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Correlations to Idaho Educational Standards
ListedAlphabetically byActivity

Activity Name Description Grades Standards
Assessing Your Students gather data on water usage, | 7-12 Science
Impact sources of pollution, and identify actiong MSESS3.3
to lessen impacts on water resources. HSLS2.6
Aquatic Ecosystems| Students read cards to shgvarts of and | 5-12 Science

connections within an aguatic ecosysten

5-PS3.1; 5LS81.1; 5L.S2.4; 5LS
24

MSLS1.5; MSLS2.1; MSLS2.3;
MSLS2.4; MSLS2.5

HSLS2.6
Aquatic Food Chain | Students construct food chains and lear| k-7 Language Arts
Collages how energy is passed from one organisr| k-W-1
to another. 1.W-1

2.W-1; 2.W3; 2.\W4

3.W-1; 3.W3; 3.W4

4 W-1; 4. W3; 4. W4
5.VDB3; 5.W1; 5.W3; 5.W4
6.VD3; 6.W1; 6.\W3
7.NVD3; 7.W1; 7.\W3
Science

K-LS1.1

5-PS3.1;5-L.S2.4
MSLS2.3; MSLS2.4

Aguatic Web of Life | Students take on a role as part of an 5-12 Language Arts
aguatic ecosystenexplore ecosystem 5.VD3; 5.RSL; 5W.1
interactions and ultimately make 6.VD3; 6.RSL; 6.W1; 6:ODG1;
hypothetical changes to test the idea of 6.0D
interdependence. 7.VD3; 7.RSL; 7.W-1; 7.0D&A
8.VS3; 8.R<; 8.W1; 8.0D€l
9/10.RS1; 9/10.W1; 9/10.0DC1
11/12.RSL; 11/12.W;
11/12.0DEL
Science
5-PS3.1;5LS2.4
MSLS1.5; MSLS2.2; MSLS2.3;
MSLS2.4
HSLS2.4
Create a Trout Students create trout habitat dioramas | 3-7 Science
Habitat/Ecosystem | using natural objects and paper copies ¢ 3-LS3.3
habitat parts. 5-L.S2.4
MSLS2.3
Dichotomous Keys | Students create a dichotomous key and| 5-7 Science
navigate a dichotomous key of fishes. 5-0.82.2
MSLS4.3
Fashion a Fish Students design fish with unique forms, | 3-7 Science
shapes and behaviors to examine 3-LS3.3
adaptations. 4-1.51.1
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Fish Fins: Form and
Function

Students observe and record fin
movements design models to investigate
how fins stabilize fisrand write about

Language Arts
4.VD3; 4.W1; 4.0DeA
5.VD3; 5.W1; 5.0DeA

their results and findings. Science

4-LS1.1

5-0L.S2.2

Fish Population Students use a population survey 5-12 Science

Survey

technique to estimate the fish populatior
of a simulated lake and see the effects ¢
the population when a nomative
predator is introduced.

5-L82.2; 5L.S2.3
MSLS2.5; MSLS4.4; MSLS4.6
HSLS2,1; H9.S2.2; HY.S2.6

Fish Tank Nitrogn | { 0 dzZRSy 44 3INJ LK I y R 912 | Science
Cycle RSGSNIXYAYS K& TFTAaK HSLS2.3
FTAAK GFy
Gyotaku Students use an ancient Japanese art f¢ 4-12 Science
to make prints of fish. 4-1.51.1
Hatchery Visit Students visit a hatchery to observe how 3-12 Science
fish are raised. 3-LS1.1
4-1.S1.1
5-0LS2.3; 5L.S3.3
MSLS4.5
LRI K2Qa b | StudentsleartheRA & ( NA 6 dzdi A | 2-7 Science
native trout and learn theirdentifying 2-LS2.1
markingsby coloring trout outlines 5-L.52.2
MSLS4.3
[ SG§Qa D2 Students learn the basics of fishing and| 3-12 | Physical Education
travel to a local water for fishing trip. 3-5.PE.1.1.1;3.PE.1.1.2;3
5.PE.1.1.3
6-8.PE.1.1.1;8.PE.1.1.3
9-12.PE.1.1.1
Luck of the Draw Students construct fish with traits 3-7 Science
Lower Grades selected from parent fish. 3-LS3.1
MSLS3.2
Luck ofthe Draw Students experience meiosis and 7-12 Science
Upper Grades construct trout with traits selected from MSLS3.2
parent fish. HSLS1.4; HE.S3.3
Macroinvertebrate | Students research macroinvertebrates | 4-12 Language Arts
Research andFly that trout eat, tie either pretend or real 4 RG6b; 4.VDB3; 4.RE; 4.0D&4
tying flyfishing fliesgive speeches, and draw 5.RC6e; 5.V3; 5.RSL; 5.W3
diagrams omvrite informative texts using 6.VD3; 6.R4L; 6.W3; 6.0D&A
knowledge gained. 7.VS3; 7.REl; 7.W3; 7,0D&A
8.VD3; 8.RSlL; 8.W3; 8.0D&t
9/10.RSL1; 9/10.W1; 9/10.0D&A
11/12.W-1; 11/12.0Dex
Science
4-LS1.1
5-PS3.1
MSLS2.3
Only the Strong Students calculate the survival of trout | 4-12 Science
Survive eggs to spawning adults. 5-1.52.3

6
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MSLS2.1;, MSLS2.5
HSLS2.1

Pop Can Caster

Students make fishing rigs out of pop cag
and practice casting at targets.

3-12

Physical Education
3-5.PE.1.1.1;83.PE.1.1.2;3

5.PE.1.1.3
6-8.PE.1.1.1;8.PE.1.1.3
9-12.PE.1.1.1

Predicting a Hath Students calculate the hatching date of | 3-12 Science

Date trout eggs. 3-LS1.1
4-1.S1.1
MSLS2.1

Protective Students learn about protective 35 Science

Coloration coloration by decorating cookies to matg 3-LS3.3

a background. 4-1S1.1

5-0LS2.2

StreamHealth Students visually and biologically assess 6-12 Science

Assessment the health of a stream. MSLS2.1; MSLS2.2; MSLS2.5;
MSLS2.6

HSLS2.2; HS.S2.6

Tale of a Scale

{ddzZRSyda aNBIREé I
by examining a drawing of a steelhead
scale.

Language Arts
3.VD3; 3.W4
4. W-4

5.W-4

6.VD3; 6.W4
7.VD3; 7.\W4
Science
3-LS1.1
MSLS2.1

Traveling Nitrogen

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

5-12

Science
5-L.S2.4
MSLS2.4
HSLS2.3

Trout Body Parts

Students learn about trout anatomy and
compare trout anatomy to human
anatomy.

4-7

Science
4-L.S1.1; 4L.81.2
MSLS1.3

Trout Dissection

Students dissect a trout and observe its
external and internadnatomy.

4-12

Science
4-1S1.1; 4L.31.2
MSLS1.3
HSLS1.2

Trout in the
Classroom Journals

Students observe and record details
about their experiences raising trout.

3-12

Language Arts
3.W-1

4VD3; 4.W.1
5.VD3; 5.W1
6.VD3; 6.W1
7.VD3; 7.W1
8.VD3; 8.W1
9/10.VD3; 9/10.W.1
11/12.VDB3; 11/12. W1
Science

MSLS2.1; MSLS2,5




Trout Life Cycle

Students learn about the life cycle and
development of trout.

3-12

Language Arts
3-VD3; 3.W1
4-VD3; 4W-1
5.VD3; 5W-1
6.VD3; 6.W1
7.VS3;7.W-1
Science
3-LS1.1
4-1S1.1
5-0.52.2

Trout Life Cycle,
Lower Grades

Students learn about the life cycle and
development of trout.

k-3

Language Arts
1.RG2; 1.RGC3; 1.VB3; 1.W1

3.vD3
Science
1-L.S2.1
3-LS2.1
Water Cycle Students are presented with the challeny 5-7 Science
Challenge of moving water using their knowledge @ 5-ES.1
the water cycle. MSES&.4
2 | § SNRA& Wj Students roleplay a water molecule as it| 2-8 Science
moves through the water cycle. 2-ES&.3

5-L.S2.4; 5ESK.2; 5ESK.4
MSES&.4

2 KSy LiQa

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-L.S2.3
MSLS2.1; MSLS2.5




Trout in the Classroom
Journals

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

Objectives

{GdzRSyiia oAffX

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

1 observe and record daily or weekly changes in
water temperature water chemistryandwater
quality

9 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, water@a,
stickers, etc. to decorate journal covers

= =4 =4 =4 =4 =4

Background

I FASER 22d2NyIf A&
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 wein

in the first person and incorporate personal
observations, feelingguestions,and drawings.

Field journals are a tool for recording what one sees,
feels,hears,and learns while conducting scientific
work.

rGrade Level

3-12

Subject Areas

Language Arts, Science

Language ArtStandards

3.W-1

4.VD3; 4. W1

5.VD3; 5.W1

6.VD3; 6.W1

7.VD3; 7.W1

8.VvD3; 8.W1

9/10.VD-3; 9/10.W1

11/12.VD3; 11/12.W1

ScienceStandards

3-LS1.1

4-1.S1.1;4LS1.2

5-L.82.2

MSLS2.1; MSLS2.5

HSLS2.7

Time

Making Journals: 20 mites or less
Recording Observations: A0 minutes daily
Vocabulary

adaptation, alevin, ammonia, behavior, behavio
adaptation, characteristic, coloration,
competition, egg, eyedgg, fry habitat, lateral
line, nitrate, nitrite, observation, pH, structair
adaptation, trait, yolk sac

Procedure
1. First, introduce the idea of journaling and
scientific journals to the class. This should start

SaaSy i A tbeforgtize trou/eggs arya is Helclssrooma

perhaps just as the tank is being set up.

2. Inform students thathey 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 maynake covers for a bound book or
use the following master to create their own

Field journals are personal and refleci@d A Sy (i A & (i Q Journal. Run doubleided copies of the journal

preferences and personality. Some scientists sketch
simple pencil drawings while others paint colorful,
detailed images. Some people record their
observations in chartdists,and labels, while others
write long, detailed descriptions. Encage your
students to try working with pengencils,or
watercolors to capture an image and to use many
different recording methods to find their personal
journaling style.
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page and fold in half to create the internal

LI 3S8d C2fR |y yéEMME
for the cover and place over interhpages.
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
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O Both cords are

P emter fble

Can you make a
BOOK. ¢

tie on theoutside of the book. Have students

decorate the overs of their journals with

drawings, stickers, etc.

