Chapter 33

I.  Parazoa

A.  Phylum Porifera-sponges
1. general characteristics

a. sessile-attaches to substratum; no nerves or muscles

b.  1cm-2m; most marine, some freshwater

c.  filter feeders-strain food sources from water
2.  structures
a.  spongocoel-large internal cavity
b.  osculum-large opening in which water exits
c.  choanocytes-flagellated cells which create a water current; help to trap food particles
d.  ameobocytes-transport food particles to other parts of the sponge; produce
1)  spicules of calcium carbonate for support and/or protection

2)  sponging-provides elasticity

e.  mesohyl-gelatinous layer; eggs may reside and fertilization occurs here
3. food collection- water and small particles enter through small openings (ostia) into an internal, central cavity (spongocoel).  Lining the epidermis are choanocytes, flagellated cells which produce a sticky mucus to help trap small organisms.  They also produce a water current which helps propel water through the spongocoel and out the sponge through a large opening, the osculum. (choanocytes and choanoflagellates are structurally and moleculary similar reinforcing the hypothesis that animals descended from a choanoflagellate ancestor (a flagellated protest).  Once particles are trapped by choanocytes, they may be phagocytized by ameobocytes and transported to other parts of the sponge.
4.  reproduction- most sponges are hermaphrodites (the organism produces both male and female gametes, sperm and egg).  These arise from ameobocytes or choanocytes.  Eggs remain in the mesohyl while sperm are transported out of the sponge.  Fertilization occurs in the mesohyl and zygotes develop into flagellated swimming larvae that attaches to a suitable substratum.  An adult is formed.
5.  regeneration- lost parts can be regenerated.  Some fragments may produce a new sponge.

II.  Radiata

A.  Phylum Cnidaria- jellyfish, sea anemones, hydras
1.  general characteristics

a.  radial symmetry-the organism can be divided into many planes

b. diploblast- 2 germ layers which form the epidermis and gastrodermis

c.  mesoglea- gelatinous area between the epidermis and gastrodermis
d.  gastrovascular cavity- digestive compartment; no separate anus

e.  tentacles- projections which help capture prey
f.   nerve net- system of nerves all throughout the body; allows stimulation on all sides equally; no true brain or ganglia
2.  body plan
a.  polyp- attaches to a substratum with tentacles and mouth projected anteriorly; sessile; includes hydras and sea anemones
b.  medusa-dome shaped with tentacles and mouth projected inferiorly; moves by passive drifting; includes jellyfish
3.  food collection- tentacles contain cnidocytes, specialized cells.  Each cnidocyte has a capsule, a nematocyst which contains a trigger.  When organisms come into contact with this trigger, the cnidae is ejected.  Cnidae have hooks which attach to prey and releases a toxin which paralyzes the organism.  Then, tentacles draw can draw prey into the mouth.  Food is digested in the gastrovascular cavity and digestive juices secreted from the gastrodermis aid.  Cnidocytes can also be used against predators.

4.  movement- cnidarians don’t have true muscle; They use microfilaments as a contractile unit.  The gastrovascular cavity acts as a hydrostatic skeleton for contraction.  The cnidarian closes its mouth, which fixes the volume of the cavity.  Contractions cause the organism to change shape and allow gliding.
5.  classes

a.  Hydrozoa-include hydras

1)  most marine; few freshwater

2)  alternate polyp/medusa forms
3)  a colony may consist of feeding polyps, which have tentacles and are used for capturing prey, and reproductive polyps, which have no tentacles and are used for reproduction.  The reproductive polyp detaches and produces a medusa.  The medusa swims away and reproduces sexually, forming a zygote which is resistant to adverse conditions.  The zygote forms a planula larva under desirable conditions.  The larva settles onto a suitable substratum and reproduces asexually, creating a new colony.

b.  Scyphozoa-jellyfish
1)  all marine

2)  most medusa (a few have the polyp stage)
c.  Anthozoa-largest class; sea anemones, corals
1)  all marine

2)  all polyp

3)  some anthozoans, such as the corals, secrete an exoskeleton of calcium carbonate.  The may also form colonies forming reefs.  The different colorations are usually due to a symbiotic relationship between themselves and algae.  Some sea anemones may retract their tentacles and fold up when touched  Sea anemones are found everywhere, especially the tropics.

