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EXERCISE

Adaptation Evidence

5.1

1 his travels on the HMS Beagle to the Galapagos

Islands, Darwin identified 13 different specics of
finches (Fig, 15.2). Each species had its own distinctive
beak and ccological niche on the Galapagos Islands.
Molecular studies (comparing mitochondrial DNA)
suggest these finches probably evolved from an
ancestral seed-eating, warbler-type, “dull-colored
grassquit” that lived on the mainland several million
years ago. Adaptive radiation refers to the process by
which a species or group of related specics evolves
rapidly into many different species that occupy
new habitats or geographic zones. Darwin's finches
diverged in response to the availability of food in the
different habitats.

Within a taxon of organisms, some species are
generalist. These organisms do not have specific
adaptions for a particular trait. Other species are
specialist and have specific adaptions of a particular
trait. Although contrary to original thought in the
game of survival, generalist species may have a survival
advantage when conditions change and specialist species
are unfit for the new

vironment.
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A particularly interesting example of contemporary
evolution involves the 13 species of finches studied by
Darwin on the Galapagos Islands, now known as Darwin's
finches. A research group led by Peter and Rosemary Grant
of Princeton University has shown that a single year of
drought on the islands can drive evolutionary changes in
the finches. Drought diminishes supplies of easily cracked
nuts but permits the survival of plants that produce larger,
tougher nuts. Drought thus favors birds with strong, wide
beaks that can break these tougher seeds, producing
populations of birds with these traits. The Grants (1991)
estimated that if droughts occur about once every 10 years
on the islands, a new species of finch might arise in only
about 200 years.

Sources: Peter R. Grant, “Natural Selection and Darwin's Finches”
Scientific American (1991): 82-87; Jonathan Weiner, The Beak of the
Finch (New York: Allred A Knopf, 1994)
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fioure 18.2 Cladogram of Darwin's finches showing the beak adaptations of the idual species.
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Procedure 1
Natural Selection for Bird Beak Shapes

As Darwin pointed out, the shape of a bird beak is very important to survival. This
activity is designed to illustrate Darwin’s brilliant deduction about the shape of bird

Materials
Q Scissors

beaks and natural selection.* Our activity begins on a hypothetical island known as 3 Binder clip (2V4 inch)
Darwin Island. Inhabiting the island are four species of sparrows, cach with a different QiSpoon
Q Small tweezers

beak modified to exploit a different food source. Common objects are assigned for the
beaks of the four species of birds, such as scissors for Huxley's sparrow, binder clip for
Henslow's sparrow, spoon for Emma’s sparrow, and tweezers for Hooker's sparrow. On
the island food sources include paper clip fruit, unpopped popcorn fruit, rubber band
fruit, lima bean fruit, and marble fruit. A paper cup will serve as the bird's stomach,
Complete the activity, and answer the questions regarding the activity.

Q Paper dlips.

1 Unpopped popcom
O Rubber bands

Q Lima beans

Q Marbles
Q Paper cup

Write a hypothesis regarding beak shape and the ability to gather food.

Identify the independent and dependent variable in this activity,

1 Eighe students will be chosen from the class: two will be Huxley’s sparrows, two will be Henslow's sparcows, two
will be Emma’s sparrows, and two will be Hooker's sparrows. Each set of sparrows will procure the proper beak
object. Each bird will also procure a paper cup to serve as the stomach. Students not serving as birds will distribute
unpopped popeorn across several desktops.

2 After the birds are ready, and the food is
distributed on the desktops, the instruc-
tor will give the command to feed. Each
bird will have 20 seconds to pick up as
much food as possible, and place the Type of beak:
food in the upright paper cup. Make
sure to hold the cup upright in one hand
and the beak in the other. Only pick up
the food with the beak! The instructor
will give the command to stop feeding, e 18.2 Group Data

3 After the command to stop, the birds will
return to their station and sort and count the
food. Record your results in Table 15.1.

o 15,1 Individual Data

Unpopped Lima
Popeorn Beans.

Marbles

Paper lips

Unpopped | Rubber

| “popcom

BeakType | Paper Clips Marbles

|

Hurleys

4 Repeat the feeding activity with the other spartow |

food items, and fillin Table 15.2 accordingly. | Henslows [

spariow |

Emma’s [

This activity is adapted from Al Janulaw and Judy Scotch- | SPAfTOW | ‘
‘moor's Clipbirds, hitpiwww.ucmp berkeley.edufeducation/ | Hookers

lessons/clipbirds and hetpy/bestpractices.dep.org/course._

pdfs/5203_D3%20BirdBeakLab.pdf. Jomrow

Exploring Biology in the Laboratory
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5 Discuss your findings regarding fecding in the sparrows. Which sparrows beak was best adapred to each particular
type of food? Which sparrow’s beak was least adapted to each particular type of food?

6 Clean the laboratory, and return the supplies to the designated area.

_/Check Your Understanding

1.1 In nature, why i being a generalst sometimes an advantage over being a specilst?

1.2 If an event occurs that destroys all of the food sources except for marbles, what will happen? As a result what kind of beaks
will the bird population have in several years?

To learn more about the geological time scale, go to
http://createmortonpub.com/images/
ebl2ebeyondihelab/geologicaltimescale.pd
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