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Evolutionary Detectives
Imagine you are an evolutionary detective in the 24th century. The government, upon investigating a newly discovered planet called Rada, has found fossils of 5 different alien species which they are interested in. They have asked you to examine the evidence to determine which of the species is most closely related, and which species possibly had common ancestors. You must examine the evidence and determine: the order in which the species appeared, which species developed first and branched into other species and which species are most closely related. 

Species being studied:
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    dragomander      dolfish     manbryo  parratop   frozard
            amphibial 

   aquatic
     terrestrial        arboreal               terrestrial
Embroyology:

Embryo of the five species above have been discovered. Your job is to examine them and determine which are possibly related:
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dragomander                    dolfish                 manbryo            parratop           frozard

Which of the species appear to have embryos which show a common ancestry? Why do you say this (explain in a short paragraph)?
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Fossil Evidence: 

Using the geologic column to answer the following:
Which species is the oldest? 

Which species could not be younger than the manbryo?

What ancestor do the frozard and the parrotop have in common?

Who could have the manbryo as an ancestor?

Could parrotop have developed from the frozard?

Could the dragomander have developed from the frozard?

Who is the oldest species?

Who shows the closest relationship to the dolfish?

Biochemistry:  Relatedness of species can often be discovered through similarity in biomolecules such as proteins and nucleic acids. 
DNA Base Sequences
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First, examine the nucleotide sequences to find the species that are the most and the least related. The more bases they share in their sequence, the more related they are.
· Which species is the most closely related to the dolfish?
· Which two species are the most closely related to the frozard?

· Which species is the least related to the manbryo?

· Based on your DNA base sequences, which species do you think may have the closest relationship to the dolfish and the manbryo?
· Starting with the dragomander, list the species from most related to the dragomander to least related:

Chromosome Evidence

[image: image13.png]DNA Base Sequences

Species Sequence
Parrotop AATCAC

Dragomander TTTAAA
Manbryo ACTCGC
Frozard TATAAC
Dolfish AGTCGC




DNA fingerprinting shows relatedness between species. Examine these fingerprints to determine which species are most closely related:

· Which species is most closely related to the manbryo?
· Which species is least related to the manbryo?

· Which species is most closely related to the dragomander?

· Which species probably has a closer relationship with the parrotop– the frozard or the dragomander?

· List order of species from most to least closely related in relationship to the dolfish:
Amino Acid Evidence: The amino acid sequence for metathusal in each species is as follows. Compare the amino acid sequences for each organism to determine relationships.
Dragomander
Candlerase – Brownase – Mongerase – Eildersase – Edwardsase – Gerenase 

    Dolfish
Richase – Beanase – Mongerase – Eildersase –  Loweryase – Gerenase 

   Manbryo
Candlerase – Beanase – Mongerase – Eildersase –  Loweryase – Richase 

    Parratop:

Candlerase – Beanase – Mongerase – Eildersase –  Loweryase – Gerenase 

    Frozard:
Candlerase – Beanase – Mongerase – Eildersase – Edwardsase – Gerenase 

· Which two species are the least related to the dragomander based on differences in their amino acid sequences?

· Which of the species seem to be most closely related to the dragomander, according to the amino acid evidence?

· Which species is the most related to the frozard: the dragomander or the manbryo?
Comparative Anatomy
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The following shows the anatomy of the forelimbs of each species. Although each species has developed forelimbs, they have differences. Some of the differences are in function although the forelimbs have the same basic anatomy and developed from a common ancestor. These are called homologous structures. Others appear to have a common function with others, but are constructed differently and indicate different ancestors.
· In observing the presence and absence of the bones of the forearm, which species seem to be most closely related?

· Which species has the most differences from the dolfish?

· Which two species have homologous forelimbs (forelimbs that have the same common origin, the same parts, but have been modified for different purposes?

· What do these homologous forelimbs say about their ancestry and how they are related?

· How would the parrotop’s forelimb anatomy help it to survive as a flying species? 

· How would the manbryo’s forelimb structure help it to survive?

· How would the dolfish’s structure help it to survive in an aquatic environment?

Final Decisions
After evaluating the evidence, you must prepare a report for the government explaining which species are the most and the least closely related, and at least five pieces of evidence for this. They also want to know which species developed first and which developed most recently, so list your species from most ancient to most recent.
