Chapter 17, part 2;  The Echinoderms and Vertebrates
Echinoderms; Phylum Echinodermata

· Is named for the ______________ surfaces of the organisms

· Includes _______________, sand ___________, sea ________________, and sea cucumbers

· Are all marine and Posses ______________ symmetry like the _______________
· Lack body ________________
· Usually have an ___________-skeleton (like us)

· Have a water _________________- system with tube feet that allows them to ____________ and __________ (starfish can open clams with their tube feet)

THE VERTEBRATES
· Are represented by mammals, _______________, reptiles, amphibians, and ____________
· Have unique features, including the cranium and ____________________
Characteristics of Chordates;  Phylum Chordata

· Means having a _______________ (backbone-like structure) at some point in their lives

· Includes the subphylum of ______________________ (vertebrata)
· Other subphyla include the lancelets and ___________, which share four key chordate characteristics

· The four chordate characteristics are

· A dorsal nerve/spinal ______ (dorsal means toward the ______)

· A _____________ (changes into vertebral column in vertebrates)

· Pharyngeal __________ slits (at some part of development)

· A __________ (at some part of development)

Family Tree of the Chordate and Vertebrates
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Fishes
· The first vertebrates probably evolved during the early ______________ period, about 540 million years ago

· These early vertebrates, the ________________, lacked jaws

· Agnathans are represented today by ________________
· The two major groups of living fishes are the classes;  _________________ & _______________
· Cartilaginous fishes have a flexible __________________ made of _______________
· Sharks have a _______________ line system sensitive to vibrations in the ____________
· Skates and ___________ have a flattened shape for living on the _____________ of the ocean

· Bony fishes;  Have a skeleton reinforced by hard _______________ salts

· Have a ______________ line system, a keen sense of ____________, and excellent ________
· Most bony fishes are ______-finned fishes

· A second evolutionary branch includes ___________________ and lobe-finned fishes

Amphibians;  Members of the class Amphibia

· Exhibit a mixture of _____________ (water) and _______________ (land) adaptations

· Usually need water to ___________________ (lay eggs)

· Were the first vertebrates to colonize ______________
· Descended from fishes that had _______________ and fins with ________________ 

· Terrestrial vertebrates are collectively called ____________________, which means “four legs”

Reptiles;  Class Reptilia

· Includes _____________, lizards, ________________, crocodiles, and alligators

· Can live totally on __________________
· Reptilian adaptations for living on land include;

· _____________ to prevent dehydration,  ___________ for breathing,  The amniotic ______
· Reptiles are _________________, which obtain their body heat from the _____________
· Reptiles _____________________ extensively during the Mesozoic Era

· _________________ included the largest animals ever to live on _____________
Birds;  Class Aves

· Evolved during the great ___________________ radiation of the Mesozoic era

· Evolved the ability to ____________
· Bird _________________ and physiology are modified for ________________
· Bones are honeycombed, which makes them _______________
· Some specific organs are absent, which reduces __________________
· A warm, constant ___________ temperature is maintained through _________________
· A bird’s wings illustrate the same principles of _______________ as the wings of an __________
Mammals;  Class _________________________
· Evolved from _________________ about 225 million years ago

· Includes mostly _____________________ organisms

· Two features are mammalian hallmarks (key features)
· ________________ (even whales have some hair at some stage)

· ____________________ glands that produce ______________ and nourish the young

· There are three major groups of mammals;

· _____________________, the ________-laying mammals, constitute the first group

· Examples are this echidna and _________________; Why are they still mammals?_________
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Most mammals are ________ rather than hatched & are nurtured inside the mother by an organ called a _____
Marsupials; mammals with a _____________
· The second group of mammals, marsupials, are the so-called ______________ mammals
· They give birth to under-developed babies which then _______________ in the pouch

Eutherians; non-marsupials
· ___________________ are also called placental mammals

· Their _________________ provide more intimate and long-lasting association between the _________________ and her developing young than do _________________ placentas

· Humans are ___________________  because of our well developed placentas

Review Questions

1. Be able to describe/fill in all images and figures from the notes. (Especially family tree)
2. Starfish are the most closely related invertebrates to us because of their symmetry  T/F____

3. All fish have a hinged jaw like us T/F____ 
4. Two examples of jawless fish are the ______________________&_____________________   
5. All fish have a bony skeleton T/F____
6. All birds can fly T/F_____  Birds are endothermic  T/F_____  
7. Most birds have hollow bones for flight T/F___

8. All vertebrates have a notochord at some point in their lives T/F ___

9. The main way that mammals are different from birds is that birds lay eggs and mammals don’t  T/F___

10. There are some chordates which are not vertebrates T/F____  
11. Which chordates are not vertebrates?________________________
12. Most bony fishes can see well T/F____
13.  All mammals give birth to their offspring T/F ___ 
14. Which mammals lay eggs?__________________&________________________

15. All mammals are endothermic  T/F______  
16. All mammals are completely covered in fur  T/F_______

17. A water vascular system requires less strength and effort to do the same work as a muscle  T/F____

18. Lancelets (amphioxus) and tunicates are both chordates that are not vertebrates T/F____
19. Which phylum is named for their spiny skin, with an internal skeleton, and radial symmetry__________
20. Which phylum has a water vascular system and tube feet for movement and feeding_______________

21. Starfish, sea anemones, and sand dollars are all part of the phylum _____________________

22. Mammals, fish, reptiles, amphibians and birds are the only members of the subphylum ______________
23. Which is the only phylum with a cranium and spinal cord_____________________

24. An amphioxus is a chordate because it possesses___________, ___________, ___________&_________

25. The major advancement that lampreys and hagfish (jawless fish) have over the amphioxus is ________

26. The most important difference between a lamprey and a shark is that a shark has ___________

27. What system do sharks have that lets them feel the presence of animals that are prey_________________

28. The major advancements that amphibians show over bony fish is the presence of ________ & _________

29. Amphibians are tied to the water because they must ___________________________________

30. The major advancements that reptiles have over amphibians is the presence of ____________&________

31. What word means having four legs?________________________
32. Reptiles are _________-blooded.  The scientific term for that is ____________________

33. Animals that have some hair and produce milk for their offspring are in the class __________________
34. Mammals that give birth to under-developed offspring and keep them in a pouch are the ______________

35. Mammals that do not lay eggs and do not have pouches are called the ___________________mammals
36. Amphibians probably evolved from the _______________group because of their limb-like fins and lungs