Make journaling a regular evertournal

prompts can connect to a topic or theme of the

dayto help reinforce other lessons. Some ideas

for prompts are below:

1 What is the temperature of the water?

1 Wha are the nitrate/nitrite/ammonia

levels?

What is the water pH?

Is the water quality decreasing/increasing

for fish? How do you know?

1 What are you looking forward to about

having trout in the classroom?

Is the water level high/low€hanging? Why?

Descrile the characteristics of your trout.

How do these characteristics help trout to

survive?

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

91 Describe the alevinVhat does the yolk sac
look like? What does the yolk sac provide
the alevin?

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

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

1 What adaptations do you see that help your
fish in their watery wold?

1 How are the fish moving? Do paired fins
move together in the same way? What

T
1

=a =4

KFLIISya (2 (KthefishlsaKQa

still?
1 Observe one fish closely for one minute.
Follow it with yarr eyes. What does it do?
1 Do you see competition between the fish?

10

Describe what you see.

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

1 How do the trout act when it is light/dark in

the tank?

How do the trout act before feeding? After?

What happens whenagu feed the trout?

Why do you think this is happening?

1 What color are the fish? Is the back color the
sameas theundersid&® Why do you think it
is this way?

1 Isit easier to see a fish swimming near the
top of the tank or near the bottom?

= =

1 Do you think fislihave good eyesight? Why?

T /'y FTAAaK GaKSIFNE 2N FSS¢
you know?

1 Are all thefish the same size? Explain why

1 Do some fish stay in established aresgRy

do you think this happens?

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

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

1 Do you expect all to hatch/survivé¥hy or
why not?

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

1 What are som differences between the
aquarium habitat and a natural habitat?

1 What dangers would wild trout faca®hat
affects survival in the classroom tank?

Encourage students to draw pictures in their

journals as well as writingxt 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 aml pick a favorite entry or a few
highlights to share with the class or a small

group.

TAYa 6KSy



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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Date: Date:

Water Temperature: Water Temperature:

Test Results, Observations, Questions: o Test Results, Observations, Questions:

Sketches or Drawings: Sketches or Drawing

12
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Nat i

Tr out

| daho L S V e Grade Level
2-7
Subject Areas
Summary Science
. . _ P . ScienceStandards
Students learthe RA A UNA O dzUAZ2ZY 2F LRIK2 21521
trout and learn theiidentifying marking$y coloring 51S2.2
trout outlines. MSLS4.3
Time
Objectives ff/ErGOmlnutes
- A .. ) ocabulary
{udzRSyua egAtfX native, species, subspecies
1 understand theconcept of native animals
T RAFTFSNBYGAIGS LdRbreriQa yIF A @S GNRBdzi o8&
Procedure

markings

f learn thedistribution2 ¥ LRI K2 Q&

Materials

91 copies ofnative troutdistribution map, one per
studentor project orto screen

9 color copies of trout species pages

1 colored pencils or crayons

Background

Idaho has 38 native fish species. These includeethr
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 finespotted cutthroat trout.Qutthroat trout
OFff adzoallSOASayL A& LRI

5dzS (2 LRIFIK2Qa
trout occur n 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 thesevaters. As watersheds and
conditions become available to trout, they may
move into new areas.

yE sl g Befine gpd ipfroduce the concept of a species

and a subspecies. Give an example, such as

bears. Idaho has two bear specieblack bears

and grezly bears. Each bear is unique; they can
interbreed with their own kind and have unique
scientific names. The black beatissus
americanus The grizzly bear Idrsus arctos

Have the students ever heard of the brown bear
living in Alaska? The brown bédarAlaska is the
alyYS aLsSorsSa 2F oSN I a
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
YIEYSd ¢KS 3N IUsis@arctasS | N &
horribilisP ¢ KS 0 NR gy U BcN@Ra Y I
acrtos Do subspecies occur in other types of
animalsg how, about fish? Yes.

K2 9 ap g1 Stdlugnts & l?heéﬁ/ Knldw what the word

native means. Have they ever heard someone

dzy A lj dz8 3 S2 f 258hOor &hd id dh FdhB RativB@20@Mhht Hdediah DS

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
Idahq or their family has lived here for many
generations. Define and introduce the concept
of what a native speciemeans.

Discuss with students the concept of native
trout.




4. Usethe maptoshowwhele Rl K2 Qa VY I
species (and subspecies and forms) occur in
Idaho. Ask the students which species or
subspecies live in the same areas. Ask the
students how thigattern 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 coloreach species, subspecies, or form
based on the picture provided and the bulleted
characteristics.

6. 'al] aiddzRSyiGa sKAOK 27F
most similar and which ones are most different.
If students only colored one or two of the six
trout, have trem 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 witlstudents whether the trout that
look most similar occun 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
LRFK2Qa Yyl GAGBS GNRdziK

Simple Definitions

Speciesa group of related organisnisgving
common characteristics and capable of
interbreeding.

Native speciesa species that is found naturally in a
given area.

Subspeciesa subdivision of a species; usually a
geographically isolated population that shows
physical and genetic diffenees; may interbreed
with other populations of the species where their
ranges overlap.

14

A @S (N dzi

American Fisheries Sociaggythe w2 NI RQa 2t RSad | yR
organization dedicated to strengthening the fisheries profession,
advancing fisheries science, arahserving fisheries resources.

The Idaho Chapter is a local chapter of the Society.

American Fisheries Society: A
www.fisheries.org -SF

L RidghaCRagesAmeyican(i A & f 221
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 ThiessghiéssenJD@lopers.unk.@dmd
Dan Dauwalterddauwalter@tu.orgy

2 Ke 2N gKe y2iK
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| dahols Native Trout

What is an Idaho native tro@t

An ldaho 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?

| Wesslepe Idaho's Native Trout
' S\ Bull trout

Columbia River redband trout

Westslope cutthroat trout

3 Westslope cutthroat and redband trout
Q\Q\?E::':Z-Ahne Yellowstone cutthroat trout
1§$\\ | % Snake R. fine-spot. cutthroat trout

3 \ Bonneville cutthroat trout

Lewiston . N
\ $ 80‘36\

- 3\
=y
Q2 Q \\i\

N

\\\
3 AN
\

3 “é/
N A\
N N

O

\

_Rexburg
/ /W//);

& | 1dano FAf
-, P % - : P
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Columbia Rive r Redband Trout
Oncorhynchus mykiss gairdneri

© Joseph RTomelleri

Can you color me with my identifying colors and marks?

1 Greenolive color on my back

Large faint black spots down my side
My belly is white

Lower fins haveavhite tips

Smaller black spots from head to tail
Reddish band down my side

= =4 =42 A

Fun facts:

A lama type of rainbow
trout that inhabits much of
Idaho.

A Ilive in both desert
and mountain streams.

A i migrate to the
20SIHysz LQY
steelhead.

’
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Bull Trout

Salvelinus confluentus

Fun facts:

ALQY T2 dzy Reerfral®
northern ldaho.

Allive in very cold and clear
mountain streams and rivers.

Al can reach 3 feet in length!

© Joseph R. Tomelleri

Can you color me with my identifying colors and marks?

AMy back is grey with some green ASpots no larger than the pupil of the eye

A Less color on my belly Awnite edge on all lower fins

A small white spots with some pink or red AFins can sometimes have a black stripe as well a
ANo spots on my top fins orangered colors

!
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Yellowstone Cutthroat  Trout
Oncorhynchus clarkii bouvieri

© Joseph R. Tomelleri

Can you color me with my identifying colors and marks?

A Yellow or bronze back and sides
AOrangered slash under throat
ARose tints along the side
ALarge round black spots
ASpots concentrated near tail
AOrangered tints on lower fins
ASmaller spots towals head

Fun facts:

Al live in the Snake Rivel
in eastern ldaho.

Allive in rocky rivers,
streams, and lakes.

Al also live in Montana,
Wyoming, and
Yellowstone National
Park!

*
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Snake River Fine - spotted Cutthroat
Oncorhynchus clarkii bouvieri

© Joseph R. Tomelleri

Can you color me with my identifying colors and marks?

A Yellowish brown on back and sides
ARedorange slash under throat

A Lower fins red or orange

ASpots concentrated towards talil
Asmall, irregular spots across body
ASpots on upper fins and tail fin

Trout

Fun facts:

Al am a different type of
Yellowstone cutthroat
trout.

Al live inthe South Fork
of the Snake River.

Al live in Wyoming too!

?
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Westslope Cutthroat  Trout

Oncorhynchus clarkii lewisi Fun facts:

ALay F2dzyR 7
northern ldaho.

Al live in cool headwater
rivers, streams, and
lakes.

Ap2y Qi OKI 1y
Canada too, eh!

© Joseph R. Tomelleri

Can you color me with my identifying colors and marks?

ABody greenistgold to dark red

ARed slash under throat

AsSmall, irregularly shaped black spots
ASpots on back, upper sides and head
A concentrated spotting near my tail
ANo spots on my belly

ARed orrosy gill plate

’
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Bonneville Cutthroat  Trout
Oncorhynchus clarkii utah

© Joseph R. Tomelleri

Can you color me with my identifying colors and marks?

ABody greenish yellow to silvery grey
AOrangered slash under throat

ALarge, rounded, distributed black spots
AFewer spots near tail

ALarger spots on my talil

Awnhite belly

Fun Facts:

9 [Ilive in the southeastern
corner of ldaho.

M Ilive in Utah, Nevada, ang
Wyoming, too!

1 Ilcangrow upto 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
{G0dzRSyia egArft X
9 calculate the expectedate their TIC eggs
will hatch

1 explain the meaningfa temperature unit
1 identify the factor that determines #rate
of trout egg development
Materials
1 When Will They Hatéhworksheet, one per
student
Background

One of the first things your class should do is
predict a hatch date for your egdsyg
developmen is dependent upon
temperature. B taking daily temperature
records you carmonitor egg development
to predict an approximate hatching date.
Trout eggdevelopment is measurdd
temperature units. A temperature unffU)
is 1° abovefreezingfor 24 hours. For
example, if you plamn keeping your tank at
52°F,the followingcalculationscan be done
to determine Fahrenheit temperature units
(FTUS.

