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Correlations to Idaho Educational Standards  
Listed Alphabetically by Activity 

Activity Name Description Grades  Standards 

Assessing Your 
Impact 

Students gather data on water usage, 
sources of pollution, and identify actions 
to lessen impacts on water resources. 

7-12 Science 
MS-ESS-3.3 
HS-LS-2.6 

Aquatic Ecosystems Students read cards to show parts of and 
connections within an aquatic ecosystem. 

5-12 Science 
5-PS-3.1; 5-LS-1.1; 5-LS-2.4; 5-LS-
2.4 
MS-LS-1.5; MS-LS-2.1; MS-LS-2.3; 
MS-LS-2.4; MS-LS-2.5 
HS-LS-2.6  

Aquatic Food Chain 
Collages 

Students construct food chains and learn 
how energy is passed from one organism 
to another. 

k-7 Language Arts  
k-W-1 
1.W-1 
2.W-1; 2.W-3; 2.W-4 
3.W-1; 3.W-3; 3.W-4 
4.W-1; 4.W-3; 4.W-4 
5.VD-3; 5.W-1; 5.W-3; 5.W-4 
6.VD-3; 6.W-1; 6.W-3 
7.VD-3; 7.W-1; 7.W-3 

Science 
K-LS-1.1 
5-PS-3.1; 5-LS-2.4 
MS-LS-2.3; MS-LS-2.4 

Aquatic Web of Life Students take on a role as part of an 
aquatic ecosystem, explore ecosystem 
interactions, and ultimately make 
hypothetical changes to test the idea of 
interdependence. 

5-12 Language Arts  
5.VD-3; 5.RS-1; 5-W.1 
6.VD-3; 6.RS-1; 6.W-1; 6-ODC-1; 
6.ODC-4 
7.VD-3; 7.RS-1; 7.W-1; 7.ODC-4 
8.VS-3; 8.RS-1; 8.W-1; 8.ODC-1 
9/10.RS-1; 9/10.W-1; 9/10.ODC-1 
11/12.RS-1; 11/12.W-1; 
11/12.ODC-1 

Science 
5-PS-3.1; 5-LS-2.4 
MS-LS-1.5; MS-LS-2.2; MS-LS-2.3; 
MS-LS-2.4 
HS-LS-2.4 

Create a Trout 
Habitat/Ecosystem 

Students create trout habitat dioramas 
using natural objects and paper copies of 
habitat parts.   

3-7 Science 
3-LS-3.3 
5-LS-2.4 
MS-LS-2.3 

Dichotomous Keys Students create a dichotomous key and 
navigate a dichotomous key of fishes. 

5-7 Science 
5-LS-2.2  
MS-LS-4.3 

Fashion a Fish Students design fish with unique forms, 
shapes and behaviors to examine 
adaptations.  

3-7 Science 
3-LS-3.3 
4-LS-1.1 
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Fish Fins: Form and 
Function 

Students observe and record fin 
movements, design models to investigate 
how fins stabilize fish, and write about 
their results and findings. 

4-7 Language Arts 
4.VD-3; 4.W-1; 4.ODC-4 
5.VD-3; 5.W-1; 5.ODC-4 
Science  
4-LS-1.1 
5-LS-2.2 

Fish Population 
Survey 

Students use a population survey 
technique to estimate the fish population 
of a simulated lake and see the effects on 
the population when a non-native 
predator is introduced. 

5-12 Science  
5-LS-2.2; 5-LS-2.3 
MS-LS-2.5; MS-LS-4.4; MS-LS-4.6 
HS-LS-2,1; HS-LS-2.2; HS-LS-2.6 

Fish Tank Nitrogen 
Cycle  

{ǘǳŘŜƴǘǎ ƎǊŀǇƘ ŀƴŘ ŀƴŀƭȅȊŜ Řŀǘŀ ǘƻ 
ŘŜǘŜǊƳƛƴŜ ǿƘȅ ŦƛǎƘ ŘƛŜŘ ƛƴ ŀ ǎƛƳǳƭŀǘŜŘ 
ŦƛǎƘ ǘŀƴƪ. 

9-12 Science 
HS-LS-2.3 
 

Gyotaku Students use an ancient Japanese art form 
to make prints of fish.  

4-12 Science 
4-LS-1.1 

Hatchery Visit Students visit a hatchery to observe how 
fish are raised. 

3-12 Science 
3-LS-1.1 
4-LS-1.1 
5-LS-2.3; 5-LS-3.3 
MS-LS-4.5 

LŘŀƘƻΩǎ bŀǘƛǾŜ ¢Ǌƻǳǘ Students learn the ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ LŘŀƘƻΩǎ 
native trout and learn their identifying 
markings by coloring trout outlines. 
 

2-7 Science 
2-LS-2.1 
5-LS-2.2 
MS-LS-4.3 

[ŜǘΩǎ Dƻ CƛǎƘƛƴƎ Students learn the basics of fishing and 
travel to a local water for a fishing trip. 

3-12 Physical Education  
3-5.PE.1.1.1; 3-5.PE.1.1.2; 3-
5.PE.1.1.3 
6-8.PE.1.1.1; 6-8.PE.1.1.3 
9-12.PE.1.1.1 

Luck of the Draw 
Lower Grades 

Students construct fish with traits 
selected from parent fish. 

3-7 Science 
3-LS-3.1 
MS-LS-3.2 

Luck of the Draw 
Upper Grades 

Students experience meiosis and 
construct trout with traits selected from 
parent fish. 

7-12 Science 
MS-LS-3.2 
HS-LS-1.4; HS-LS-3.3 

Macroinvertebrate 
Research and Fly-
tying 

Students research macroinvertebrates 
that trout eat, tie either pretend or real 
flyfishing flies, give speeches, and draw 
diagrams or write informative texts using 
knowledge gained. 

4-12 Language Arts 
4.RC-6b; 4.VD-3; 4.RS-1; 4.ODC-4 
5.RC-6e; 5.VD-3; 5.RS-1; 5.W-3 
6.VD-3; 6.RS-1; 6.W-3; 6.ODC-4 
7.VS-3; 7.RS-1; 7.W-3; 7,ODC-4 
8.VD-3; 8.RS-1; 8.W-3; 8.ODC-4 
9/10.RS-1; 9/10.W-1; 9/10.ODC-4 
11/12.W-1; 11/12.ODC-4 
Science  
4-LS-1.1 
5-PS-3.1 
MS-LS-2.3 

Only the Strong 
Survive 

Students calculate the survival of trout 
eggs to spawning adults. 

4-12 Science 
5-LS-2.3 



7 
 

MS-LS-2.1; MS-LS-2.5 
HS-LS-2.1 

Pop Can Caster Students make fishing rigs out of pop cans 
and practice casting at targets. 

3-12 Physical Education  
3-5.PE.1.1.1; 3-5.PE.1.1.2; 3-
5.PE.1.1.3 
6-8.PE.1.1.1; 6-8.PE.1.1.3 
9-12.PE.1.1.1 

Predicting a Hatch 
Date 

Students calculate the hatching date of 
trout eggs. 

3-12 Science 
3-LS-1.1 
4-LS-1.1 
MS-LS-2.1 

Protective 
Coloration 

Students learn about protective 
coloration by decorating cookies to match 
a background. 

3-5 Science 
3-LS-3.3 
4-LS-1.1 
5-LS-2.2 

Stream Health 
Assessment 

Students visually and biologically assess 
the health of a stream. 

6-12 

 

Science 
MS-LS-2.1; MS-LS-2.2; MS-LS-2.5; 
MS-LS-2.6 
HS-LS-2.2; HS-LS-2.6 

Tale of a Scale {ǘǳŘŜƴǘǎ άǊŜŀŘέ ŀ ǎǘŜŜƭƘŜŀŘΩǎ ƭƛŦŜ ƘƛǎǘƻǊȅ 
by examining a drawing of a steelhead 
scale. 

3-7 Language Arts 
3.VD-3; 3.W-4 
4.W-4 
5.W-4 
6.VD-3; 6.W-4 
7.VD-3; 7.W-4 
Science 
3-LS-1.1 
MS-LS-2.1 

Traveling Nitrogen Students play the role of nitrogen atoms 
traveling through the nitrogen cycle. 

5-12 Science 
5-LS-2.4 
MS-LS-2.4 
HS-LS-2.3 

Trout Body Parts Students learn about trout anatomy and 
compare trout anatomy to human 
anatomy. 

4-7 Science 
4-LS-1.1; 4-LS-1.2 
MS-LS-1.3 

Trout Dissection Students dissect a trout and observe its 
external and internal anatomy. 

4-12 Science 
4-LS-1.1; 4-LS-1.2 
MS-LS-1.3 
HS-LS-1.2 

Trout in the 
Classroom Journals 

Students observe and record details 
about their experiences raising trout. 

3-12 Language Arts 
3.W-1 
4.VD-3; 4.W.1 
5.VD-3; 5.W-1 
6.VD-3; 6.W-1 
7.VD-3; 7.W-1 
8.VD-3; 8.W-1 
9/10.VD-3; 9/10.W.1 
11/12.VD-3; 11/12.W-1 
Science 
MS-LS-2.1; MS-LS-2,5 
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Trout Life Cycle Students learn about the life cycle and 
development of trout. 

3-12 Language Arts 
3-VD-3; 3.W-1 
4-VD-3; 4-W-1 
5.VD-3; 5-W-1 
6.VD-3; 6.W-1 
7.VS-3; 7.W-1 
Science 
3-LS-1.1  
4-LS-1.1 
5-LS-2.2 

Trout Life Cycle, 
Lower Grades 

Students learn about the life cycle and 
development of trout. 

k-3 Language Arts  
1.RC-2; 1.RC-3; 1.VD-3; 1.W-1 
3.VD-3 
Science 
1-LS-2.1 
3-LS-2.1 

Water Cycle 
Challenge 

Students are presented with the challenge 
of moving water using their knowledge of 
the water cycle. 

5-7 Science 
5-ESS-2.1 
MS-ESS-2.4 

²ŀǘŜǊΩǎ WƻǳǊƴŜȅ Students role-play a water molecule as it 
moves through the water cycle. 

2-8 Science 
2-ESS-2.3 
5-LS-2.4; 5-ESS-2.2; 5-ESS-2.4 
MS-ESS-2.4 

²ƘŜƴ LǘΩǎ IƻǘΧ Students use data on fish species and 
water temperature to create graphs and 
infer information concerning fish using 
the graphs made. 

5-7 Science 
5-LS-2.3 
MS-LS-2.1; MS-LS-2.5 
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Trout in the Classroom 

Journals  
 

Summary 
Students take time to observe and record details 
about their experiences raising trout. 
 

Objectives 
{ǘǳŘŜƴǘǎ ǿƛƭƭΧ  

¶ observe and record daily changes in the 
appearance and behavior of trout   

¶ observe and record daily or weekly changes in 
water temperature, water chemistry and water 
quality   

¶ reflect upon the process of raising trout 
  

Materials 
¶ notebook or journal making materials  

¶ copies of journal page master 

¶ card stock or heavyweight paper for cover 

¶ yarn or string for binding journal 

¶ heavy hole punch 

¶ colored pencils, pens, markers, watercolors, 
stickers, etc. to decorate journal covers 

 

Background 
! ŦƛŜƭŘ ƧƻǳǊƴŀƭ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ŀƴȅ ǎŎƛŜƴǘƛǎǘΩǎ 
fieldwork. A journal is much more than a simple 
diary. Entries in a field journal draw heavily upon 
scientific information and data, but they are written 
in the first person and incorporate personal 
observations, feelings, questions, and drawings. 
Field journals are a tool for recording what one sees, 
feels, hears, and learns while conducting scientific 
work.  
 
Field journals are personal and reflect a ǎŎƛŜƴǘƛǎǘΩǎ 
preferences and personality. Some scientists sketch 
simple pencil drawings while others paint colorful, 
detailed images. Some people record their 
observations in charts, lists, and labels, while others 
write long, detailed descriptions. Encourage your 
students to try working with pens, pencils, or 
watercolors to capture an image and to use many 
different recording methods to find their personal 
journaling style.  
  

 

Procedure 
1. First, introduce the idea of journaling and 

scientific journals to the class. This should start 
before the trout eggs arrive in the classroom, 
perhaps just as the tank is being set up. 

2. Inform students that they will be observing the 
growth of their trout as scientists would, by 
monitoring and recording water conditions, 
trout growth, trout health, trout behavior, and 
any other observable characteristics. 

3. Have students create their own journals. 
Students may make covers for a bound book or 
use the following master to create their own 
journal. Run double-sided copies of the journal 
page and fold in half to create the internal 
ǇŀƎŜǎΦ CƻƭŘ ŀƴ уέȄммέ ǇƛŜŎŜ ƻŦ ŎŀǊŘ ǎǘƻŎƪ ƛƴ ƘŀƭŦ 
for the cover and place over internal pages. 
Punch three holes on the folded side of the 
journal. Thread ends of a string through the 
outside holes to the inside of the journal. Then 
thread both strings through the middle hole and 

Grade Level 

3-12 

Subject Areas 

Language Arts, Science  

Language Arts Standards 

3.W-1 

4.VD-3; 4.W-1 

5.VD-3; 5.W-1 

6.VD-3; 6.W-1 

7.VD-3; 7.W-1 

8.VD-3; 8.W-1 

9/10.VD-3; 9/10.W-1 

11/12.VD-3; 11/12.W-1 

Science Standards 

3-LS-1.1 

4-LS-1.1; 4-LS1.2 

5-LS-2.2 

MS-LS-2.1; MS-LS-2.5 

HS-LS-2.7 

Time 

Making Journals: 20 minutes or less 

Recording Observations: 10-20 minutes daily 

Vocabulary 

adaptation, alevin, ammonia, behavior, behavioral 

adaptation, characteristic, coloration, 

competition, egg, eyed egg, fry, habitat, lateral 

line, nitrate, nitrite, observation, pH, structural 

adaptation, trait, yolk sac 
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tie on the outside of the book. Have students 
decorate the covers of their journals with 
drawings, stickers, etc.   

4. Make journaling a regular event. Journal 
prompts can connect to a topic or theme of the 
day to help reinforce other lessons. Some ideas 
for prompts are below: 

¶ What is the temperature of the water? 

¶ What are the nitrate/nitrite/ammonia 
levels?  

¶ What is the water pH? 

¶ Is the water quality decreasing/increasing 
for fish? How do you know?  

¶ What are you looking forward to about 
having trout in the classroom? 

¶ Is the water level high/low? Changing? Why? 

¶ Describe the characteristics of your trout. 
How do these characteristics help trout to 
survive? 

¶ Describe the trout eggs. What do they look 
like? What do you see inside the egg? 

¶ Describe the alevin. What does the yolk sac 
look like? What does the yolk sac provide 
the alevin? 

¶ What do alevin do when light shines on 
them? How might this help them in the 
wild? 

¶ Describe the fry. What do they look like and 
how might this help them survive in the 
wild? 

¶ What adaptations do you see that help your 
fish in their watery world? 

¶ How are the fish moving? Do paired fins 
move together in the same way? What 
ƘŀǇǇŜƴǎ ǘƻ ǘƘŜ ŦƛǎƘΩǎ Ŧƛƴǎ ǿƘŜƴ the fish is 
still? 

¶ Observe one fish closely for one minute. 
Follow it with your eyes. What does it do? 

¶ Do you see competition between the fish? 

Describe what you see.  

¶ How do the fish act in the 
morning/afternoon? 

¶ How do the trout act when it is light/dark in 
the tank? 

¶ How do the trout act before feeding? After? 

¶ What happens when you feed the trout? 
Why do you think this is happening? 

¶ What color are the fish? Is the back color the 
same as the underside? Why do you think it 
is this way? 

¶ Is it easier to see a fish swimming near the 
top of the tank or near the bottom? 

¶ Do you think fish have good eyesight? Why? 

¶ /ŀƴ ŦƛǎƘ άƘŜŀǊέ ƻǊ ŦŜŜƭ ǾƛōǊŀǘƛƻƴǎΚ Iƻǿ Řƻ 
you know? 

¶ Are all the fish the same size? Explain why.  

¶ Do some fish stay in established areas? Why 
do you think this happens?  

¶ How have the trout changed over the last 
few days/weeks? 

¶ What are your predictions for the trout? 
How large do you think they will grow? What 
limiting factors may affect their growth? 

¶ Do you expect all to hatch/survive? Why or 
why not? 

¶ What was the most important thing you 
learned about raising trout? 

¶ What are some differences between the 
aquarium habitat and a natural habitat?   

¶ What dangers would wild trout face? What 
affects survival in the classroom tank? 

5. Encourage students to draw pictures in their 
journals as well as writing text but allow 
students to develop their journals in their own 
styles. 