B.  Phylum Ctenophora (comb jellies)
1.  general characteristics

a.  marine organisms about 1-10 cm in diameter
b.  8 rows of plates composed of cilia; largest organisms to use cilia for locomotion
c.  has anal pores which allow some substances to pass

d.  have retractable tentacles containing colloblasts (lasso cells), which releases a sticky material to capture prey
f.  more complex than cnidarians, but resemble them structurally; relationship unknown

III.  Protostomes-Lophotrochozoa

A. Urbilateria- first bilatarian; had true body cavities; aceolomates and pseudocoelomates lost their coelem secondarily; urbilataria probably present during the Precambrian period; fossils for burrowing organisms found suggesting the early presence of a coelem, used as a hydraulic skeleton 
B.  Phylum Platyhelminthes

1.  general characteristics

a.  live in marine, freshwater, damp habitats

b.  can be free living or parasitic (generally lack cephalization)
c.  flat bodies dorsoventrally (allows for diffusion of substances)
d.  triploblastic-3 germ layers
e.  gastrovascular cavity present (except tapeworms)
f.  acoelomates

2.  classes

a.  Turbellaria- planarians
1)  free living, mostly marine organisms
2)  secrete a mucus and glide along the ground using ventrally located cilia; may use muscles to 
3)  head cephalized (sensory organs located anterioly); ganglia and ventral nerve cords present; a pair of eyespots (ocelli) allow them to move away from bright light; lateral flaps- auricles, used for smell

4)  most are hermaphrodites; each deposits sperm into the other; some reproduce sexually, while still others can reproduce asexually by constricting down the middle

5) digestive juices are spilled on prey and the pharynx sucks pieces into the GVC; cells lining the gastrovascular cavity phagocytize particles; food cannot be ingested, digested, and eliminated at the same time; GVC highly branched throughout the body
b.  Monogenea- external parasite of fish, which may be more closely related to tapeworms

c.  Trematoda (flukes)- larvae may be present in contaminated water and infect an intermediate host (usually an invertebrate such as a snail).  Within the intermediate host, the larva reproduces asexually, producing another larvae which is excreted from this host.  This larvae can infect a secondary host (usually vertebrates like humans), which then undergoes sexual reproduction, forming eggs, which are excreted from this host, potentially contaminating streams, lakes.....
d.  Cestoidea or Cestoda-tapeworms

1)  scolex-head; has suckers and hooks; bind to intestines

2)  no digestive tract-absorbs food predigested by host

3)  proglottids-sex organs-released; leave w/feces-contaminate intermed host-humans acquire

D.  Phylum Rotifera

1.  fresh water; some sea or damp soil

2.  0.05-2.0mm

3.  complete digestive tract

4.  pseudocoelom-fluid-hydrostatic skeleton; transport nutrient/waste.movement distributes fluid so function as circulatory sys

5.  crown of cilia-water to mouth

6.  pharynx bear jaws (trophi) grind food

7.  parthogenesis-females prod more females from unfertilized eggs

a.  may prod 1 female and 1 feeble male to fertilie eggs forming resistant zygotes-form more females

E.  lophophorate phyla

1.  didn’t fit into protostome or deuterostome based on embryological info; molecular-protostome

2.  lophophore-horeshoe shape w/ciliated tentacles

3.  similar structure in 3 phyla- may be related- adaptations to sessile org

a.  U shaped digestive tract

b.  no distinct head

c.  coelom

4.  phylums

a.  Bryozoa

1)  sessile; resemble moss; exoskeleton w/pores; marine

b.  Phoronids

1)  tube dwelling marine; 1mm-50cm; some buried in sand extend/retract lophophore 

c.  Brachiopod

1)  resemble clams; 2 halves dorsal/ventral, not lateral; marine

2)  sessile; attached by stalk, opening shell to allow water

F.  Phylum Nemertea-ribbon worms

1.  structurally acoelomate, but fluid filled sac may be reduced version of coelom; operate proboscis

