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Biological Evolution & Classification
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B.7.A Analyze and evaluate how evidence of common ancestry among groups is provided by the fossil record, biogeography, and homologies, including anatomical, molecular, and developmental.
Molecular Homologies- DNA: by comparing the DNA sequences of two organisms or the amino acid sequences made from the DNA, scientists can learn which organisms are related; the more DNA two organisms have in common, the closer related they are.
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Using the table to the left:

1. Compare the amino acid sequence of the chimp and the human. How many differences in amino acids are there? __________________
2. Now compare the baboon and the human. How many differences in amino acids are there? _________

3. What does the number of differences tell us about the relationship between humans and chimps and humans baboons?

____________________________________________________________________________________
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Developmental Homologies- Embryology
All vertebrate (animals with a backbone) embryos follow a common developmental path.  

· They have very similar genes that define their basic body plan. 
· As they grow, the differences that will distinguish the embryos as adults become more and more apparent. 
4. What is this chart an example of? ______________________________
5. What are some examples of vertebrates? ________________________
___________________________________________________________
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Anatomical Homologies-
Homologous Structures: 

structure  with different functions found 
in different species and thought to be 
inherited from common ancestors.         
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Analogous Structures:

different structures but the same function are not inherited from common ancestors. 
6. Which diagram represents the above mentioned structures?

Right:_______________________

Left: _______________________
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Fossil Record
7. What are fossils? ___________________________
_____________________________________________
8. What kind of information do they give us?

_____________________________________________
_____________________________________________
9. In undisturbed sedimentary rock, the older/younger a fossil is the deeper it will be buried.
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Biogeography: 
The pattern of organisms around the globe -- the absence of some species from environments that 
would suit them, and closer relationships between species that are geographically near each other than between species that inhabit similar environments.
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For example, polar bears are only found in the Arctic and not in the Antarctic – though both environments   are similar.
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10. Why does a species occur in a particular area?
____________________________________________

11. Give some examples of organisms that are only found in Australia? _________________________________________
12. Give some examples of organisms that are only found in Africa? __________________________________________
13.  What is the most wide-spread species? ___________
14.  What is a cladogram?  What are derived characters?  
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15.  DNA and biochemical analysis, embryology, and morphology used to classify organisms.  They try to determine a “common ______________________.”

16.  To the left is a phylogenetic tree of some organisms.   According to this tree, which pairs of organisms are most closely related?   

17.  Which organism is most closely related to the rayfinned fish?   

18.  Which organisms are the mammals most closely related to?

B.7.E Analyze and evaluate the relationship of natural selection to adaptation and to the development of diversity in and among species.
Natural selection is one of the basic mechanisms of evolution, along with mutation, migration, and genetic drift.
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Darwin’s process of natural selection has four components.

1. Variation.  Organisms (within populations) exhibit individual variation in appearance and behavior.  These variations may involve body size, hair color, facial markings, voice properties, or number of offspring.  On the other hand, some traits show little to no variation among individuals—for example, number of eyes in vertebrates.
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2. High rate of population growth.  Most populations have more offspring each year than local resources can support leading to a struggle for resources.  Each generation experiences substantial mortality
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Inheritance.  Some traits are consistently passed on from parent to offspring.  Such traits are heritable, whereas other traits are strongly influenced by environmental conditions and show weak heritability. 

4. Differential survival and reproduction.  Individuals possessing traits well suited for the struggle for local resources will contribute more offspring to the next generation.  

End Result: Producing an organism that is most adapted to their particular environment. The fittest individual is not necessarily the strongest, fastest, or biggest. An organism’s fitness includes its ability to survive, find a mate, produce offspring—and ultimately leave its genes in the next generation. 
19.  Populations of organisms have many genetic variations.  Where do these come from?

20.  Organisms could reproduce exponentially but they don’t.  Why not?  What are they restricted by?

21.  Genetic variations lead to different adaptations.   What are adaptations?

22.  Some adaptations have better survival value in certain environments.   What does this mean?

23.  Those organisms with adaptations that better fit them to an environment will survive, reproduce and pass on their genes.    What does it mean to be “fit” to an environment?

24.  The next population will have a high frequency of the genes that have been selected for.   Why will the frequency of selected genes increase?

25.  What is Darwin’s theory of Natural Selection?  What is Artificial Selection?  

26.  When this process continues over millions of years, it can lead to speciation.   What is speciation?

B.8.A Define taxonomy and recognize the importance of a standardized taxonomic system to the scientific community.

27.  In the times of Linnaeus, he used _____________________________ to classify organisms.  In the time of technology, now we mostly use _________________________________ to classify organisms.  
28.  Why is the current classification system continually undergoing change?  

29.  What are the three domains proposed above the kingdom level?  
B.8.B Categorize organisms using a hierarchical classification system based on similarities and differences shared among groups.

30.  What is the current seven-level classification system? Fill in the correct taxonomic level.
Circle the picture of the organism that this pyramid represents:
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31.  What is binomial nomenclature?

32.  How do you write a “scientific name?”  ______________________________________________________________

B.8.C Compare characteristics of taxonomic groups, including archea, bacteria, protists, fungi, plants, and animals.
33.  Fill in the following chart with the characteristics of the various kingdoms.

	
	Archaea 
	Eubacteria
	Protista
	Fungi
	Plantae
	Animalia

	Eukaryotic or prokaryotic
	
	
	
	
	
	

	Multicellular or single-celled
	
	
	
	
	
	

	Sexual or azexual reproduction
	
	
	
	
	
	

	Autotrophic or heterotrophic
	
	
	
	
	
	

	Aerobic or anaerobic


	
	
	
	
	
	

	Cell walls or no cell walls
	
	
	
	
	
	


Use the following key to identify the tree branch to the left.

1. a. leaf is needle-like….go to 2

    b. leaf is broad……… go to 5

2. a.  needles are short ....go to 3

    b. needles are long…...go to 4

3. a. underside of needles green…hemlock

    b. underside of needles silver ..balsam 

13.  What am I?

4. a.  3 needles in bundle….pitch pine

_____________________________

    b.  5 needles in bundle….white pine

5. a.  edge of leaf round…go to 6

    b.  edge of leaf serrated…go to 7

6. a. minty odor……   wintergreen

    b. no minty odor…..laurel
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 ______________ Mammalia





________________ Animalia





_____________ Chordata





____________ Carnivora





_________ Ursidae





_______ Ursus











______________Ursus maritimus
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