
Time Required
80 minutes 

Helpful Tips
■ Use BLM 4.3.3: Thought Lab 4.5: Leopard Frogs: One

Species or Seven? Modify as necessary.
■ Links to slides of the various species of leopard frogs and

sound clips can be found at www.albertabiology.ca,
Online Learing Centre, Instructor Edition, Teacher Web
Links.

■ Show images of the various species of leopard frogs and ask
students if they think they are related. Play the sound clips
a few times and continue the discussion. Have students
conduct their own research in the library or computer lab.

Answers to Analysis Questions 
1. Male frogs use distinctive calls to attract mates of the

same species. Females will respond only to the mating
calls of males of their own species. 

2. Summary of differences/similarities between the species 

Background: 

Northern Leopard Frog (Rana pipiens)
■ 50 – 100 mm long, dark spots surrounded with lightly

coloured rings (halos); whitish belly; green (or
sometimes brown) background.

Southern Leopard Frog (Rana sphenocephala)
■ 75 – 125 mm long; distinguished from the northern

leopard frog by light spot in centre of tympanum
(external “frog eardrum”), longer pointed head and only
a few dark spots on the side of its body; breeding occurs
all year:

Florida (Rana sphenocephala sphenocephala)
■ Populations of southern leopard frog in Florida have

been given their own subspecies classification; these
species cannot be easily distinguished from other species
of southern leopard frog. 

Rio Grande (Rana berlandieri)
■ Medium-sized frog reaching lengths in excess of 100

mm; looks similar to the plains and southern leopard
frogs, except duller in colour of background and spots;
medial inset dorsolateral folds. 

Plains (Rana blairi)
■ Length varies from 51 to 95 mm; stockier than the

northern leopard frog, has a shorter head, and a light
line running along the upper jaw; broken dorsolateral
folds; brownish in colour; small light spot on each
tympanum; breeding occurs all year long.

Ramsey Canyon (Rana subaquavocalis)
■ Up to 150 mm in length, found only in Arizona; green

and olive brown in colour; rough skin; broken dorsal
lateral folds; morphologically indistinguishable from the
Chiricahua leopard frog.

Lowland (Rana yavapaiensis)
■ 46 – 86 mm in length; colour ranges from tan, brown,

light green to bright green; large dorsal spots with no
light halos; no spots on head in front of eyes;
dorsolateral folds are broken; faint light stripe on upper
lip; breeds January–April; 

Assessment Options
■ Assess answers to Analysis questions .
■ Use Assessment Checklist 7: Independent Research (see

Appendix A).

Answer to Question for Comprehension
Student Textbook page 140

Q17. The rise and fall of a lake over many thousands of years
will create many isolated pockets of water. These will
have different environments, within which individuals
will have to successfully adapt. Because of the differences
in selection, new species can arise because of the
geographical isolations. Different selective pressures will
eventually create different species.

Section 4.3: Review Answers
Student Textbook page 142

1. For speciation to occur, two populations must be
prevented from interbreeding. This means that the
populations must become isolated from one another
through geographical or biological barriers. If the
populations remain isolated long enough, speciation will
eventually occur because of changes accumulated in the
population due to natural selection. When this happens,
individuals in one population are no longer able to
reproduce successfully with the other population.
Geographical barriers, such as mountain ranges and rivers,
prevent interbreeding and result in speciation because
they keep populations physically separated. 

2. Student drawings should show two pathways. One should
illustrate that speciation is the result of accumulated
changes over a long period. A new species develops, while
the old species is gradually replaced (eg., Mammoth: the
ancestral mammoth → steppe mammoth → woolly
mammoth. 

The second pathway should show biological diversity
increasing because one or more species arise from the
same parent species. For example, the Hyracotherium that
lived about 50 million years ago is thought to be the
ancestor for horses, tapirs, and rhinoceroses.

3. A geographical barrier prevents populations from
interbreeding. This is quite different from habitat
isolation, in which two species can occupy the same
geographic range but will occupy different habitats and
niches within it. 
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4. The species that are found within an area such as Hawaii
are a result of the available ecological niches, selective
pressures, and adaptations that this unique environment
has created, as well as the island’s isolation.

5. Criteria include physiological and anatomical analysis
differences, a molecular biology analysis to look at the
amino acid sequence, and an examination of the gametes
and genetics of the birds. If it was proven that these birds
could still interbreed and produce viable offspring, then
these birds are still of the same species, though with
differences.

6. The following chart summarizes the models of gradualism
and punctuated equilibrium

7. The volcanic (Red) island will support a smaller number
of species and will have fewer endemic species, since it is
populated with organisms that were able to colonize by
dispersal, and it is a very young island. In contrast, Blue
Island will have more species and more endemic species,
since it already had organisms on it when it separated
from the mainland and there has been 80 million years
for natural selection to occur. 

8. The four species in Puerto Rico have each developed traits
(adapted) to suit their particular niche—be it grass, tree
bases, tree branches, or the canopy. The DNA indicates
that these species are closely related, which means they
have diversified from a common ancestral species that
arrived on the island. 

Chapter 4: Review Answers
Student Textbook pages 144–145

Answers to Understanding Concepts Questions
1. The theory of evolution by natural selection is based on

the observation that individuals with physical,
behavioural, or other traits that helped them survive in
their local environment were more likely to have offspring
and pass those traits on to the next generation. The
environmental conditions that favour those traits over
others are said to exert “selective pressure” on the
population by those favouring individuals with certain
traits, which become predominant over time if the
environmental conditions continue. 

2. The more visible a field mouse is within its environment,
the more likely it is to be preyed upon. The field mice
that have been selected for phenotypes that allow them to
camouflage successfully will increase in frequency because
of their adaptive success.

3. If a mutation becomes heritable (passed through the
gametes of sexually reproducing organisms), it could lead
to a positive mutation. The new, mutated DNA sequences
could code for the protein synthesis needed for a better
adapted trait that gives the new individual better
competing success. 

4. Individuals within a population will exhibit many
variations of their physical characteristics. These variations
are heritable and are passed from generation to
generation. The variations that are the most successful in
a particular environment will help the population become
better adapted. These variations will make each
subsequent population more successfully adapted over
time, though this process is slow. This process of
variations becoming successful adaptations over time is
known as natural selection. 

5. Darwin noted that the flora and fauna that he was
accustomed to in England and the rest of Europe was very
different from the regions the Beagle visited. For example,
the rodents of South America were very similar to each
other on that continent but very different from the
rodents of Europe. The finches and tortoises that he
observed on the Galapagos Islands looked very similar at
first, but as he made more careful observations, he was
able to see, for example, that each type of finch fed upon
different food. He began to surmise that these may be
different species of finches that had arisen from a
common ancestral form.

6. Darwin used this terminology because of the influence of
geologists and paleontologists Hutton, Lyell, Smith, and
Malthus. He adopted some of their ideas and streams of
research and the terminology of the times.

7. Lamarck would have used the proposal of acquired
characteristics. If the Ord’s kangaroo rat needed to jump
to 2m in the air to hop away from predators, successful

Gradualism Punctuated Equilibrium

■ changes occur gradually
and in a linear fashion

■ there are periods of rapid
change (i.e., rapid
speciation after mass
extinctions)

■ big changes (such as the
evolution of a new species)
occur as a result of many
small changes

■ long periods of equilibrium
“punctuated” or interrupted
by periods of speciation

■ not supported by the fossil
record but should be noted
that not all species leave a
fossil record

■ most species undergo most
of their morphological
changes when they first
diverge from the parent
species

■ after undergoing
morphological changes, the
species changes relatively
little even as they evolve
into a new species
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