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Synopsis:

Once a jackpot has gone unclaimed for a long period of time and has accumulated in its prize money, a gargantuan rush of people will begin to buy up tickets in hopes of winning the lottery. Some are so hopeful that they shell out a lot of money and drive long distances to try and win the jackpot. Contrary to the optimism however, the odds of winning the lottery is next to zero. In fact the odds of winning are so small that if you were to buy 50 tickets a week then your chances of winning would be once every 30,000 years. So many people participate despite the surprisingly biased odds of losing. However our views are a bit twisted because we rely heavily on odds that are mainly against us, but ignore odds that are in our favor and could possibly be dangerous. Two examples of this are shark attacks and dog bites. We have a very low chance of dying from a shark attack but many people still fear it – while with dog attacks they happen much more frequently and hardly anyone heeds their danger.

Just like with the probabilities and role of chance exemplified in daily life, there are such cases in evolution as well. Many people have doubts that the process of evolution could arise from chance in certain cases, yet they believe chance exists for the odds of winning/losing the lottery. However, this doubt can be easily quelled with the interplay of chance, selection, and time. With the help of mathematics you can even calculate what the probabilities of the chances in evolution occurring are. Selection however, is based off of a simple mathematical principle that when starting off with a small number if there is a rate of increase at all, eventually there will be exponential growth after a long time. Evolution is like this, in that a small population when a selective advantageous trait is passed on, eventually the results will show exponentially through the production of more offspring – making evolutional time not as long as many think it to be. An example of this can be found in Darwin’s pigeons.


Darwin studied many kinds of pigeons from all around the world to see how chance, selection, and time took place with the rising of new species of pigeons in different places. He became convinced through his studies that variation and selection could be the reason for differences in species. Darwin had many advocates on his opinions of the significance of variation and selection; however most scientists believed natural selection to only work on large differences and not small ones. Darwin had trouble completely proving his hypothesis right because he was unaware of genetics – which Mendel had come across with by studying pea plants. Bateson supported Mendel’s work and did his own research finding many variations, thinking that Darwin’s views were wrong in terms of smaller case natural selection. Castle was another scientist who doubted Darwin’s hypothesis about smaller individual cases too until he did his experiments on rats and saw how selection allowed for the different grades of fur patterns. Realizing selection took place on the smaller level too; he changed views and began supporting Darwin’s views. With increased experimentation on the scientific side of evolution, mathematics began to play a huge role too.

R. C. Punnett and H. T. J. Norton worked together to calculate the time it would take selection to act by spreading or eliminating traits from mimicry butterflies. Their findings showed evolution occurred much faster than what they had thought. However taking factors such as competition, limited resources, and mortality, they realized that absolute growth is constrained and that’s where natural selection comes in. The constant they used to determine selection was selection coefficients, or s. S tells you the difference of reproductive success minus the survival of those with/without the trait. Depending if the s values are positive or negative, it determines a relative measure of fitness. 
However demonstrating natural selection through math like this is easier than seeing it in the wild. This is because of recording the time and deciding the amount of measurements needed to detect s. Another difficulty with finding slight selective differences is finding out what agents affect the selection (like with the peppered moths with the rising and declining of both types and their bird predators). Not only animal colors have been investigated in case of selective advantages. The stickleback fish is an example of a different advantage. Rather than color changing, the fish had become isolated from the ocean variation and evolved in such a way that they had fewer plates along their backside. This was advantageous to their mobility and flexibility in the smaller freshwaters versus the oceans they originally were from. 


Mutation is the key to variation of any species. In order to understand mutations however, one must realize that not all mutations are bad and destructive – some are actually very beneficial as has happened many times in the evolutionary processes. Also, in comparison to the lottery example in the beginning, the odds of having a beneficial mutation are much higher than winning the lottery. The second thing to dismiss is that something that is based off of a random process such as mutations cannot produce something complex as the living things we see in this world. Mutation is blind and creates variation while selection is biased and sorts out the advantageous and disadvantageous traits. Not to mention selection is based off of a long time whereas mutations are sudden and take place within an already functioning creature. 


Mutations can happen in many ways. During DNA replication for instance, mistakes can happen with the pairing of nucleotides and their sequencing, and if not fixed in a timely manner or even at all, mutations arise. Substituting an incorrect letter for the A, T, C, and G nucleotides is the most common error but also deletions and block insertions can happen too. Duplications or rearranging DNA letters being rearranged can also cause mutations too. On average there are 175 mutations in 7 billion DNA letters for every human. Generally these don’t have any major effect on us because the mutations are on areas of DNA that don’t encode important information, they are in or near a gene that does not affect its functionality, they are compensated by separate copies of a gene, or it only affects it on a small scale of variation.