Evaluation 
1. After releasing or right before releasing your 

trout, ask the students to look over their 
journals and pick a favorite entry or a few 
highlights to share with the class or a small 
group.  
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2. Have students choose one entry to expand 
and/or edit into a more formal essay or 
creative writing project complete with color 
illustrations.  
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Idahoȴs Native Trout  
  

Summary 

Students learn the ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ LŘŀƘƻΩǎ ƴŀǘƛǾŜ 

trout and learn their identifying markings by coloring 

trout outlines. 

 

Objectives 

{ǘǳŘŜƴǘǎ ǿƛƭƭΧ 

¶ understand the concept of native animals  

¶ ŘƛŦŦŜǊŜƴǘƛŀǘŜ LŘŀƘƻΩǎ ƴŀǘƛǾŜ ǘǊƻǳǘ ōȅ color and 

markings 

¶ learn the distribution ƻŦ LŘŀƘƻΩǎ ƴŀǘƛǾŜ ǘǊƻǳǘ  

 

Materials 

¶ copies of native trout distribution map, one per 

student or project onto screen 

¶ color copies of trout species pages  

¶ colored pencils or crayons 

 

Background 

Idaho has 38 native fish species. These include three 

species of trout: Columbia River redband trout  

(includes steelhead trout), bull trout, and cutthroat 

trout. There are three subspecies of cutthroat trout 

native to Idaho: Westslope cutthroat trout, 

Yellowstone cutthroat trout, and Bonneville 

cutthroat trout. The Yellowstone cutthroat trout has 

a form that is often recognized as distinct: the Snake 

River fine-spotted cutthroat trout. Cutthroat trout 

όŀƭƭ ǎǳōǎǇŜŎƛŜǎύ ƛǎ LŘŀƘƻΩǎ ǎǘŀǘŜ ŦƛǎƘΗ  

 

5ǳŜ ǘƻ LŘŀƘƻΩǎ ǳƴƛǉǳŜ ƎŜƻƭƻƎƛŎ ƘƛǎǘƻǊȅΣ ƻǳǊ ƴŀǘƛǾŜ 

trout occur in different and often distinct regions. 

For example, redband trout do not naturally occur 

east of Shoshone Falls in the Snake River and its 

tributaries. Redband trout were not capable of 

navigating such an immense waterfall, so they did 

not colonize these waters. As watersheds and 

conditions become available to trout, they may 

move into new areas.    

  

  

Procedure  

1. Define and introduce the concept of a species 

and a subspecies. Give an example, such as 

bears. Idaho has two bear species ς black bears 

and grizzly bears. Each bear is unique; they can 

interbreed with their own kind and have unique 

scientific names. The black bear is Ursus 

americanus. The grizzly bear is Ursus arctos. 

Have the students ever heard of the brown bear 

living in Alaska? The brown bear in Alaska is the 

ǎŀƳŜ ǎǇŜŎƛŜǎ ƻŦ ōŜŀǊ ŀǎ LŘŀƘƻΩǎ ƎǊƛȊȊƭȅ ōŜŀǊΦ 

Because the brown bear lives in a different 

habitat, its appearance is also a bit different. 

Brown bears are often larger than grizzlies. They 

may look a bit different on the outside, but they 

are the same species. Scientists use the term 

subspecies to indicate that a species is found in 

two different areas, and they add an additional 

ƴŀƳŜΦ ¢ƘŜ ƎǊƛȊȊƭȅ ōŜŀǊΩǎ ƴŀƳŜ ƛǎ Ursus arctos 

horribilisΦ ¢ƘŜ ōǊƻǿƴ ōŜŀǊΩǎ ƴŀƳŜ ƛǎ Ursus acrtos 

acrtos. Do subspecies occur in other types of 

animals ς how about fish? Yes.   

2. Ask the students if they know what the word 

native means. Have they ever heard someone 

say he or she is an Idaho native? What does a 

person mean when they say they are native to a 

place or area? Get ideas and definitions from 

students. Guide them into the idea that the 

person most likely means that they were born in 

Idaho, or their family has lived here for many 

generations. Define and introduce the concept 

of what a native species means.   

3. Discuss with students the concept of native 

trout.   

Grade Level  

2-7 

Subject Areas 

Science 

Science Standards 

2-LS-2.1 

5-LS-2.2 

MS-LS-4.3 

Time 

45-60 minutes 

Vocabulary 

native, species, subspecies 
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4. Use the map to show where LŘŀƘƻΩǎ ƴŀǘƛǾŜ ǘǊƻǳǘ 

species (and subspecies and forms) occur in 

Idaho.  Ask the students which species or 

subspecies live in the same areas. Ask the 

students how this pattern of native species came 

to be in Idaho. Why are some trout found in 

certain areas and not others? Do they know 

about any unique features in the rivers and 

waterways where the fish are found?    

5. Pass out the species pages and have the 

students color each species, subspecies, or form 

based on the picture provided and the bulleted 

characteristics.  

6. !ǎƪ ǎǘǳŘŜƴǘǎ ǿƘƛŎƘ ƻŦ LŘŀƘƻΩǎ ƴŀǘƛǾŜ ǘǊƻǳǘ ƭƻƻƪ 

most similar and which ones are most different. 

If students only colored one or two of the six 

trout, have them get together with other 

students to compare the fish.  

7. Ask students if the trout that look most similar 

are different species or different subspecies. 

Why do these trout look similar?  

8. Discuss with students whether the trout that 

look most similar occur in the same places or 

not. Why do they believe this is the case? Do 

they think that the native trout in Montana or 

Nevada would be similar in appearance to 

LŘŀƘƻΩǎ ƴŀǘƛǾŜ ǘǊƻǳǘΚ ²Ƙȅ ƻǊ ǿƘȅ ƴƻǘΚ  

  

Simple Definitions:  

Species: a group of related organisms having 

common characteristics and capable of 

interbreeding.   

Native species: a species that is found naturally in a 

given area.   

Subspecies: a subdivision of a species; usually a 

geographically isolated population that shows 

physical and genetic differences; may interbreed 

with other populations of the species where their 

ranges overlap.     

 

 

 

 

American Fisheries Society is the wƻǊƭŘΩǎ ƻƭŘŜǎǘ ŀƴŘ ƭŀǊƎŜǎǘ 

organization dedicated to strengthening the fisheries profession, 

advancing fisheries science, and conserving fisheries resources.  

The Idaho Chapter is a local chapter of the Society.  

 American Fisheries Society: 

www.fisheries.org  

Idaho Chapter American 

Fisheries Society: 

www.idahoafs.org   

  

Activity conceived, designed, and written by the Native Fish  

Committee of the Idaho Chapter of the American Fisheries 

Society led by Joe Thiessen (ThiessenJD@lopers.unk.edu) and 

Dan Dauwalter (ddauwalter@tu.org)   

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

http://www.fisheries.org/
http://www.fisheries.org/
http://www.idahoafs.org/
http://www.idahoafs.org/
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Idahoȴs Native Trout 

 
What is an Idaho native trout?  

An Idaho native trout is a trout that lived in Idaho before Idaho was settled in the 1860s. 

There are six different kinds (species or subspecies) of trout native to Idaho.  So, where 

do they live?  
 

Fish images  © Joseph R. Tomelleri   
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Columbia Rive r Redband  Trout  

Oncorhynchus mykiss gairdneri  

 

 

 

 

 

© Joseph R. Tomelleri 

Can you color me with my identifying colors and marks?  

¶ Green-olive color on my back  

¶ Large faint black spots down my side  

¶ My belly is white  

¶ Lower fins have white tips  

¶ Smaller black spots from head to tail  

¶ Reddish band down my side 

 

 

  

Fun facts:  

Å I am a type of rainbow 
trout that inhabits much of 
Idaho.  

Å I live in both desert 
and mountain streams.  

Å If I migrate to the 
ƻŎŜŀƴΣ LΩƳ ǘƘŜƴ ŎŀƭƭŜŘ ŀ 
steelhead. 
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Bull Trout  

Salvelinus confluentus  

  

 

 © Joseph R. Tomelleri  

Can you color me with my identifying colors and marks?  

Å My back is grey with some green   

Å Less color on my belly  

Å Small white spots with some pink or red  

Å No spots on my top fins  

Å Spots no larger than the pupil of the eye  

Å White edge on all lower fins  

Å Fins can sometimes have a black stripe as well as 

orange-red colors  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fun facts:  

Å LΩƳ ŦƻǳƴŘ ŦǊƻƳ ǿŜǎǘ-central to 
northern Idaho.   

Å I live in very cold and clear 
mountain streams and rivers.   
 

Å I can reach 3 feet in length!  
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Yellowstone Cutthroat Trout  

Oncorhynchus clarkii bouvieri  

 
 

Can you color me with my identifying colors and marks?  

Å Yellow or bronze back and sides     

Å Orange-red slash under throat    

Å Rose tints along the side   

Å Large round black spots  

Å Spots concentrated near tail 

Å Orange-red tints on lower fins 

Å Smaller spots towards head 

 

 

 

 

 

 

 

 

 

 

 

Fun facts:  

Å I live in the Snake River 
in eastern Idaho.  

Å I live in rocky rivers, 
streams, and lakes.  

Å I also live in Montana, 

Wyoming, and 

Yellowstone National 

Park!  
 

© Joseph R. Tomelleri   
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Snake River Fine - spotted Cutthroat Trout  

Oncorhynchus clarkii bouvieri  

 

Can you color me with my identifying colors and marks?  

Å Yellowish brown on back and sides   

Å Red-orange slash under throat    

Å Lower fins red or orange 

Å Spots concentrated towards tail 

Å Small, irregular spots across body 

Å Spots on upper fins and tail fin  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fun facts:  

Å I am a different type of 
Yellowstone cutthroat 
trout.  

Å I live in the South Fork 
of the Snake River.  

Å I live in Wyoming too!  

 

© Joseph R. Tomelleri 
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Westslope Cutthroat Trout  

Oncorhynchus clarkii lewisi  

 

 
© Joseph R. Tomelleri 

Can you color me with my identifying colors and marks?  

Å Body greenish-gold to dark red    

Å Red slash under throat    

Å Small, irregularly shaped black spots  

Å Spots on back, upper sides and head 

Å Concentrated spotting near my tail 

Å No spots on my belly 

Å Red or rosy gill plate 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fun facts:  

Å LΩƳ ŦƻǳƴŘ ŦǊƻƳ ŎŜƴǘǊŀƭ ǘƻ 
northern Idaho.  

 

Å I live in cool headwater 

rivers, streams, and 

lakes.  

 

Å DƻƴΩǘ ŎƘŀ ƪƴƻǿ L ƭƛǾŜ ƛƴ 

Canada too, eh! 
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Bonneville Cutthroat Trout  

Oncorhynchus clarkii utah  

 

 

 

 

 

 

 

 
Can you color me with my identifying colors and marks?  

Å Body greenish yellow to silvery grey  

Å Orange-red slash under throat 

Å Large, rounded, distributed black spots  

Å Fewer spots near tail 

Å Larger spots on my tail 

Å White belly  

 

 

 

 

 

 

 

 

© Joseph R. Tomelleri   

Fun Facts: 

¶ I live in the southeastern 

corner of Idaho. 

 

¶ I live in Utah, Nevada, and 

Wyoming, too! 

 

¶ I can grow up to 15 

pounds in Bear Lake! 
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Predict ing  a Hatch  

Date  
 

Summary 
Students use calculations to estimate the hatch date 
of trout eggs.  

 

Objectives 
{ǘǳŘŜƴǘǎ ǿƛƭƭ Χ 

¶ calculate the expected date their TIC eggs 
will hatch 

¶ explain the meaning of a temperature unit 

¶ identify the factor that determines the rate 
of trout egg development 

 

Materials 
¶ When Will They Hatch? worksheet, one per 

student  

 

Background 
One of the first things your class should do is 
predict a hatch date for your eggs. Egg 
development is dependent upon 
temperature. By taking daily temperature 
records, you can monitor egg development 
to predict an approximate hatching date. 
Trout egg development is measured in 
temperature units. A temperature unit (TU) 
is 1° above freezing for 24 hours. For 
example, if you plan on keeping your tank at 
52°F, the following calculations can be done 
to determine Fahrenheit temperature units 
(FTUs). 
 
Average temperature in a 24-hour period is 52°F.  
52°F ς 32°F = 20 FTUs gained each day.  
Over a period of 5 days, 5 days x 20 FTUs = 100 FTUs 
for the school week. 

 
A tank set in degrees Celsius gains the same 
temperature units as the tank temperature.  
Tank is set at 11°C, the gain is 11 CTUs daily.  

Over a period of 5 days, 5 days x 11 CTUs = 55 CTUs 
for the school week. 

Below are rainbow trout development rates for 
trout raised at LŘŀƘƻΩǎ Hayspur Hatchery. 
Variations do occur between species and certain 
strains of fish. A general rule of thumb is that the 
colder the water, the more TUs are required to 
reach the various stages of development; the 
warmer the water, the faster the rate of 
development.  
 
The hatchery that supplied your eggs should have 
given you temperature units that your eggs have 
already accumulated. This information, along with 
the average temperature of your tank, will allow 
you to calculate the date your eggs will most likely 
hatch. Trout and salmon eggs need about 600 
Fahrenheit temperature units (FTU) and about 300 
Celsius temperature units (CTU) to hatchΣ ǎƻΧ 
 
For Fahrenheit: 
600 ς hatchery FTUs (A) = FTUs need to hatch (B) 
600 ς A = B 
¢ŀƪŜ ȅƻǳǊ ǘŀƴƪΩǎ ŀǾŜǊŀƎŜ ǘŜƳǇΦ (C) ς 32 = FTUs 
accumulated in your tank (D) 
C ς 32 = D  
FTUs needed (B) ÷ FTUs accumulated in your tank (D) 
= days until eggs hatch (E) 
B ÷ D = E  
 

Development Rates for Hayspur - strain Rainbow Trout  

 To Eyed Stage To Hatch To Button-up, Fry Stage 

Fahrenheit Temperature Units 420 550 1050 

Celsius Temperature Units 233 306 583 

Grade Level  

3-12 

Subject Areas 

Math, Science 

Science Standards 

3-LS-1.1 

4-LS-1.1 

MS-LS-2.1 

Time 

20 minutes 

Vocabulary 

eyed egg, fry, temperature unit 
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For Celsius: 
300 ς hatchery CTUs (A) = CTUs to hatch (B) 
¸ƻǳǊ ǘŀƴƪΩǎ ŀǾŜǊŀƎŜ Řŀƛƭȅ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ǘƘŜ /¢¦s 
accumulated in your tank (D) 
CTUs needed (B) ÷ CTUs accumulated in your tank 
(D) = days until eggs hatch (E)  
B ÷ D = E  
 
Add days until eggs hatch (E) on to the day you 
received your eggs, and you should have a good 
approximation of when the eggs will begin to hatch. 
 

Procedure 
As a class or individually, have the students 
complete When Will They Hatch? worksheet. 
 

Evaluation 
1. Check worksheets for proper calculations.  
ω What factor is most important in 
determining the rate trout eggs develop? 

Water temperature 
ω ²Ƙŀǘ ŘƻŜǎ άǘŜƳǇŜǊŀǘǳǊŜ ǳƴƛǘέ ƳŜŀƴ ƛƴ 
relationship to trout development? 

Trout development is measured in 
temperature units. Trout need to 
accumulate a certain number of 
temperature units to reach each stage of 
development. A temperature unit is one 
degree above freezing for 24 hours.  

2. Have the students record the predicted hatch 
date and button-up date (if calculated) in their 
journals. 
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When Will They Hatch?  
 
Trout and salmon need about 600 Fahrenheit or 300 Celsius temperature units (TU) to hatch. A 
temperature unit is 1 degree above freezing for 24 hours. To estimate when your eggs will hatch, you 
need the TUs the eggs accumulated at the hatchery and the average daily temperature of your tank.  
 
For Fahrenheit, FTU: 
 TUs accumulated at the hatchery:      (A) 
 
600 ς (A)    =      FTUs needed to hatch (B) 
 
¸ƻǳǊ ǘŀƴƪΩǎ ŀǾŜǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜΥ       (C) 

(C)      - 32 =       FTUs accumulated in your tank (D)  

How many days until your eggs hatch?  

Divide TUs needed (B) by TUs accumulated (D). 

B ÷ D = days until eggs hatch  

(B)     ÷ (D)     =     Number of Days Until Eggs Hatch 

For Celsius, CTU: 
TUs accumulated at the hatchery:      (A) 
 
300 ς (A)    =     CTUs needed to hatch (B) 
 
¸ƻǳǊ ǘŀƴƪΩǎ ŀǾŜǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜΥ       (D) = CTUs accumulated in your tank 

How many days until your eggs hatch?  

