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1 Introduction

For decades, Peter Grant, Rosmary Grant and their colleagues have studied evolution of mor-
phological traits in “Darwin’s finches” in the Galápagos archipelago, primarily on the island of
Daphne Major. Their study has become a classic, representing some of the finest field work ever
done. Part of their study, focusing on evolution of beak morphology in medium ground finches, is
well-documented in the textbook (Herron and Freeman, 2014), so I won’t introduce details here.
However, we will analyze some of the data collected by one member of the team, Peter Boag. Boag
(1983) measured beak depth (see text) of medium ground finches breeding on Daphne Major. He
also had data showing who bred with whom and which offspring were hatched from which nesting
pair. That allowed him to match parent beak depth with that of their offspring. He represented
these matched data points as “midparent” and “midoffspring” values, or average of the parents’
beak depths and the mean of their offsprings’, respectively.

2 Finch analysis

Working in teams of 2 or 3, perform the following exercises and calculations. Record your responses
on a separate sheet of paper.

1. Is beak depth of ground finches a qualitative or a quantitative trait? Explain your answer.

2. Part of Boag’s data set (with some rounding error) is presented in Table 1. Plot these data
as a scatterplot with midparent value on the x-axis and midoffspring on the y-axis. You
may do it by hand or by computer using your favorite software. By hand requires a lot more
work now and later in this exercise.

3. Assessing Darwin’s postulates

(a) Variability: Is beak depth variable? Measure that variation among the parents. Show
your work or explain how you made the calculation on the computer.

(b) Heritability: Calculate the narrow-sense heritability, h2, for these data. Explain what
that value means.
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Table 1: Beak depth of medium ground finches on Daphne Major in 1976. Data from ?
.

Midparent beak depth Midoffpsring beak depth

8.1 8.0
8.3 7.8
8.4 8.2
8.8 8.7
8.9 8.4
8.95 8.5
9.0 9.0
9.1 8.9
9.2 7.8
9.15 9.5
9.2 9.15
9.3 9.7
9.35 9.0
9.5 9.75
9.6 9.1
9.9 8.6
9.9 9.5
10.0 9.5
10.3 10.1
10.5 9.8
10.8 10.9
10.9 8.7
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(c) Natural selection: Calculate the selection differential for beak depth using Figure 3.14
on page 88 of the textbook.

(d) Evolution by natural selection: Using the selection differential you just calculated, cal-
culate the expected evolutionary response, R, after 2 years of constant selection.

(e) Test of theory: Compare your expected response, R, to the actual change in beak depth
observed on Isla Daphne Major between 1976 and 1978 (Fig. 3.15 on page 89 of the
textbook). Is your calculation of R consistent with these data? Explain.
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