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Meet the Scientists!

What does the 
term “needle 
in a haystack” 
mean? What did 
Dr. Olson mean 
when she said 
that she found 
the needle in the 
haystack?

How Climate Change May Affect Amphibian Breeding

Dr. Root, ecologist: 
My favorite science experience was in 1995 

when I was at a meeting. A person speaking before 
me put up a graph that looked just like one of mine —

with years on the x-axis and day-of-arrival on the y-axis. 
The plot showed the tree was blooming earlier in the 
spring. My graph was for birds arriving earlier in the 
spring on migration. The other person’s study was in 

Europe and mine was in the US. Could it be that global 
warming was causing different types of species in 

different parts of the globe to change in 
similar manners? The answer was yes.

Dr. Olson, 
research ecologist 

(ē köl ə jist): 
Finding my first breeding group of 

western toads in the Oregon Cascade 
Mountain Range is one of my all-time 
best moments. I had been hunting for 
toads for hours along a lake shoreline 

and was about ready to give up. Then, I 
realized I had been hearing a soft noise 
coming from out in the deeper water. 
I went closer and there were scores of 

breeding toads clustered in a very small 
area in some submerged shrubs. I later 

realized that I was incredibly 
lucky to have found the 

“needle in that haystack” 
that day!
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Thinking About 
Science

Often scientists need 
to look at something over 
a period of time in order to 
understand what is really 
happening. The scientists in 
this study had information 
about frog breeding over many 
years. In some cases, they had 
information for 15 years in a 
row. 

When scientists are able to gather 
information over several years, it can give 
them a better idea of what is happening. For 
example, think about a year in school where 
you did not do your best work. Then you had 
several years where you did excellent work. 
You would want people to look at all your 
years of work rather than just the one year 
where your work was not as good. 

In the same way, scientists get a much 
clearer idea of what is happening when they 
have several years of information 
to review and study. In this study, 
the scientists were interested in 
climate change and amphibians. 
You will learn about both of these 
in the next section.  

Thinking About the 
Environment

Climate change influences 
many different things. 
Climate is the average 
condition of the 

weather (rainfall, temperatures, etc.) over 
large areas, over a long time, or both. When 
the climate changes, it affects animals and 
plants in different ways. Scientists believe 
that Earth’s climate is getting warmer. As 
the climate becomes warmer, scientists have 
found that the number of plants and animals 
changes. The places where these plants and 
animals live change too. The scientists in 
this study wanted to study the effect of a 
changing climate on one type of animal, the 
amphibians.  

Amphibians live part of their lives in 
the water and part of their lives on land. 
They are vertebrates or animals that have a 
backbone (figure 1). They are cold-blooded, 
which means their temperature depends on 
their environment. Some amphibians you 
might be familiar with are frogs and toads. 
What is another type of amphibian?      

Figure 1. Amphibians have a 
backbone and are cold-blooded.

Photo courtesy of Brome McCreary, US Geological Survey
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Introduction
Scientists have found that some plants 

and animals may be affected by a warmer 
climate. Butterflies, reptiles, birds, insects, 
and amphibians all seem to be affected by 
climate change. Climate change can change 
the breeding patterns of some animals. 
Breeding patterns refer to when and how 
animals reproduce, including how many 
young an animal has and how often.  

Scientists were particularly concerned 
about amphibians because some amphibian 
populations are declining. Amphibians 
may be more susceptible to climate change 
because they are cold-blooded animals. 
For a reminder of what cold-blooded 
means, reread the “Thinking About the 
Environment” section. 

If breeding patterns change, an entire 
population may change or become extinct. 
The question the scientists in this study 

wanted to answer was how certain amphibian 
populations and their breeding patterns may 
be responding to climate change.

Glossary
Amphibian (am fib ē ən): Animals that live 
part of their life in the water and part of their 
life on land. 

Breeding pattern (brē diŋ pat ərn): When 
and how animals reproduce, including how 
many young an animal has and how often.

Climate (klī mət): The average condition 
of the weather (rainfall, temperatures, etc.) 
over large areas, over a long time, or both.

Cold-blooded (kōld bləd ed): A 
characteristic of an animal whose body 
temperature depends on their environment.

Extinct (ek stiŋ(k)t): No longer living.

Vertebrate (vər tə brət): Animals that have 
a backbone.

Accented syllables are in bold.