There is some math involved in order to find out more about mutations too. Math can answer how long it would take for a mutation to arise in a population and how quickly the mutation will spread. The formula for the first question is the number of sites per gene x the number genes per the particular subject x the number of mutations per number of sites = number of mutants in the population of the subject. The formula for the average time required for the spreading of the mutation is t = (2/s) natural log (2Ne) generations. As the selection coefficient increases, the time for favorable mutations spread decreases. Mutations of small benefits will spread in short geological time. There are however chances that mutations will be lost before they spread.  They can be lost due to a function of chance and selection. Other factors are migratory effects. Animals move around and may contribute to an advantage or disadvantage with each case.


Time is skewed by our own perspectives that it makes it hard for us to grasp the evolutionary clock. The passing of a million years is plenty time for mutations and variations to take place. It is harder for us to notice these evolutionary changes on a day to day basis, but when looking over a long span of time, it becomes much clearer to us. Also since selection only acts in the present, we should then deduct that fitness really is relative and also temporary.
 Take Away Idea:

The take away idea I have from this reading is the fact of how evolution can take place on the larger scale and the smaller scale – essentially advocating Darwin’s original hypotheses. After reading about the rats and how the black hooded fur and transgressed to full black fur or other fur variations showed me that selection can really affect variation on a small scale. I sort of thought evolution was on the bigger scale with the creation of new variations of species such as the pigeons that Darwin had studied and that was it. I didn’t really consider the smaller aspects evolution encompasses. 
Most challenging concepts:

The most challenging concept from this reading is definitely the math aspects of calculating mutations. I read through a few times for comprehension and still feel that I did not quite understand the process. It is sometimes hard for m to read text and understand a mathematical concept, so perhaps having a teacher show me an example and work through a math problem with me involving mutations would help me a bit more. Working with big numbers or a lot of numbers needing to be plugged in can sometimes be difficult for me, plus grasping the lengthy numbered answers too can be hard also. Trying to understand what the significance of the number is and what I’m solving for is a bit challenging too. 

Seminar Question:

Why do we tend to look at mutations as a negative thing? Why does it generally have a negative connotation? Is this misconception reflected in society? How so?

Competency:


Aesthetic Awareness is a competency that I find relates to the selective breeding concept of the reading. When Castle did his experiment with the rat coats, he was able to choose which rats should breed to produce offspring with certain variations of coats. One could use this form of selection in order to produce more attractive animals if the wanted – like how people sometimes do with dogs for entering in contests and other events for beneficial things. There is also Aesthetic Awareness in natural selection too. Those who end up with mutations that make a particular animal more attractive such as a bird with brighter feathers or a better song to sing will make him more likely to find a mate and reproduce whereas some bird that does not have those qualities is not as likely. Being aware of these qualities will help one realize what makes a specific species more fit and advantageous in the evolutionary sense.

Group interaction is another competency pertaining to this reading. Not only is there group interaction among humans, but also among animals in a sense. For humans, many scientists as explained throughout this chapter collaborated and shared their intellect with one another to try to obtain conclusions or information about evolution. Bateson looked to Mendel for help as Castle did too. Huxley and Darwin although they did not completely agree with one another worked to try to understand evolution too. As for animals though, group interaction is required to live together and breed. Natural selection occurs and is reflected in the offspring – and group interaction is required to create the offspring. Certain groups produce certain types of offspring based off of their genes and variations, too. I feel I have increased my use of this competency in the human sense with my study group. We tried collaborating our efforts to find answers and work together to reach conclusions such as at the pond when we were trying to identify different types of fish, or figure out the answers to the questions pertaining to soil, etc. 
Connection:


The main connection I can think of for this reading is to my experience at the naturalist center. Just as Darwin studied his pigeons for variations, and as Castle studied how his rats’ characteristics changed from selective breeding, I noticed differences and variations from observing the specimens at the Naturalist center. Some of the finches I saw were male and did not have the same feather patterns as most males; some of the shells I saw had different colors, different shapes, different textures, etc. 

Vocabulary:

1. Interplay – a reciprocal relationship; exerting influence on one another
2. Cumulatively – increasing or growing by successive additions
3. Compounding – to add to; to increase; to produce by combining two or more things
Key Concepts:

1. Chance


Chance plays a major role in evolution. Chance determines how and when mutations occur as well as what variations occur. Chance occurs on both a large and small scale of evolution. Chance is a factor of the pressures put on a species for them to adapt as well as how the species ends up adapting, too.

2. Selection


There are two kinds: selection in terms of selective breeding where it is controlled as done in Castle’s rat breeding, and also natural selection in which nature chooses which traits get to be passed down to the next generation because of competition, limited resources, and survival of the most fit individuals to survive in their environment. 

3. Time


Time is still fuzzy in the evolutionary sense. There is evidence for evolution taking years to undergo its processes on a larger scale, but also evidence that it may not be as long as we have thought in a smaller sense. It takes time for a species to adapt and time for the particular traits to spread amongst a population, too.