Divide TUs needed (B) by TUs accumulated (D). 

B ÷ D = days until eggs hatch  

(B)     ÷ (D)     =     Number of Days Until Eggs Hatch 

What factor is most important in determining the rate trout eggs develop? 

 ²Ƙŀǘ ŘƻŜǎ άǘŜƳǇŜǊŀǘǳǊŜ ǳƴƛǘέ ƳŜŀƴ ƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ǘƻ ǘǊƻǳǘ ŘŜǾŜƭƻǇƳŜƴǘΚ 

 

Bonus: 

¢Ǌƻǳǘ ƴŜŜŘ ǘƻ Ŝŀǘ ŀŦǘŜǊ ǘƘŜȅ ƘŀǾŜ άōǳǘǘƻƴŜŘ-ǳǇέ ƻǊ absorbed their yolk sacs. If it takes 1050 FTUs or 583 

CTUs for your trout to button-up, what is the approximate date when the fish may need to be fed for the 

first time?  
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Trout Life Cycle  
 
Summary 
Students learn about the life cycle and 

development of trout.  

 

Objectives 
Students ǿƛƭƭΧ 

¶ describe the life cycle of trout  

¶ explain and write about the life cycle 
stages of trout 

¶ identify the current life cycle stage of the 
ŎƭŀǎǎΩǎ ǘǊƻǳǘ 

 

Materials 
¶ copies of the Wild Trout Life Cycle 

¶ copies of the Hatchery Trout Life 
Cycle, if desired 

¶ copies of the Trout Life Cycle worksheet 
and/or the Trout Life Cycle Maze, one per 
student  

¶ writing materials 
 

Background 

The typical life of a trout begins when eggs are 
deposited and fertilized in the gravel of a stream. 
Once fertilized, the eggs are covered by gravel which 
protects them from direct sunlight, strong river 
currents, and potential predators. After seven to 10 
days, the head and body regions of the fish begin to 
form. The eggs are very fragile at this stage and any 
movement may prove fatal. About 30 to 90 days 
after fertilization, eyes begin to ŀǇǇŜŀǊΦ ¢Ƙƛǎ άŜȅŜŘέ 
stage means that the embryo is developing normally 
and is now able to withstand considerable 
movement. This is the stage at which you received 
your eggs. During incubation, the eggs are subject to 
many hazards such as disease, drought and flooding; 
many eggs do not make it through this vulnerable 
period. 

As the fish continue to develop within their shells, it 
is believed that eventually the shells become limiting 
ς the embryos cannot extract enough oxygen from 
surrounding water. The wiggling embryos then 
release enzymes to dissolve the eggshell, and 
eventually the trout break through the shell. The 
alevin, or sac fryΣ ŜƳŜǊƎŜ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ōŜǘǿŜŜƴ ҁέ 

ǘƻ мέ long. The alevin discard their shell membranes, 
but the yolk sacs remain attached to their stomachs. 
Oxygen is now absorbed from water flowing over 
their gills. 
 
Alevin will move up to the surface of the streambed 
but remain hidden within the gravel. They are 
completely dependent upon the yolk ǎŀŎΩǎ ǎǘƻǊŜ ƻŦ 
protein, minerals, salts and fats for nourishment. 
This fixed food supply must last for a few weeks up 
to four months. If sediment has not built up in the 
gravel and around the alevin (limiting the oxygen 
supply) their growth rate will be determined by the 
temperature of the water. High water temperatures 
will make the alevin develop faster. In warmer water, 
metabolic processes (digestion and respiration) 
occur more quickly.  
 
Once the yolk sac has been absorbed, the 
incubation period finally ends. The trout, now 
called fry, must leave the gravel in search of new 
food sources. At this point, the young fry are still 
heavier than water and must reach the surface of 
the water to inflate their swim bladders. The fry 
tunnel out of the gravel and travel up through the 
water.  When fry make it to the surface of the 
water, they snatch air with a sideways, snapping 
motion of the head. They then drop back, keeping 
their mouth and gill covers tightly closed to 
swallow the air. Some young fry (depending on 

Grade Level 

3-12 

Subject Areas 

Language Arts, Science 

Language Arts Standards 

3-VD-3; 3.W-1 

4-VD-3; 4-W-1 

5.VD-3; 5-W-1 

6.VD-3; 6.W-1 

7.VS-3; 7.W-1 

Science Standards 

3-LS-1.1 

4-LS-1.1 

5-LS-2.2 

MS-LS-1.4 

Time 

20-30 minutes 

Vocabulary 

adult, alevin, camouflage, egg, eyed egg, 

fingerling, fry, incubation, life cycle, milt, parr, 

parr marks, redd, sac fry, spawn, yolk sac 
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the species) begin a migration from their natal 
(home) stream to a habitat richer in food 
resources, such as a lake or larger river. The fry 
migrate inconspicuously in the dark, usually when 
stream levels are high, and waters are turbid in 
the spring. 

When young fish reach the size of a human finger, 
they are called fingerlings. Vertical marks (parr 
marks) along their sides help camouflage them 
from predators.  At this time, the trout may also be 
called parr. The fish tend to live in gentle water 
near the stream bank. It is only when they get 
bigger and stronger that they move to the faster 
current. 

Trout reach full maturity after about two years. 
Adults eat insects as well as other fish, even 
smaller trout. Trout tend to reside in the main 
current of the stream. The age at which trout 
reach sexual maturity varies due to many 
different factors, such as genetics or availability of 
food. Trout may spawn when as young as three, 
but most trout do not spawn until they are six or 
seven. Trout are cued by changes in day length 
and temperature to reproduce. Fish swim 
upstream, spurred by the flow of clear, cold snow 
melt, until they find the spot where they hatched. 

Males will fight for spawning rights to the 
female.  The most dominant male will win and 
spawn. The process of courtship and nest 
building will last for hours. Only when the 
female is ready will the spawning commence. 
The female finds an area with adequate gravel 
and water flow and creates a redd. A redd is a 
nest for the eggs. She fans her caudal (tail) fin 
to rearrange and clean the gravel. Redds can 
be up to a foot deep to protect the eggs.  The 
female will signify to the male that she is 
ready to release her eggs by arching her back 
and quivering over the redd. The female 
releases her eggs, and the male releases milt, 
which contains sperm. An average female 
rainbow trout will deposit roughly 2,000 eggs 
and will immediately begin to bury the eggs. 
Trout can spawn more than once, unlike most 
salmon, and may spawn every one to three 
years. Once the adult dies, its body will 
decompose in the water, giving nutrients back 
to the water and helping the cycle of life 
continue. 

Procedure 
Review the life cycle of trout with the Wild Trout Life 
Cycle. Compare the wild trout life cycle to that of a 
hatchery fish by reviewing the Hatchery Trout Life 
Cycle, if desired.  
 

Evaluation 

¶ Students complete the Trout Life Cycle 
worksheet and/or the Trout Life Cycle Maze.  

¶ Have students write an informative text 
explaining the different life stages of trout and 
identifying the current life stage(s) ƻŦ ǘƘŜ ŎƭŀǎǎΩǎ 
trout. Check for accuracy in the life stages, 
correct use of vocabulary and correct use of 
writing conventions.   
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WILD TROUT LIFE  CYCLE 
 
 
 
 
 
 

EGGS 

Eggs are buried in the gravel of small streams and absorb oxygen 
through their shells. About 30 to 90 days after fertilization, eyes 
ōŜƎƛƴ ǘƻ ŀǇǇŜŀǊΦ ¢Ƙƛǎ άŜȅŜŘέ ǎǘŀƎŜ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ŜƳōǊȅƻ ƛǎ 
developing normally. This is the stage at which you received 
your eggs. 

SPAWNING ADULTS 

Spawning adults swim back to their home streams to 
lay eggs in gravel nests, called redds. Females dig redds 
with their caudal, or tail, fins. Females lay around 2,000 
eggs in the redd, and the males spray milt on the eggs 
to fertilize them. Trout often spawn several times in 
their lives. 

ALEVINS  
Newly hatched trout can breathe with 
their gills and get food from a yolk sac 
attached to their bellies. They stay 
safely hidden in the gravel nest. 

FRY  
Once the yolk sac has been absorbed, the 
incubation period ends. Young fry swim up to the 
surface on the water and grab air to fill their swim 
bladders. Fry must now look for food to eat. 

ADULT TROUT 
Trout reach full maturity after about 2 years. They tend 
to live in the main current of the stream and eat insects, 
crustaceans, and other fish. 

PARR or FINGERLINGS 
Young fish about the size of a human 
finger are called fingerlings or parr. 
Vertical marks, called parr marks, help 
hide or camouflage them from 
predators. They live in gentle water 
along the stream bank and focus on 
finding food to grow and build up their 
strength.  

Adapted from original 
artwork by Gary 
Bloomfield, California 
Department of Fish and 
Game and American 
Fisheries Society, 
Humbolt Chapter 
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HATCHERY TROUT LIFE  CYCLE 
 
 

ONE-YEAR OLDS 
One-year-old hatchery fish are usually 8 to 
10 inches long. Wild trout are usually 
several inches smaller. 

Some hatchery 
trout are stocked 
as 10 to 12-inch 
fish. These fish 
contribute little 
to future 
generations. 
They are stocked 
for anglers to 
catch. 

A few hatchery trout are kept 
for future egg productions. 
They are called brood stock. 
Relatively few fish are needed 
to support hatchery 
production compared to the 
numbers needed to sustain 
wild populations. 

SPAWNING 
Eggs and milt are taken from brood stock reared in the 
hatchery or from wild trout trapped from a lake or 
stream. Fertilization happens in a container. 

Spawning for many hatchery trout 
begin at three years of age. 

EGGS 
Fertilized 
eggs are 
placed in 
hatchery 
incubators 
and growth 
happens in 
hatchery 
trays. 

ALEVINS 
Alevins, or sac fry, receive their food from 
the attached yolk sac for 1 to 6 weeks. The 
yolk sac is absorbed into the belly providing 
nourishment until the trout can feed. 

FRY 
Fry feed on fish pellets after the yolk 
sac in absorbed. 

FINGERLINGS 
Fingerlings are 2 to 5 inches. Some 
hatchery trout are stocked into 
waters at this size.  
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Trout Life Cycle 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z 

       4       20            

Trout swim back to their home stream to lay eggs in 

nests, or redds, on the bottom of the stream. 

____   ____   ____   ____   ____   ____   ____   ____ 

 26        12        15         8         12      10        12       1           

____   ____   ____   ____   ____ 

 15        21        5          17       22 

Trout are buried in the gravel of small 

streams and absorb oxygen through 

their shells. 

____   ____   ____ 

 6           1         1      

Trout can breathe with their gills and get all 

the food they need from a yolk sac attached 

to their bellies. 

____   ____   ____   ____   ____   ____ 

15        17         6         16       10        12    

Trout swim up to the water surface 

to fill the swim bladder. They must 

now look for food to eat.  

____   ____   ____ 

 24         3         17 

Trout live in rivers, streams or lakes and eat 

insects, crustaceans or other fish. 

____   ____   ____   ____   ____ 

 15       21          5        17        22 

Answer:      

Vertical marks camouflage the trout from 

predators. They live in gentle water along the 

stream bank. 

____  ____  ____   ____ 

 12       15       3          3 
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Trout Life Cycle Ȱ Answer Key 
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A B C D E F G H I J K L M N O P Q R S T U V W X Y Z 

15   21 6 24 1 4 10   17  12 20 12  3 26 22 5 16 8  17  

Trout swim back to their home stream to lay eggs in 

nests, or redds, on the bottom of the stream. 

__s_   __p_   __a_   _w__   __n_   _i__   _n__   _g__ 

 26           12       15      8         12      10        12        1      

_a__   __d_   _u__   _l__   _t__ 

 15        21       5          17       22 

Trout are buried in the gravel of small 

streams and absorb oxygen through 

their shells. 

_e__   __g_   __g_ 

  6           1         1     

Trout can breathe with their gills and get all 

the food they need from a yolk sac attached 

to their bellies. 

_a__   _l__   __e_   __v_   __i_   _n__ 

15        17         6         16       10        12    

Trout swim up to the water surface 

to fill the swim bladder. They must 

now look for food to eat.  

f_   __r_   __y_ 

 24        3         17 

Trout live in rivers, streams or lakes and eat 

insects, crustaceans or other fish. 

__a_   _d__   _u__   __l_   _t__ 

 15       21        5          17       22 

Answer:  yolk sac   

Vertical marks camouflage the trout from 

predators. They live in gentle water along 

the stream bank. 

__p_  _a_  __r_   _r__ 

 12       15       3          3 
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Trout Life Cycle Maze 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

List the order of a ǘǊƻǳǘΩǎ ŘŜǾŜƭƻǇƳŜƴǘΥ 

1.      

2.      

3.       

4.      
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Trout Life Cycle Maze 

 
 

[ƛǎǘ ǘƘŜ ƻǊŘŜǊ ƻŦ ŀ ǘǊƻǳǘΩǎ ŘŜǾŜƭƻǇƳŜƴǘΥ 

1. egg     

2. alevin     

3.  fry, parr or fingerling   

4. adult     
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Trout Life Cycle Ȱ Lower 

Elementary  

 
Summary 
Students learn about the life cycle and 

development of trout.  

 

Objectives 
Students ǿƛƭƭΧ 

¶ order the stages of trout development  

¶ describe the life cycle of a trout  

¶ identify the life cycle stage the ŎƭŀǎǎΩǎ 
trout are going through 

Materials 

¶ copies of the Trout Life Cycle booklet, 
one per student 

¶ copies of the Trout Life Cycle sheet 
and Trout Life Cycle Stages sheet, 
one per student; and/or copies of the 
Trout Life Cycle Wheel, one per 
student 

¶ brads, if using Trout Life Cycle Wheel 

¶ coloring materials  

Background 

The typical life of a trout begins when eggs are 
deposited and fertilized in the gravel of a stream. 
Once fertilized, the eggs are covered by gravel which 
protects them from direct sunlight, strong river 
currents, and potential predators. After seven to 10 
days, the head and body regions of the fish begin to 
form. The eggs are very fragile at this stage and any 
movement may prove fatal. About 30 to 90 days 
after fertilization, eyes begin ǘƻ ŀǇǇŜŀǊΦ ¢Ƙƛǎ άŜȅŜŘέ 
stage means that the embryo is developing normally 
and is now able to withstand considerable 
movement. This is the stage at which you received 
your eggs. During incubation, the eggs are subject to 
many hazards, such as disease, drought and 
flooding; many eggs do not make it through this 
vulnerable period. 

As the fish continue to develop within their shells, it 
is believed that eventually the shells become limiting 
ς the embryos cannot extract enough oxygen from 
surrounding water. The wiggling embryos then 
release enzymes to dissolve the eggshell, and 
eventually the trout break through the shell. The 

alevin, or sac fryΣ ŜƳŜǊƎŜ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ōŜǘǿŜŜƴ ҁέ 
ǘƻ мέ long. The alevin discard their shell membranes, 
but the yolk sacs remain attached to their stomachs. 
Oxygen is now absorbed from water flowing over 
their gills. 

Alevin will move up to the surface of the streambed 
but remain hidden within the gravel. They are 
completely dependent upon the yolk ǎŀŎΩǎ ǎǘƻǊŜ ƻŦ 
protein, minerals, salts and fats for nourishment. 
This fixed food supply must last for a few weeks up 
to four months. If sediment has not built up in the 
gravel and around the alevin (limiting the oxygen 
supply) their growth rate will be determined by the 
temperature of the water. High water temperatures 
will make the alevin develop faster. In warmer water, 
metabolic processes (digestion and respiration) 
occur more quickly.  

 

Once the yolk sac has been absorbed, the 
incubation period finally ends. The trout, now 
called fry, must leave the gravel in search of new 
food sources. At this point, the young fry are still 
heavier than water and must reach the surface of 
the water to inflate their swim bladders. The fry 
tunnel out of the gravel and travel up through the 
water.  When the fry make it to the surface of the 
water, they snatch air with a sideways, snapping 
motion of the head. They then drop back, keeping 
their mouth and gill covers tightly closed to 
swallow the air. Some young fry (depending on 
the species) begin a migration from their natal 
(home) stream to a habitat richer in food 
resources, such as a lake or river. The fry migrate 

Grade Level 

k-3 

Subject Areas 

Language Arts, Science  

Language Arts Standards 

1.RC-2; 1.RC-3; 1.VD-3; 1.W-1 

3.VD-3 

Science Standards 

1-LS-2.1 

3-LS-2.1 

Time 

20 ς 40 minutes  

Vocabulary 

adult, alevin, egg, fry, life cycle, redd, sac 

fry, spawn, yolk sac 
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inconspicuously in the dark, usually when stream 
levels are high, and waters are turbid in the 
spring. 