Pronunciation Guide
ā as in ape

a as in car

ē as in me

i as in ice

ō as in go

oi as in for

Accented syllables are in bold.

ū as in use

u as in fur

ü as in tool

 as in sing

 as in about
 (both a and u)

What is the problem the 

scientists wanted to answer in 

this study? 

Why might cold-blooded 

animals be more quickly 

affected by climate change 

than warm-blooded animals? 
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Where Frog or toad 
studied

Scientific name 
of amphibian the 
scientist studied

Time period studied

Oregon Cascades frog
Western toad

Rana cascadae
Bufo boreas

1982–1999

Ontario Fowler’s toad Bufo fowleri 1980–1981, 1988–1998
Michigan Spring peeper Pseudacris crucifer 1967–1994 (not 1988)

Figure 3. Information about the frogs and toads that were studied.

Figure 4. Cascades frog. 

Method
The scientists chose three places in 

North America where they had information 
available about amphibians over several 
years. They had information about 
amphibians in Oregon, Ontario, and 
Michigan (figure 2). They chose to study 
frogs and toads in these areas (figures 3–7). 

The scientists were interested in the 
effect of climate change on amphibian 
breeding. Therefore, the scientists had to 
find out certain information. They had to 

Figure 2. In this map of North 
America, you can see the location 

of the three areas scientists studied 
frogs and toads.

Figure 5. Western toad. 

Photo courtesy of Brome McCreary, US Geological Survey
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Figure 6. Spring peeper. 

Figure 7. Fowler’s toad. 

Figure 8a. Egg masses.

discover the first day of breeding season 
for each frog or toad over a period of years. 
For the Cascades frog and western toad, the 
scientists used the presence of egg masses 
as the first day of breeding (figures 8a and 
8b). 

Some amphibians have a call that 
they make when they are ready to breed. 
For the spring peeper and Fowler’s toad, 
the scientists used the first date of calling 
as the beginning of breeding season. The 

Photo courtesy of Missouri Department of Conservation
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Figure 8b. Egg masses.
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scientists also had to figure out the 
daily air temperature for the 3 months 
before breeding season. With all of this 
information, the scientists could figure 
out if climate change might have an 
effect on amphibian breeding patterns.

Frog or toad Breeding earlier?
Western toad Yes at one site, no 

at four other sites
Cascades frog No

Spring peeper No

Fowler’s toad No

Figure 9. Frog and toad breeding patterns.

Findings
The scientists found that one type of 

amphibian was breeding earlier (figure 9). 
The scientists found that other amphibians 
were not breeding earlier. 

Based on the scientists’ findings, does it look like climate change is having an effect on when the amphibians breed? 
Look at the findings for the 
western toad. Why do you think it is important to test at different sites? 

Look at the time periods studied in figure 3. What is one possible explanation for why the frogs 
and toads were not found to be breeding earlier?

Why do you think the scientists 

chose to study frogs and toads 

in three different areas? 

Why do you think the scientists 

wanted to know what the daily

air temperature was in the 3 

months before breeding season? 
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This article was adapted from Blaustein, A.R.; Belden, L.K.; Olson, 
D.H.; Green, D.M.; Root, T.L.; Kiesecker, J.M. 2001. Amphibian 
breeding and climate change. Conservation Biology. 15(6): 1804–1809.

Discussion
The breeding patterns did not show 

much change for several of the amphibians 
that the scientists studied. Scientists are not 
sure why the breeding patterns are changing 
for some but not for others. There are many 
reasons why amphibians may be sensitive 
to climate change. For example, amphibians 
are cold-blooded so they may be especially 
sensitive to changes in temperature. Changes 
in precipitation because of climate change 
could also affect the amphibians, but that 
was not the focus of this particular study. 

There have been other scientific studies 
that have shown that amphibians are being 
affected by climate change in various ways. 
However, based on the findings of the 
scientists in this study, the scientists think 
it is too early to say that climate change is 
affecting the timing of amphibian breeding 
in North America. 

The scientists believe that more studies 
need to be done over longer periods of time. 
These studies also need to be conducted 

Why would amphibians be 
particularly sensitive to changes in temperature? 
Do you agree with the scientists that more studies should be 
done? Why or why not? 