Average temperature in a 2dour period iH2°F.
52°F¢ 32°F = 20FTUsgained each day

Over a period of 5 days, 5 days xFIWs = 106TUs
for the schooweek

Grade Level

3-12

Subject Areas

Math, Science
SciencéeStandards

3-LS1.1

4-1.S1.1

MSLS2.1

Time

20 minutes

Vocabulary

eyed egg, fry, temperature unit
L

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

Below arerainbow trout development ratefor
trout raised atL R | Kl&y§par Hatchery
Variationsdo occurbetween species and certain
strains of fishA general rule of thumb is that the
colder thewater,the more TUsrerequiredto
reach the various stages of developmgthie
warmer thewater, the faster the ratef
development.

The hatchery that suppliegbur 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 neatbout 600
Fahrenheitemperature units FTU)and about 300
Celsius temperature units (CTU) to haich a 2 X

For Fahrenheit:

600¢ hatcheryFTUs (A) £TUs need to hatch (B)
600CA =B

¢F1S @2dzNJ G y(ICRE82=FTOS NI 3S
accumulated in your tank (D)

Cc¢32=D

FTUs needed (B)F Usaccumulated in your tank (D)

= days until eggs hatch (E)

A tank set in degrees Celsius gahms same B-D=E
temperatureunits asthe tank temperature.
Tank is set at 11°C, the gainis 11 CTUs daily.
Development Rates for Hayspur - strain Rainbow Trout
To Eyed Stage To Hatch To Buttonup, Fry Stage
Fahrenheit Temperature Units 420 550 1050
Celsius Temperature Units 233 306 583

”
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For Celsius:

300 ¢ hatchery CTUs (A) = CTUs to hatch (B)

,2dzNJ dFy1Qa F@SNFr3IS KEFEAEE GSYLISNI GdzZNBE Aa GKS /¢!
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 @&j to the day you
received your eggsind you should have a good
approximaton of when the eggs willdgin to hatch.

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

Evaluation
1. Check worksheets for proper calculations.
w What factor is most important in
determining the rate trout eggs develop?
Watertemperature
w 2KId R2Sa aUSYLISNI (dzNB dzyAilGé YSIyYy Ay
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 ne
degree above freezing for 24 hours.
2. Have the students record the predicted bht
date and buttonup date (if calculated) in their
journals.

”
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When Will They Hatch?

Trout and salmon needbout 600 Fahrenheit or 300 Celsitsmperature units (TU) to hatch. A
temperature unit is 1 degree abow¥eeezing br 24 hours. To estimate when your eggs will hayacu
need the TUs the eggs accumulated at the hatchery and the average daily temperature of your tank.

For FahrenheitFTU
TUs accumulated at the hatchery: (A)

600¢ (A) = FTUs needed to hatch (B)

L 2dzNJ dFy1Qa @SN 3IS GSYLISNI {@zNBY

© -32= FTUs accumulated in your tan(i)

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 Day$Jntil EggsHatch
For CelsiusCTU

TUs accumulated at the hatchery: (A)

300¢ (A) = CTUs needed to hatch (B)

,2dzNJ GFy1Qa F@SNF IS S YLISNI {{mzEBUs 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 Day&ntil Eggs Hatch

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

2 KId R2Sa GUOSYLISNI GdzNB dzyAdé YSIYy Ay NBfFIA2YyAaK

Bonus:

¢CNRdzi ySSR G2 SI G AL SHeoMEKh&IRyolkkshcs B it takesdrib0 PTYIsSOR583
CTUs for your trout to buttomip, what is the approximate date wherhe fish may need to be fed for the
first time?




Trout Life  Cycle

Summary
Students learn about the life cycle and
development of trout.

Objectives
Studentsz A £ £ X

1 describe the life cycle dafout
1 explainand write aboutthe life cycle
stagesof trout
9 identify the current life cycle stage of the
Ot aaQa UGN dzi
Materials
9 copies of thewild Trout LifeCycle
91 copies of theHatchery Trout Life
Cycleif desired
9 copies of theTrout Life Cyclerorksheet
and/or the Trout Life Cycle Mazene per
student
9 writing materials
Background

Thetypical life of a trout begins when eggee
deposited and fertilized ithe gravelof a stream.

Once fertilized, theeggsare covered bgravelwhich

protects them from direct sunlighstrongriver

currents, and potential predatorsifter seven to 10
days, the head and body regiookthe fish begin to
form. The eggs are vefagile at this stage and any

movement may provéatal. About30 to 90 days
after fertilization, eyedeginto I LILIS | NJP ¢ K A & wilkngakedhr alevidevelopfaster. In warmewater,

stage means thahe embryo is developing normally

and is nowableto withstand considerable
movement. This ithe stage at which you received

youreggs During incubation, the eggs are subject to
many hazards such as disease, drougiu #ooding;
many eggs do not make it through this vulnerable

period.

As the fish continue to develop withiheir shells, it

is believed that eventually thehellsbecome limiting

¢ the embryos cannogéxtractenough oxygen from
surroundingwater. Thewiggling embryos then
release enzymet® dissolve the eggshell, and
eventuallythe trout break through the shell. The

alevinorsacfrys SYSNHS

6KSY

YGrade Level
312
Subject Areas
Language Arts, Science

Language ArtStandards

3-VD3; 3.W1

4-VD3; 4W-1

5.VD3; 5W-1

6.VD3; 6.W1

7.VS3; 7.W1

SciencéeStandards

3LS1.1

4-1.81.1

5-L.S2.2

MSLS1.4

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

L

metabolicprocesses (digestion and respiration)
occur morequickly.

Once the yollsac has beeabsorbedthe
incubation period finally ends. The tromipw
calledfry, must leave the gravel in searchnaw
food sources. At this point, the young fry atil
heavier than water and must reach tearface of
the water to inflate their swinbladders. The fry
tunnel out of the gravel and travel uprough the
water. When fry make it to thesurface of the
water, they snatch air with asidewayssnapping
motion ofthe head.They hen dropback,keeping
. . _ theirmouth and gill covers tightiglosedto
UKSe shalth théair Sotheyaihg fiydependingon

’
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(i 2 lomgé The alevin discard theshell membranes,
but the yolksacs remain attached to thestomachs.
Oxygen is now absorbed from water flowinger
their gills.

Alevin will move up to the surface thfe streambed
but remain hidden withirthe gravel. They are
completelydependent uportheyolka I O Q a
protein, minerals, salts arfdts for nourishment.
This fixed food supply mulstst fora few weeks up
to four months. If sediment has nbuilt up in the
gravel and around the alev{timiting theoxygen
supply) thei growth rate willbe determined by the
temperature of thewater. High water temperatures

aid2NB



the species) begin a migration fraimeir natal
(home) stream to a habitat richer food

resources, such as a lakelargerriver. The fry
migrateinconspicuously in the dark, usually when
streamlevels are highand waters are turbid in

the spring.

When young fish reach the size dfiaman finger,
they are calledingerlings Verticalmarks (parr
marks) along their sides het@mouflagehem
from predators. At this time, the trout may albe
calledparr. The fish tend to live in gentieater
near the stream bank. It is only when thggt
bigger and stronger that they move to tfester
current.

Trout reach full maturity after aboutvo years
Adultseat insects as well as othissh,even
smaller trout.Trout tendto reside in the main
current of the stream. Thageat which trout
reach sexual maturityariesdue to many
different factors, such as genetiosavailability of
food. Troutmay spawn wheas young as three,
but most trout do not spawnintil they are six or
seven. Trout are cued lephanges in day length
and temperatureto reproduce Fish swim
upstream, spurred by the flow afear, cold snow
melt, until they find thespotwhere theyhatched.

Males will fight for spawning rights the

female. The most dominant male wilin and
spawn. The process of courtship amebt
building will last for hours. Only whehe

female is ready will the spawnimgmmence.
The femaldinds 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
femalewill signify to tle malethat she is

ready to releaséer eggs by arching her back
and quivering ovethe redd. The female
releases her eggs, and the male releases milt,
which contains spermAnaverage female
rainbow trout will depositoughly 2,000 eggs
and willimmediately begin tdoury the eggs.
Trout can spawn more thamce,unlike most
salmon, and may spawn evege to three
years. Once the adult dies, its boatl
decompose in the watemgivingnutrientsback

to the water and helmgthe cycle of life
continue.

Procedure

Review the life cycle of trout with thé/ild TroutLife
CycleCompare the wild trout life cycle to that of a
hatchery fish by reviewing thidatchery Trout Life
Cycleif desired.

Evaluation

9 Students completette TroutLife Cycle
worksheet and/or theTrout Life Cycle Maze

 Have students write an informative text
explaining the different life stages of trout and
identifying the current life stage)2 ¥ (G K S

trout. Check for accuracy in the life stages,
correct useof 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 ox\
through their shells. About 30 to 90 days affertilization, eyes
0S3aAAY (2 FLIISEFENY ¢KAa daSeéSR:
This is the stage at which you received

ALEVINS
Newly hatched trout can breathe with S

their gills and get food from a yolk s@

attached to their belligney stay
safely hidden in the gravel n

FRY

Once the yolk sac has been absorbed, the
incubation period ends. Young fsywim up to the
surface on the water and grab air to fill their swig
bladders. Fry must ngw look for food to eat,z&Y

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

Young fish about the size of a human
finger are called fingerlings or parr.
Vertical marks, called parr marks, helf
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

T
N S ./5

!
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HATCHERY TROUT LIFE CYCLE

ONEYEAR OLDS
F!NGERLINGS . Oneyearold hatchery fish are usually 8 tc
Fingerlings are 2 to 5 inches. Some 10 inches long. Wild trout are usually

hatchery trout are ®cked into 3 several inches smaller.
waters at this size. (& (‘\‘j< }

X K & XY RIZE0)

t e E

7\.

N3 -
A

Some hatchery
trout are docked
as 10 to 12nch
fish. These fish
contribute little

to future
generations.
They are stocked
for anglers to

. catch.

o FRY
. Fry feed on fish pellets after the yolk
- =" sacin absorbed.

ALEVINS

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

k;\b _frhal
R R A S
Spawning for manfiatchery trout
begin at three years of age.

Fertilized
eggs are
placed in

A few hatchery trout are kept
for future egg productions.

hatchery

incubators They are called brood stock.
and growth Relatively few fish are needed
happens in to support hatchery

hatchery production compared to the

trays. ngmbers nefeded to sustain
wild populations.
SPAWNIN
Eggs ad 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.