When young fish reach the size of a human finger, 
they are called fingerlings. Vertical marks (parr 
marks) along their sides help camouflage them 
from predators, so they may also be called parr. 
The fish tend to live in gentle water near the 
stream bank. It is only when they get bigger and 
stronger that they move to the faster current. 

Trout reach full maturity after about two years. 
Adults eat insects as well as other fish, even 
smaller trout. Trout tend to reside in the main 
current of the stream. The age at which trout 
reach sexual maturity varies due to many 
different factors, such as genetics or availability of 
food. Trout may spawn when as young as three, 
but most trout do not spawn until they are six or 
seven. Trout are cued by changes in day length 
and temperature to reproduce. The fish swim 
upstream, spurred by the flow of clear, cold snow 
melt, until they find the spot where they hatched. 

Males will fight for spawning rights to the 
female. The most dominant male will win and 
spawn. The process of courtship and nest 
building will last for hours. Only when the 
female is ready will the spawning commence. 
The female finds an area with adequate gravel 
and water flow and creates a redd. A redd is a 
nest for the eggs. She fans her caudal (tail) fin 
to rearrange and clean the gravel. Redds can 
be up to a foot deep to protect the eggs. The 
female will signify to the male that she is 
ready to release her eggs by arching her back 
and quivering over the redd. The male will 
join her, and they both open their mouths. 
The female releases her eggs, and the male 
releases milt, which contains sperm. An 
average female rainbow trout will deposit 
roughly 2,000 eggs and will immediately begin 
to bury the eggs. Trout can spawn more than 
once, unlike most salmon, and may spawn 
every one to three years. Once the adult dies, 
its body will decompose in the water, 
providing nutrients back to the water and 
helping the cycle of life continue. 

 

 

Procedure 
1. Hand out copies of the Trout Life Cycle booklet to 
ǎǘǳŘŜƴǘǎΦ IŀǾŜ ǘƘŜƳ ŦƻƭŘ ǘƘŜ ǇŀǇŜǊ άƘŀƳōǳǊƎŜǊ 
ǎǘȅƭŜέ ŀƴŘ ǘƘŜƴ fold in half to make a book. 

2. Explain the life cycle of a trout to the students using 
the Trout Life Cycle booklet. Supplement 
information with the following, as needed.  Have 
the students write the name of the life stage in the 
blanks provided. 

¶ Egg: The female lays her eggs in a nest, called a 
redd, that she builds by flipping her tail up and 
down. She makes a hole in the gravel to lay her 
eggs. By moving the rocks around, she also 
makes a clean home. When the rocks rub 
against each other, the algae and dirt are 
rubbed away, too. The mother will lay about 
2,000 eggs. When she is done laying her eggs, 
she covers the eggs with rock to help protect 
them from predators and sunlight. Once the 
eggs are safe in the nest, the mother and father 
trout do not help the eggs in any way. The eggs 
are left to develop and grow on their own. The 
trout get oxygen from the water through the 
eggshell. 

¶ Alevin or sac fry: Baby trout that just hatched 
are called alevin or sac fry. They are between 
ҁέ ǘƻ мέ ƭƻƴƎΦ ¢ƘŜ ŀƭŜǾƛƴ leave their shells, but 
the yolk sacs remain attached to their 
stomachs. Alevin now use their gills to get 
oxygen from water. Alevin move up to the top 
of their rock nest but remain hidden within the 
gravel. They άŜŀǘέ ǘƘŜ ŦƻƻŘ ƛƴ ǘƘŜƛǊ yolk sacs to 
stay alive.  Their yolk sacs have enough food to 
last a few weeks or up to four months. It all 
depends on how fast the alevin grow.  

¶ Fry:  When the yolk sac has been fully absorbed 
and is all gone, the trout must leave their gravel 
nest to look for food. They are now called fry. 
At this point, the young fry are heavier than 
water. To float, they need air in their swim 
bladders. The fry tunnel out of the gravel and 
up through the water. When the fry make it to 
the top of the water, they grab air with their 
mouths. They swallow the air and push the air 
into the swim bladder. Fry must hide from 
predators and find enough food to grow.   

¶ Adult: Trout are fully grown when about two 
ȅŜŀǊǎ ƻƭŘΣ ōǳǘ ǘƘŜȅ ǳǎǳŀƭƭȅ ŘƻƴΩǘ ǎǇŀǿƴΣ ƻǊ ƭŀȅ 
eggs, until they are six or seven. They must eat 
and stay alive until it is time for them to lay 
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eggs. Trout swim upstream until they find the 
spot where they hatched. This is where the 
adults will lay their eggs.   

 

Evaluation 
1. Hand the students the Trout Life Cycle Stages sheet. 

Have students color the stages and cut out the 

squares. 

2. Hand the students the Trout Life Cycle sheet. Have 

students glue the stages in the correct squares.  

3. Ask the students to circle the life stage their trout 

are in currently.  

4. Check that the life stages are in the correct order 
and the current life stage is correctly identified.   

5. As a class or individually, have students recite the 
life stages and briefly describe what is happening 
during each stage.  
And/Or 

6. Hand out the Trout Life Cycle Wheel to the 
students. Have them color the stages/pictures on 
the wheel and cut out the circles and pie piece on 
the top circle. Place the top circle over the bottom 
circle, poke a hole in the small center dot, and hold 
together with a brad. For added strength and 
stability, you may want to have students glue the 
circles onto construction paper and then cut the 
circle and pie piece out before putting the pieces 
together.  

7. Ask the students to move the cutout to the life 
stage their fish are in at this time. Check that all 
students have their wheel in the correct location.   

8. As a class or individually, have students recite the 
life stages of a trout and briefly describe what is 
happening during each stage.  
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ͭrout ͥife ͜ycle 

 ______   ______   ______ 

 A trout begins its life as an egg. The egg 

is in a gravel nest called a redd.  

Name:        

______   ______   ______   ______   ______ 

An adult eats bugs and other fish. It may 

be 3 to 7 years old before it lays eggs.  

______   ______   ______   ______   ______   ______ 

A trout that just hatched is called an alevin. 

It gets its food from a yolk sac stuck to its 

belly. 

______   ______   ______ 

A trout that has used up its yolk sac is 

called a fry. It must now look for food to 

eat. 
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Trout Life Cycle Stages  

Color the  trout life cycle stages and cut out the squares. Glue the  squares in the correct box 

on the Trout Life Cycle sheet.  
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Trout Life Cycle  
 

Glue the stages of the trout life cycle i n the correct box. Circle the life cycle stage of your 

trout.  
 
 
 
 

 

  

Eggs Alevin or Sac Fry  

Fry  Adults  
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Trout Life Cycle Wheel Top  

Color and cut out the circles. Place the top on the bottom and hold together with a brad.  

  

 

Cut out 

Trout Life Cycle  
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Trout Life Cycle Wheel Bottom  
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Only the Strong (and 

Lucky) Survive !  
Summary 

Students calculate the survival of trout eggs to 

spawning adults. 

 

Objectives 

{ǘǳŘŜƴǘǎ ǿƛƭƭΧ 

¶ use subtraction to solve a problem 

¶ formulate a mathematical equation from a 

word problem 

¶ calculate percent of fish that survive 

¶ name situations that might affect trout survival 

from eggs to adults 

 

Materials 

¶ copies of Only the Strong (and Lucky) Survive! 

worksheet 

 

Background 

Trout face many obstacles and challenges while 

developing. The main reason why trout and other prey 

animals have a large number of offspring is to help 

ensure that some young live to carry on their genes. 

Trout eggs, juveniles and adults are eaten by many 

different predators. Drought may affect the levels and 

temperatures of water. By far, the largest threat to 

trout, like most wild animals, is habitat destruction. 

Habitat destruction may happen from natural causes or 

from human activity.  

 

This activity gives students an idea of some situations 

that may affect trout survival. The number of trout eggs 

laid (2000) and the number of trout that may survive to  

 

 

 

spawn (300), are realistic numbers. Only about 15% of 

trout eggs laid will live to spawn as adults.   

 

Procedure 

1. Brainstorm and discuss with students what 

might affect whether trout live to spawning 

age.  

2. Hand out the Only the Strong (and Lucky) 

Survive! worksheet.  

3. Complete the worksheet as a group or 

individually. Help younger students, as needed, 

to figure the percent survival. 

 

Evaluation   

1. As a class, go over and correct the worksheet.  

2. Have the students mention some ideas that 

they thought might affect trout survival that 

were not examples on the worksheet.   

3. Were the students surprised by the number of 

trout that survived? Why or why not? Mention 

that this scenario is accurate for trout survival.  

 
  

Grade Level 

4-12 

Subject Areas 

Math, Science 

Science Standards 

5-LS-2.3 

MS-LS-2.1; MS-LS-2.5 

HS-LS-2.1 

Time 

20 minutes  

Vocabulary 

erosion, egg, fry, macroinvertebrate, riparian, 

sac fry, silt 
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Only the Strong (and Lucky) Survive!  
 

 
 

 

 

 

               

 

 

 

          

 

 

 

 

              

  

 

               

 

              

              

               

Trout lay thousands of eggs, but a much smaller number survive to spawn. At each stage of life, trout face 

many obstacles that threaten their survival. Use the numbers below to find out how many rainbow trout 

typically survive from egg to spawning adult.  

 

1. A female deposits two 

thousand eggs in a redd. Two 

hundred eggs are not fertilized.  

 

2. Twenty -eight eggs are washed out 

of the gravel after a careless ATV 

driver crosses the stream.  

3. A construction site upstream 

causes erosion, and silt kills four 

hundred ninety alevins.   4. Two hundred four fry  are 

preyed upon by herons, larger fish, 

and other predators.  

5. A grove of riparian trees is cut down 

leaving less food for macroinvertebrates. 

Macroinvertebrates decrease leaving less 

food for trout. Three hundred fifty -

three trout die. 

6. Drought causes the water level 

to drop. Water temperatures 

increase and four hundred twenty -

five adult trout die.  

How many trout survive to spawn?  What percentage of eggs survived to spawn as adults?  

List things that might affect trout survival. Add two that are not listed above.  
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Only the Strong (and Lucky) Survive! Answers  
 

 

 

1. A female deposits two thousand eggs in a redd. Two hundred eggs are not fertilized.  

 2000 ð 200 = 1800  

2. Twenty -eight eggs are washed out of the gravel after a careless ATV driver crosses the stream.  

 1800 ð 28 = 1772 

3. A construction site upstream ca uses erosion, and silt kills four hundred ninety alevins.   

 1772 ð 490 = 1282  

4. Two hundred four fry are preyed upon by herons, larger fish, and other predators.  

 1282 ð 204 = 1078  

 

5. A grove of riparian trees is cut down leaving less food for macroinvertebrates. Macroinvertebrates 

decrease leaving less food for trout. Three hundred fifty -three trout die.  

 1078 ð 353 = 725  

6. Drought causes the water level to drop. Water temperatures increase and four hundred twenty -five adult 

trout die.  

 725 ð 425 = 300  

How many trout are left to spawn? 300  

What percentage of the eggs survived to spawn? 15% 

List things that might affect trout survival. Add two that are not listed above.  

Habitat destruction, human carelessness, predators, water dries up, po llution, water temperature too hot, 

silt, flood washes away redd or young fish, no food, overfishing , diseases, invasive species 

 

 

Trout lay thousands of eggs, but a much smaller number survive to spawn. At each  stage of life, trout 

face many obstacles that threaten their survival. Use the numbers below to find out how many 

rainbow trout typically survive from egg to spawning adult.  
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Tale of a  Scale  

 

Summary 
{ǘǳŘŜƴǘǎ άǊŜŀŘέ ŀ ǎǘŜŜƭƘŜŀŘΩǎ life history by 

examining a scientifically accurate drawing of a 

steelhead scale. Then students write a narrative 

ŀōƻǳǘ ŀ ǎǘŜŜƭƘŜŀŘΩǎ ƭƛŦŜ ōŀǎŜŘ ǳǇƻƴ ǿƘŀǘ ǘƘŜȅ ƘŀǾŜ 

learned. 

 

Objectives 
Students ǿƛƭƭΧ 

¶ identify the stages in a ǎǘŜŜƭƘŜŀŘΩǎ life cycle 

¶ correlate different seasons with a 
ǎǘŜŜƭƘŜŀŘΩǎ ƎǊƻǿǘƘ 

¶ discover the effect life cycle events have 
on ŦƛǎƘΩǎ health 

¶ demonstrate learning through writing  

¶ propose ways people can help steelhead 
and salmon 

Materials 
¶ copies of enlarged fish scale for 

each student 

¶ projector/smart board or 
transparency of scale to lead class 
in labeling  

¶ markers, colored pencils, or crayons in the 
following shades: red, pink, light green, dark 
green and blue 

¶ writing materials  
 

Background 

In this activity, students examine a steelhead 
ǘǊƻǳǘΩǎ ǎŎŀƭŜΦ !ƭǘƘƻǳƎƘ ǎǘŜŜƭƘŜŀŘ ǘǊƻǳǘ are the 
same species as rainbow trout, they have a 
different life cycle. Steelhead are anadromous, 
like salmon, meaning they hatch in freshwater 
streams, travel to live in the ocean for a few 
years, then return to freshwater to spawn 
(reproduce).  Ocean-going forms of the trout 
can convert back to resident forms during 
droughts or when a dam blocks access to the 
ocean. Unlike salmon, steelhead do not always 
die after spawning and may live to spawn 
multiple times.  

A ǘǊƻǳǘΩǎ ƭƛŦŜ ƘƛǎǘƻǊȅ Ŏŀƴ ōŜ read in its scales.  
Steelhead and rainbow trout have very similar 

scales. However, because the steelhead is 
ŀƴŀŘǊƻƳƻǳǎΣ ƛǘǎ ǎŎŀƭŜǎ ǿƛƭƭ άǊŜŀŘέ a little 
differently and show more life events than a 
rainbow trout. 

There are four types of fish scales - placoid, cycloid, 
ŎǘŜƴƻƛŘ όǇǊƻƴƻǳƴŎŜŘ ΨǘŜƴ-ƻƛŘΩύΣ and ganoid. Trout, 
salmon, and most bony fish have cycloid scales. 
Fish with cycloid scales have the same number of 
scales their entire lives - the scales enlarge to 
accommodate growth. This results in a pattern of 
concentric growth rings on the scale, which look 
similar to the growth rings in the trunk of a tree. 
The growth rings on a scale are known by scientists 
as circuli (singular circulus). 

Just like counting the rings of a tree, biologists can 
determine a great deal of information about a 
steelhead by reading its scales with a microscope. 
The age of the fish, time spent at sea and the 
number of times it has spawned can all be 
determined. 

How do biologists do this? Aging fish is fairly easy. 
The development of circuli is like that of tree rings. 
During periods of rapid growth, the rings are widely 
spaced and when growth slows, the rings are more 
tightly spaced. Rings are formed on a cycloid scale 
every few months, so biologists can read into 
seasons, rather than just years with trees. Steelhead 
grow rapidly in the summer months when water 
temperatures and food availability are highest; they 

Grade Level 

3-7 

Subject Areas 

Language Arts, Science 

Language Arts 

3.VD-3; 3.W-4 

4.W-4 

5.W.4 

6.VD-3; 6.W-4 

7.VD-3; 7.W-4 

Science Standards 

3-LS-1.1 

MS-LS-2.1 

Time 

50 minutes  

Vocabulary 

anadromous, circuli, cycloid scale, migration, 

otoliths, scale, smolt, smoltification, spawn  
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experience slower growth during the colder winter 
months. Therefore, steelhead scales typically exhibit 
alternating bands of widely spaced (summer) and 
narrowly spaced (winter) growth rings. 

Two specific life events can also be seen in a 
ǎǘŜŜƭƘŜŀŘΩǎ ǎŎŀƭŜ ς smolting and spawning. As a 
young steelhead prepares for life in saltwater, its 
body undergoes tremendous change. A silvery 
sheen replaces the parr marks, and they undergo a 
complex internal transformation to survive in 
saltwater. This process of adapting and migrating 
to saltwater is called smoltification. The 
ǎǘŜŜƭƘŜŀŘΩǎ ǎŎŀƭŜ ǎƘƻǿǎ ŀ ǎƳƻƭǘ mark, a bold band 
separating circuli formed in freshwater from those 
formed in saltwater. 