2.  <1mm-30m

3.  most marine; some freshwater/ some swim; some burrow

4.  similar excretory, sensory and nervous sys to flatworm

5.  complete digestive tract

6.  closed circulatory sys; no heart-blood propelled by muscles

G.  Phylum Mollusca

1. general characteristics

a. most marine; some freshwater; some land

b.  soft bodied; protected by shell of calcium carbonate

c.  slugs, squids, octopuses-reduced shells, most internal or lost

d.  open circulatory sys; cephalopods-closed cir sys

e.  blood pigment- hemocyanin

e.  body

1)  foot

2)  visceral mass

3)  mantle; mantle cavity

f.  radula

g.  most reprod sexually; snails-hermaphrodites

h.  trochophore-ciliated larva

2.  Classes

a.  Polyplacophora-chitons

1)  marine; oval shaped; shell w/8 plates

b.  Gastropoda-snails; largest

1)  most marine; some freshwater or land

2)  torsion-visceral mass rotation- anus, mantle cavity above head


a)  function- balance or protection

3)  spiraled shell- conical or flattened

4)  distinct head, eyes

c.  Bivalvia-clams

1)  shells hinged mid-dorsal

2)  mantle contains gills- large b/c respire and filter feeding

3)  suspension feeders

4)  no head or radula

5)  no brain, but 3 pairs of ganglia

d.  Cephalopoda-squids

1)  closed circulatory sys; the only class

2)  well dev nervous sys and complex brain

3)  move by jet propulsion

4)  ink sacs- evasion

H.  Phylum Annelida

1.  general characteristics

a.  <1mm-3m

b.  sea, freshwater, damp soil

c.  coelom partitioned by septa

d.  circular and longitudinal muscles

e.  setae- bristles that anchor or help org move

e.  has digestive and circulatory sys-closed-hemoglobin

f.  metanephridia-excretory tubes w/nephrostomes-ciliated funnels

g.  cerebral ganglia; nerves

h.  hermaphrodites; cross fertilize; clitellum secretes mucous cocoon; frag

2.  classes

a.  Oligochaeta-earthworms

b.  Polychaeta-parapodia

c.  Hirudinea-leeches; anesthetic; hirudin-anticoag

IV.  Protostomia- Ecdysozoa

A.  Phylum Nematoda-roundworms

1.  most aquatic habitats, wet soil, body fluids/tissue of animals

2.  1mm-1m+; tapered at posterior end

3.  cuticle-ecdysis

4.  complete digestive tract

5.  no circulatory sys; nutrients transported by fluid

6.  pseudocoelomate

7.  muscles longitudinal

8.  reprod sexually; internal fertilization; females larger

9.  Trichinella spiralis
B.  Phylum Arthropoda

1.  general characteristics

a.  segmented

b.  exoskeleton (cuticle)- protein and chitin; impermeable to water

1)  protection & points of attachment for muscle

2)  molting (ecdysis)

a)  energetically expensive & leave org vulnerable

c.  jointed appendages

d.  cephalized; well dev sensory organs

e.  open circulatory sys

1)  hemolymph propelled by heart thru arteries into sinuses (hemocoel)

2.  phylogeny and classification

a.  exoskeleton- chitin

1)  protection, support and muscle attachment; prevent water loss

b.  diversified during late Silurian, early Devonian period (Paleozoic)

c.  once grouped all arthropods into Arthropoda; some prefer to split into 4 phyla

3.  subphylum Trilobita

a.  disappeared during Permean extinction

b.  segmented, but little variation btwn segments

4.  subphylum Chelicerata

a.  general characteristics

1)  chelicerae-feeding appendages

2)  no antennae

3)  simple eyes

b.  eurypterids-water scorpions

1)  marine/freshwater predators; most extinct

2)  appendages more specialized than trilobites

c.  class Arachnida-scorpions, spiders

1)  six pairs of appendages

a) 1 pair pedipalps-sensing/feeding

b) 1 pair chelicera- have poison glands

c) 4 pairs walking legs

2)  poison glands secrete poison. secrete digestive juices, suck up liquid meal

3)  book lungs- gas exchange

4)  spinnerets- spin silk, prod web

a) catch food, escape, cover eggs, “gift wrapping”