28
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Trout swim back to their home stream to lay eggs in

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

Trout live in rivers, streams or lakes and eat
insects, crustaceans or other fish.

15 21 5

Vertical marks camouflage the trout from

predators. They live in gentle water along the
stream bank.

1

Trout are buried in the gravel of smal

streams and absorb oxygen through
their shells.

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.

12 15 3 3 24 3 17
A|B|C|DIE|F|G|H]|I |J|K (@] QIR|S|T|U|V|W|X|Y|Z
4 20
_H____HO ' _%0_
22 4 10 26 4 20 17 21 28 17T & 16 10 12 26 24 20 20 21

Answer:




Trout swim back to their home stream to lay eggs in
nests, or redds, on the bottom of the stream.

w

S _p_a w_ _n 1 n_ g

26 12 15 8 12 10 12 1

Trout live in rivers, streams or lakes and eat
insects, crustaceans or other fish.

Vertical marks camouflage the trout from
predators. They live in gentle water along

the stream bank.
a r

12 15 3 3

Trout are buried in the gravel of smal
streams and absorb oxygen through
their shells.

Trout can breathe with their gills and get all
the food they need from a yolk sac attached
to their bellies.

Trout swim up to the water surface
to fill the swim bladder. They must
now look for food to eat.

f r

24 3 17

A |B|CID |E|F |G|H|I JIK|L NI OI|P |QIR|S|T|UIV [W[X|Y |Z

15 2116241114 |10 17 121 20| 12 3126|225 |16]|8 17

T [H| I S HIO|L |D|S A | N A|lL |E [ N|YS F|O|O|D

2 1411 |2 412 |1 |2 |2 111 1116 1|1 2 21212 |2

2 0|6 0|7 1|16 512 517 012 6 41010 |1
Answer: yolk sac

¥ g
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1. eqq
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3. fry, parr or fingerling

4. adult




Trout Life Cycle O Lower

Elementary

Summary
Students learn about the life cycle and
development of trout.

Objectives
Studentszs A £ £ X
1 order the stage®f trout development
1 describe the life cycle oftaout
{ identifythe life cycle stagthe Of I & & Q&
trout are going through

Materials

9 copies of theTrout Life Cycleooklet,
one per student

9 copies of theTrout LifeCyclesheet
andTrout Life Cycle Stagskeet,
one per studentand/or copies of the
Trout Life Cycle Wheealne per
student

9 brads, if usingrout life Gycle Wheel

1 coloring materials

Background

Thetypical life of a trout begins when eggee
deposited and fertilized in the gravel ostteam.
Once fertilized, theeggs ae covered bygravelwhich
protects them from direcsunlight,strongriver
currents, and potential predatorsifter seven to 10
days, the head and body regiookthe fish begin to
form. The eggs are vefragile at this stage and any
movement may provéatal. About30 to 90 days
after fertilization, eyesegin(i 2
stage means thahe embryo is developing normally
and is nowableto withstand considerable
movement. This e stage at which you received
youreggs.During incubation, the eggs are subject to
manyhazards, such as disease, drought and
flooding; many eggs do not make it through this
vulnerable period.

As the fish continue to develop withiheir shells, it
is believed that eventually thehellsbecome limiting
¢ the embryos cannogéxtractenough oxygn from
surroundingwater. Thewiggling embryos then
release enzymet® dissolve the eggshell, and
eventuallythe trout breakthrough the shell. The

’ Grade Level
k-3

\ Subject Areas

Language Arts, Science

Language Arts Standards

1.RG2; 1.RG3; 1.VDB3; 1.W1

\ 3.vD3

Science Standards

1-LS2.1

3-LS2.1

Time

20¢ 40 minutes

Vocabulary

adult, alevin, egg, fry, life cycle, redd, sa
fry, spawn, yolk sac

\— _—

alevinorsacry SYSNHS 4KSy GKSe& |
{ 2 lomgé The alevin discard their shelembranes,

but the yolk @ics remain attached to thestomachs.

Oxygen is now absorbed from water flowinger

their gills.

Alevin will move up to the surface thfe streambed
but remainhidden withinthe gravel. They are
completely dependent upotheyolka I O Q a
protein, minerals, salts arfdts for nourishment.
This fixed food supply mulstst fora few weeks up
to four months. If sediment has nbtiilt up in the
gravel and around the alev{timiting the oxygen
supply) their growth rate wilbe determined by the
temperature of thewater. High water temperatures
will make the alevidevelopfaster. In warmewater,
metabolicprocesses (digestion and respiration)
occur morequickly.

aidz2NB

Once the yollsachas been absorbedhe

I LILIS I NI ¢ K meubatgos pedor gnally ends. The tromow

calledfry, must leave the gravel in searchnaw
food sources. At this point, the young fry atil
heavier than water and must reach tkarface of
the water to inflate theirswim bladders.The fry
tunnel out of the gravel and travel uprough the
water. Whenthe fry make it to thesurface of the
water, they snatch air with aidewayssnapping
motion ofthe head. Theyhen dropback,keeping
their mouth and gill covers tightiglosedto
swallow theair. Some young frydependingon
the species) begin a migration fraimeir natal
(home) stream to a habitat richer food
resources, such as a lakeriver. The frymigrate

;
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inconspicuously in the darkisually wherstream
levels arehigh,and waters are turbid in the

spring.

When young fish reach the size dfiaman finger,
they are calledingerlings Verticalmarks (parr
marks) along their sides het@mouflagehem
from predators so theymay alsde calledparr.
The fish tend to live in gentlgater near the
stream bank. It is only when thegetbigger and
stronger that they move to th&astercurrent.

Trout reach full maturity after aboutvo years.
Adultseat insects as well agther fish,even
smaller trout.Trout tendto reside in the main
current of the stream. Thageat which trout
reach sexual maturityariesdue to many
different factors, such as genetiosavailability of
food. Trout may spawn wheas young athree,
but most trout do not spawmintil they are six or
seven. Trout are cued lohanges in day length
and temperature to reproduceThefish swim
upstream, spurred by the flow afear, cold snow
melt, until they find thespot where theyhatched.

Males will fight for spawning rights the
female. The most dominant male wilin and
spawn. The process of courtship amebt
building will last for hours. Only whehe
female is ready will the spawnimgmmence.
The female finds an area with adequapeavel
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
femalewill signify to tle male that she is

ready to releaséer eggs by arching her back
and quivering ovethe redd. The male will

join her,and they bothopen their mouths.

The female releases her eggs, and the male
releases milt, which contains sperrn
average female rainbow trout will deposit
roughly 2,000 ggs and will immediately begin
to bury the eggs. Trout can spawn more than
once,unlike most salmon, and may spawn
everyone to three years. Once the adult dies,
its bodywill decompose in the water

providing nutrientsbackto the water and
helpingthe cycle of lifecontinue

Procedure
1. Hand out copies dhe Trout Life Cyclmoklet to

atidRSyGaed 1S GKSY F2fR

aideft S¢ foldiyi Ralf td idaRe/a book.

Explairthe life g/cle of a trout to the students using

the Trout Life Cycleooklet. Supplement

information with the followingas neededHave

the students write the name of the life stage in the

blanks provided.

1 EggThe female lays her eggs in a nesiled a
redd,that she builds by flipping her tail up and
down. She makesaole in the gravel to lay her
eggsBy moving the rocks around, she also
makes a clean home. When the rocks rub
agairst each other, the algae and dirt are
rubbed away, too. The mother will lay alio
2,000 eggsWhen shdsdone 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 nothelp the eggs in any wayhe eggs
are left to develop and grow on their own. The
trout getoxygen from the water through the
eggshell

9 Alevin or sac fryBabytrout that just hatched
arecalled alevin or sac fry. They are between
cé¢ G2 wmé
the yolksacs remain attached to their
stomachsAlevin row use their gills tget
oxygenfrom water. Alevin move up to théop
of their rock nest butemainhidden within the
gravel. Theyt S I (i €
stay alive.Their yolk sas haveenough food to
lasta few weeks or ufo four months.It all
dependson how fast the alevin grow.

f [2ayedhdir shiekdSit | £ S )

0 KSyoka®tdR Ay

1 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 fryra heavier than
water. To float, heyneed air irtheir swim
bladders. The fry tunnel out of the gravel and
up through the water. Whethe fry make it to
the top of the waterthey grabair with their
mouths. They swallow the aand push the air
into the swim bladder. Fmyust Hde from
predators and find enough food to grow.

9 Adult: Trout are fully grown when about two
8SIFNA 2fRX odz2i (KS@
eggs, until they are six or seven. Thaysteat
andstay alie until it is time for them tday

3
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eggs. Tout swim upstream until they find the
spot where they hatched his is where the
adults will lay their eggs.

Evaluation

1. Hand the students th&rout Life Cycle Stageiseet.

Havestudentscolor the stages and cut out the
squares.

2. Hand the students th&rout Life Cyclsheet. Have
students glue the stages in the correct squares.

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

are incurrently.

4. Check that the life stages are in th@rect order
and thecurrent life stage is correctly identified.

5. As aclass or individually, have students recite the
life stages and briefly describe what is happening

during each stage.
And/Or

6. Hand out theTrout Life Cycle Wheelthe
students. Havéhem color the stages/pictures on

the wheel and cut out the circles and pie piece on

the top circle. Place the top circle over thettom

circle, poke a hole in the small center dot, and hold

togetherwith a brad. For added strength and
stability, you mayvant to have students glue the
circles onto construction paper dithen cut the
circle and pie piece out befopitting the pieces
together.

Ask the students to move the cutout to the life
stage their fish are in at this tim€heck that all
students have their wheel in the correct location.
As a class or individually, have students recite the
life stages of a trout and brieftjescribe what is
happening during each stage.

®
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An adult eats bugs and other fish. It may
be 3 to 7 years old before it lays eggs.

A trout begins its life as an egg. The egg
is in a gravel nest called a redd.

Name:

e




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.

37



Trout Life Cycle

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

N

Eggs Alevin or Sac Fry

Adults u Fry

*
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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.

.

Trout Life Cycle




Trout Life Cycle Wheel Bottom




Only the Strong (and
Lucky) Survive !

