BIOS 1063  Chapter 17  Evolution of Animals Part II

III.  Phylum Chordata. 

During embryonic development, all chordates including humans share these characteristics:

1.  Dorsal hollow nerve cord (this forms the chordate brain and spinal cord)
2.  Notochord: flexible longitudinal rod located between the digestive tract and the nerve cord (This forms the back bone, as human adults.  Our notochord is reduced to just the cartilaginous disks between the vertebra)

3.  Pharyngeal gill slits-gill structures in the pharynx ((these will close before birth in humans and other mammals, however some humans are born with gills).  We also have webbed fingers and toes during embryonic development.  

4. Post-anal tail: We lose the tail before birth, however on occasion, humans are born with a tail, which they surgically remove.  

These characteristics are found in all chordate embryos and may carry over to adult forms.

There are 3 Sub-Phylums of Chordates, but we will concentrate on only the third subphylum-Vertebrates.

1.  Tunicates (found only in aquatic environments)

2.  Lancelets (found only in aquatic environments)

3.  Vertebrates (found in both aquatic and terrestrial environments)

Vertebrates:  

Unique characteristics of vertebrates:   

We have a cranium (skull for our brain) and a backbone-as vertebra

Fishes:

Two Super Classes of Vertebrates

A. Agnathans-(without jaws)  Jawless fish-lampreys (lamprey eels). Some are parasites that attach to fish sides and suck out their blood, body fluids and even some organs.  

B. Gnathans:  Fish with jaws:  Earliest fossils of fish with jaws are 400 million years old.  These fish evolved from agnathans.

There are 6 Classes of Vertebrates that you must know:

1. Chondrichthyes = cartilaginous fish-(Icthyes means fish and chondra means cartilage)  These animals possess skeletons made of flexible cartilage found in-sharks, and rays.   All fish have lateral line systems which are a row of sensory organs running along each side of the body.  Sensitive to water pressure and vibrations-sharks can detect small vibrations caused by animals swimming in its neighborhood.  Sharks also have electrosensors in their head region that can detect muscle contractions in animals so that they can zero in on the animal to eat.  They do not see very well, but they have a keen sense of smell

2. Osteicthyes = Bony fish-the skeleton is reinforced by hard calcium phosphate salts like us that make up bone.

These fish have an operculum which is a protective flap on each side of their head to protect their gills.

Swim bladders-gas filled sacs that keep them buoyant, so they do not have to constantly swim to stay afloat.

Most bony fishes are ray finned fishes including tuna, trout, bass, perch, halibut, salmon, etc.   

Lung fishes inhabit stagnant ponds and swamps and surface to gulp air.

Lobe-finned-fishes have muscular fins that support stout bones.  These fish can easily walk on land with their fins from one body of water to another.  

Ancient fresh water lobe-finned fish with lungs played a key role in the evolution of amphibians.

3.  Amphibians = frogs, toads and Salamanders:  These animals have a mixture of aquatic and terrestrial adaptations:

Amphibians reproduce in water.  They are still tied to the water for reproduction.  The female frog produces million of eggs and she will sit in the water until a male frog comes along and mounts her from behind.  This triggers the female frog to release her eggs into the water, then the male frog releases his sperm over the eggs.  Fertilization occurs in water and results in tadpoles  Tadpoles are the larva form of frogs; they are waterbound, legless, they have gills and they are aquatic algae eaters.

Tadpoles undergo a radical metamorphosis:

Adult frogs-terrestrial-crawl out of the water 

4 legs, air-breathing lungs instead of gills, external eardrums, and they are carnivores.

Most amphibians like a moist environment-such as swamps and rain forests.

They have moist skin which allows gas exchange across the skin to supplement the lungs in gas exchange and 3 chambered heart.

4. Reptiles:  snakes, lizards, turtles, alligators, crocodiles.  Reptiles are the first true terrestrial animals.  They are not tied to water like amphibians. Characteristics of Reptiles :

Scales-with keratin help to waterproof the skin to prevent dehydration

Reptiles have complete lungs for gas exchange and 4 chambered hearts. 

Amniotic eggs-water containing eggs enclosed in a shell which functions as a self-contained pond that enable reptiles to complete their life cycle on land

Amphibians and Reptiles are Ectotherms which means they can't control their body temperature. (You may have heard the term cold-blooded animals).

Mesozoic Era (245 million years ago (mya) until 65 mya):  Age of the Reptiles.  Reptiles (Dinosaurs) ruled our planet for approximately 180-million years.  Dinosaurs became extinct during the Cretaceous Period-65 million years ago, which ended the Mesozoic Era.  They did not all of a sudden go extinct.  They went extinct over a 10 million year period.   If they had not gone extinct, mammals would not have evolved into all the animals we have today.  Mammals were small tree bearing animals at the time of the Dinosaurs.  They kept a low profile to try and avoid being eaten.  

5. Aves-Birds: evolved from reptiles.  

 Amniotic eggs and scales on the legs are just a few reptilian features that we find in birds.  Birds and mammals are Endotherms (warm blooded) 

Bird anatomy has evolved to enhance flight-hollow honeycombed bones-strong but light and  Feathers

6.  Mammals:  Characteristics that are unique to mammals-

Hair (fur) and mammary glands that produce milk to nourish the young.

3 Major Groups of Mammals:

1.  Monotremes:  egg-laying mammals-duck-billed platypus is one of only 3 existing species of monotremes.

Platypus lives along rivers in eastern Australia and on the nearby island of Tasmania.  It eats insects, female lays 2 eggs and incubates them in a leaf nest.  After hatching, the young nurse by licking up milk secreted onto the mother's fur.
2.  Marsupials-pouched mammals including Kangaroos, and Koalas

Brief gestation period in the placenta and give birth to tiny embryonic offspring that complete development while attached to the mother's nipples.  Nursing young are housed in an external pouch called a marsupium on the mother's abdomen.

3.  Eutherians called placental mammals because their placentas provide more intimate and long-lasting association between the mother and her developing young than do marsupial placentas.  

Eutherians make up 95% of the 4500 species of living mammals. Dogs, Cats, cows, horses, monkeys, humans, camels, whales, bats to name a few.

Evolution of Man
1.  Australopithecus-First hominids evolved approximately 4 million years ago-first fossils of –bipedalism (Lucy).  Bipedalism (walking erect on 2 feet) evolved before the larger brain size.
2. Homo habilis (handy man)-evolution of inventive minds. First human species (Homo)  Brain size intermediate between Autralopithecus and H. erectus.  Tool use begins here with the stone axe.  Homo habilis lived 2.5-1.6 million years ago

3. Homo erectus (first large brain humans; 900-1200cc)  2 million- to 300,000 years ago.  Global dispersal of humanity out of Africa.  These hominids were taller and possessed larger brains than H. habilis.

4.  Homo sapiens :  Ancient Homo sapiens  (400,000- 200,000 years ago) believed to be the ancestors to Neanderthals and Modern humans.  

5. Homo sapien neaderthalensis-It is currently argued that Modern Humans did not evolve from Neanderthals; and that Neanderthals evolved from another branch of Homo erectus.  These hominids lived 200,000-35,000 years ago.  Heavy brows.  Skilled tool use and religious rituals such as burials.  Neanderthals went extinct most likely by modern humans, because of competition for food.  

6. Homo sapiens sapiens, (Modern humans) skulls and other bones that look essentially like those of today's humans are about 130,000 years old.

The primate brain continues to grow after birth, and the period of growth is longer for a human brain than for any other primate.

Our cultural evolution is outpacing our biological evolution because of our large brain.  

