SUMMARY OF ANIMAL CLASSES
CLASS MYXINI Hagfishes
· Have a partial cranium (skull) but no vertebrae, and so they are not truly vertebrates. 

· Their skeleton is composed of cartilage, and lacks vertebrae. 

· They have a notochord made of cartilage.

· Hagfish also lack jaws.

· They are considered vertebrates only if vertebrates are equated with the Craniata: neural crest, paired sensory organs of the head (cephalization), brain and skull (cranium).

· There are about 30 species all of them marine, bottom-dwelling scavengers. 

CLASS CEPHALASPIDOMORPHA Lampreys
· There are about 35 species of lamprey living in fresh and salt water. 

· Lampreys are anadromous. 

· Have a complete cranium or braincase.

· Their skeleton is entirely of cartilage. 

· The notochord persists in the adult and is surrounded by cartilage. 

· Pairs of cartilaginous projections extend upwards and partially surround the nerve cord. These are considered 

· rudimentary true vertebrae. 

· Have a single "nostril" on the dorsal side of the 

· They lack paired appendages.

· The larva is a suspension feeder. 

· Some species are parasitic on fish. 

CLASS CHONDRICHTHYES Cartilaginous fishes

· Probably originated in salt water.

· Skin with placoid scales; their structure is similar to that of teeth.

· Endoskeleton entirely cartilaginous. This is a derived characteristic.

· Notochord replaced by vertebrae.

· Two pairs of fins: pectoral and pelvic pairs.

· Two-chambered heart. 

· 5 to 7 pairs of gills with separate and exposed gill slits. 

· No swim bladder or lung. 

· Lateral line sensitive to changes in water pressure detects vibrations.

· Internal fertilization and separate sexes.

· Pelvic fins modified into claspers in males to act as an intromittent organ

· Oviparous, eggs are released and the young are born outside the mother;

· Ovoviviparous, fertilized eggs are kept in the uterus where they hatch;

· Viviparous, you develop in the uterus and are fed by the mother through a placenta.

· About 750 species: sharks, rays and chimeras

CLASS OSTEICHTHYES Bony fishes

· Probably originated in fresh water.

· Ossified skeleton made of calcium phosphate.

· Skin usually with overlapping dermal scales, some fish without scales.

· Skeleton with many vertebrae replace the notochord.

· Median and paired fins supported by fin rays of cartilage or bone. 

· Jawed mouth terminal;  most have many teeth. 

· Gills supported by bony gill arches and covered by a common bony flap, the operculum.   

· Two-chambered heart.

· Swim bladder usually present. 

· Sexes separate and fertilization is usually external; some species have internal fertilization

· Development mostly oviparous.

· About 30,000 species.

CLASS AMPHIBIA   Frogs, toads, salamanders, newts, caecilians.

· Aquatic larva undergoes metamorphosis into a terrestrial adult in many species. 

· Amphibian means "two lives."

· Skin smooth and moist with many glands, some of which may be poison glands;  no scales; involved in gas exchange.

· Respiration by lungs, skin and gills, either separately or in combination; external gills in the larval form and may persist throughout life in some. 

· Three-chambered heart: two atria and one ventricle. 

· Systemic and pulmonary circulation.

· Ectothermal. 

· Separate sexes; fertilization usually external in frogs and toads and  mostly internal in salamanders and caecilians. 

· Eggs without shell.

· Most species return to water to reproduce.

· About 4,800 species.

CLASS REPTILIA Snakes, turtles, lizards, crocodilians.
· Leathery skin containing keratin that prevents desiccation; they don't breath through the skin like amphibians. 

· Better lungs than amphibians; shift from buccal pumping by aspiration.

· A 3-chambered heart with an almost complete septum separating the ventricle into two chambers.

· Internal fertilization. 

· Behavior helps regulate body temperature.

· The amniotic egg.

CLASS AVES Birds
· All birds have feathers. 

· All birds have toothless beaks. 

· All birds have 2 legs and 2 wings.

· Most birds have 4 toes.  A few birds that live only on the ground, such as the Ostrich, have only 3 toes.  

· All birds are endothermic.  

· Excrete solid waste in the form of uric acid.

· Lack diaphragm.

· Sexes separate. 

· Fertilization internal; eggs with much yolk and calcareous shells.

· Vocal calls and complex songs.

· Complex behavior, e.g. courtship, migration.

· Birds are adapted to fly.
· There are about 8,600 species of living birds in the world.

CLASS MAMMALIA

· Body covered with hair. 

· Skin with sweat, scent, sebaceous and mammary glands. 

· Mouth with differentiated teeth. 

· Four limbs in most, adapted for many forms of locomotion. 

· Four-chambered heart. 

· Respiration system with lungs and larynx.

· Muscular diaphragm present. 

· Highly developed nervous system and brain. 

· Three ear ossicles.

· Endothermic. 

· Internal fertilization; mostly viviparous; fetal membranes (amnion, chorion, allantois). 

· Females nourish the young with milk from mammary glands.

· There are about 4,500 species of mammals extant. 

OTHER:
CHARACTERISTICS OF PRIMATES

· Ability to move the four limbs in various directions.

· Grasping power of hands and feet.

· Slip-resistant cutaneous ridges and the ventral side of hands and feet with tactile sensitive organs, e. g. Meissner corpuscles.

· Retention of the clavicle to support the pectoral girdle.

· Flexible vertebral column that allows twisting and turning.

Anthropoid primates also have a...

· Highly developed brain.

· Long postnatal growth period with parental care and long learning period.

Not all primates have all the characteristics e. g. humans do not have grasping feet.

MAJOR FEATURES OF HUMAN EVOLUTION
Brain size: hominoids 6 million ago had brains averaging 400-450 cm3; modern humans      average 1,300 cm3
Jaw shape: hominoid ancestors have longer jaws, prognathism, while modern humans have shorter jaws and pronounced chins.

Bipedal posture: hominoid ancestors were quadrupeds; modern humans are bipedal.

Reduced size difference between the sexes: hominoids show a greater difference between males and females than modern humans, where males and females are more alike in body size. 

Family structure: modern humans are monogamous, the newborn is exceptionally dependent on the mother with extended parental care of the young.