Grade Level
4-12

Subject Areas
Summary Math, Science
Students calculatthesurvival of trout eggs to ScienceStandards
spawningadults. 51S2.3
MSLS2.1; MSLS2.5
L HSLS2.1
ObjectlvveAs Time
{udzRSyua oAff X 20 minutes
1 use subtraction to solve a problem Heselinleny _ o
1 formulate a mathematical equation from a :;ts;fyn’;l?g’ fry, macroinvertebratparian,
word problem L ’
9 calculate percent of fish that survive
{1 name situations that might affettout survival spawn 800, are realistic numbers. Only about 15% of
from eggs to adults trout eggs laid will live to spawn as adults.
Materials Procedure
1 copies oOnly the Strongand Lucky$urvive! 1. Brainstorm and discuss with studemtbat
worksheet mightaffect whether trout live to spawning
age.
Background 2. Hand out theOnly the Strong (and Lucky)
Surviveworksheet.

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 egs, juveniles and adults are eaten by many

3. Complete the worksheet as a group or
individually Help younger students, as needed,
to figure the percent survival.

different predators. Drought may affect the levels and Evaluation
temperatures of water. By far, the largest threat to 1. Asaclass, go over and correct the worksheet.
trout, like most wild animals, is habitat destruction. 2. Have the students mention some ideas that
Habitat destruction may happen from natural causes they thought might affect trout survival that
from humanactivity. were not examples on the worksheet.

3. Were the students surprised by the number of
This activitygives students an idea of some situations trout that survived? Why or why not? Mention
that may affect trout survival. The number of trout eggs that this scenario is accurate for trostirvival.

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

"
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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.

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

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

3. A construction site upstream

causes erosion, and silt kills four
4. Two hundred four fry are

preyed upon by herons, larger fish,

hundred ninety alevins.

and other predators.

5. A grove of riparian trees is cut down 6. Drought causes the water level

to drop. Water temperatures
increase and four hundred twenty -

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

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.

42
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Only the Strong (and Lucky) Survive! Answers

Trout lay thousands of eggs, but a much smaller number survive to spawn. Ateach  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.
2000 0200 =1800

2. Twenty -eight eggs are washed out of the gravel after a careless ATV driver crosses the stream.
1800 028 =1772

3. A construction site upstream ca uses erosion, and silt kills four hundred ninety alevins.
1772 6490 = 1282

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

1282 6204 = 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 8353 =725

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

725 6425 =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

®
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Tale of a Scale

Summary

{ G dzR Sy i & GENEH IreBdstBriDy

examining a scientifically accurate drawingof
steelheadscale.Then students write a narrative

Fo2dzi I aGSSt KSIFIRQa tAFS o
learned.

Objectives
Studentszs A £ f X
1 identify the stagesina (i S S f Ike@ycl®& Q &
1 correlate different seasons with a
a0SStKSIFRQa 3INRBSGK
9 discover the effect lifeycle events have
onT A dadaltha

‘v

Grade Level ‘
3-7

Subject Areas
Language Arts, Science
Language Arts

3.VD3; 3.W4

4. \W-4

5.W.4

6.VD3; 6.W4

7.VD3; 7.\W4

Science Standards
3LS1.1

MSLS2.1

Time

50 minutes \
Vocabulary

K S8

anadromous, circuli, cycloid scale, migratio
otoliths, scale, smolt, smoltification, spawi‘

scales. However, becautte steelhead is

Kl @8

g At

1 demonstrate learning through writing
1 propose ways people can help steelhead
andsalmon
Materials
9 copies of enlarged fish scale for
each student
91 projector/smart board or
transparency of scale to lead class
in labeling
1 markers, colored pencils, or crayoinghe
following shades: red, pink, light green, dark
green and blue
1 writing materials
Background

In this activity studentsexamine &teelhead

0 NP dzii Qa

aolkftSo

samespecies as rainbow trout, they hage

different life cycle. Steelhead aamadromous,
like salmon, meaning they hatchfieshwater

streams, travel to live in the ocean fofea
years, then return to freshwater tepawn
(reproduce). Oceangoing forms of therout
can convert back to resident forms during

droughts or when a dam blocks access to the
ocean. Unlike salmon, steelhead do not always

dieafter spawning and may live to spawn
multipletimes.

Al NP dzi Qa
Steelhead and rainbow trout have very similar

I draitiez dz3 K

FYylFRNRY2dza s A Galittlea OF £ S &

differently and show more life events than

rainbowtrout.

There are foutypes of fish scalesplacoid, cycloid,

OGSy2AR

0 LINZ N/ FasinaRoil. Rrod i Sy

salmon, and most bony fistave cycloid scales.
Fish with cycloid scales hatye same number of

scales their entire livesthe scales enlarge to
accommodate growth.This results in a pattern of

concentric growth ringsn the scale, which look
similar to the growthrings in the trunk of a tree.
The growth rings oascale are known by scientists
as circul{singular circulus).

Just likecounting the rings of a tredjologists can

% (aeg@ipek@;eﬁ degl Q@E&rﬁnaﬁon aboat

steelhead by reading its scales withiroscope.
The age of the fish, time spent at sea and the
number of times it has spawned canlag!

determined.

How do biologsts do thisAgingfish is fairlyeasy.
The development of circub like that of tree rings.
During period®f rapid growth, the rings are widely
spacedandwhen growth slows, the rings are more

tightly spaced. Rings are formed on a cycloid scale

everyfew months, so biologists can read into
seasonstather than just years with treesSteelhead

“
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experience slower growth during tle®lderwinter
months.Therefore, steelheadcaledypically exhibit
alternating bands ofvidely spaced (summer) and
narrowly spacedwinter) growth rings.

Twospecific life events can also be seemin

a 0SSt KS ksnaltng anddpdwSingAsa
young steelheagrepares for life isaltwater, its
body undergoes tremendous chang.silvery
sheen replaces the parr marks, aheéy undergo a
complex internal transformatioto survive in
saltwater.This process of adapting anaigrating
to saltwater is calledmoltification. The

aGSSt KSFHRQa & oark abolddhanad ¢ a

separating circuli formed ifteshwater from those
formed in saltwater.

The other life event impactingteelheadis
spawning. While a steelheadigrates and
fights itsway backupstream to its place of
birth, it isbeaten up by the current, hurdled
over rocksand weakened by bacteria and
fungus.In addition, steelhead do not eat while
spawningand rely solely on energy reserves
built up in the oceanSpawning steelhead
decreasdn size as theyse up their energy
reserves to fight the current. i$ believed that
the scales soon become too big foshrinking
steelheadl Y R { K &dgésGécdnfavar®
and eroded, forming spawnirggars.

In addition to viewingdrout scales, biologists can
alsoage fish bycollecing and examining
otoliths. The otolith (which literally translates

G S & &2 ys8sinallbonethat floatsin afluid-
filled capsuldocatednearthe baseofa¥ A a KQa
skull.Otolithshelp fish balance anghaintain
equilibrium. Otoliths also show growth rings so
may be used to age fish. They are generally
consideredmore accurate than scales
(particularly foolder specimens). However, the
fish must balead before an otolith is removed.
Therefore,scalereadingislessinvasive.

Procedure

1. Discuss the life cycle of a steelhe@dplain
that steelhead are the same species as
rainbowtrout, with one important difference
steelheadare anadromous. This background
will allowstudentsto hypothesize and
interpret the meaning ofhe & O | a8k gs.

2. Begin by asking the class if the srrgllin their

aquarium will grow more scales they get
bigger. Will they havéhe same number of
scales throughoutheir lives?

w Explain howsteelhead (just likérout)
have the same scales throughout their
lives and that the scales grow witthe
fish.

3. Pass out copies of the scale drawargl
coloring utensils. Have students obsetkie
scale. Does this remind them aifiythingelse
found innature?

w Al NERiSge.df you have a pictu
a Y 2 f tiee cookie, compare it tthe drawing
of the scale.

4. Discuss tree rings and how they &memed.
Each tree ring is a layer of woodllsproduced
in oneyear.Does a tree grow the same amount
everyyear? Are the rings all the same size?
Why not?

w Each year brings different weathand
a different growing seasow tree

62y Qi INRG YdzOK RdzNR Y :

year, while a wet and warm yeawill
promote tremendousyrowth.

5. Wecan see the same is true wisteelhead.The
rings are not all the same size. Trouwever,
grow rings every few month®ot every year).
Knowing what we dabouttrees, what do you
think causes changésthe growth rate of a
steelhead?

w Summer brings warm weather afats
of food for growth. The oppositeccurs
in the winter.

6. Point out and label the core of the scaled
explain that the first growth rings, airculi, are
formed from this point. The firstirculi form
when the fish is in its early stagedl/e see that
the fird rings are widelgpaced apart, so what
season do you thinthe steelhead emerged
from itsegg?

w The fry emerged sometime in thate
spring/early summeg dependingon
weather, water temperaturesstc.

w Label these firstwidely-spaced

circulias?a dzYinBNMNE a K¢ I (0 SN

and color red.

s
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7.

8.

10.

11.

12.

The next set of circuli was formetbsely freshwater spawning is not easily
together. What does this tell us abatie distinguished.

T A gvaraand the time oyear? 13. Thesteelheadspendghewinterinfreshwater
w ¢KS aidSSt KSI RMese 3 NP 4 (i Kandiherfrefuéngto the ocearthe nextspring.

rings were formed in the fall andinter. w [F6S8t (Aa WoAyidSNI
w Label thisectionW g A yali S NJ FNBaKglGSND FyR 02t 2NJ
FNBaKglhusSNR FyR 02t 2N Ay ¥nbtiRer summer and winter at s,
w There may be discrepancy owehen travels back to freshwater to spavagain.
summer growth endsand winter o [F68f (KS wasdr gRI ¥Rz
begins. Just estimate since we are only colorf AIKG 3INBSyod [ 05t
labelingwith two seasons. aSrQ FyR O02f2NJ RFNJ 3
The fish then spends another year in spawningg O N | yR O2f 2NJ of
freshwater. Find the summer andinter 15. Ask the students how the scalesttie trout
growth rings for the second year. Label the they are raising would compare tbe scale of
Yaso EA}/VR in 'EVNZB’ XASMQGI(S mp _ this wild steelhead. Do ydhink hatchery trout
LabelWa SO2 Yy RMMTHNBREKSNIU SN2 | Y R odlh2addvoulshow the same markings on
pink. their scales awild fish?
Next there is a bold, dark circulugv/hat -
<7 ' A A " e . No, hatchery fish are fed treame
KPLLISya Ay | adS3okSkRQa TAFS grﬁoﬂn?e'vng'dgy?sgzt%eir growth
years infreshwater? What does therocess . D
) rings are perfectly eveWild fish
entail? _
willalmost never have perfect
w At this point, the steelhead prepares growth, so if yolseea scale with
for its migration to the sea. The evenlyspaced rings ahe center, it
steelheads called a smolt. Itsody was probably stocked ahatchery.

goes through some major changasd

the scales show a dabiand. 16. Compare the growth at sea with tlyggowth in

freshwater. Does the growth seetmincrease

w [ F06St {iakkarscH@ & 2 when at sea?2Why?
Thenextfew circuliare spacedar apart. w The steelhead is older and bigger
LabeltheseringsW ¥ AuNineérata S Q | Yy R with more choices oprey.

color light green.
This is followed by a winter at selaabel

f A x & <x ALl A 2 o e A o L than freshwater. This is why
0KSAaS NAy3aa SHTA NBRYIR ¢G2/TG25NNI R HINJ the fishwill make that

w The ocearprovides more food

green. .

