Instructors Notes:  Evolution of the Whippo

Goals for Student Learning:

1. Key concepts:

a. Evidence in support of Evolution

b. Phylogenetic trees

c. Scientific models must change as new data is collected

2. Applications students should master:

a. Create a phylogenetic tree based upon data

b. Use different forms of data to determine evolutionary relatedness

c. Critically evaluate and revise their own work

3. Big Picture

a. Recognize the breadth and depth of data supporting evolutionary theory.

Background Material

Students will need to know about Taxonomy and some Genetics (DNA sequences and mutations)

Evolution Module:  Formative Assessment (In-class)

In this module the instructor would first give a brief lecture on the history of evolutionary theory.  Then the students would be given a table of  7 different organisms that they will be examining to generate a phylogenetic tree.  As the instructor presents the class with different data sets, the students are asked fill in the appropriate boxes for that species.  For example, if Bears are omnivores and are terrestrial, then these would be entered in the first two boxes in the table.  This process will be repeated three times with new data for each species with each iteration.  The first round focuses on readily observable features, diet and habitat.  The next round focuses on skeletons and the third molecular data.  After the first set of data the students are shown an example of a phylogenetic tree from the text are asked to generate their phylogenetic tree based upon the data.  One tree from each group is collected and projected.  If the instructor finds any mistakes or misconceptions they can address these as the models are projected.  

Next the students are given the skeletal data and asked to revise their models.  A few are collected and discussed in class.  Finally, the molecular data is presented and the students revise their models a third time.  

Summary of in-class activities:

· The students are asked to create and use a model.  

· The instructor has three opportunities for in-class assessment and feedback.   

	
	Diet
	Habitat
	Other Observations
	Skeleton - pelvis
	Skeleton - limbs

	Black Bear
	
	
	
	
	

	Harp Seal
	
	
	
	
	

	Hippopotamus
	
	
	
	
	

	Sea Otter
	
	
	
	
	

	Penguin
	
	
	
	
	

	Harbor Porpoise
	
	
	
	
	

	Blue Whale
	
	
	
	
	


Portion of cytochrome b DNA sequence

ACAGC
Sea Otter

ACAGC
Harp Seal

ACCGC
Harbor Porpoise

ACCGC
Blue Whale

ACCGC
Hippopotamus

ACAGC
Black Bear

CTGGC
Penguin

Fifty million years ago an ancestor to modern horses, Hyracotherium, roamed much of North America.  These ancestors to the modern horse were the size of a small dog and lived primarily in forests and scrub.  As the climate became warmer and drier the forests were replaced with grasslands. The impact of this climate change on horse evolution can be seen in fossils of Merychippus, a longer legged ancestor of modern horses that roamed grasslands fifteen million years ago.  Equus is the only surviving genus in the once diverse family of horses.   Species of Equus lived from 5 million years ago until the present.   Living species of Equus include horses, asses, and zebras.  
(Short Answer - 10 points)

Diagram an evolutionary tree that includes all five species mentioned in the passage above.


Present

5 million

years ago

15 million

years ago

50 million

years ago


1. 
You would find the most sequence similarity between Modern horse DNA and the DNA from…

a. Hyracotherium
b. Merychippus
c. Zebras

2. If we took a modern horse and tried to breed it with Merychippus they could not produce viable offspring.  Merychippus and modern horses 

a. Do not have a common ancestor

b. Are different species

c. Would look the same

d. Would be adapted to similar environments

e. Are both extinct

3. If Equus is the only surviving genus in the once diverse family of horses, what happened to the other genuses?

a. They became horses

b. There were no other genuses

c. They became extinct

d. They wouldn’t fit on Noah’s Ark

4. Horses and frogs both have front legs, while fish do not.  This can be explained by

a. Frogs and horses can’t swim

b. Horses and frogs have a more recent common ancestor

c. Horses and frogs are adapted to the same environment

d. Horses evolved from frogs

5. A branch point in an evolutionary tree represents

a. A modern species that gave rise to a new species

b. An extinct common ancestor to species found on the branches

c. An extinct ancestor to just one of the species found on the branches

d. A specific mating between two different species

e. A time when natural selection did not occur

Five million years ago an ancestral elephant species, Primeelephas, roamed much of Africa.  Over time they evolved into the modern African Elephant.  Some of these Primeelephas, also migrated to Asia where they evolved into ancestors of modern Asian Elephants (Southeast Asia) and Wooly Mammoths (Siberia).  Eventually the Wooly Mammoths crossed the Bering Straits and entered North America.  Modern Asian and African elephants are the only species of elephants still alive today.  

(Short Answer - 10 points)

Diagram an evolutionary tree that includes all four species of elephant mentioned in the passage above.


Present

11,000

years ago

5 million

years ago


1. 
You would find the most sequence similarity between Wooly Mammoth DNA and the DNA from…

a. Primeelephas
b. Asian Elephants

c. African Elephants

2. If we took a modern Asian elephant and tried to breed it with a Wooly mammoth they could not produce viable offspring.  Wooly mammoths and modern Asian elephants 

a. Do not have a common ancestor

b. Are different species

c. Would look the same

d. Would be adapted to similar environments

e. Are both extinct

3. If Asian and African Elephants are the only surviving species mentioned in the text, what happened to the Wooly Mammoths and Primeelephas?

a. They became modern elephants

b. They became other species

c. They moved to other parts of the world

d. They became extinct

e. They wouldn’t fit on Noah’s Ark

4. Elephants and penguins both have hind legs, while leeches do not.  This can be explained because

a. Elephants evolved from penguins

b. Elephants and penguins are adapted to the same environment

c. Elephants and penguins have a more recent common ancestor

d. Elephants and penguins can’t swim

5. A branch point in an evolutionary tree represents

a. A modern species that gave rise to a new species

b. An extinct common ancestor to species found on the branches

c. An extinct ancestor to just one of the species found on the branches

d. A specific mating between two different species

e. A time when natural selection did not occur

Rubric for Evolution question

	Criteria
	Timing
	Ancestry

	5 points
	All species present during the times indicated in the question.
	Correct common ancestors correctly indicated at branch points

	3 points
	1 species not present during the times indicated in the question.
	Correct common ancestors not indicated at branch points.

	1 point
	2 or more species not present during the times indicated in the question.
	No branch points, or modern species appear where ancestral species should appear.