5.  subphylum Uniramia

a.  general characteristics

1) most are terrestrial

2)  mandible

3) 1 pair antennae

4)  cmpd eyes

5)  uniramous (unbranched) appendages



b.  class Diplopoda- millipedes




1)  2 pairs legs per segment




2)  herbivores



c.  class Chilopoda- centipedes




1)  3 pairs appendages modified as mouthparts




2)  1 pair legs per segment




3)  poison claws on anterior trunk segment; defense/paralyze prey



d.  class Insecta




1)  live in all habitats




2)  rare in seas




3)  entomology- study of insects




4)  oldest fossils date to Devonian period

5)  diversity hypotheses

a)  flight during Carboniferous and Permian periods inc insect variety





b)  specialized feeding on plants may have contributed

c)  greatest diversification paralleled evolution of plants during Cretaceous and Tertiary periods

d)  insects diversified b4 plants, so insect diversity may have been the cause, not effect of angiosperm radiation




6)  flight allows





a)  escape from predators





b)  finding food and mates





c)  disperse to new habitats




7)  wings- extension of cuticle, not true appendages





a)  may have helped absorb heat, later used for flight





b)  may have allowed gliding from vegetation to ground





c)  may have served as gill in aquatic insects





d)  may have function in swimming




8)  dragonflies- among the 1st to fly




9)  complete digestive system; specialized




10)  Malpighian tubules- excretory organs

11)  tracheal system- gas exchange; opens outside through spiracles

12)  ventral nerve cord w/segmental ganglia; cerebral ganglia

13)  incomplete metamorphosis- resemble adults but are smaller

14)  complete metamorphosis- larva-adult

15)  sexual reprod; fertilization internal; spermatheca- store sperm

6.  subphylum Crustacea

a.  general characteristics

1)  aquatic

2)  3+ pairs appendages modified as mouthparts- mandible

3)  2 pairs antennae

4)  cmpd eyes

5)  multiple, biramous (branched appendages)

6)  legs on thorax and abdomen (unlike insects); can regen

7)  gas exchange through cuticle (smaller org) or gills (larger org)

8) excretory sys- diffuse through cuticle; glands reg Na balance

9)  sexual reprod

10)  most have larval stages



b.  isopods- small marine sp; pill bugs



c.  copepods- marine and freshwater plankton; krill



d.  decapod- relatively larger; lobster, shrimp




1)  exoskeleton-Ca carbonate; carapace




2)  barnacles-sessile; appendages strain water

C.  How many times Did Segmentation Evolve?

1.  assumed arthropods evolved from annelid ancestor or both evolved from common ancestor;  placement into diff clades suggests diff


2.  some genes for segmentation, then Hox genes determine what dev where


3.  since Hox genes found in cnidarians, prob predate bilaterians

4.  inc in Hox genes and adaptation of Hox gene function lead to complexity and diversity among animals

5.  segmentation in 3 major clades of bilaterians


a.  annelids- lophotrochozoans


b.  arthropods- ecdysozoan


c.  chordates- deuterostomes

6.  hypotheses for scattered segmentation


a.  seg had sep evol origins in each bilaterian clade

b.  2 origins of seg- protostomes (1 for both lophotrochozoand and ecdysozoan) and 1 for deuterostomes

c.  seg only once in ancestor common to all 3

parsimony favors #1

VI.  Deuterostomia


A.  Phylum Echinodermata



1.  general characteristics




a.  sessile or slow moving; marine




b.  radiate as 5 spokes;  most have external bumps and spines

c.  water vascular system-hydraulic canals branching into tube feet (locomotion, feeding, gas exchange)




d.  sexual reprod; external fertilization




e.  larva- bilateral; adult- radial- 2ndary to sessile lifestyle; not truly radial



2.  class Asteroidea-sea stars




a.  5 arms; tube feet underneath act as suction to move or grasp prey




b.  turn stomach inside out and secrete digestive juices




c.  can regen



3.  class Ophiuroidea-brittle stars




a.  tube feet lack suckers; move by lashing arms



4.  class Echinoidea-sea urchins




a.  no arms but 5 rows of tube feet




b.  sea urchin mouth has jawlike structures



5.  class Holothuroidea-sea cucumbers




a.  no spines; endoskeleton reduced




b.  elongated; 5 rows tube feet



6.  class Concentricycloidea-sea daisies



7.  class Crinoidea-sea lilies

a. arms circle mouth; sessile