Spring peeper—Spring peepers can allow most of their bodies to freeze during winter hibernation and still 
survive. http://animals.nationalgeographic.com/animals/amphibians/spring-peeper/

Western toad—Western toads are poisonous! They have enlarged glands (called parotid glands) behind each 
eye. These glands secrete a white poison that ends up inside the mouth of any predator who tries to munch a 
toad. http://www.blm.gov/id/st/en/prog/wildlife/amphibians/frogs_and_toads/western_toad_.html

Cascades frog—Cascades frogs have gold eyes and are named for their traditional homeland the Cascade 
Mountains. http://www.dfw.state.or.us/conservationstrategy/frogs.asp

Fowler’s toad—When handled roughly, Fowler’s toad feigns death and plays “possum.” It may lay on its 
back with legs curved upward and may remain motionless for several seconds until the threat has passed.
http://www.cmnh.org/site/ResearchandCollections/VertebrateZoology/Research/FamilyBufonidae/
FowlersToad.aspx

across more species and at more locations. 
After these additional studies, scientists 
can begin to draw conclusions about how 
climate change is affecting amphibian 
breeding patterns. Data gathered from this 
study will be good for comparisons of future 
breeding patterns.
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Materials 

• Paper 
• Pencils 
• Crayons or 

markers for 
illustrations

Time needed: Three or four class periods 
The question 

you will answer in this 
FACTivity is:  

How are human life and 
frog life similar, and how 

are they different?

The process you will use to answer 

the question for this FACTivity is:

During the first class period (and 

perhaps into the second class period):

1. Students will break into pairs and 

write a story about a person who turns 

into a frog. 

2. Students will consider the following 

questions as they write. 

 •  What would the person do 

   as a frog? 

 •  How would they survive? 

 •  What stages of the life cycle  

  would they experience? 

 •  What would winter be like? 

3. Now reverse the situation and have a frog turn into a person. 
  •   What is life like now?   •   How might the human world be   
   challenging for the frog person?   •   What would the frog person miss from  

   its former life? 
  •   What would the frog person really   
   enjoy? 

In the third and fourth class period:4. Once the students have written both stories,   
have them create a reversible booklet. On the   
right side of the booklet, students should write 
and illustrate their first story about a person 
turning into a frog. They should only use the 
right side of every page. Then they should flip 
the booklet over and write the other story going 
in the opposite direction. Don’t forget to add 
drawings.
5. Students can share their stories with classmates.

FACTivity
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Extension: If you have a kindergarten reading 
buddy or a younger class that your students read with, 
they can share their frog stories with them.

Here are some additional resources that you may use 
when completing this FACTivity.

The Frog Prince 
by the Brothers Grimm 

The Frog Prince Continued 
by Jon Scieszka and Steve Johnson 

The Frog 
an Italian tale 

Frog and Toad Are Friends 
by Arnold Lobel 

The Celebrated Jumping Frog of 
Calaveras County 
by Mark Twain 

The Frog Who Became an Emperor 
a Chinese Fable 

Aesop’s Fables 

“The Frog and the Ox” 

“The Frogs and the Well” 

“The Frog’s Complaint Against the Sun” 

“The Frogs Asking for a King” 

“The Frogs Desiring a King” 

Science as Inquiry: Abilities to do 
scientific inquiry, Understandings about 
scientific inquiry

Life Science: Reproduction and heredity, 
Regulation and behavior, Populations and 
ecosystems, Diversity and adaptation of 
organisms

Earth Science: Structure of the Earth 
system

Science in Personal and Social 
Perspectives: Natural hazards, Risks and 
benefits, Science and technology in society

Science and Technology: Understandings 
about science and technology

History and Nature of Science: Science as 
a human endeavor, Nature of science

Additional Web Resources
National Geographic’s spring peeper 

information
http://animals.nationalgeographic.com/
animals/amphibians/spring-peeper.html

Cascades frog habitat map
http://depts.washington.edu/natmap/maps/

wa/amphibians/WA_cascades_frog.html

Animal Diversity Web’s information 
on Fowler’s toad

http://animaldiversity.ummz.umich.edu/site/
accounts/information/Bufo_fowleri.html

USGS western toad information
http://www.npwrc.usgs.gov/resource/herps/

amphibid/species/bboreas.htm

National Science Education Standards 
addressed in this article:

If you are a trained Project WILD educator, you may 
use the activity “Stormy Weather” on page 85, asking 

students to visualize themselves as a frog or toad.

This activity is adapted from the Center for Global 
Environmental Education 
http://cgee.hamline.edu/frogs/teachers/activity/magic.html