Next you will see acar,or blank spotpn the dangerougourney.

scale that stands out from the rest bfe 17. Review the life cycle of theteelhead Discuss
growth rings. What might a steelheatb as an dangers the steelhead faceseschstage of the
adult, after a year at sea? Wheuldcause a life cycleq includingpredators in freshwater
strain on the fish, leaving a saam thescale? and the oceancommerciaharvesting, travel

through dams, anthabitat degradation.

18. Encourage the students to think of things can
do to help keep steelhead arsa&mon
populationshealthy.

w The steelhead returns tiseshwater
to spawn. During tistime, it
R 2 S degdpaind the scales develop
specialmarks orscars.
@ Labelthismarka LI 6y Ay 3 & O nNayalyatiop
color blue. Write a firstperson narrative as steelhead trout
that hatches in an Idahoreek,describing life at
each stage of its lifeycle. Conclude the story by
suggesting waywe can lessen our impact on

e
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w Rings around the scar may be eroded
sothe spring/summer spent in



steelheadand salmon inldaho.

Extension

Viewreal fish scales underraicroscopeYou
may make your owslide or order onefrom
a science teaching supply source. If you plan
to conduct a fish dissection, you can easily
usea scale from the rainbow trout you
dissectRemovescales by rubbing a finger
nail up a smaklection of the troutc from tail
toward heal. Place the scale and a drop of
water on a slide Cover the scale with a
slipcoverto observe undea microscope.

Fish Scale Answer Key

2" spawning Scar

2" winter at sea

2" summer at sea

winter in freshwater

spawning scar
st .
1> winter at sea
1% summer at sea
smolt scar
2" winter in freshwater
2" summer in freshwater
winter in freshwater

summer in freshwater

Y
Trout in the Classroom §






Create a Trout
Habitat /Ecosystem

Summary
Students creatérout habitat or ecosystendioramas
using natural objects and paper copieshabitat

parts.

Objectives
{GdzRSyGa oAttt X

T

name aml 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

1
)l

= =4 =4 4 - -4 A

shoe boxesone per student

color copies ofTroutHabitat Partsprinted
on cardstock, one per student

blue paperor blue paintto line shoe boxes
strips of blue papetto support habitat parts
sand, anall rocks and sticks

scissors

glue

large hole punchoptional

writing materials

Advanced Preparation

1. Ask students tdoring 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 animalserd to

49

Grade Level

3-7

Subject Areas
Science

Science Standards
3-LS3.3

5-1.S2.4

MSLS23

Time

2 class periods
Vocabulary
ecosystemhabitat

survive- food, water, shelter and spacgin
the proper arrangementWhat about trout
ecosystems? How are habitats and
ecosystems similar and different?

Can the students describe what a trout
habitat or ecosystenwould look like? What
might they fnd init?

Explain to the students that they will be
making arainbowtrout habitat or ecosystem
diorama in the boxes that they brought from
home.

Show students a copy of theout and
Habitat Partssheet and the containers of
rocks, dirt and sticks. Aslke 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?

Instruct students to line their boxes with
blue paper or pait the insideblue to
represent the waterAllow paint to dry
overnight.

Have the students make three punches in a
side of the box or remove one side of the
box to view the diorama.

Sudentsthen cut out fish, plants andish
food. Aue the fish and fislfiood to thin blue
strips of paper.

Bend the end of the blue strips and ends of
the plants to make a fooGlue thefeet of

the blue strips and ends of plants inside the



box so they stick ugslue sticks, rocks and
sand to the bottom of the box.

Evaluation
Depending on student&bilities and grade levels
choose one pmore of the following evaluations:

1 Havestudents give presentati®or write a
few paragraphs about the trout habitatr
ecosystenthey created. Students should
mention the parts ohabitat and how they
help trout to survive.

1 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 armhergy
should include those among living and
nonliving components.

”
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Trout and Habitat Parts

Rainbow trou

Caddisflies

Sulpin

Plants
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Aqu atic Ecosystems Grade Level

512
Subject Areas
S Science
ummary ScienceStandards
Students read cards to show parts of and 5PS3.1:
connections within an aguatic ecosystem. In doing 5L81.1;5L82.4;
s0, a chain or web will be formed showing MSLS1.5; MSLS2.1; MSLS2.3; MSLS2.4;
. . . . . MSLS2.5
relationships between organic and inorganic
HSLS2.6
components. Time \
30-55 minutes
Objectives Vocabulary
“ < A P . Carnivores, consumerscasystem, food
{UudzRSyua egAfft X : . i .
) ) ) chain, food webherbivores inorganic,
I identify components of an aquatic omnivores, organic, primarproducers,
ecosystem secondary, tertiary
1 identify food chains/webs within the \ \
ecosystem and label the elements as that eat produers are called consumers. Consumers
producers omprimary, secondary or tertiary that eat only plants are called herbivores, and
consumers consumers that eat other animals are called
1 describe connections between elements of carnivores. Some consumers eat both plants and

the ecosystem

9 discuss hypothetical changes in the
ecosystem and their impacts

1 identify how energy flows through the

animals and are called omnivores. Consumers may
be primary, secondary, or tertigr As energy is
transferred, some of the energy is lost and some is

ecosystem conserved. This results in less and less energy being
§ discuss how interactions and relationships available for consumers at upper levels of a food

within ecosystems affect organic and web.

inorganic components, including the social,

economic, and political aspects within a In ecosystems, interactions between organic and

geographical area inorganic elements are coitered, such aslants,

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.

Materials

1 1 set ofAquatic Ecosystem cards (32 total)
91 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 forstiprocess are

Procedure

1. Copy anctut out Aquatic Ecosystem cards.
2. wSIFR GKS W2KYy adzA NJ ljdz2 i
change a single thing, you find it hitched to

carbon dioxide and water. Oxygen is produced as a SPSNBRGKAY3 Stas Ay GKS
waste product. Energy produced by plants is stored 3. Ask students to share ideas about what Muir
in their tissues. meant. Do they agree with the statement?

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

Food chains/webs can be found within ecosystems.
Producers are the first links in a food chain. Animals

52
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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 herlf 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
0KS LISNE2Y 6K2 AA
GDdzSaa 2KFdKé¢ /I NRa&
with proper sequencing. As thelp 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 hin 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
cardswill 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 wd 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:

9 Are the components of the ecosystem
connected?

91 Does the pattern created bye 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.)

1 Does matter that is not food, like water,
move within an ecosystem? Tell the students
that a drought is occurrgin 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

53

yarn. Have students continue to gently pull

on the yarn until everyonesitugging. 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?
1 Ask if people are part of the ecosystem.

0 KSA NI 6 Whiahagative oKpdsitivezfietts cemey
' NB Y hive@btheleddsysten? K S € LI

1 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?

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

9 Start rolling up the yarn and gathering the

OFNRa YR la]l K2g W2KY
to this activity.

Evaluation

5SLISYRAY3I 2y @2dz2NJ aGdzRSy i Q

evaluatiors below, and have students brainstorm
and record their ideas, either individually or in
groups.

1. 5SaAir3dy
forget both living and nonliving components.

2. Describe at least three food chains or food
webs found in an aquatic ecaggm 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 elemenivho/what would
be affected and the responses the affected
elements might take.

4
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species. | use the energy | get by eating
fish and insects to live, but | also store
some of the energy in my muscles. | am
food and an TR
energy source for gt
this larger
fishéGues

5. | am a cutthroat trout, | da h ofibhsl 9
live in all kinds of environments and eat all
kinds of insects and fish, including sculpin. |
al so feed many of | dg
this reptile who targets me when | am
youngéGuess who?

1. | am the sun. Plants use my energy to
make food, even simple water plants
|l i keéeGuess who?
Ty " b
e i
. t i
2. | am algae. Depending on my kind, | grow
on rocks and other substrate or float on the 6. lamagartersnake. Many peopl
waterods surface. Whe know that | swim under water to eat small
the sunbs energy, I fish. Although | am a predator, | am also prey.
and | store some. | am eaten by aquatic | could easily become food energy for this
insects includingéGu long-legged, long-beaked wading
birdéGuess who?

7. lam agreat blue heron and am often
mistaken for a crane. | feed in ponds, rivers,
and streams by day, eating snakes, fish,
frogs, crayfish, and insects. At night | like to

Mayfly Stonefly Caddisfly roost high up in a éf
3. lam a mayfly, stonefly or caddisfly. | AL B

use some of the energy | get from plants, N S

such as algae, to live. | also store energy in

my muscles. | am a source of food, and

therefore energy, for this small, bottom-

dwel |l ing fishéGuess
4. lamasculpin.One of 1 dahood 8. lam a cottonwood tree. | provide food and

shelter for many animals, and | prevent
erosion. | am only found in areas where my
roots can always get water. That is why | am
ong

so common al t hese

where?
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9. lam ariver. Water that feeds me starts in 13. I am ariver otter- often confused with the
the mountains as snow or rain and flows to much smaller mink. | rely on crayfish, trout,
the ocean. | carry these fish to the ocean as and other fish to sustain me. All of us depend
juveniles and provide a highway for their onthisessentialnat ur al resou
return as what?
adul t séGusg
who?

14. 1 am cold, clean water. | am essential to all

10. 1 am a spawning salmon. | started in the forms of life, but | am useless if | am polluted.
water as an egg. When | was 1 % years old, Riffles and waterfalls fill me with this
I rode t he woiheoeaard i the U dissolved gas that fish and others extract
ocean, | act as a food source for killer from me with their gi
whales and many others. | will return to the
waters of my birth
after one, two, or
three years at sea. |
will spawn and
becomeé Gu e sESg
who?

