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Tetrapod Evolution
1. Great Transformations Interactive: Exploring Transitional Fossils
A. What is the reasoning behind the expectation that transitional fossils must exist?
 In an article by (Charles Darwin ,1859) the reason for existence of fossil shows that there was existence of organisms and animals that lived in many years.
B. Based on limb structure, explain why we think that Coelacanth is the ancestor of tetrapods. Tetrapods evolved from a finned organism that lived in the water according to Charles Darwin theory.
C. What is the importance of the rib cage for life on land, compared to life in water?  What features are different? 
They are used for protection of the ribs to cover the ribs.
D. How did the number of digits change during tetrapod evolution?
The digit reduction is a ‘repeated theme in tetrapod evolution ‘, as noted by (Darwin ,1859)
2. Tiktaalik
A.  What three things do researchers need to address in order to find transitional fossils that demonstrate how a particular animal evolved? 
To analyze and evaluate the sufficiency and insufficiency of common ancestry to explain the sudden appearance of fossils records.
B. Why did Shubin collect tropical fossils in Pennsylvania? 
According to Shubin there was much tropical climate in Pennsylvania.
C. What anatomical features did Tiktaalik possess that were both fish-like and tetrapod-like? 
In many news articles, Tiktaalik was billed and had gills.
D. Why is Tiktaalik important? 
Zerina Johanson (2014) argues that Tiktaalik was one of the important fish fossils in the evolutionary transition from fish living in water to tetrapod’s living in land.
E. Why do many of the transitional fossils between fish and tetrapods have flat heads?
In 2004, Shubin and colleagues found out the fossil of a new species that shed light on key transition in evolution of tetrapods. The fin to limb transition so finding a flat headed fish was a good indicator that this fossil was part of the gradual evolutionary from fish to tetrapods.

Ancient Fish
1. Why is the coelacanth called a "living fossil"? 
The coelacanth was long considered a ‘’ living fossil ‘’ because scientists thought it was the sole remaining member of a taxon known only from fossils, with no close relations alive and that it evolved into roughly its current form approximately 400 million years ago.
2. Approximately when was the coelacanth thought to have gone “extinct”?  When was it rediscovered, and by whom? 
It was discovered by Latimera Chalumnae in 1938.
3. What features make the coelacanth important in the evolution of land vertebrates? 
It was thought to have gone extinct for 65 million years by a South African Museum Curator in 1938
Fish
1. What is a significant challenge to living in water compared to land?
 Grosberg R.K (2012) argues that habitats in sea, and on land differ and water is essential for all living organisms, the magnitude of water supply and timing is needed.
2. Starfish live in water too.  How do we know starfish are not actually “fish?” Is a jellyfish a “fish?”  Why or why not? 
National Oceanic and Atmospheric Administration (NOAA) argue a starfish are not a fish since they do not have gills, scales, or fins.
3. What two structures assist fish in swimming? 
 The swim bladder and gas bladder

4. Why is the swim bladder an important example of “function follows form”? 
  It is a gas filled organ in dorsal cavity of a fish.

5. Which was the earliest group of bony fishes to become widespread?
 There two forms of widespread fish that is the Actinopterygii and Sarcopterygii 

6. Why is the evolution of the jaw so important to the subsequent diversification of fish?
The jaws allowed vertebrates to exploit a wide range of food.

