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BIO 112
Lab Exercise:  Evidence of Evolution

INTRODUCTION

The theory of evolution states that life began with the origin of primordial cells and that all organisms have evolved from these ancestral prokaryotic cells.  Evidence in support of evolution shows that species have changed over geologic time, but that closely related species still retain many common features.  This exercise will investigate several types of data that support the theory of evolution: 1) fossil record, 2) embryological comparison, 3) comparative anatomy, and 4) biochemical analysis.

FOSSIL RECORD

Fossils are the remains or evidence of organisms that lived long ago.  Several types of fossils have been discovered by paleontologists: petrified, molds, casts, trace or whole organisms.

Using Fig 11.1, Fig. 11.2, and Table 11.1 answer the following questions:

1) Name the epoch of the Ice Age. ________________________________

2) Name the era ________________________________ and period ________________________________ that the first vascular plants appeared.  How many millions years before the present did they appear? _____________________________

3) Name the era ________________________ and period _______________________________ in which the angiosperms (flowering plants) were the dominant land plants.  How many millions of years before the present? ________________________________

4) During which period did the trilobites appear? ________________________________  When did they become extinct? ________________________________  Was this before or after the appearance of the dinosaurs? ________________________________

5) During which era________________________________ and period ________________________________ did the insects first appear?  How many millions of years ago was this? ________________________________

6) During which era ________________________________ and period ________________________________ did the vertebrates become the dominant animal form?

From the pictures of various fossils fill in the following table.

Era (period)
Description of fossil
Genera of fossil

	Cenozoic
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Mesozoic
	
	

	
	
	

	
	
	

	
	
	

	Paleozoic
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


EMBRYOLOGICAL EVIDENCE

Compare the slides and diagrams of the chick and pig embryos.

List 5 anatomical similarities

1) _________________________________________________________________

2) _________________________________________________________________

3) _________________________________________________________________

4) _________________________________________________________________

5) _________________________________________________________________

ANATOMICAL EVIDENCE

Comparison of vertebrate limbs

Using Fig. 11.4 compare the fore limbs of the lizard, frog, bird, human, cat and bat with the ancestral vertebrate limb.

	Name of animal
	Bones that resemble ancestor
	Bones that differ from ancestor

	Lizard
	
	

	Frog
	
	

	Bird
	
	

	Bat
	
	

	Cat
	
	

	Human
	
	


Comparison of Monkey and Human skeletons

Monkey and Human skulls

1) Examine the position and shape of the parietal bones in the both the monkey and human skulls.  How does the monkey skull differ from the human skull in this respects? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2) Compare the shape and position of the occipital bones in the human and monkey skulls.____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3) Compare the slope of the frontal bones of the human and monkey skull.  How are they different? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4) For which skull is the supraorbital ridge (the ridge above the eye) more thickened? ___________________________________________________________________________

5) How have these evolutionary changes in shape and position of skull bones affected the shape of the faces on monkeys and humans? ______________________________________________________________________________________________________________________________________________________

Monkey and Human skeletons

Compare the entire monkey and human skeletons and complete the following table.

	Skeletal part
	Human
	Monkey

	Shape of spine
	
	

	Tail?
	
	

	Shape of pelvis
	
	

	Opposable first toe on foot
	
	

	Shape of clavicle
	
	

	Opposable thumb
	
	

	Length of arm relative to body
	
	

	Length of leg relative to body
	
	

	Prehensile foot (grasping)
	
	


BIOCHEMICAL EVIDENCE

Protein Clock

Using Fig. 12.6 answer the following questions.

1) Cytochrome c in humans is most like that of what organism? ________________________

2) Given their evolutionary relationship, does this seem reasonable? Explain. ____________________________________________________________________________

3) Human cytochrome c is most unlike that of what organism? __________________________

4) What does this mean in the terms of evolutionary history? ____________________________________________________________________________

5) Which of the following pairs of organisms are more closely related?  yeast and moth, or duck and kangaroo? ________________________________________________________________

Questions for further thought.

1) What types of evidence suggest that all organisms are related through common ancestry?

2) If there are no amino acid differences in the cytochrome c of 2 different organisms, what can you conclude about their evolutionary relationships?

3) Why would you not expect a fossil buried thousands of years to exactly resemble a modern day organism?

4) If a characteristic is found in bacteria, fungi, pine trees, snakes and humans, would you say that is “old” or “new” in terms of the evolutionary time scale?

5) Explain the difference between homologous and analogous structures.
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