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LLOG 2 – The Everyday Math of Evolution

Synopsis


The idea of evolution and natural selection are two of the most controversial issues that society has been feuding over for generations. For scientists, in order to stay strong in this everlasting debate much evidence is needed. It is hard at times to find solid evidence to please the angry crowds of critics, but it can be done with the use of mathematics. By using simple math, one can come to understand that there are small differences among individuals that compile together to form the large differences we see among species. This is the idea of natural selection. It is a random process by which a species will have a genetic mutation that will allow them to adapt and survive in the changing, strenuous environment. Charles Darwin, author of On the Origin of Species, attempted to explain natural selection by describing the evolution of pigeons. Upon careful examination of the species, Darwin found that there are several different varieties of pigeons that obviously look different. He deduced that this fact could account for the idea that slight variations can lead to the large differences among species that we’ve noticed in nature. People that don’t believe in natural selection because people simply refuse to look at the small changes that have accumulated through out generations. William Bateson, a Cambridge University naturalist, attempted to prove Darwin wrong. He wrote a book that went into detail about the large, discontinuous variations found in species. He hypothesized that natural selection was chosen based on large differences among individuals. Bateson supported his ideas with the experiment conducted by Gregor Mendel. The experiment was to determine how the differences within a species can be measured. Mendel used pea plants and described the differences of shape or color to be defined in single units of genes. Bateson used Mendel’s findings to support his idea that large differences in shape or color is what causes evolution. This new idea only widened the gap between the critics and the advocates of the idea of natural selection. However, William Castle, a Harvard University affiliate, later proved Bateson’s ideas incorrect. Castle conducted an experiment of hooded rats to see the results of different methods of breeding. He found that the genes were modifying the fur patterns, simply causing a gradual variation in the patterns. He changed his original view that agreed with Bateson and concluded that evolution must be based on selection that occurs from small degrees of variation. 


When questions arise about how frequently a trait in a population will be seen, math is used to find the answer. To find the rate of selection, one must understand that the quantity being discussed will grow exponentially if the increase is proportional to the quantity itself. However, when discussing exponential growth in biology it is hard to track since death is a factor as well as the availability of resources for organisms. The limited resources result in competition between all species. It is a case of survival for the fittest and who is capable of adapting to the changing environment in order to survive. Competition is a necessary evil because although it prevents the growth of some populations it is the core of natural selection. It is difficult for scientists to track natural selection, despite having the advanced mathematics to aid them. If there are changes in a species that took place at a time before scientists began recording the specie’s information then it makes an accurate tracing of genetic changes impossible. Another factor is the number of measurements required. If the data is too large to be recorded then this is another hindrance to the tracking of evolution. Another problem is that it’s hard to track slight changes in a species. So most of the data collected is of situations involving quick mutations. The case of the melanism in peppered moths is a good example of studies that track natural selection. Over the past fifty years the frequency of dark, melanic moths increased at a dramatically rapid rate, proving a genetic mutation that protected moths by allowing them to be camouflaged on dark trees. Despite the difficulties that come with trying to trace selection in species, it is completely necessary as it is even more difficult to attempt to fully understand a species history by looking in the wild. Another example of researchers tracking variation is in a seven yearlong study of pigeons around Davis, California. They have found six different color schemes and have found that certain pigeons have obtained a white patch of feathers near its tail that distracts predators that are about to attack. To test this theory, researchers cut the white feathers of those pigeons and glued them onto the pigeons with no white patch. Their experiment worked splendidly as they found that the rates at which the pigeons were successfully attacked by predators were reversed. The pigeons served as a physical example of natural selection. Mutations such as these are random in nature. Humans also undergo their own mutations but these are usually not very significant or extremely harmful so we don’t notice them. The tools and methods used to experiment the theory of natural selection are evolving themselves and continue to improve to provide the public with hard evidence of evolution. 
Take Away Idea

One question that I’ve learned from this chapter is if natural selection is based on small variations or large ones. After reading the chapter and understanding the several experiments that were conducted testing natural selection, I’ve come to agree with the idea that natural selection is based on degrees of small variations. I came to this realization after studying Castle’s experiment involving various breeding patterns between hooded rats. He found that the genes became modified and therefore modified the fur patterns on the rats. Selective breeding resulted in different patterns of fur among the same species of rats. This clarified that natural selection occurs from small degrees of variation. 

Most Challenging Concepts 

The most challenging concept for me to understand was the actual mathematics involved in understanding evolution. The section of the chapter entitled “The Algebra of Evolution” was beyond my capacity to understand. Lacking strength in math already, I struggled to comprehend how to calculate the frequency of a genetic mutation. I understand for the most part what math is needed to trace genetic mutations overtime, but other than that I am pretty lost. By asking questions in class and continuing to study the topic, I will hopefully have a better grip of the concept. 

A Seminar Question

Do you think that it is possible that natural selection is based on large, discreet changes or that it is definitely based on small changes? What makes you think that way?

Competency

I’ve developed an aesthetic awareness of the depths of natural selection by understanding and observing the history of species development and genetic mutations. By reading about experiments that studied the gradual variations found in pigeons and hooded rats I’ve been able to put myself in a position beyond that of the objective. It has brought me closer to having a more rounded knowledge of evolution as I really put effort into comprehending the effects of random selection. 

This chapter honed my critical thinking skills and the author obviously used some well-developed skills when writing. The chapter goes in depth about evidence to support the claim that natural selection is a random occurrence that can be seen through small variations overtime. I’ve come to distinguish inferences from hard, solid evidence. For example, Sean B. Carroll mentions in this chapter that people who don’t believe in evolution are simply not looking at the experiments that show the small changes that have accumulated over generations. If people would think critically about these small changes and examined the evidence available it would lead to more people understanding that evolution occurs from these small variations. 

Connection

So much effort and so much detail is littered throughout this chapter that it was easy for me to have some conclusive thoughts on the idea of natural selection. This reminds me of unit 1 when we had a very fruitful class discussion on racism and differences among people that spurred from talking about Jena 6. In both situations I learned a lot and was able to come up with my own well developed perspective on the issue because of the plethora of information that was provided for me. In both situations I’ve learned not to attempt to make a conclusion until after I’ve studied all the information available on the topic. This has only helped make me a more open minded individual and one to pay attention to detail, which have helped in many other circumstances.

Vocabulary

1. “hooded” rats – rats with a dark fur pattern extended over the head and shoulders like a hood

2. Admonition (p. 46) – advice for or against doing something

3. Sticklebacks – a type of fish that lives in lakes throughout northern North America. They have adapted by reducing the amount and size of armor plates on their skeleton. 

Key Concepts

1. Natural selection occurs through small variations that are accumulated overtime.

2. Natural selection is a random process that adds to the competition aspect of evolution.

3. Humans have had 175 mutations but are fine because the mutations are not significant or harmful. The result of these mutations are differences in size, shape, color, etc. 