7. How is fish fertilization different from human fertilization?
Embryologists from University College London (UCL) a fish can reproduce even without fertilization of the eggs while a human the ovaries must fuse with the sperms.
Amphibians
1. What does the term “amphibian” mean? 
Merriam -Webster defines an amphibian as cold-blooded vertebrate.
2. Although terrestrial, why do frogs need to live near water?
 Their habitat must be near swampy areas as from the research carried out by scientists.
3. What are the three stages of the frog’s life cycle? 
Egg -larva -adult 
4. Why is the jelly-like coat beneficial to the frog eggs? 
A Study of the jelly like coat surrounding the eggs of a frog shows that it influences sperm mobility (Simmons L.W ,2009)
5. In which ways is the larval stage of the developing frog like a fish? 
Immediately after they hatched since they are born with gills just like fish as cited in the Frogs Facts.
6. How would the embryonic development of a frog be similar or different from a human?  How about a chicken or a reptile? 
The first known study of comparative developmental was undertaken by Aristotle in the fourth century B.C.E, he noted that frogs are born from eggs while human are born after fertilization of ovaries.
7. Why is it important that the frog evolved to have eyelids?
 American Museum of Natural History (AMNH) explains that frogs use their eyelids to keep their eyes moist and clean.
8. What are two anatomical features that relates to an aquatic lifestyle?
The forms and functions that enable aquatic animals adapt to water are external anatomy and body shape.
9.  How does the frog undergo respiration?  How does this relate to their environment?
 Burke Museum argues that frogs breathe through the lungs and exchange gases through the skin.
10.   Into what structure does the digestive, excretory & reproductive systems empty their products in a frog? 
According to research done by scientists shows that frogs excrete their urea through the kidney.
Reptiles
1.  Video 1
A. Reptiles are categorized into what major groups?
 The living reptiles& birds.
B. What feature(s) have reptiles evolved that make them less dependent on water compared to amphibians?
 BC Open Textbooks explain that they developed thick, scaly skin that helps them conserve moisture.
C. Name two roles scales serve in snakes and tortoises.
They are used for defense and they also protect them from losing water as in the CK 12 Foundation.
D. What two adaptations allow crocodiles to swim and breath under water? 
When under water the ears are covered by small flaps of skin and the nose are covered by special muscles
E. Which class is more diverse? Reptilia or Mammalia? 
Reptilia 
F. Reptiles are “cold blooded” or ectothermic.  Explain why this does not necessarily mean their blood is cold on a hot summer day.
It means that they cannot produce they own heat 
G. What is the advantage of being cold blooded? 
They eat less food.

2. Video 2
A. These terrestrial vertebrates were the first to do what? 
B. Reptilian amniotic eggs are also produced by 
_____birds_____ and __mammals________
C. What does the term poikilothermic mean? 
Merriam W. defines it as organisms with variable body temperature 
D. Amphicoelias was 270,000lbs.  How many of YOU is that?  Show how you calculate the answer.  
Solution #
270,000 lbs
34d8
Amphicoelias

Birds:
1. Why are the bones hollow in birds? 
They are filled with air for space 
2. Why do birds need very efficient lungs? 
The bird has separated ventilatory and gas exchange functions
3. What is the function of the crop? 
To digest food.
4. What is the evidence that birds evolved from dinosaurs?  Explain your answer…
The birds are simply a twig on the dinosaurs branch of the tree of life . Current hypotheses show that they evolved through an invagination of the epidermis 

5. Where did feathers come from evolutionary wise? 
The feathers are believed to come from scales.

Mammals:
1. Video 1
1. Describe the characteristics that all mammals have in common. 
They have hair, warm blooded, have mammary glands    
2. Which characteristic points at mammals having evolved from reptiles? 
They share some characteristics 
3. What are the maing groups within the mammalian lineage?  
The eutherians, marsupials and the monotremes 
4. What are the functions of the sebaceous and sweat glands?  
Sebaceous glands produce and secrete sebum while sweat glands are used to regulate temperature and to remove sweat 
5. How are the teeth of mammals different from that of a reptile?
 Reptiles are more uniform than mammals. 
6. What does it for an animal to be endothermic?
 Animals that are able to maintain constant body temperature
2.  Video 2
7. What is the main basis for separating mammals into three major groups?
 Mammary glands.

8. Describe the basic characteristics of the 3 major mammalian groups.
1.They have hair or fur on their skin 
[bookmark: _GoBack]2.They are warm blooded 





References
Darwin’s, C. (1859). On the origin of species. published on, 24.
Johanson, Z., & Trinajstic, K. (2014). Fossilized ontogenies: the contribution of placoderm ontogeny to our understanding of the evolution of early gnathostomes. Palaeontology, 57(3), 505-516.
Kelly, M. W., Sanford, E., & Grosberg, R. K. (2012). Limited potential for adaptation to climate change in a broadly distributed marine crustacean. Proceedings of the Royal Society B: Biological Sciences, 279(1727), 349-356.
Simmons, L. W., House, C. M., Hunt, J., & García-González, F. (2009). Evolutionary response to sexual selection in male genital morphology. Current Biology, 19(17), 1442-1446.



                                                                                                            
