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1. Altruism 2. Batesian mimicry

3. Climax community 4. Dollo’s law

5. Endemic species 6. Eutrophication

7. Genetic hitchhiking 8. Guild (as in community ecology)
9. Intermediate disturbance hypothesis 10. Keystone species

11. Linkage disequilibrium 12. Net primary production

13. Phenotypic plasticity 14. Population

15. Reinforcement (as in reproductive isolation)
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16. Shannon-Wiener diversity index (H' = —2}7_; p; log, p;) is a quantitative measurement of species
diversity in a community. How do species richness and species evenness in a community affect the
value of its Shannon-Wieber diversity index? (6 4~  species richness #& evenness &-1& 3 4+)

17. The McDonald-Kreitman (MK) test is commonly used to infer the mode of selection acting on the
coding region of a gene, i.e., positive or negative selection. MK test entails a comparison of the non-
synonymous substitutions and the synonymous substitutions. It is calculated as the ratio of the number
of non-synonymous substitutions per non-synonymous site (dy) in a given period to the number of
synonymous substitutions per synonymous site (ds) in the same period. What is the basic assumption of
the MK test? How can we interpret the du/ds ratio with respect to the different modes of selection acting
onthe gene? (8 4 7 B —EMABIE 2 4 » £ AR5 6 5) .

18. In the classical Lotka-Volterra model of predator-prey interaction, the growth rates of predator and prey
populations are expressed as -d%’- = cpNpN,, — dp N, and ng— = 1, Ny — DNy Ny, respectively. N is the
predator population size; N is the prey (or host) population size; ¢ is the prey-to-predator conversion
rate; p is the predation rate; dp is the death rate of the predator; 7y is the reproductive rate of the prey.
‘What are the basic assumptions on the modes of population growth in the predator and prey population
in this model? (8 4 ; prey # predator &4 2 441k 4 4)

19, Define and distinguish natural selection, sexual selection, and artificial selection. (6 %)

20. Phylogenetic analysis using molecular sequences is now a standard practice in evolutionary biology.
The impact of molecular phylogeny is very significant in some taxonomic groups. Birds are one
example. Molecular phylogeny has revealed many convergent morphological traits among bird lineages,
and these discoveries have led to major revisions of higher taxonomic groups. However, there are
instances when molecular data are not available. For example, phylogenetic analysis of fossils would
have 1o rely on morphological characters unless paleo-DNA is extractable from the fossil sample for
very rare instances. Suppose you found a new early Miocene bird fossil. You could not place this new
fossil specimen into any extant bird families; thus, this new specimen may represent a new family. This
fossil is 22 million years old, so no trace of DNA remnant exists. If you want to determine the
phylogenetic position of this fossil specimen and take advantage of the new phylogenomic datasets of
extant birds, you must combine the molecular sequence dataset and morphological characters to build
your phylogenetic tree. Describe how you will perform this phylogenetic analysis. This question aims to

examine your conceptual and technical understanding of phylogenetic reconstruction. Do your best to
show off your knowledge. (12 %)
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