11.1 am the carcass of an adult salmon. |
have spawned to start the next generation. 15. 1 am oxygen. Fish use
Now | will release the nutrients | gathered their gills to take me out of
from the ocean into the environment. | WI|| the water, but | am also
nourish plants and : : absorbed by these small,
animals as far as round living things that will
two hundred miles eventually become a
from the river. | am fishéGuess wh
a keystone species. e
The end of my life is the beglnnlng of life for
others. Thisif r eshwater | ob
meé 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 u 9
ZAN properly become food for sculpins, birds,
insects, and this =
orange spotted
12. I am a crayfish. | eat almost anything, dead fish that is a

or alive. Some people find me tasty, too. |
am the favorite food for herons, mink,
raccoons, and this playful river
animal...Guess who?

member of the
char f ami
Guess who?

”
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17.

| am a bull trout. | depend on other fish
for my livelihood; without them our
populations would decline. |, along with
cutthroat, rainbow, and steelhead trout,
am a popular sport fish for these
humanséGuess who?

21.

[ am afry. If | am a Chinook fry, I will
spend a year or two in freshwater before |
migrate to the ocean. If | am a cutthroat
trout fry, | will spend my entire life in
freshwater. If my
habitat has been
damaged, these
manmade facilities
may be used to
offset the losses to :
natur al reproductio

18.

| am an angler. | do my best to be a good
sport by following special rules designed
to protect fish. When | reach the age of
14, | must have one of these permits to

|l egally fishéGuess

22.

| am a fish hatchery. | 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
adul t séGuess

what ?

19.

| 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? N

&9

€ &
%&Gb

23.

| 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 environment al
we?

20.

| 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 thelr yolk sac is
absorbed. The fish - -
are now :
call edé Go%x =

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. | come from the clouds that
form as water evaporates from the earth.
By far, the largest source of moisture are
these huge
bodies of
Guess what?

29.

I am an adult salmon. | am an important
source of food to many animals,
including humans. | must be managed
carefully. My survival is affected by
conditions in freshwater and in the
ocean. | depend on many food items in
the ocean including this 1-inch shrimp-
like creature that is also essential to
whal eséGue
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. : a
These people '
areé Gues s.

1

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. | depend on smaller creatures for my
energyéGuess

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 8 ‘
is to protect the AN\

fisheriesé
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
a to produce
foodéGuess

28.

| am a policymaker. | 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. | must be

especially careful when —_
AN 5
)

making decisions about

threatened or -
dangered species like [/ I~

en £ /"'*-..f

theseéGuess A

32.

The sun. The END (and the
BEGINNING).

X
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Agquatic Food Chain
Collages

Summary

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

Objectives
Studentsz A £ £ X
9 identify components of a food chain
1 describe connections between
components of a food chain
1 explain how energy flows or is
passed through a food chain

Materials
9 copies of theAquatic Food Chain Links
one per studentif using

f MHE - My ¢ O2yaidNUzOGA2Y LI decomposer, food chain, food web,

make their own food chains
9 coloring materials

Background

A river, and thegreen strip of land around it (the
riparian zone), is livingcommunity. The
organisms living in this community are connected
in many waysOneway animals are connected is
by what they eat. All life depends on the sun and
the abilityof green plants to se sunlight to
synthesizeimplesugars from carbon dioxide and
water. Throughthis process, known as
photosynthesisplantstake energy from sunlight
and make iavailableto animals. Plant eaters, or
herbivores, eathe plants directly; animal oflesh
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 forme#.food chain is a
simplifiedway of showing energy relationships
betweenplantsand animals in an ecosystem. For
example,a food chain osunlhalgaelhmayflyl'h
rainbow troutbald eagleshowsthat the sun
provides energy to the algderoducer), which in
turn is eaten by a mayfl§primary consumer and
herbivore). The mayflthen becomes energy for a
rainbow trout(secondary consumer and

Grade Level
k-7
Subject Areas
Language Arts, Science, Visual Arts
Language Arts Standards
k-W-1
1.W-1
2.W-1; 2. W3; 2.W4
3.W-1; 3.W3; 3.W4
4. W-1; A W3; 4. W4
5.VD3; 5.W1; 5.W3; 5.W4
6.VD3; 6.W1; 6.W3
7.VD3; 7.\W1; 7.W3
Science Standards
k-LS1.1
5-PS3.1; 5L.S2.4
MSLS2.3; MSLS2.4
\ Time

45-90 minutes
Vocabulary
aquatic, carnivore, community, consumer,\

herbivore, omnivore, photosynthesis,
predator, prey, primary consumer,
producer, scavenger, secondary consume

Jertiaw consumer, trophic level
T —

carnivorg. Finally,a baldeagle(tertiary consumer
and carnivore) eats theout. However, this is a
very simplified version afhat happensn nature.
Rarely does aanimaleat only one typef 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. Helpguidethe 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 calld herbivores; meat eaters
are called carnivores. Animals that eat both
plants and meat are called omnivores.
These dferencescan be broken down into
even more specific distinctions. Frugivores
eat fruit; insectivores eat insects.

2. Ask the students wherplants 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.
tflyda dzaS GKS adzyQa
and carbon dioxide into sugar. Thi®pess

is called photosynthesis.

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 energyeeded by eating a
plant or animal. Té energy is passed from 7.
one animal to another when it is eaten.

141 GKS aiddzRSyGaz a2 KlF
OKI AyaKé | mdststitavihiRn OK LI Ay a
source of energy. The energy tifatms

most food chains comes from the sun. In

the ocean, there is anothemergy source

¢ boilinghot, deep-seavents. 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 thedgy Q& Sy SNH &
giving plants what they need to make
sugar, animals would not have plants to
eat. Sun gives energy to a pldmjanimal

eats plantfbanimal eats animal that ate
plant.

For older students, introduce the trophic
levels of the food chain. Produce(plants)
dzaS (KS adzyQa SySNH@
food. Primary consumers (herbivores) eat
producers. Secondary consumers
(carnivores or omnivores) eat primary
consumers. Tertiary consumers (carnivores
and omnivores) eat secondary consumers. 8.
Quaternary cosumers (almost always

carnivores) eat tertiary consumers.

Scavengers clean up dead animals;

decomposes (bacteria, fungi, moldd)reak

down and feed on the tiny elements and

nutrients that make up an animal or plant.
Decomposers return these basic nutrient

back to the soil where they become

available to plants and, in turn, the animals

that eat plants.

Have the students brainstorm some

aquatic (water) food chains. How might a

%
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trout fit into a food chain? What do trout
eat? (insects, snails, leeches, figWhat

does an insect eat? (algae, moss, cattails,
other insects) How would these organisms
OR2YQ
sung algaec insect- trout) What might

eat the trout? (other troutand fish

human, river otter, raccoon, grealue

heron, eagle, osprey) Add one of these
animals to the food chain and you get a
food chain d sunlhalgaelhinsectl'h

trout briver otter.

For younger students:

Tell the students they will be making a food

& chaifNShaw the atadénesgogh@eied food

chainmade from the Aquati&ood Chain
Linksprovidedand post for reference.

a. Pass out thedquatic Food Chain
Links Ask the students to identify
the links in the fooathain and
write the food chain on the board.
Suribleafihbugfish

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
fSH¥® DfdzS GKS tSI¥
open mouth. Glue the insect onto
0KS FTA&AKQa 2LISy Y2dz

d. Color the fish and its mouth; color

the insect and its mouth; color the
leaf and the sun.

Hav& tBeAstNdertsanyite the food
chain on the bottom of the page.
You may want to substitute wosd
for the arrows. (leaf uses sun; bug
eatsleaf; fish eats buyg

For older students:

a. Show the students examples of the
food chain collages they will be
making. Some examples follow.

b. Have the tidents brainstorm
aquatic food chains to design and
make.You may want to require
that the students havéwo to
three animals, a plant and the sun
represented in the food chainlt
may be helpful to have the
students sketch an outline of their
food chainwith the animals



GSEHGAY 3 &GndQethe? i KS NE
S OKSNR&a F LIWNR@GFE o0ST2N
beginning the next step with

construction paper.

c. laAy3ad mMHEE myé O2yailNHO
have the students select a
background color.

d. Now, have the students select a
color for the toppredator in the
food chain. Fold the paper
vertically and draw half of the
predatorface onthe 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
chainthe 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. Continueintil all the links
are completed and glued into
place.

f. Have the students write
informative paragraphs explaining
their food chainsMake sure they
include the relationships between
the links and the way energy flows
or is passed between the links.
Theyshould correctly use
vocabulary words learned or
mentioned in the lesson. Ohave
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

a0dzRSyGaQ gNAGAYyId / KSO1 GKI G
met and that students used correct writing
conventions.

?
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Aquatic Web of Life

Summary

Students take on a role as part of an aquatic
ecosystem, explore the interactismwithin this
ecosystem, and make hypothetical changes to test
the idea of interdependence.

Objectives
Studentss A f £ X
9 identify components of agcosystem
i describe connections between
components of arcosystem
9 discuss hypothetical changesan
ecosystem and the effect of the

change
1 explain how energy flows through
anecosystem
Materials
Part One
1 0éE p¢é
with holes punched out of twadjacent
corners
Part Two
1 s dzR Sy (i afdls on jhélr$esearched
organism

1 vyarn cut intothree-foot lengths for making
organism index cards into name tags, one
for each student and the sun card

9 one index card to represent thgun, with
holes punched in top corners and made
into a name tag

1 ball of yarn for making a web

Background

A river, and the green strip of land around it (the
riparian zone), is lwvingcommunity. The
organisms within thiscosystemare connected in
gKI G Aa
many differentorganisms occupy the same
ecosystem withouusing upall the resources? The
answer is thaeachorganism has evolved to have
its own nicheopr role in the communityW.B.
Saunder¥F RS GKS |yl ftz238
the2 NBI yAaYQa WhithisliBaaQs
WLIINRPFSaarAz2yQs
different professions, each species contributes to

Grade Level

5-12

Subject Areas

Language Arts, Science

Language Arts

5.VD3; 5.RSL; 5W.1

6.VD3; 6.RSL; 6.W1; 60DC1; 6.0D&4

7.NVD3; 7.RSL; 7.W1; 7.0D&xt

8.VS3; 8.RSL; 8.W1; 8.0D€L

9/10.RS1; 9/10.W1; 9/10.0D€L

11/12.RS1; 11/12.W1; 11/12.0D&l

Science Standards

5-PS3.1; 5L.S2.4

MSLS1.5; MSLS2.2; MSLS2.3; MSLS2.4

HSLS2.4

Time

Part one: 3660 minutes

Part Two: 600 minutes

Vocabulary

\ aquatic, biodiversity, carnivore, community,
competition, consumer, decomposer, ecosystem

environment, food chain, food web, habitat,

herbivore, interdependence, niche, omnivore,

AYRSE 6&udaid®a o2 )/l organism, photosynthesis, predator, prgyimary

consumer, producer, relationship, scavenger,
secondary consumer, tertiary consumer, trophic
level

the health of the interwovencommunity.