 The other life event impacting steelhead is 
spawning. While a steelhead migrates and 
fights its way back upstream to its place of 
birth, it is beaten up by the current, hurdled 
over rocks, and weakened by bacteria and 
fungus. In addition, steelhead do not eat while 
spawning and rely solely on energy reserves 
built up in the ocean. Spawning steelhead 
decrease in size as they use up their energy 
reserves to fight the current. It is believed that 
the scales soon become too big for a shrinking 
steelhead, ŀƴŘ ǘƘŜ ǎŎŀƭŜǎΩ edges become worn 
and eroded, forming spawning scars. 

In addition to viewing trout scales, biologists can 
also age fish by collecting and examining 
otoliths. The otolith (which literally translates to 
άŜŀǊ ǎǘƻƴŜέύ is a small bone that floats in a fluid-
filled capsule located near the base of a ŦƛǎƘΩǎ 
skull. Otoliths help fish balance and maintain 
equilibrium. Otoliths also show growth rings so 
may be used to age fish. They are generally 
considered more accurate than scales 
(particularly for older specimens). However, the 
fish must be dead before an otolith is removed. 
Therefore, scale reading is less invasive. 

Procedure 
1. Discuss the life cycle of a steelhead. Explain 

that steelhead are the same species as 
rainbow trout, with one important difference - 
steelhead are anadromous. This background 
will allow students to hypothesize and 
interpret the meaning of the ǎŎŀƭŜΩǎ markings.  

2. Begin by asking the class if the small fry in their 

aquarium will grow more scales as they get 
bigger. Will they have the same number of 
scales throughout their lives? 

ω Explain how steelhead (just like trout) 
have the same scales throughout their 
lives and that the scales grow with the 
fish.  

3. Pass out copies of the scale drawing and 
coloring utensils. Have students observe the 
scale. Does this remind them of anything else 
found in nature? 

ω A ǘǊŜŜΩǎ rings. If you have a picture or 

tree cookie, compare it to the drawing 

of the scale. 

4. Discuss tree rings and how they are formed. 
Each tree ring is a layer of wood cells produced 
in one year. Does a tree grow the same amount 
every year? Are the rings all the same size? 
Why not? 

ω Each year brings different weather and 

a different growing season. A tree 

ǿƻƴΩǘ ƎǊƻǿ ƳǳŎƘ ŘǳǊƛƴƎ ŀ ŘǊƻǳƎƘǘ 

year, while a wet and warm year will 

promote tremendous growth. 

5. We can see the same is true with steelhead. The 
rings are not all the same size. Trout, however, 
grow rings every few months (not every year). 
Knowing what we do about trees, what do you 
think causes changes in the growth rate of a 
steelhead? 

ω Summer brings warm weather and lots 

of food for growth. The opposite occurs 

in the winter. 

6. Point out and label the core of the scale and 
explain that the first growth rings, or circuli, are 
formed from this point. The first circuli form 
when the fish is in its early stages. We see that 
the first rings are widely spaced apart, so what 
season do you think the steelhead emerged 
from its egg? 

ω The fry emerged sometime in the late 

spring/early summer ς depending on 

weather, water temperatures, etc. 

ω Label these first, widely-spaced 

circuli as ΨǎǳƳƳŜǊ in ŦǊŜǎƘǿŀǘŜǊΩ 

and color red. 
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7. The next set of circuli was formed closely 
together. What does this tell us about the 
ŦƛǎƘΩǎ growth and the time of year? 

ω ¢ƘŜ ǎǘŜŜƭƘŜŀŘΩǎ ƎǊƻǿǘƘ ǎƭƻǿǎΦ These 

rings were formed in the fall and winter. 

ω Label this section ΨǿƛƴǘŜǊ in 

ŦǊŜǎƘǿŀǘŜǊΩ ŀƴŘ ŎƻƭƻǊ ǇƛƴƪΦ  

ω There may be discrepancy over when 

summer growth ends, and winter 

begins. Just estimate since we are only 

labeling with two seasons. 

8. The fish then spends another year in 
freshwater. Find the summer and winter 
growth rings for the second year. Label the 
ΨǎŜŎƻƴŘ ǎǳƳƳŜǊ in ŦǊŜǎƘǿŀǘŜǊΩ and color red. 
Label ΨǎŜŎƻƴŘ ǿƛƴǘŜǊ in ŦǊŜǎƘǿŀǘŜǊΩ ŀƴŘ ŎƻƭƻǊ 
pink.  

9. Next there is a bold, dark circulus. What 
ƘŀǇǇŜƴǎ ƛƴ ŀ ǎǘŜŜƭƘŜŀŘΩǎ ƭƛŦŜ ŀŦǘŜǊ ŀōƻǳǘ two 
years in freshwater? What does the process 
entail? 

ω At this point, the steelhead prepares 

for its migration to the sea. The 

steelhead is called a smolt. Its body 

goes through some major changes and 

the scales show a dark band. 

ω [ŀōŜƭ ǘƘƛǎ ΨǎƳƻƭǘ mark or scarΩΦ 

10. The next few circuli are spaced far apart. 
Label these rings ΨŦƛǊǎǘ summer at ǎŜŀΩ ŀƴŘ 
color light green. 

11. This is followed by a winter at sea. Label 
ǘƘŜǎŜ ǊƛƴƎǎ ΨŦƛǊǎǘ ǿƛƴǘŜǊ ŀǘ ǎŜŀΩ ŀƴŘ ŎƻƭƻǊ ŘŀǊƪ 
green. 

12. Next you will see a scar, or blank spot, on the 
scale that stands out from the rest of the 
growth rings. What might a steelhead do as an 
adult, after a year at sea? What could cause a 
strain on the fish, leaving a scar on the scale? 

ω The steelhead returns to freshwater 

to spawn. During this time, it 

ŘƻŜǎƴΩǘ feed, and the scales develop 

special marks or scars. 

ω Label this mark ΨǎǇŀǿƴƛƴƎ ǎŎŀǊΩ ŀƴŘ 

color blue. 

ω Rings around the scar may be eroded 

so the spring/summer spent in 

freshwater spawning is not easily 

distinguished. 

13. The steelhead spends the winter in freshwater 
and then returns to the ocean the next spring. 

ω [ŀōŜƭ ǘƘƛǎ ΨǿƛƴǘŜǊ in 

ŦǊŜǎƘǿŀǘŜǊΩ ŀƴŘ ŎƻƭƻǊ ǇƛƴƪΦ 

14. After another summer and winter at sea, it 
travels back to freshwater to spawn again. 

ω [ŀōŜƭ ǘƘŜ ΨǎŜŎƻƴŘ ǎǳƳƳŜǊ at ǎŜŀΩ ŀƴŘ 

color ƭƛƎƘǘ ƎǊŜŜƴΦ [ŀōŜƭ ΨǎŜŎƻƴŘ ǿƛƴǘŜǊ ŀǘ 

ǎŜŀΩ ŀƴŘ ŎƻƭƻǊ ŘŀǊƪ ƎǊŜŜƴΦ [ŀōŜƭ ΨǎŜŎƻƴŘ 

spawning ǎŎŀǊΩ ŀƴŘ ŎƻƭƻǊ ōƭǳŜΦ 

15. Ask the students how the scales of the trout 
they are raising would compare to the scale of 
this wild steelhead. Do you think hatchery trout 
or steelhead would show the same markings on 
their scales as wild fish? 

ω No, hatchery fish are fed the same 

amount every day, so their growth 

rings are perfectly even. Wild fish 

will almost never have perfect 

growth, so if you see a scale with 

evenly spaced rings at the center, it 

was probably stocked by a hatchery. 

16. Compare the growth at sea with the growth in 
freshwater. Does the growth seem to increase 
when at sea? Why? 

ω The steelhead is older and bigger 

with more choices of prey. 

ω The ocean provides more food 

than freshwater. This is why 

the fish will make that 

dangerous journey. 

17. Review the life cycle of the steelhead. Discuss 
dangers the steelhead faces at each stage of the 
life cycle ς including predators in freshwater 
and the ocean, commercial harvesting, travel 
through dams, and habitat degradation. 

18. Encourage the students to think of things we can 
do to help keep steelhead and salmon 
populations healthy. 

Evaluation 
Write a first-person narrative as a steelhead trout 
that hatches in an Idaho creek, describing life at 
each stage of its life cycle. Conclude the story by 
suggesting ways we can lessen our impact on 
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steelhead and salmon in Idaho. 

 

Extension 
View real fish scales under a microscope. You 
may make your own slide or order one from 
a science teaching supply source. If you plan 
to conduct a fish dissection, you can easily 
use a scale from the rainbow trout you 
dissect. Remove scales by rubbing a finger 
nail up a small section of the trout ς from tail 
toward head. Place the scale and a drop of 
water on a slide. Cover the scale with a 
slipcover to observe under a microscope. 
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Name:      
 

Steelhead Scale
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Create a Trout  

Habitat /Ecosystem  

 
Summary 

Students create trout habitat or ecosystem dioramas 

using natural objects and paper copies of habitat 

parts. 

 

Objectives 

{ǘǳŘŜƴǘǎ ǿƛƭƭΧ 

¶ name and define the elements of a trout 

habitat or ecosystem 

¶ explain the differences between a habitat 

and an ecosystem 

¶ demonstrate understanding of a trout 

habitat or ecosystem by properly 

constructing and explaining created 

dioramas  

 

Materials 

¶ shoe boxes, one per student  

¶ color copies of Trout Habitat Parts printed 

on cardstock, one per student  

¶ blue paper or blue paint to line shoe boxes 

¶ strips of blue paper to support habitat parts 

¶ sand, small rocks and sticks 

¶ scissors 

¶ glue 

¶ large hole punch, optional 

¶ writing materials  

 

Advanced Preparation 

1. Ask students to bring in a shoe box or similar 

sized box from home. 

2. Make colored copies of fish and plants on 

cardstock. 

3. Collect a bucket of sand/dirt and a bucket of 

small rocks and sticks. 

  

Procedure 

1. Ask students what makes up a habitat. 

Habitats contain what animals need to 

survive - food, water, shelter and space ς in 

the proper arrangement. What about trout 

ecosystems? How are habitats and 

ecosystems similar and different? 

2. Can the students describe what a trout 

habitat or ecosystem would look like? What 

might they find in it?  

3. Explain to the students that they will be 

making a rainbow trout habitat or ecosystem 

diorama in the boxes that they brought from 

home.  

4. Show students a copy of the Trout and 

Habitat Parts sheet and the containers of 

rocks, dirt and sticks. Ask the students what 

the caddisflies and sculpin represent. (food) 

What about the plants, rocks and sticks? 

(shelter) How might these things interact 

with each other within the habitat or 

ecosystem? 

5. Instruct students to line their boxes with 

blue paper or paint the inside blue to 

represent the water. Allow paint to dry 

overnight. 

6. Have the students make three punches in a 

side of the box or remove one side of the 

box to view the diorama.   

7. Students then cut out fish, plants and fish 

food. Glue the fish and fish food to thin blue 

strips of paper. 

8. Bend the end of the blue strips and ends of 

the plants to make a foot. Glue the feet of 

the blue strips and ends of plants inside the 

Grade Level 

3-7 

Subject Areas 

Science 

Science Standards 

3-LS-3.3 

5-LS-2.4 

MS-LS-23 

Time 

2 class periods 

Vocabulary 

ecosystem, habitat 
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box so they stick up. Glue sticks, rocks and 

sand to the bottom of the box.  

 

Evaluation 

Depending on studentsΩ abilities and grade levels 

choose one or more of the following evaluations: 

¶ Have students give presentations or write a 

few paragraphs about the trout habitat or 

ecosystem they created. Students should 

mention the parts of habitat and how they 

help trout to survive.  

¶ Have the students create a flow chart of how 

matter moves within the environment they 

created. Students should include plants, 

animals, decomposers, etc. If appropriate for 

your students, cycling of matter and energy 

should include those among living and 

nonliving components. 
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Trout and Habitat Parts  

 
Rainbow trout 

 
 
 
 
 
Caddisflies 
 

 
 
Sculpin  
 

Plants 
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Aqu atic Ecosystems  
 

 

Summary 

Students read cards to show parts of and 

connections within an aquatic ecosystem. In doing 

so, a chain or web will be formed showing 

relationships between organic and inorganic 

components.   

 

Objectives 

{ǘǳŘŜƴǘǎ ǿƛƭƭ Χ  

¶ identify components of an aquatic 
ecosystem  

¶ identify food chains/webs within the 
ecosystem and label the elements as 
producers or primary, secondary or tertiary 
consumers 

¶ describe connections between elements of 
the ecosystem  

¶ discuss hypothetical changes in the 
ecosystem and their impacts 

¶ identify how energy flows through the 
ecosystem 

¶ discuss how interactions and relationships 
within ecosystems affect organic and 
inorganic components, including the social, 
economic, and political aspects within a 
geographical area 

 

Materials  

¶ 1 set of Aquatic Ecosystem cards (32 total) 

¶ ball of yarn (optional) 
 

Background  

Plants produce food (energy) in a process called 

photosynthesis. In plant cells, inorganic elements 

and energy from the sun are combined to make 

simple sugars. The raw materials for this process are 

carbon dioxide and water. Oxygen is produced as a 

waste product. Energy produced by plants is stored 

in their tissues.   

 

Food chains/webs can be found within ecosystems. 

Producers are the first links in a food chain. Animals 

that eat producers are called consumers. Consumers 

that eat only plants are called herbivores, and 

consumers that eat other animals are called 

carnivores. Some consumers eat both plants and 

animals and are called omnivores. Consumers may 

be primary, secondary, or tertiary. As energy is 

transferred, some of the energy is lost and some is 

conserved. This results in less and less energy being 

available for consumers at upper levels of a food 

web.    

 

In ecosystems, interactions between organic and 

inorganic elements are considered, such as plants, 

animals, soil, and climate. This activity also shows 

connections that are social, political, and economic 

in nature. Any changes within an ecosystem will 

affect all components and the interactions between 

them.  

 

Procedure  

1. Copy and cut out Aquatic Ecosystem cards.  
2. wŜŀŘ ǘƘŜ WƻƘƴ aǳƛǊ ǉǳƻǘŜΣ ά²ƘŜƴ ȅƻǳ ǘǊȅ ǘƻ 

change a single thing, you find it hitched to 
ŜǾŜǊȅǘƘƛƴƎ ŜƭǎŜ ƛƴ ǘƘŜ ǳƴƛǾŜǊǎŜΦέ 

3. Ask students to share ideas about what Muir 
meant. Do they agree with the statement? 

4. Explain that in this activity each student will 
become part of an aquatic system that 
includes plants, people, animals, and their 
environment (an ecosystem). 

Grade Level 

5-12 

Subject Areas 

Science 

Science Standards 

5-PS-3.1; 

5-LS-1.1; 5-LS-2.4; 

MS-LS-1.5; MS-LS-2.1; MS-LS-2.3; MS-LS-2.4; 

MS-LS-2.5 

HS-LS-2.6 

Time 

30-55 minutes 

Vocabulary 

Carnivores, consumers, ecosystem, food 

chain, food web, herbivores, inorganic, 

omnivores, organic, primary, producers, 

secondary, tertiary 
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5. Pass out the cards. Have each student 
silently read the card and think of who or 
what might follow him or her. If you have 
fewer than 32 students, hand out 2 
sequential cards to a student, so all cards are 
used.  

6. Students should begin mingling and finding 
ǘƘŜ ǇŜǊǎƻƴ ǿƘƻ ƛǎ ǘƘŜƛǊ άDǳŜǎǎ ²Ƙƻέ ƻǊ 
άDǳŜǎǎ ²ƘŀǘΚέ /ŀǊŘǎ ŀǊŜ ƴǳƳōŜǊŜŘ ǘƻ ƘŜƭǇ 
with proper sequencing. As they do this, 
they should begin to form a line which will 
become a circle with the two suns coming 
together. Once the circle is formed, have 
students read their cards aloud, in order.   

7. You can do this activity with yarn to help 
show the interconnectedness within the 
ecosystem. To do this, students stand 
randomly in a circle. The number one sun 
card holds the yarn and reads his or her 
card. Have the students decide who or what 
comes next. Again, the numbers on the 
cards will help with this. The sun holds the 
end of the yarn and throws the ball of yarn 
to the next person. This student reads his or 
her card and repeats the process, throwing 
yarn to the person who comes next. 
Continue until everyone is holding the yarn, 
and a web is formed. Once the circle or web 
is complete, have the students read their 
cards again in order. 

8. When in the circle or holding the web, 
discuss some of the following questions: 

¶ Are the components of the ecosystem 
connected? 

¶ Does the pattern created by the string 
remind you of something?  (Connections in 
an ecosystem are complex, more like the 
strands in a spider web than the links of a 
chain.) 

