QUESTION
1. What is natural selection and explain two conditions that are necessary in order for it to occur. 
Natural selection is a mechanism where organisms with traits that are better suited to adapt to the environment and reproduce will have more offspring and these advantageous traits will increase in frequency over generations.
Four conditions must be satisfied for natural selection to occur. These conditions are:
a) More organisms that can survive must be born. Increased number of organisms that can survive will increase these traits in future generations making natural selection successive.
b) Organisms should vary in characteristics even within a single species. The variation will give traits that are better suited for reproduction and adaption to environment and only those that have them will be able to reproduce and increase their frequency in future generations
c) Variations must be inherited. Through inheritance the desired traits will be passed from parent to offspring and to subsequent generations.
d) Any differences observed in reproduction and survival among organisms must be as a result of variation among organisms for natural selection to occur.
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2. Describe how the fungicide scenario can be explained by natural selection. Include in your answer how the two conditions you described in Q #1 apply to the scenario.
A fungicide was used against a pathogenic fungi, a small percentage (1%) did not die. When the same fungicide was used in the subsequent treatment an even larger percentage did not die. Eventually the fungicide was useless in treatment in the same pathogenic fungi. Using scenario A and B in question one, natural selection can be explained as following:
· The fungi that did not die had a resistance contributing gene which was advantageous. The fungi that had this trait multiplied in large numbers and thus resistance increased progressively until they were all tolerant to the fungicide.
· There was a variation in the fungi and the variation was the ability to tolerate the fungicide or not tolerate.
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3. What is meant by “evolutionary change”; meaning what is it and how would you know when it has occurred or how you would be able to measure this change? 
Evolutionary change is the emergence of modifications in the heritable traits in a given biological population over subsequent populations. It occurs through creation of new species. Over a given time organisms of a common descendants show variations and such variations are passed to subsequent offspring. When organisms of a common descendant cannot freely interbreed to produce viable offspring then evolutionary change is deemed to have occurred.
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4. Select two of the mechanisms of evolutionary change (mutation, gene flow, genetic drift or non-random breeding) and explain what each is and how each can lead to evolutionary change as defined in Q#1. Be specific and provide an example of each.
1. Gene Flow
It is a process where the genes from the gene pool in one population are transferred to another pool. The results of gene flow are a change in the frequency and the alleles range in given populations. These changes are due to the movement of individuals or their gametes resulting in a reproduction in another population. The organisms produced in another population have increased variability within a population due to the introduction of new alleles. New traits are created due to new combinations of traits.  Horizontal gene transfer occurs when an organism which is the recipient acquires through asexual means genetic material from another one, the donor. This kind of transfer of genetic material has greatly influenced evolution in bacteria among other organisms. The process slows down formation of new species by mixing the gene pools of one population with gene pools of different populations.

2. Genetic Drift
Genetic drift can occur through unplanned changes in the prevalence of gene appearance in a small population. As a result of random drift, gene variants in a population may disappear reducing the genetic variability of that population. Genetic drift is more pronounced in smaller populations than in large populations. Changes in allele frequency can lead to loss of beneficial traits in a population. Examples of genetic drift include population bottleneck and the founder effect.
Population bottleneck is an abrupt reduction in population size of an organism as a result of environmental occurrences for example earthquakes. Some gene may be entirely lost during a bottleneck reducing the diversity of a specified population.
Founder effect occurs when a gene pool is lost due to formation of a new population from an existing population. This process is important in creation of new species.
[bookmark: _GoBack]Citations:
De Casas, Rafael Rubio, et al. "Gene-flow through space and time: dispersal, dormancy and adaptation to changing environments." Evolutionary ecology 29.6 (2015): 813-831.
Real, Leslie, ed. Ecological genetics. Princeton University Press, 2017.


