Understanding how the process of natural selection occurs
Abstract- The Geospiza genus has helped scientists with understanding how the process of natural selection occurs. In G. fuliginosa, where an populations habitat is will affect what traits will be passed down in gerenations. The weather of an environment can also effect what traits a species will inherit, as shown with G. scandens and G. fortis.

Disscussion- The Geospiza genus helps to fully express the changes a species undergoes through natural selection in order to survive. One major influence on how a species will change through generations is the environment. The environment that a species resides in determines which attributes will be considered most beneficial at a certain time. This adaptation will change over time as the species attempts to survive. The presence or lack of food in a habitat will drastically alter how a particular trait will be passed on as does where the food can be found.

One of the most discussed and researched aspect of the Geospiza's physical features are related to the beak size. The beak size helps determine what foods a species can consume. Smaller beaks have less bite force and therefor consume smaller and softer nuts and seeds. In comparison, large beaks are able to consume larger nuts and seeds due to the beak strength (Hendry). These differences in beak structure are effected by the environment that the species inhabits. Both the surroundings that the birds are present in along with the food selection force the population of a species to adapt. Changes in the food supply influence the In the species G. fuliginosa, two populations lived in different environments on Santa Cruz Island. One group lived in a highland forest whereas the other lived in a lowland arid zone. In both populations, the primary food consumed were seeds. Other foods in both diets were fruit, insects, flowers, and foliage. The two populations had extremely different ways of foraging for food and as a result have different body styles to suit their habitats. The lowland population was more likely to eat flowers and seeds and foraged mostly on the ground. They consumed the foods by picking them up with their beaks, by chipping at foods or objects, and by scratching the ground with their claws to find food. The highland population tended to consume seeds and insects more and almost always foraged for food that was up to one meter above the ground. They consumed their food by biting fruit, eating prey off of foliage, and by a technique called sliding, “whereby birds slid the vegetation strip through their beaks”(Kleindorfer, 2006) in order to collect the seeds attached to the grass. In order to deal with their different diets, the two populations developed different physical traits. G. fuliginosa in the lowlands had a significantly longer claw length in 2000 and in 2004. This coincides with their foraging habits of scratching the ground for food. The highland population had a longer beak size at the start of the study in 2000. By 2004 however, the beak lengths of the two species had grown closer. This is due to the increase in seed consumption by the highland population in 2002 (Kleindorfer, 2006). The environments of the G. fuliginosa populations forced the changes to occur in the birds morphology. The food and surroundings that were apart of each of the two G. fuliginosa habitats allowed for natural selection to change the mean beak and foot size among the populations. These changes show that the beaks of the highland population are closer resembling the lowland beaks in size. This change can be prompted by an effectiveness of smaller beaks being able to consume seeds better. The decrease in the number of insects consumed and an increase in the consumption of number of plants bearing seeds promotes this idea (Kleindorfer, 2006).

The role the weather plays in the environment significantly affects how a species will undergo natural selection. The species G. scandens and G. fortis mated and created nests most regularly after initial start of the rainy season on Isla Daphne Major through the years 1976 and 1978. It was found that G. scandens required at least 16 mm of rain to fall before they begin breed. In comparison, G. fortis requires at least twice as much rainfall to occur before they lay eggs. In 1976, 35 mm of rain fell at once in January, causing both species to build nests and brood young. The rainfall in addition to the large amount of rain the previous year allowed for a wide variety of plants, flowers and insects to be in abundance. This allows for a diverse diet for both G. fortis and G. scandens during mating. Once the heavy rains stop, the diets of the birds change. During the dry season, G. scandens specializes in consuming Opuntina flowers, whereas G. fortis eats a variety of seeds. By specializing, G. scandens is able to have a consistent food supply during years of drought because Opuntina are flowering perennials that can store water, allowing it to flower after the rainy season. In 1976, both Giaspiza species fledged about two thirds of their young. G. fortis created more nests (186 to G. scandens 48) and therefore reared more children. This created a population boom for both species and was fueled for a short time due to both of the wet seasons during 1975 and 1976. At the end of 1976, G. fortis males were more twice as prevalent as females and G. scandens males were two and a half more prevalent than females. The overall population for both species drops for in 1977 due to a drought. In this time, enough rain fell only for G. scandens to nest. During nesting, only one-third of the eggs hatched survived to fledglings. At the end of 1977, the ratio of G. scandens males to females increased from 2.5:1 to 6:1. This could be accounted for in the amount of resources needed to birth and raise the fledglings. In addition to the loss of females, between 1976 and 1978, the entire G. fortis population decreased by 85% and G. scandens dropped by 65%. In 1978, 55mm of rain fell prompting the remains both species to nest. As in 1976, two-thirds of all eggs survived to become fledglings in both species (Boag, 1984). As a result of the mass loss in the G. fortis population, the following generations received the phenotypes that had best survived the drought. Both the mean body and beak size sharply increased from 1978 to 1979, resulting in bigger birds with bigger beaks(Grant 2002). It can be inferred then that during the drought, G. fortis ate larger seeds to survive as G. scandens had specialized to eating Opuntina flowers. The bigger the bird, the more likely they were to win in a struggle over food. In this case, the weather in the environment had total control over what course natural selection would take. Had there been more rain, as in the late 1980's, the size of G. fortis would have remained small. However, the drought in 1977 prevented the small genotype to persist.

In order for a species to pass on their traits through natural selection, they must be able to withstand the pressures exerted by the environment. This can be easily shown in the characteristics expressed in many Geospiza species. The size of beaks along with body size have changed with time.
