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46. Elderflowers have an unusual pollination system: they don’t produce any rewards for the bees that pollinate them. Elderflowers come in two colour phenotypes, purple and yellow, and this is a one-gene system. The proportions of these colour phenotypes varies in a population. When bees are observed, they visit several same-colour flowers in sequence before recognizing that flower colour as being reward-less and giving up. Bees will visit the rarer phenotype colour persistently, however, since it is rare. Explain how this system is likely to be an example of frequency-dependent selection. (Remember, the movement of bees from flower-to-flower is how plants achieve sexual reproduction, since the bees are carrying pollen (sperm) as they do so.) [4 marks]

The common flower colour does not get pollinated very much, because the bees appear to learn that they don’t get any reward by visiting those flowers. This means that the common flower colour is not likely to have very high fitness (meaning reproductive success) because bees give up in visiting them and therefore the pollen does not get distributed. The rarer colour, on the other hand, does get pollinated every time it is encountered, because bees do not learn to recognize it as a non-rewarding flower. So, the rare flower colour is likely to have high fitness because bees always pay them a visit. Therefore, they have a high degree of pollen distribution. However, this is frequency dependent selection because one the rarer flower colour become common (because of its higher fitness) and the common flower colour becomes rarer, then their fortunes switch, and what used to be the higher fitness colour now becomes the lower fitness colour. And this should vacillate or swing back and forth constantly over generations.

47. The graphs below are from the computer simulation experiment we looked at when considering Genetic Drift. Explain what the experiment was testing, and interpret and compare the graphs in the context of Genetic Drift, allele loss, allele fixation, and genetic divergence among populations. [4 marks]


[image: image2.png]Y-axis says “Frequency of the A1 allele”
X-axis says “Generation”





This figure illustrates genetic drift by showing what happens when a computer simulates the same process of random combinations in creating gametes over time.  In particular, it shows the effect of population size on the process of genetic drift. The model considers only one gene with 2 alleles. Each line is a “population” as generated by the computer. As the generations continue, the frequency of the A1 allele is measured in each population. Within each graph, it is clear that there is randomness because not all populations follow the same pattern. In the case where we have a really small population (left panel), populations quickly end up either losing the A1 allele or by becoming 100% A1 (‘fixation’). When we compare the two graphs, we see that losing an allele or becoming fixed for an allele is much more likely or quicker when we have a small population compared to a large population. When we compare the lines within each graph, we see the populations getting more different from one another over time, as the A1 allele becomes more common, or less common.

48. Construct the argument for Darwinian Natural Selection here, as amended for Sexual Selection. [4 marks] 0.5 marks each
	Observation #1
	Organisms overproduce OR Populations tend to increase exponentially


	Observation #2
	Yet populations generally stay stable.


	Observation #3
	The availability of females is finite. (Could say the availability of the sex that makes a greater reproductive investment, but that is usually females)


	Inference #1
	There is a struggle (among males, or the sex with lower investment) for reproductive success


	Observation #4
	Individuals in a population vary in their sexual behaviours and adornments


	Observation #5
	Much of that  variability is heritable (or genetically-based)


	Inference #2
	Those with favourable sexual traits tend to leave more offspring


	Inference #3
	The gene pool will change (for those traits)
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