¶ Does matter that is not food, like water, 
move within an ecosystem? Tell the students 
that a drought is occurring in their 
ecosystem. There is less water available. 
Have students that represent forms of water 
tug on the yarn. Who felt the tug? Have any 
students that felt the tug also tug on the 

yarn. Have students continue to gently pull 
on the yarn until everyone is tugging. Have 
the students stop pulling and ask what 
happened to the ecosystem during the 
drought. Who was affected by the drought, 
and how might they handle the changes?  

¶ Ask if people are part of the ecosystem. 
What negative or positive effects can they 
have on the ecosystem? 

¶ What if our policymakers decided to let 
anglers and fishermen catch as many fish as 
they wanted, whenever they wanted? What 
might happen to fish populations? How 
might that affect Idaho?  

¶ Can anyone identify a food chain within the 
ecosystem? What makes up the food chain 
and what are their trophic levels?   

¶ Start rolling up the yarn and gathering the 
ŎŀǊŘǎ ŀƴŘ ŀǎƪ Ƙƻǿ WƻƘƴ aǳƛǊΩǎ ǉǳƻǘŜ ǊŜƭŀǘŜǎ 
to this activity.   

 

Evaluation 

5ŜǇŜƴŘƛƴƎ ƻƴ ȅƻǳǊ ǎǘǳŘŜƴǘΩǎ ƭŜǾŜƭΣ ǇƛŎƪ ǎƻƳŜ 

evaluations below, and have students brainstorm 

and record their ideas, either individually or in 

groups. 

1. 5ŜǎƛƎƴ ŀƴ ŜŎƻǎȅǎǘŜƳ ƻŦ ǘƘŜƛǊ ƻǿƴΦ 5ƻƴΩǘ 
forget both living and nonliving components.  

2. Describe at least three food chains or food 
webs found in an aquatic ecosystem and list 
their components and trophic levels.    

3. Explain how energy and matter flow through 
an ecosystem. Give examples that were not 
discussed. 

4. What changes might occur if a foreign plant 
or animal was added to the ecosystem. 
Record the added element, who/what would 
be affected and the responses the affected 
elements might take.   
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1. I am the sun. Plants use my energy to 
make food, even simple water plants 
likeéGuess who? 

  

 

5. I am a cutthroat trout, Idahoôs state fish. I 
live in all kinds of environments and eat all 
kinds of insects and fish, including sculpin.  I 
also feed many of Idahoôs animals, including 
this reptile who targets me when I am 
youngéGuess who? 

 

    

 

 

 

 

 

2. I am algae. Depending on my kind, I grow 
on rocks and other substrate or float on the 
waterôs surface. When I make food from 
the sunôs energy, I use some to stay alive, 
and I store some. I am eaten by aquatic 
insects includingéGuess who? 

  
 
 
 
 
 
 
6. I am a garter snake. Many people donôt 

know that I swim under water to eat small 
fish. Although I am a predator, I am also prey. 
I could easily become food energy for this 
long-legged, long-beaked wading 
birdéGuess who? 

     
 
 
 
 

 Mayfly                          Stonefly                       Caddisfly 

3. I am a mayfly, stonefly or caddisfly. I 
use some of the energy I get from plants, 
such as algae, to live. I also store energy in 
my muscles. I am a source of food, and 
therefore energy, for this small, bottom-
dwelling fishéGuess who? 

  
7. I am a great blue heron and am often 

mistaken for a crane. I feed in ponds, rivers, 
and streams by day, eating snakes, fish, 
frogs, crayfish, and insects. At night I like to 
roost high up in a éGuess what? 

 

    

4. I am a sculpin. One of Idahoôs native fish 
species. I use the energy I get by eating 
fish and insects to live, but I also store 
some of the energy in my muscles. I am 
food and an 
energy source for 
this larger 
fishéGuess who? 

  
8. I am a cottonwood tree. I provide food and 

shelter for many animals, and I prevent 
erosion. I am only found in areas where my 
roots can always get water. That is why I am 
so common along these waterwayséGuess 
where? 
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9. I am a river. Water that feeds me starts in 
the mountains as snow or rain and flows to 
the ocean. I carry these fish to the ocean as 
juveniles and provide a highway for their 
return as 
adultséGuess 
who? 

 

  
13. I am a river otter- often confused with the 

much smaller mink. I rely on crayfish, trout, 
and other fish to sustain me. All of us depend 
on this essential natural resourceéGuess 
what? 

 

    
 

10. I am a spawning salmon. I started in the 
water as an egg. When I was 1 ½ years old, 
I rode the riverôs current to the ocean. In the 
ocean, I act as a food source for killer 
whales and many others. I will return to the 
waters of my birth 
after one, two, or 
three years at sea. I 
will spawn and 
becomeéGuess 
who? 

 

  
14. I am cold, clean water. I am essential to all 

forms of life, but I am useless if I am polluted. 
Riffles and waterfalls fill me with this 
dissolved gas that fish and others extract 
from me with their gillséGuess what? 

 

    
11. I am the carcass of an adult salmon. I 

have spawned to start the next generation. 
Now I will release the nutrients I gathered 
from the ocean into the environment. I will 
nourish plants and 
animals as far as 
two hundred miles 
from the river. I am 
a keystone species. 
The end of my life is the beginning of life for 
others. This ñfreshwater lobsterò loves to eat 
meéGuess who? 

 

  
 
15. I am oxygen. Fish use 

their gills to take me out of 
the water, but I am also 
absorbed by these small, 
round living things that will 
eventually become a 
fishéGuess what? 

   
 
 

 

 

 

 

 

12. I am a crayfish. I eat almost anything, dead 
or alive. Some people find me tasty, too. I 
am the favorite food for herons, mink, 
raccoons, and this playful river 
animal...Guess who? 

  
16. We are fish eggs. Our mother built us a 

special nest, called a redd. We are safe in the 
redd, but those of us that didnôt get buried 
properly become food for sculpins, birds, 
insects, and this 
orange spotted 
fish that is a 
member of the 
char familyé 
Guess who? 
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17. I am a bull trout. I depend on other fish 
for my livelihood; without them our 
populations would decline. I, along with 
cutthroat, rainbow, and steelhead trout, 
am a popular sport fish for these 
humanséGuess who? 

 

  
21. I am a fry. If I am a Chinook fry, I will 

spend a year or two in freshwater before I 
migrate to the ocean. If I am a cutthroat 
trout fry, I will spend my entire life in 
freshwater. If my 
habitat has been 
damaged, these 
manmade facilities 
may be used to 
offset the losses to 
natural reproductionéGuess what? 

 

    
18. I am an angler. I do my best to be a good 

sport by following special rules designed 
to protect fish. When I reach the age of 
14, I must have one of these permits to 
legally fishéGuess what? 

 

  
22. I am a fish hatchery. I may be used to 

produce fish for anglers or for 
conservation purposes. Many hatcheries 
have been built to offset the loss of 
salmon and 
steelhead, caused 
by construction of 
these manmade 
structures that 
block or reduce 
the passage of juveniles and 
adultséGuess what? 

     
19. I am a fishing license. Some of the 

money anglers spend on me is used to 
improve fish habitat. One type of 
improvement or restoration involves the 
addition of this material to a river or 
stream, particularly in spawning areas... 
Guess what?   

 
 
 

  
23. I am a dam. The most 

common purposes for 
my construction are 
flood control, water 
storage for irrigation, 
power generation, and 
navigation. Like 
everything else, dams 
have costs and 
benefits. It is up to us to make decisions 
about environmental issueséWho are 
we?  

    
 

20. I am gravel. Spawning trout need clean 
gravel to build a nest and lay their eggs. 
The nest, or redd, provides a safe place 
for developing fish. Spaces between the 
gravel allow oxygen to flow in and waste 
products to be carried out. Young fish 
stay in the redd until their yolk sac is 
absorbed. The fish 
are now 
calledéGuess who? 

  
24. We are society. We all depend on 

natural resources to make a living, for 
sustenance and for recreation. Water is 
one of our most precious natural 
resources. In 
Idaho, this 
winter form of 
water is very 
important for 
irrigation, 
recreation and drinking water...Guess 
what? 
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25. I am snow. I come from the clouds that 
form as water evaporates from the earth. 
By far, the largest source of moisture are 
these huge 
bodies of wateré 
Guess what? 

 

  
29. I am an adult salmon. I am an important 

source of food to many animals, 
including humans. I must be managed 
carefully. My survival is affected by 
conditions in freshwater and in the 
ocean. I depend on many food items in 
the ocean including this 1-inch shrimp-
like creature that is also essential to 
whaleséGuess 
who?  

    
26. We are the oceans. 75% of planet earth 

consists of water, and only 1% of that 
water is freshwater. We provide plenty of 
room for thousands of different fish 
species. Many people make a living by 
catching fish that eventually land on 
dinner plates. 
These people 
areé Guess who?  

  
30. I am krill. I am an essential source of 

food for many ocean creatures including 
the largest animal on the planet - the blue 
whale. A blue whale can be 100 feet long, 
weigh 150 tons and eat 40,000,000 krill a 
day. I depend on smaller creatures for my 

energyéGuess who? 
 

    
27. We are commercial fisher people. Our 

livelihoods depend on sustainable 
fisheries. To avoid overharvesting 
species, we are required to follow fishing 
rules and regulations. These regulations 
are determined by 
people whose job it 
is to protect the 
fisherieséGuess 
who?  

 

  
31. We are plankton. We are tiny 

organisms adrift in ocean and freshwater 
environments. Plant plankton are called 
phytoplankton and animal plankton are 
called zooplankton. Like all plants, 
phytoplankton rely on this energy source 

to produce 
foodéGuess what? 

   
 

28. I am a policymaker. I rely on 
information from biologists to set fishing 
regulations that will protect fisheries 
resources. My decisions are particularly 
important for fish species whose 
populations are declining. I must be 
especially careful when 
making decisions about 
threatened or 
endangered species like 
theseéGuess who? 

  
32. The sun. The END (and the 

BEGINNING). 
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Aquatic Food Chain 

Collages  
 
Summary  
Students learn energy is passed from one organism 
to another when animals eat. Students construct 
food chains. 

Objectives 
Students ǿƛƭƭΧ 

¶ identify components of a food chain  

¶ describe connections between 
components of a food chain 

¶ explain how energy flows or is 
passed through a food chain  

 

Materials 
¶ copies of the Aquatic Food Chain Links, 

one per student, if using 

¶ мнέ · муέ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŀǇŜǊ ƛŦ ǎǘǳŘŜƴǘǎ 
make their own food chains  

¶ coloring materials 

 

Background 

A river, and the green strip of land around it (the 
riparian zone), is a living community. The 
organisms living in this community are connected 
in many ways. One way animals are connected is 
by what they eat. All life depends on the sun and 
the ability of green plants to use sunlight to 
synthesize simple sugars from carbon dioxide and 
water. Through this process, known as 
photosynthesis, plants take energy from sunlight 
and make it available to animals. Plant eaters, or 
herbivores, eat the plants directly; animal or flesh 
eaters, carnivores, eat both herbivores and other 
carnivores. Omnivores eat both plants and 
animals. When an animal eats other plants or 
animals, a food chain is formed. A food chain is a 
simplified way of showing energy relationships 
between plants and animals in an ecosystem. For 
example, a food chain of sun Ҧ algae Ҧ mayfly Ҧ 
rainbow trout Ҧ bald eagle shows that the sun 
provides energy to the algae (producer), which in 
turn is eaten by a mayfly (primary consumer and 
herbivore). The mayfly then becomes energy for a 
rainbow trout (secondary consumer and 

carnivore). Finally, a bald eagle (tertiary consumer 
and carnivore) eats the trout. However, this is a 
very simplified version of what happens in nature. 
Rarely does an animal eat only one type of food; 
most animals consume many types of food and 
are, in turn, consumed by many types of 
predators.  

 
Procedure  

1. Begin a discussion with the students on 
how animals get the energy they need to 
live. Help guide the discussion along to the 
idea that animals eat many different types 
of food to get the energy they need to 
survive. Just like humans, animals may eat 
plants, other animals (meat) or both plants 
and animals to survive.  Animals that eat 
plants are called herbivores; meat eaters 
are called carnivores. Animals that eat both 
plants and meat are called omnivores. 
These differences can be broken down into 
even more specific distinctions. Frugivores 
eat fruit; insectivores eat insects.  

2. Ask the students where plants get their 
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energy. Most plants need water and the 
nutrients found in soil to survive, but 
without the sun giving them the energy to 
make sugar, plants could not survive. 
tƭŀƴǘǎ ǳǎŜ ǘƘŜ ǎǳƴΩǎ ŜƴŜǊƎȅ ǘƻ ǘǳǊƴ ǿŀǘŜǊ 
and carbon dioxide into sugar. This process 
is called photosynthesis.   

3. Define a food chain. A food chain is formed 
when animals eat something to survive. A 
mouse eats a plant; a snake eats the 
mouse, and an owl eats the snake. Each 
animal gets the energy needed by eating a 
plant or animal. The energy is passed from 
one animal to another when it is eaten.  

4. !ǎƪ ǘƘŜ ǎǘǳŘŜƴǘǎΣ ά²Ƙŀǘ ǎǘŀǊǘǎ Ƴƻǎǘ ŦƻƻŘ 
ŎƘŀƛƴǎΚέ !ƭƭ ŦƻƻŘ ŎƘŀƛƴǎ must start with a 
source of energy. The energy that forms 
most food chains comes from the sun. In 
the ocean, there is another energy source 
ς boiling-hot, deep-sea vents. Sunlight 
cannot reach the ocean floor, so bacteria 
use minerals and chemicals from hot vents 
to make energy and start food chains deep 
in the ocean. The sun is the start of almost 
all food chains. Without the sǳƴΩǎ ŜƴŜǊƎȅ 
giving plants what they need to make 
sugar, animals would not have plants to 
eat. Sun gives energy to a plant Ҧ animal 
eats plant Ҧ animal eats animal that ate 
plant.  

5. For older students, introduce the trophic 
levels of the food chain. Producers (plants) 
ǳǎŜ ǘƘŜ ǎǳƴΩǎ ŜƴŜǊƎȅ ǘƻ ƳŀƪŜ ǘƘŜƛǊ ƻǿƴ 
food. Primary consumers (herbivores) eat 
producers. Secondary consumers 
(carnivores or omnivores) eat primary 
consumers. Tertiary consumers (carnivores 
and omnivores) eat secondary consumers. 
Quaternary consumers (almost always 
carnivores) eat tertiary consumers. 
Scavengers clean up dead animals; 
decomposers (bacteria, fungi, molds) break 
down and feed on the tiny elements and 
nutrients that make up an animal or plant. 
Decomposers return these basic nutrients 
back to the soil where they become 
available to plants and, in turn, the animals 
that eat plants.  

6. Have the students brainstorm some 
aquatic (water) food chains. How might a 

trout fit into a food chain? What do trout 
eat?  (insects, snails, leeches, fish) What 
does an insect eat? (algae, moss, cattails, 
other insects) How would these organisms 
ƳŀƪŜ ŀ ŦƻƻŘ ŎƘŀƛƴ όŘƻƴΩǘ ŦƻǊƎŜǘ ǘƘŜ ǎǳƴύΚ ό 
sun ς algae ς insect -  trout) What might 
eat the trout? (other trout and fish, 
human, river otter, raccoon, great blue 
heron, eagle, osprey) Add one of these 
animals to the food chain and you get a 
food chain of sun Ҧ algae Ҧ insect Ҧ 
trout Ҧ river otter.  

