Evidence for Natural Selection -  Galapagos Finches
[bookmark: _GoBack]First try reading your textbook pages 406-407. It gives good pictures, data table and graph, plus info on how current evolution studies of the finches are being conducted.
On returning to England, Darwin identified 13 species of finches that he had collected on the Galápagos Islands.  This was puzzling since he knew of only one species of this bird on the mainland of South America, nearly 600 miles to the east, where they had all presumably originated.  He observed that the Galápagos species differed from each other in beak size and shape.  He also noted that the beak varieties were associated with diets based on different foods.  He concluded that when the original South American finches reached the islands, they dispersed to different environments where they had to adapt to different conditions.  Over many generations, they changed anatomically in ways that allowed them to get enough food and survive to reproduce.
	[image: drawings showing heads of four of the Darwin finch species highlighting the differences in their beaks]

	Finches from the Galápagos Islands


(http://anthro.palomar.edu/evolve/evolve_2.htm)
[image: http://www.pbs.org/wgbh/evolution/library/01/6/images/l_016_02_l.gif]
(http://www.pbs.org/wgbh/evolution/library/01/6/image_pop/l_016_02.html)
The ancestral finch was a ground-dwelling, seed-eating finch. After the burst of speciation in the Galapagos, a total of 14 species would exist: three species of ground-dwelling seed-eaters; three others living on cactuses and eating seeds; one living in trees and eating seeds; and 7 species of tree-dwelling insect-eaters.
Scientists long after Darwin spent years trying to understand the process that had created so many types of finches that differed mainly in the size and shape of their beaks. 
Most recently, Peter and Rosemary Grant have spent many years in the Galapagos, seeing changing climatic conditions from year to year dramatically altering the food supply. As a result, certain of the finches have lived or died depending on which species' beak structure was best adapted for the most abundant food -- just as Darwin would have predicted

Molecular basis of beak evolution
Developmental research in 2004 found that bone morphogenetic protein 4 (BMP4), and its differential expression during development, resulted in variation of beak size and shape among finches. BMP4 acts in the developing embryo to lay down skeletal features, including the beak.[24] The same group showed that the different beak shapes of Darwin's finches develop are also influenced by slightly different timing and spatial expression of a gene called calmodulin (CaM).[25] Calmodulin acts in a similar way to BMP4, affecting some of the features of beak growth. The authors suggest that changes in the temporal and spatial expression of these two factors are possible developmental controls of beak morphology
[image: http://evolution.berkeley.edu/evolibrary/images/news/finchtree.gif]
How do they evolve? Rapidly! For more than 30 years, Biologists Peter and Rosemary Grant, along with their colleagues and students, have been carefully documenting the ups and downs of the finches on the Galapagos island of Daphne Major. Even in this relatively short amount of time, they have directly observed the evolution of body size, beak size, and beak shape in response to changing ecological conditions, such as droughts and El Nino events (which both change the proportions of different sorts of seeds available for food) and the invasion of another finch species that competes with locals for food.
[image: graphs showing change in beak shape over time](http://evolution.berkeley.edu/evolibrary/news/090201_darwinday)
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These graphs of baak shape over tima for two species of Galapagos finch
show that a lot can change over a relatively short period.
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