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Prologue

In 1859 Charles Darwin published On the origin of species by means of natural selection of the
preservation of favoured races in the struggle for life. Today this book is largely understood by
most Americans to be about evolution. But note that the word “evolution” does not appear
anywhere in the title. It didn’t introduce that idea—the concept of evolution had been around
for hundreds of years before Darwin. Instead, the title tells us what Darwin was introducing—
the concept of natural selection, which is a mechanism that can cause evolution. The same
idea was discovered at the same time by another English naturalist, Alfred Russel Wallace (see
Figure above) working in the Pacific Islands. Although Wallace hit on the exact idea of natural
selection, his work was nowhere near as comprehensive as Darwin’s, so he is less well-known.
To someone with a modern understanding of Nature and genetics, natural selection is almost
obvious—it is one of the more elegant theories in all of science. But it has nuances that must be
understood by any modern life scientist. Here we begin our professional study of this concept.
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Vocabulary

Natural selection Darwinian fitness Heritability (quantitative)
Artificial selection Adaptation

1 What is natural selection?

2 Readings

� Required: §§3.1 and 3.2 of the textbook (Herron and Freeman, 2014).

� Optional: §3.5 of the textbook.

2.1 Concept Questions

1. Consider currant tomatoes and red giant tomatoes (see Fig. 3.1 of the textbook). These
varieties differ in a number of genes, including fw2.2 and fas. Explain the interaction
between mutations in those 2 genes and the decisions of human farmers who bred tomatoes
in the past that led to the differences between these 2 varieties.

2.2 Synthesis Questions

Figure 1: Timber wolves illustrating the typical grey coat.

2. Consider a population of captive wolves originally from a variety of populations in North
America and held in a large enclosure on a farm. They are all grey, with some variation
in coloration (Fig. 1) Suppose a breeder wishes to produce, from this captive population,
wolves with a jet-black coat and ice-blue eyes. Using the principles of artificial selection
as described in your textbook, explain precisely how the breeder should proceed in order
to achieve this goal.

3. Timber wolves on Isle Royale (Fig. 1) feed almost exclusively on moose. In contrast,
Mexican wolves in New Mexico prey mainly on deer. Moose on average weigh around
1000 lbs, whereas deer weigh around 150 lbs. Apply Darwin’s 4 postulates of natural
selection to suggest a hypothesis explaining why timber wolves weigh on average about
85 lbs, while Mexican wolves are typically only 70 lbs. Explicitly address how all 4
postulates apply in your explanation.
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3 Have we ever seen natural selection occur in Nature?

3.1 Readings

� Required: §3.4 of the textbook (Herron and Freeman, 2014).

� Optional: Computing consequences 3.1 box, pages 84 and 85 of the textbook.

3.2 Concept Questions

1. How did Peter and Rosemary Grant and colleagues demonstrate that beak depth of
medium ground finches (Geospiza fortis) vary on Isla Daphne Major in the Galápagos?

2. How did Peter Boag show that much of this variation in beak depth was inherited? What
gene might be involved, and what evidence leads to this hypothesis?

3. What happened to the population of medium ground finches on Isla Daphne Major in
1977 and why? How does this event fit with Darwin’s 4 postulates?

4. Explain what is shown in Fig. 3.14 of the textbook (page 88). How do these data relate
to Darwin’s 4 postulates?

5. Which figure in the textbook demonstrates that the beak depth of medium ground finches
on Isla Daphne Major evolved? Explain what is shown in that figure and how it demon-
strates evolution by natural selection.

3.3 Synthesis Questions

6. Answer Question 3 on page 105 of the textbook.

7. Answer Question 4 on page 105 of the textbook.

3.4 Extra-credit Question

8. What confounding factors could skew the data in Figure 3.11 on page 84 of the textbook?
How did researchers on Isla Daphne Major test for the effect of each of those factors?

Image Credits

Page 1: Figure 3 of (Kutschera, 2017).
Page 2: The Wolves and Moose of Isle Royale webpage.
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