7. For younger students:  
Tell the students they will be making a food 
chain. Show the students a completed food 
chain made from the Aquatic Food Chain 
Links provided and post for reference.  

a. Pass out the Aquatic Food Chain 
Links. Ask the students to identify 
the links in the food chain and 
write the food chain on the board. 
SunҦ leafҦ bug Ҧ fish  

b. Have the students cut out the links 
on the dotted lines. Do not cut out 
the fish.  

c. Glue the sun onto the circle on the 
ƭŜŀŦΦ DƭǳŜ ǘƘŜ ƭŜŀŦ ƻƴǘƻ ǘƘŜ ƛƴǎŜŎǘΩǎ 
open mouth. Glue the insect onto 
ǘƘŜ ŦƛǎƘΩǎ ƻǇŜƴ ƳƻǳǘƘΦ  

d. Color the fish and its mouth; color 
the insect and its mouth; color the 
leaf and the sun. 

e. Have the students write the food 
chain on the bottom of the page. 
You may want to substitute words 
for the arrows. (leaf uses sun; bug 
eats leaf; fish eats bug)  

8. For older students:  
a. Show the students examples of the 

food chain collages they will be 
making. Some examples follow.  

b. Have the students brainstorm 
aquatic food chains to design and 
make. You may want to require 
that the students have two to 
three animals, a plant and the sun 
represented in the food chain.  It 
may be helpful to have the 
students sketch an outline of their 
food chain with the animals 
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άŜŀǘƛƴƎ ŜŀŎƘ ƻǘƘŜǊέ and get the 
ǘŜŀŎƘŜǊΩǎ ŀǇǇǊƻǾŀƭ ōŜŦƻǊŜ 
beginning the next step with 
construction paper. 

c. ¦ǎƛƴƎ мнέȄ муέ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŀǇŜǊΣ 
have the students select a 
background color.  

d. Now, have the students select a 
color for the top predator in the 
food chain. Fold the paper 
vertically and draw half of the 
predator face on the paper. The 
middle of the face will be on the 
fold. This will make the face 
symmetrical. Cut out the predator 
face; draw or make eyes, nose and 
teeth from scraps of paper. Glue 
the top predator onto the 
background paper. 

e. Now make the next link in the food 
chain the same way. Make this link 
smaller so it fits into the mouth of 
the top predator. Check for size, 
adjust as needed and glue it into 
place. Continue until all the links 
are completed and glued into 
place.  

f. Have the students write 
informative paragraphs explaining 
their food chains. Make sure they 
include the relationships between 
the links and the way energy flows 
or is passed between the links. 
They should correctly use 
vocabulary words learned or 
mentioned in the lesson. Or, have 
the students write a narrative story 
about the community where the 
food chain links live. Students need 
to again mention how all the links 
pass energy to each other and how 
the links interact with each other.  

Evaluation 
Check the collages for accuracy. Evaluate older 

ǎǘǳŘŜƴǘǎΩ ǿǊƛǘƛƴƎΦ /ƘŜŎƪ ǘƘŀǘ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ǿŜǊŜ 

met and that students used correct writing 

conventions.  

 

 

  

http://1.bp.blogspot.com/-QJHQKKE7aG8/VH0KuEkcWfI/AAAAAAAAFtY/Mc446SaThMk/s1600/16.JPG
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Aquatic Web of  Life  
 
Summary 
Students take on a role as part of an aquatic 

ecosystem, explore the interactions within this 

ecosystem, and make hypothetical changes to test 

the idea of interdependence. 

Objectives 
Students ǿƛƭƭΧ 

¶ identify components of an ecosystem  

¶ describe connections between 
components of an ecosystem  

¶ discuss hypothetical changes in an 
ecosystem and the effect of the 
change 

¶ explain how energy flows through 
an ecosystem 

 

Materials 
Part One 

¶ оέȄ рέ ƛƴŘŜȄ ŎŀǊŘǎ όƻƴŜ ŦƻǊ ŜŀŎƘ student), 
with holes punched out of two adjacent 
corners 

Part Two 

¶ sǘǳŘŜƴǘǎΩ ƛƴŘŜȄ cards on their researched 
organism 

¶ yarn cut into three-foot lengths for making 
organism index cards into name tags, one 
for each student and the sun card 

¶ one index card to represent the sun, with 
holes punched in top corners and made 
into a name tag 

¶ ball of yarn for making a web 

 

Background 
A river, and the green strip of land around it (the 
riparian zone), is a living community. The 
organisms within this ecosystem are connected in 
ǿƘŀǘ ƛǎ ƻŦǘŜƴ ŎŀƭƭŜŘ άǘƘŜ ǿŜō ƻŦ ƭƛŦŜΦέ Iƻǿ Ŏŀƴ ǎƻ 
many different organisms occupy the same 
ecosystem without using up all the resources? The 
answer is that each organism has evolved to have 
its own niche, or role in the community. W.B. 
Saunders ƳŀŘŜ ǘƘŜ ŀƴŀƭƻƎȅ ǘƘŀǘΣ άǘƘŜ Ƙŀōƛǘŀǘ ƛǎ 
the ƻǊƎŀƴƛǎƳΩǎ ΨŀŘŘǊŜǎǎΩΣ ŀƴŘ ǘƘŜ niche is its 
ΨǇǊƻŦŜǎǎƛƻƴΩΣ ōƛƻƭƻƎƛŎŀƭƭȅ ǎǇŜŀƪƛƴƎΦέ With all these 
different professions, each species contributes to 

the health of the interwoven community. 

One way the animals living in and around a river 
are connected is by what they eat. All life depends 
on the sun and the ability of green plants to use 
sunlight to synthesize simple sugars from carbon 
dioxide and water. Through this process, known as 
photosynthesis, plants take energy from sunlight 
and make it available to animals. Plant eaters, or 
herbivores, eat the plants directly; animal or flesh 
eaters, carnivores, eat both herbivores and other 
carnivores, thus forming a food chain. A food chain 
is a simplified way of showing energy relationships 
between plants and animals in an ecosystem. For 
example, a food chain of ǎǳƴ Ҧ ŀƭƎŀŜ Ҧ ƳŀȅŦƭȅ Ҧ 
Ǌŀƛƴōƻǿ ǘǊƻǳǘ Ҧ ōŀƭŘ ŜŀƎƭŜ shows that the sun 
provides energy to the algae (producer), which in 
turn is eaten by a mayfly (primary consumer and 
herbivore). The mayfly then becomes energy for a 
rainbow trout (secondary consumer and carnivore). 
Finally, a bald eagle (tertiary consumer and 
carnivore) eats the trout. However, this is a very 
simplified version of what happens in nature. 

Grade Level 

5-12 

Subject Areas 

Language Arts, Science   

Language Arts 

5.VD-3; 5.RS-1; 5-W.1 

6.VD-3; 6.RS-1; 6.W-1; 6-ODC-1; 6.ODC-4 

7.VD-3; 7.RS-1; 7.W-1; 7.ODC-4 

8.VS-3; 8.RS-1; 8.W-1; 8.ODC-1 

9/10.RS-1; 9/10.W-1; 9/10.ODC-1 

11/12.RS-1; 11/12.W-1; 11/12.ODC-1 

Science Standards 

5-PS-3.1; 5-LS-2.4 

MS-LS-1.5; MS-LS-2.2; MS-LS-2.3; MS-LS-2.4 

HS-LS-2.4 

Time 

Part one: 30-60 minutes 

Part Two: 60-90 minutes  

Vocabulary 

aquatic, biodiversity, carnivore, community, 

competition, consumer, decomposer, ecosystem, 

environment, food chain, food web, habitat, 

herbivore, interdependence, niche, omnivore, 

organism, photosynthesis, predator, prey, primary 

consumer, producer, relationship, scavenger, 

secondary consumer, tertiary consumer, trophic 

level 
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Rarely does an animal eat only one type of food; 
most animals consume many types of food and are, 
in turn, consumed by many types of predators. A 
food web, as opposed to a food chain, is a more 
accurate way of demonstrating the 
interconnections of various organisms in an 
ecosystem. A food web extends the food chain 
concept from a simple linear pathway to a complex 
network of interactions. 

 

Organisms in an ecosystem are connected in 
additional ways beyond the food web. They can 
provide habitat for other species. For example, 
trees provide habitat for nesting birds, and a 
ōŜŀǾŜǊΩǎ ŘŀƳ ŎǊŜŀǘŜǎ ŀ Ǉƻƻƭ ƛƴ ǘƘŜ river, 
providing habitat for certain aquatic insects. 
Furthermore, species may rely on others to aid 
in some way with reproduction. Certain 
flowering plants need insects or other animals 
to carry pollen from one flower to another. 
Additionally, species of birds help spread 
cottonwood seeds while using them to build a 
nest. 

The web of life created in this activity suggests 
that all living things are connected, no matter how 
unrelated organisms may seem.  

 

Procedure  
Part One: Researching a River 
Ecosystem    

1. Discuss the terms ecosystem, producer, 
consumer, herbivore, carnivore, 
omnivore, scavenger, and niche. Ask the 
class to brainstorm all the living 
components they think they would need 
to make a healthy river ecosystem. 5ƻƴΩǘ 
forget bacteria, fungi, algae, insects, 
snails and all the plants and animals living 
in and along the river. Record the list.  

2. Explain to your students that they will get 
to become an expert on one species in an 
aquatic ecosystem. Assign or have 
students choose a species and give the 
students an index card.  

¶ If they are assigned an animal, have 

them research:  

a. Is the animal an herbivore, carnivore, 

omnivore, and/or scavenger?  

b. What eats their animal? Is that 

animal a carnivore, omnivore, and/or 

scavenger? 

c. What niche or role does their species 

fulfill in the ecosystem?   

d. What are some fun facts/weird trivia 

about the organism? 

¶ If they are assigned a plant, bacteria or 

fungi have them research:  

a. What does the species give others?  

b. What eats the species if it is a 

producer or decomposer? 

c. What niche or role does the species 

fill in the ecosystem?  

d. What are some fun facts /weird 

trivia about the organism? 

3. Students should record this information 

on one side of their card or in paragraph 

form on a separate piece of paper. On the 

other side of the card, the student should 

display a picture of the organism.  

 
Part Two: Weaving a Web  

1. Have each student give a mini-presentation 
to the class describing their animal or 
plant, and its role in the ecosystem. 
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Students may also give short PowerPoint 
presentations to the class.  

2. Give the students a piece of yarn to attach 
to their card, making a name tag to wear 
around their necks. Have each student 
wear their card so the photo of their 
organism is visible. The class then gets up 
and stands in a circle, preferably outdoors.  
Ask the class what starts most food chains 
and webs ς the ultimate source of energy, 
the sun. The class leader (or an assigned 
student) can be the sun. The ball of yarn 
starts here.  

3. What would be next in the chain? It would 
be some sort of producer. The sun is what 
provides energy to the producer, allowing 
it to make food. While holding on to the 
end of the ball of yarn, the sun passes the 
ball to someone with a plant/producer 
card.  

4. Continue through the web. The ball of yarn 
must then be passed to a species that 
depends on that plant ς either for food or 
for habitat (to nest in, etc.). Go through the 
whole web, making sure everyone has 
ōŜŎƻƳŜ ΨǿƻǾŜƴΩ ƛƴǘƻ ǘƘŜ ǿŜōΦ Lǘ ƛǎ okay to 
go to one member of the web more than 
once.  

5. When all the organism cards have been 
used, ŀǎƪ ǘƘŜ άǎǳƴέ ǘƻ ǘǳƎ ƎŜƴǘƭȅ ƻƴ ǘƘŜ 
yarn. As each member of the web feels the 
tug, they should also start tugging. Soon 
everyone is tugging, showing the 
connectivity between all the organisms in 
the ecosystem.  

6. Have the class stop tugging and pull the 
yarn taut. Now, decide on a member of the 
group to remove from the ecosystem. 
Have this member drop the yarn. As each 
person feels the tightness go away, they 
also drop the yarn. Soon no one is holding 
the yarn. This shows the web ΨǳƴǊŀǾŜƭƛƴƎΩΦ  

7. Regroup and discuss the following 
ǉǳŜǎǘƛƻƴǎΧ 

¶ What happens when we remove a link in 
the aquatic ecosystem? (Organisms that 
depend on it are affected.) 

¶ Would ǘƘŜ ŜŦŦŜŎǘ ƻŦ ƭƻǎƛƴƎ ŀ ΨƭƛƴƪΩ be more, or 
less dramatic if there were fewer 
members in the ecosystem. (Should be 

more dramatic.) 

¶ What can we say about the relationship 
between the number of parts the 
ecosystem has (its complexity or 
diversity) and how stable it is? (In general, 
complexity makes it more stable.) 

¶ How do humans play a role in the web? 
What can we do to help ecosystems 
stay healthy? 

 

Evaluation 
Students create concept maps depicting the 
relationships between ten organisms from the 
aquatic web of life.  
1. Have students choose ten organisms from the 

web activity.  
2. To create a concept map, the students should 
ǿǊƛǘŜ Řƻǿƴ ǘƘŜ ƻǊƎŀƴƛǎƳǎΩ names in a large 
circle on a piece of paper. The names should be 
spread out in the circle. This will allow room for 
the students to draw linkages between the 
organisms.  

3. Draw a box or circle around each name to 
designate it.  

4. Link the organisms with an arrow and verb or 
phrase describing the relationship such as 
ΨŜŀǘǎΩ ƻǊ ΨƭƛǾŜǎ ƛƴΩΦ 

 

Extension 
1. wŜǎŜŀǊŎƘ ǘƘŜ ǘŜǊƳ ΨƪŜȅǎǘƻƴŜ ǎǇŜŎƛŜǎΩ and 

investigate why Yellowstone cutthroat  trout 
are considered a keystone species in 
Yellowstone National Park. What species 
depend upon this trout?  

2. Recreate ǘƘŜ ŎƭŀǎǎΩǎ web of life on a bulletin 
board. Post the ŎƭŀǎǎΩǎ ǎǇŜŎƛŜǎ ŀƴŘ ȅŀǊƴ ǘƻ 
link them. Describe the links between two 
species under tabs so that other students 
have a chance to guess and then discover 
the connection. 
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Macroinvertebrate 

Research & Fly - Tying  
 

Summary  

Students research macroinvertebrates that trout eat, tie 

either pretend or real flyfishing flies, give speeches, and 

draw diagrams or write informative texts using knowledge 

gained. 

 

Objectives 

{ǘǳŘŜƴǘǎ ǿƛƭƭΧ  

¶ research and read informational text to gain 

information on an aquatic 

macroinvertebrate 

¶ identify aquatic macroinvertebratesΩ places 

in an aquatic food web 

¶ create models of aquatic macroinvertebrates 

similar to flyfishing flies or tie a flyfishing fly   

¶ give short speeches to communicate 

knowledge  

¶ draw a diagram or write clear informative 

texts to demonstrate knowledge 

 

Materials 

¶ images and information on aquatic 

macroinvertebrates and their flying adult 

ŎƻǳƴǘŜǊǇŀǊǘǎΦ 5ŜǇŜƴŘƛƴƎ ƻƴ ǎǘǳŘŜƴǘǎΩ 

abilities, students may research 

macroinvertebrates themselves or use the 

information sheets included: 

o Constructing Caddisflies - Word Count 

400, Flesch-Kincaid Grade Level 4.8 

o Toothed Dragons - Word Count 410, 

Flesch-Kincaid Grade Level 5.7 

o Meet the Mosquito - Word Count 469, 

Flesch-Kincaid Grade Level 6.2 

o Marvelous Mayflies - Word Count 403, 

Flesch-Kincaid Grade Level 3.6 

¶ flyfishing flies  

¶ writing materials and computer access for 

research 

 

¶ For tying mock fishing flies: 

o chenille stems, yarn, feathers, beads, 

and other craft supplies in various colors  

o tape or glue 

¶ For tying wooly bugger fishing flies: 

o copies of instructions on how to tie a 

wooly bugger ς 1 per student 

o fly-tying vises, bobbins, thread, scissors 

ς 1 each per student 

o clear nail polish or head cement ς a few 

jars to share among students 

o hooks ς size #8 or #10 nymph hooks ς 1 

or 2 per student 

o chenille, marabou, hackle in various 

colors (It might be handy to have hooks 

and tying materials measured and 

precut in zip-top bags.  

For assistance with tying instruction, 

tools, and materials, contact your local 

Fish and Game office, a local flyfishing 

club or fishing shop. Some Fish and 

Game offices have tools to loan out.   

 

 

Grade Level 
4-12 
Subject Areas 
Language Arts, Science 
Language Arts 
4.RC-6b; 4.VD-3; 4.RS-1; 4.ODC-4 
5.RC-6e; 5.VD-3; 5.RS-1; 5.W-3 
6.VD-3; 6.RS-1; 6.W-3; 6.ODC-4 
7.VS-3; 7.RS-1; 7.W-3; 7,ODC-4 
8.VD-3; 8.RS-1; 8.W-3; 8.ODC-4 
9/10.RS-1; 9/10.W-1; 9/10.ODC-4 
11/12.W-1; 11/12.ODC-4 
Science Standards 
4-LS-1.1 
5-PS-3.1 
MS-LS-2.3 
Time  
Research: 45 minutes or longer 
Fly-tying & Presentation: 1 to 2 class 
periods 
Writing: 45 minutes or longer 
Vocabulary 
adaptation, food chain, food web, 
habitat, larva, larvae, life cycle, 
macroinvertebrate, naiad, pupa, pupae 
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Background 

The cold, clean rivers and streams in Idaho attract 

fly-anglers from across the country who come to fish 

for trout in a pristine environment. Fly-anglers use 

artificial flies as bait that look like ǘƘŜ ǘǊƻǳǘΩǎ ƴŀǘǳǊŀƭ 

diet of aquatic macroinvertebrate species. Macro 

means large enough to see with the naked eye and 

invertebrate means they have no backbone.  

 

These animals live in water on rocks, logs, sediment, 

debris, and plants during some period in their life. 

