BIOS 1063  Chapter 17  Evolution of Animals

I.  Overview of Animal Diversity

A. Characteristics of Animals

1. Multicellular


2.  Ingestion of food

3. Most animals reproduce sexually

II.  Major Invertebrate Phyla

A:  Sponges -Phylum Porifera
Morphology-sessile (don't move) benthic (bottom of ocean or lake) organisms.

No true tissues-just groups of cells, not really connected into a tissue.

1-Pinacocytes-outside layer of cells

2-Flagellated Choanocytes line the interior of the organism around the cavity.  Flagella beat and bring water into the sponge cavity  from outside pores.  This is where the Phylum name comes from-pores.  .  Water brings in the nutrients for the sessile sponge.  Amoebacytes move around and distribute the nutrients throughout the sponge.

B.  Phylum Cnidaria-2 true tissues-Radial symmetry body plan

Dimorphism-2 separate generations-both are diploid-sessile polyps (asexual generation) and medusa (pelagic=free floating; sexual generation)

Morphology-tentacles that have cells called cnidocytes that shoot harpoon like threads filled with toxin called nematocysts.

Cnidarians=jellyfish, corals, anemones-Portugese man of war.  

C.  Phylum Flatworms- Bilateral Symmetry body plan.

3 true tissues-epidermis, gastrodermis (gastrovascular cavity), primitive muscle formed from mesoderm.  

a) Planarian morphology-Cephalization-head region-eye spots (photosensitive) and auricles (chemoreceptors).   Free living.  Eat through a projected pharynx.  

Parasitic flat worms-most of their body devoted to reproduction-hermaphroditic.

b) Blood flukes suckers on the mouth and ventral region

c) Tape worms-Humans contract the larvae in rare beef.

scolex= head of hooks and suckers-no digestive cavity- Drug Niclosamide will rid the body of a tapeworm

Both Cnidarians and Flatworms have an incomplete digestive tract.  They use the same opening (orifice) as their mouth and anus.

D. Round worms-Phylum Nematoda –over 90,000 species(many parasitic forms) Bilateral symmetry— Pseudocoelom (false body cavity located between the internal organs and the outer animal surface).  The Pseudocoelom is surrounded by mesoderm on the outside only, which is why it is a pseudocoelom.  A true coelom is a body cavity completely surrounded by mesoderm.  We find true coeloms in animals from Mollusca to Humans.  

Hydrostatic skeleton:  The pseudocoelom is filled with fluid.  The outer muscular wall presses against the fluid filled pseudocoelom to cause movement. 

3 Tissues epidermis--endodermis (digestive tract) — and mesoderm forms outer muscle.  Complete digestive tract—Have a mouth and an anus

Trichinosis- caused by Trichinella spiralis-  pork not cooked well enough.  Nematodes -start in the digestive tract and eventually travel to other parts of the body encysting in muscle cells.

E. Mollusk- Phylum Mollusca-True Coelom ( Body Cavity)

3 major body parts characterize mollusca

1-  Foot -muscle mass for locomotion

2. visceral mass the internal organs, gills, heart, digestive tract, reproductive organs

3. mantle covers the visceral mass for protection and  secretes the shell if one is present.  Some groups have a  Radula-scraping/tearing food (Gastropods and cephalopods)

3 major groups

Gastropods, aquatic marine and freshwater and terrestrial forms:  snails have shells in which they can hide if threatened, slugs have lost their shells to increase speed.  Gastropods have a radula at their mouth for sawing and tearing plants and animals. 

Bivalves:  oysters, clams, scallops and mussels.  Have 2 shells called valves held together by an adductor muscle.  Filter feeders, ciliated gills that sweep plankton in water into the Bivalve mouth.  Gills serve as gas exchange organ for respiration and for feeding.

Cephalopods:  Foot has become modified into arms and tentacles with suckers.  They usually have 6 arms and 2 tentacles; tentacles are slightly longer than the arms.  Squid (have an internalized and reduced shell with a more muscular mantle for protection.  Octopi have no shell and mantle is very thin.  These animals are very fluid in their movement and can squeeze through very small spaces.. Most intelligent of all invertebrates.  Very acute eyes.  They have a radula and a beak for tearing food and prey apart. 

F.  Phylum Annelida segmented worms  Sizes-1 mm to the 3 meter giant austrailian earthworm.(Phylum Annelida)   True coelom.  First time we have segmentation:  Segmentation divides the body along its length into a series of repeated parts.

1.  Earthworms, terrestrial-burrowers-eat their way through the soil extracting nutrients as the soil passes through the digestive tract.  Earthworms till the soil-important mulchers.  5 pairs of accessory hearts-main heart is just the swelling of the dorsal blood vessel.  Seminal vesicles (store sperm);  Seminal receptacles (receive sperm from the other worm during mating).  Clitellum-makes mucous connection for mating and swapping sperm.

2.  Marine worms crawling or burrowing in the sea floor.  

Polychaetes have segmented appendages that function in movement and as gills for gas exchange.

3.  Leeches-notorious for blood sucking-but a lot of species are free living carnivores that eat insects. Inch worm crawl.  During the 19th century-blood letting was a common medical practice to get rid of bad blood.   Still is common to use leeches to remove swelling from attached appendages sewn on.  Some leeches have razor like jaws that cut through the skin and release an anaesthetic and anticoagulant.  Anticoagulant-genetically engineered today for commercial use to prevent blood clotting.  
G.  Arthropods (Phylum Arthropoda)-Jointed appendages, most successful of all animal phyla-more species of arthropods than any other animal phyla.-Exoskeleton- (chitin)  segments have become specialized for different functions-walking legs, antennae, mouth parts (mandible and maxilla), etc.
Cephalothorax and Abdomen.

2 ways to deal with an Exoskeleton that becomes too tight.

Metamorphosis:  eggs form larvae (asexual juvenile form).  The larvae has a different diet and habitat from the adult.  The larvae forms a pupa stage in which all of the organs dissolve away and reshape in the sexual adult form, i.e the caterpillar is the larvae which forms and pupa and will become an adult butterfly. 

Molting:  Break out of the old exoskeleton and form a new one when it becomes too tight.

Arthropod Diversity

1. Arachnids- spiders-scorpions/ticks/mites 8 walking legs (4 pair) simple eyes, and stinging fangs called chelicerae-poison-glands-As the spider uses these to immobilize and chew its prey.  It releases digestive enzymes that start digestion and they suck up its liquid meal.

2.Crustacea-aquatic-crabs, lobsters, crayfish-Cephalothorax and abdomen.  Pincers/claws called chelipeds.  First swimmerettes-male from female.  Molting to change exoskeletons as they grow.

Males have long first swimmerettes to clasp and hold the female to insert sperm.

3.  Millipedes and Centipedes-look like worms but have jointed appendages.

4.  Insects— (in diversity-outnumber all other forms of life combined)

Oldest fossils-400 million years ago.  Study of Insects is Entomology.

Head (antennae, compound eyes), thorax (walking legs) and abdomen-

6 walking legs-Wings evolved from the exoskeleton.  