Macroinvertebrates include crustaceans such as 

crayfish, mollusks such as clams and snails, aquatic 

worms, and the immature forms of aquatic insects 

such as stonefly and mayfly nymphs. Aquatic 

macroinvertebrates, such as insect larvae, are a large 

ǇŀǊǘ ƻŦ ŀ ǘǊƻǳǘΩǎ ŘƛŜǘΦ ¢ƘŜ ŦƭȅƛƴƎ ŀŘǳƭǘ ŦƻǊƳǎ ƻŦ ǘƘŜse 

insects are also food for trout. Different species of 

macroinvertebrates have different characteristics, 

including body shape, exoskeleton color, feeding 

preferences and in-stream behaviors.  

 

To make their fishing flies, anglers closely study the 

species they are imitating. They then wrap hooks 

with thread, yarn, feathers, and other materials of 

various colors to mimic the macroinvertebrate. To 

be successful, fly-anglers need to have knowledge of 

what fish eat and need knowledge of the food being 

eaten. Anglers need to know what the 

macroinvertebrates look like and their habits to trick 

a fish into biting their flies.   

 

Procedure 

1. Explain to students that they will be 

researching and creating 

macroinvertebrates. Share the background 

information on flyfishing and show the 

students examples of flyfishing flies.   

2. Assign, individually or in groups, species of 

macroinvertebrates for the students to 

research. Depending on ability, students 

may research species on their own or use 

the following information sheets. Students 

should find pictures and information on 

appearance, habits, food preferences, 

adaptations, ǘƘŜ ƳŀŎǊƻƛƴǾŜǊǘŜōǊŀǘŜΩǎ ǊƻƭŜ 

within a food web, and other interesting 

facts. Have students take notes on what they 

learn.  

3. Once research is completed, tell students 

they will be creating a mock flyfishing fly of 

the macroinvertebrate they researched or 

tying a flyfishing fly called a wooly bugger. 

For mock fly-tying: 

1. Show students examples of flyfishing flies 

and allow them to look closely at how the 

flies are constructed ς wrapping techniques, 

materials used to recreate body parts, etc. 

Then show them an example of a mock 

fishing fly they will create.  

2. Give the students a chenille stem and have 

them bend the chenille stem into a hook 

shape at least three inches long. Using the 

craft supplies available, have the students 

create a version of the macroinvertebrate 

they studied. Beads thread on the chenille 

stem work well for securing feathers; just 

place the ends of the feathers inside the 

bead holes. 
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For tying the wooly bugger: 

1. Tell the students they will be tying a 

flyfishing fly, called a wooly bugger. The 

wooly bugger is a versatile fishing fly that 

can be used in many circumstances. It is a 

suggestive pattern, rather than an imitative 

pattern. This means that the wooly bugger 

looks like many immature 

macroinvertebrates; it is not meant to 

imitate a specific one. It is also one of the 

first flies people learn to tie, because it is 

easy and uncomplicated.  

2. Hand out the instruction sheets on tying a 

wooly bugger, the tools and materials 

needed.  

3. Show students how to attach vises onto 

desks.  

4. Guide students through the steps to tie a 

wooly bugger.   

 

Evaluation 

1. Once students have created their flies, have 

the students give short speeches to the class 

on the macroinvertebrate they studied. They 

should include the name, information on its 

appearance, adaptations, habits, and the 

role it plays in aquatic food webs. If they 

created a mock fly of the macroinvertebrate, 

they should also include the process they 

took to recreate the macroinvertebrate and 

the distinct features they added to make the 

mock fly resemble the macroinvertebrate.  

2. Using their notes taken while researching, 

have the students draw a diagram of an 

aquatic food web that contains the 

macroinvertebrate they researched, and/or, 

have students write an informative text 

about their macroinvertebrate and its role in 

aquatic food webs. Students should include 

information on appearance, habits, food 

preferences, adaptations, and other 

interesting facts. 

 

 

 



 69 
 

Constructing Caddisflies  

 
 
/ŀƴ ȅƻǳ ǘƘƛƴƪ ƻŦ ŀƴ ƛƴǎŜŎǘ ǘƘŀǘ ƭƛǾŜǎ Ƴƻǎǘ ƻŦ ƛǘǎ ƭƛŦŜ ƛƴ ǿŀǘŜǊ ŀƴŘ ōǳƛƭŘǎ ŀ ƘƻƳŜ ŦƻǊ ǇǊƻǘŜŎǘƛƻƴΚ LǘΩǎ ǘƘŜ ŎŀŘŘƛǎŦƭȅΦ Lƴ 
North America, there are over 1,200 different kinds of caddisflies; worldwide there are over 7,000! Many species 
of caddisflies look similar and telling them apart can be difficult.  
 
Caddisflies are insects that have four stages in their life cycle. They lay their eggs in water. The eggs hatch, and 
caterpillar-like larvae crawl out. The larvae turn into pupae, and the pupae into adults. Only the adults can survive 
out of water. 
 
Caddisfly larvae are builders. They make silk from the spit in their 
mouths. Some caddisflies use silk to spin webs or tunnels. These 
caddisflies are predators. They trap very small animals in sticky webs. 
Most caddisflies are not predators. They eat dead and sometimes 
living plants. These caddisflies use silk as glue. As they spin silk, they 
mix in sand, twigs or grass. This makes a case, or shell, around their 
soft bodies. The case is held in place by a pair of hooks on the tip of 
ǘƘŜ ƛƴǎŜŎǘΩǎ ōƻŘȅΦ !ǎ ǘƘŜ ƛƴǎŜŎǘ ƎǊƻǿǎΣ ƛǘ Ƨǳǎǘ ŀŘŘǎ ƻƴǘƻ ǘƘŜ ŎŀǎŜΦ ¢ƘŜ 
case protects the caddisfly. It looks like a little twig or rock in the 
water. This camouflages the caddisfly and makes it harder for 
predators to see it. 
 
Caddisfly larvae need oxygen to survive. They use the same thing fish use to 
get oxygen out of the water ς gills. Adults do not live in water, so they do not 
have gills. Air enters and leaves their bodies through spiracles. Spiracles are 
holes in the insecǘǎΩ ŀōŘƻƳŜƴǎΦ 
 
Caddisfly adults look very different from the larvae. They look like moths that 
have lost the scales on their wings. Long, silky hairs cover caddisfly wings. 
Adults are brown to yellowish-brown in color. They have big eyes and long 
antennae. When resting, caddisflies place their wings like a tent over their 
bodies. Caddisfly adults do not live long. Once they leave the water, most 
never eat again. They breed, lay their eggs and die. Adult caddisflies are 
nocturnal or active mostly at night. During the day, they hide in cool, moist 
places around riverbanks, lakes and ponds. At night, caddisflies often swarm around lights. 
 
Caddisflies are very interesting insects. Look for their cases next time you are wading in a stream or pond.  
 
  

Net-spinning  Caddisfly Larva 

Caddisfly Adult 

Caddisfly Larva & Case 

Copyright Jason Neuswanger, Troutnut.com 
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Toothed Dragons  
 
Toothed dragons are flying around Idaho! Actually, they are just dragonflies and damselflies. Dragonflies and 
ŘŀƳǎŜƭŦƭƛŜǎ ŀǊŜ ƛƴ ǘƘŜ ƛƴǎŜŎǘ ƻǊŘŜǊ hŘƻƴŀǘŀΦ hŘƻƴŀǘŀ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ DǊŜŜƪ ǿƻǊŘ ŦƻǊ άǘƻƻǘƘŜŘΦέ 5ǊŀƎƻƴŦƭƛŜǎ ƘŀǾŜ 
chewing mouth parts that have a serrated edge; they look a bit like teeth.   
 
Dragonflies lay their eggs in water. The eggs hatch out into something called a naiad (NI-add). The naiad gets 
bigger and bigger until one day it crawls out of the water. The back on the naiad splits open, and out crawls the 
adult! Some species stay in the naiad stage for up to five years.  
 

An amazing part of a dragonfly is the mouth. They have a powerful set of 
mandibles that are used to chop up their prey, but the really amazing part is the 
labium (LAY-bee-um). It is sort of like a lower jaw. When a dragonfly is immature 
and living in water, it likes to eat slimy things. Tadpoles, small fish and other insects 
are all on the menu. To help the dragonfly grab its slimy prey, the dragonfly can 
shoot the labium out to almost its body length. The labium has hooks on it so the 
prey can be dragged back to the mouth. As adults, dragonflies eat other flying 
ƛƴǎŜŎǘǎΦ ¢ƘŜ ŀŘǳƭǘ ŘǊŀƎƻƴŦƭȅΩǎ ƭŜƎǎ Ǉƻƛƴǘ ŦƻǊǿŀǊŘ ƭƛƪŜ ŀ ōŀǎƪŜǘΦ ¢ƘŜ ōŀǎƪŜǘ ƛǎ ǳǎŜŘ ǘƻ 
scoop insects right out of the air. Once a dragonfly has food in its grasp, dinner is 
served!  
 
Have you ever sat along a pond on a 
summer day and watched dragonflies zip 

and buzz around you? Some might swoop down a little too close for your 
comfort! What you are witnessing is a battle over ǘŜǊǊƛǘƻǊȅ ƻǊ ǎǇŀŎŜΦ LǘΩǎ 
the males, not the females, madly buzzing around the pond. Some 
dragonflies are very territorial. They will try and chase off anything that 
gets too close. They will chase off dragonflies, birds, and even humans!  
 
The largest dragonfly in Idaho is the green darner. The adults can reach a 
size of just over three inches. This dragonfly is a strong flyer. A group of 
bird watchers along the eastern coast of America saw an amazing event during the fall migration of green darners. 
They saw a green darner take down a ruby-ǘƘǊƻŀǘŜŘ ƘǳƳƳƛƴƎōƛǊŘΦ bƻǿ ǘƘŀǘΩǎ ǎƻƳŜ ŀƳŀȊƛƴƎ ŦƭȅƛƴƎΗ 
 
Idaho has 67 species of dragonflies and damselflies. You can find dragonflies just about everywhere in Idaho 
where there is water!  
 
  

Green Darner Molting  

Dragonfly Naiad 

Molting Green Darner 
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Meet the Mosquito  
 

EEEEE - A high-pitched whine buzzing in your ear. You may hear it while sitting around a campfire or while playing 
in your backyard. Just mention mosquitoes, and the skin of some people starts to itch and crawl. Whether you 
ƭƻǾŜ ǘƘŜƳΣ ƘŀǘŜ ǘƘŜƳ ƻǊ Ƨǳǎǘ ǘƻƭŜǊŀǘŜ ǘƘŜƳΣ ƻƴŜ ǘƘƛƴƎΩǎ ŦƻǊ ǎǳǊŜΣ ƳƻǎǉǳƛǘƻŜǎ ŀǊŜ ƛƴǘŜǊŜǎǘƛƴƎ ƛƴǎŜŎǘǎΦ  
 
There are about 2,700 species of mosquitoes in the world. They may 
live in hot tropical forests or cold northern lands. Mosquitoes can be 
found from sea level to over 10,000 feet above sea level. Although 
they may be found in many different places, all mosquitoes need 
water. Mosquitoes lay their eggs in water and develop and grow in 
water. They have four life stages: egg, larva, pupa and adult. All life 
stages of a mosquito, except for adults, are aquatic.  
 
Male and female mosquitoes do not look the same. Females are 
usually larger than males and have thin antennae. Males have bushy, hairy 
antennae. Mosquitoes have short lives. It takes between seven to 14 days for 
a mosquito egg to become an adult. Adult female mosquitoes can live several 
weeks. Males usually live less than a week.  
 
Mosquitoes eat different things at different stages of their lives. Larvae eat 
plants. They also filter food from water. Both male and female adult 
mosquitoes eat nectar. Only female mosquitoes suck blood. They need a 
protein found in blood to make their eggs. Mosquitoes use their senses of 

sight and smell to find a blood meal. 
They see movement and infrared light 
given off by warm bodies. They can 
also smell chemicals, like carbon dioxide, on your breath, as well as smell 
chemicals on your skin. A mosquito can smell you when it is over 100 feet 
away! Have you ever noticed that mosquitoes seem to bite certain people 
ƳƻǊŜ ƻŦǘŜƴΚ LǘΩǎ ǘǊǳŜΦ 9ǾŜǊȅƻƴŜ Ƙŀǎ ŀ ŘƛŦŦŜǊŜƴǘ ǎƳŜƭƭΦ aƻǎǉǳƛǘƻŜǎ Řƻ ƭƛƪŜ 
the smell of some people over other people.   
 

¢ƘŜ ǘƛǇ ƻŦ ŀ ƳƻǎǉǳƛǘƻΩǎ mouth has six needle-like parts for cutting and sucking. To suck blood, a mosquito slips the 
tip of its mouth into the skin. The mosquito then injects anticoagulants (an-ti-ko-AG-yu-lents) into the cut. This 
keeps the blood runny and thin, so the mosquito can suck up the blood. The anticoagulants are not supposed to 
be in your body. Your body tries to break up and get rid of the chemicals, causing an itchy bump.  
 
Although mosquitoes may drive you crazy with their biting, they are an important part of nature. Mosquitoes are 
food for many animals. Some bats eat 600 mosquitoes in just one hour of hunting. Mosquitoes also help pollinate 
flowers when drinking nectar.   
 
Next time you hear EEEEE, try to think of something positive about 
mosquitoes. They may irritate you with their biting, but they are 
important to have around.      

 

 

©James Gathany 

CDC 

© James Gathany Mosquito Larvae  

Female Mosquito 

Male Mosquito ©James Gathany 

Male Mosquito 
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Marvelous Mayflies  

Mayflies are classified in the order Ephemeroptera (e-fa-mer-OP-ter-a). This long, funny name comes from Greek 
ǿƻǊŘǎ ǘƘŀǘ ƳŜŀƴ άƭƛǾƛƴƎ ŀ ŘŀȅΦέ ¢Ƙƛǎ ƛǎ ŀ ƎƻƻŘ ƴŀƳŜ ŦƻǊ ƳŀȅŦƭƛŜǎΤ ŀǎ ŀŘǳƭǘǎ ǘƘŜȅ ƻƴƭȅ ƭƛǾŜ ŦƻǊ ŀ ŦŜǿ ƘƻǳǊǎ ƻǊ ŘŀȅǎΦ  
 
Mayfly adults are gray, brown or yellow in color. They have a slender abdomen that slants upward with two or 
ǘƘǊŜŜ ƭƻƴƎ άǘŀƛƭǎέ ŀǘ ǘƘŜ ŜƴŘΦ ¢ƘŜƛǊ ŦǊƻƴǘ ǿƛƴƎǎ ŀǊŜ ƭŀǊƎŜ ŀƴŘ ǎƘŀǇŜŘ ƭƛƪŜ ŀ ǘǊƛŀƴƎƭŜΦ ¢ƘŜ ǿƛƴƎǎ ƭƻƻƪ ŀ ōƛǘ ƭƛƪŜ ǘƘŜ ǎŀƛƭ 
on a sailboat. Their back wings are very small and often difficult to see. Some mayflies do not have back wings at 
all.  
 
Adult mayflies have one thing to do as adults. They need to mate and lay 
eggs.  Adult mayflies cannot eat. Their mouths are small and not made for 
eating. This is one reason why they die soon after becoming adults. Male 
mayflies gather in large swarms. They move in a kind of dance together 
looking for females. Females lay their eggs in different ways. It all depends 
on the type of mayfly. Some mayflies fly close to the water, dip their 
abdomen on the water surface and lay the eggs while flying. Other females 
lay their eggs in strands attached to plants and other things in the water. 
Some just lay their eggs and let the eggs fall where they may. The females 
will die as soon as their eggs are laid. The males die after mating.  
 
Mayfly eggs may hatch very quickly. Some eggs will hatch as soon as they 
hit the water. Others may take a while longer. A naiad (NI-add) 
emerges from the egg. They have biting mouthparts. Most mayfly 
naiads are scavengers. They scrape algae from rocks in the water and 
eat whatever plants or tiny water animals they can find. The color of a 
naiad may be green or brown. Their color varies depending on what 
they eat! Naiads may stay in the water for up to four years. When they 
leave the water, they molt. This mayfly is called a subimago. 
Subimagoes have cloudy or smoky wings. Think of them sort of like 
short-lived teenagers. They molt and then they are adults. The adult 
mayflies have clear wings. Mayflies are the only insects that molt after 
they have wings!  
 
Mayflies really are marvelous. Look for mayflies in the spring and summer. They are not only seen in the month of 
May!  
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Tying the  Wooly Bugger  

 

The wooly bugger is a versatile fly that can be used in many situations. It is also a good fly for beginners to learn to tie. 

The skills that are required to tie the wooly bugger are fundamental for the tying of many more difficult flies. 
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