One way the animals living in and arouadver

are connected iby what they eatAll life depends
on the sun and the abilitgf green plants to use
sunlight to synthesizeimplesugars from carbon
dioxide andwater. Throughthis process, known as
photosynthesisplantstake energy from sunlight
and make ifavailableto animals. Plant eaters, or
herbivores, eathe plants directly; animal or flesh
eaters,carnivores, eat both herbivores and other
carnivoresthus forming a food chain. A food chain
is asimplifiedway of showing energy relationships
betweenplants andanimals in an ecosystem. For

2T6Sy OFtf SRS®a KS&&npl@df%dcﬂhénoadzy LERELELERA
i NP dshowstyatdhe SuR S| 3f S

NI AYyo2g
provides energy to the alggproducer), which in
turn is eaten by a mayfi§primary consumer and
herbivore). The mayfithen becomes energy for a

0Kt U Paintbul thof (s dndary Bohstimet dkwhrnivors).
I YERallyth Bakleagle(tertiary consumer and
owitiall tBe3eh O f f @rnidokdPehats thadbd. Piéwever, this is a very

simplified version ofvhat happens in nature.

”
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Rarely does aanimaleat only one type ofood;

most animals consume many types of food and are
in turn, consumed by many types of predators. A
food webas opposed to a food chain, is a more
accurateway of demonstrating the

interconnections ofarious organisms in an
ecosystem. A food wedxtendsthe food chain
concept from a simplénear pathway to a complex
network ofinteractions.

Organisms in an ecosystem a@nnectedin
additional ways beyond the food webheycan
provide habitat for other specie§orexample,
trees providehabitat for nestingpirds, and a
0SH@SNRa RIY Owserl 6Sa |
providing habitat for certain aquatiasects.
Furthermore, species may rely on others to aid
in some way with reproduction. Certain
floweringplants neednsects or other animals
to carrypollen from one flower to another.
Additionally, species of birds help spread
cottonwoodseeds while usinthemto build a
nest.

L2 2

The web of life created in thactivity suggests
that all living things are connectedo matter how
unrelated organisms may seem.

Procedure

Part One: Researching a River

Ecosystem

1. Discuss the terms ecosysteproducer,
consumer, herbivore, carnivore,
omnivore,scavenger, and niche. Ask the
clasgo brainstorm all the living
componentghey think they would need
to make ahealthyriver ecosystems 2 y Q (i
forget bacteria, fungi, algae, insects,
snails and all the plants and animals living
in and along the rivelRecordhe list.
2. Explain to your students that they wgiet
to become an expert oone species ian
aguatic ecosystem. Assign have
students choosea species and give the
students an index card.
9 Ifthey are assigned an animhjve
them research:
a. Isthe animalan herbivore, carnivore,
omnivore, and/or scavenger

Food Web
sun
_:-"?” édlsﬂy o

ey /

eagle

b. What eats thér animal? Is that
animal acarnivore, omnivore, agfor
scavenge?

c. What nicheor roledoes theirspecies
fulfill in the ecosysterd

d. What are soméun factgweird trivia
about theorganisn?

91 Ifthey are assigned a plaftacteriaor
fungi have them research:

a. Whatdoesthe species give othePs

b. Whateatsthe speciesifitis a
produceror decompose?

c. What nicheor roledoesthe species
fill in the ecosysterd

d. What are soméun facts/weird
trivia about theorganisn?

3. Students should record thisformation
on one side of their card an paragraph
form on a separate piece phper.On the
other side of the card, thstudentshould
display a picture of therganism.

Part Two: Weaving &veb

1. Have each student give a mimiesentation
to the class describing their animal or
plant, and itgole in the ecosystem.

¥ ey
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Students may also giwhort PowerPoint more dramatic.)

presentations to theslass. What can we say about thelationship
Givethe studentsa piece of yarn to attach between the number of parts the

to their card, making a name tag teear ecosystem ha@ts complexity or

around their necks. Have each student diversity) and how stabli is? (In general,
wear their card so the photo of their complexity makes inore stable.)
organismis visible. The class then gets up fTHow do humans play a role in the web?
andstandsin a circle, preferably outdoors. What can we do to helgcosystems
Askthe class what stds most food chains stayhealthy?

and webg; the ultimate source oEnergy,

the sun. Thelass leader (or an assigned Evaluation

student) carbe the sun. The ball of yarn Students create concept maps depictihg
startshere. relationships between ten organisms frahe

What would be next in the chainWbuld aquatic web of life.

be some sort of producer. The sun is what 1. Havestudents choose ten organisms from the
provides energy to thproducer, allowing webactivity.

it to make food. While holdingn to the 2. Tocreate a concept map, thetudentsshould
end of the ball of yarn, the symasses the GNARGS R2g6Yy dak&ingIddel YA &Ya
ball to someone with alant/producer circleon a piece opaper.The names shoulde
card. spread out in the circleThis will allow roonfor
Continue through the web. The bafiyarn the students to draw linkages betweéme

must then be passed to a spectbaat organisms.

depends on that plant either for foodor 3. Draw a box or circlaround each name to

for habitat (to nest in, etc.). Gitnrough the designatit.

whole web, making sure everyohas 4. Link the organisms with an arrow awerb or
0S02YS Wog20dSy Qokaytal 2 UKS ghfase Besdribing thérelationship suah

go to one member of the web mothan WS Ga0h 2D WE A DS a

once.

When all the organism cards have been Extension

used} &1 GKS aadzy ¢ d2 0dz3; JS/4080 NPy (IKKES ( Smaa wl S ad
yarn. As each member of the web feels the investigatewhy Yellowstonecutthroat trout

tug, they should also start tugging. Soon are considered a keystone species
everyoneis tugging, showing the YellowstoneNational Park. Whatpecies
connectivitybetweenall the organisms in depend upon thigrout?

the ecosystem. 2. Recreatdl K S  Qvel olite Qriicbulletin
Have the class stop tugging and pull the board. Postth©f I a3 Qa &LISOASE Iy
yarntaut. Now, decide on a member of the link them. Describéhe links between two
group to remove from the ecosystem. speciesundertabsso that other students

Have this membedrop the yarn. As each have a chance tguess and then discover
person feels the tightnesgp away they the connection.

also drop the yarn. Soon raneis holding
the yarn. This shows theebWdzy NI @St Ay 3 Qo
Regroup and dauss thefollowing
j dzZSa G A2y aX
\What happens when we remove a link in
the aquatic ecosystem? (Organisms that
dependon it areaffected.)
fWouldi KS STFSO0 beforgfor aAy3a | WiAylQ
less dramatic if there werewer
members in the ecosystentShould be
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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
{G0dzRSyiia oAffX
1 research and read informational text to gain
information onanaquatic
macroinvertebrate
1 identify aquatic macroinvertebratéplaces
in an aquatic food web
1 create models of aquatic macroinvertebrates
similar to flyfishing fliesr tie aflyfishing fiy
1 give short speeches to communicate
knowledge
9 draw a diagram owrite clear informative
texts to demonstrate knowledge

Materials
i images and information on aquatic
macroinvertebrates and their flying adult

g— B
Grade Level
4-12
Subject Areas
Language Arts, Science
Language Arts
4,.RG6b; 4.VB3; 4.RSL; 4.0Det
5.RG6e; 5.VBE3;5.R81; 5.W3
6.VD3; 6.RSL; 6.W3; 6.0D&!
7.VS3; 7.RSL; 7.\W3; 7,0Dext
8.VD3; 8.RSl; 8.W3; 8.0D&!
9/10.RS1; 9/10.WA; 9/10.0D&A
11/12.W-1; 11/12.0Det
Science Standards
4-LS1.1
5-PS3.1
MSLS2.3
Time
Research: 45 minutes or longer
Hy-tying & Presentationi to 2 class
periods
Writing: 45 minutes or longer
Vocabulary
adaptation, food chain, food web,
habitat, larva, larvae, life cycle,

macroinvertebrate, naiad, pupa, pupae

B e |

1 For tying mock fishing flies:
0 chenille stems, yarn, feathers, beads
and other craft supplies in various colors
0 tape or glue
1 For tyingwooly buggeffishing flies:
0 copies of instructions on how to tie a
wooly bugger; 1 per student
o fly-tying visesbobbins thread, scissors

O2dzy (i SNLI NI ad 58LISyRAy3 2y 4 GaEHPY piHdgnd

abilities, stu@nts may research
macroinvertebrates themselves ose the
information sheets included:
0 Camstructing CaddisfliesWord Gount
400, FlesciKincaid Grade Level 4.8
o0 Toothed DragonsWord Count 410,
FleschKincaid Grade Level 5.7
0 Meet the Mosquito- Word Court 469,
FleschKincaid Grade Level 6.2
0 Marvelous Mayflies Word Count 403,
FleschKincaid Grade Level 3.6
1 flyfishing flies
9 writing materialsand computer accesfor
research

0 clear nail polish or head neent ¢ a few
jars to share among students

0 hooksc¢ size #8 or #10 nymph hooksl
or 2 per student

o chenille, marabou, hackie various
colors(It might be handy to havieooks
and tying materialsneasured and
precutin ziptop bags.
Forassistance with tying instruction,
tools, and materials, contact yolocal
Fish and Game office, a local flyfishing
club or fishing shop. Some Fish and
Game offices have tools to loan out.
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Background should find pictures and information on

The cold, clean rivers and streams in Idaho attract appearance, habits, food preferencges
fly-anglers from across the country who come to fish adaptationsi KS YI ONRPAY @S NI So N
for trout in a pristine environment. Fgnglers use within a food weband other ineresting
artificial flies as baithat looklikei K S ( N2 dzi Qa y | (fagsiHave students take notes what they
diet of aquatic macroinvertebrate speciédacro learn.
means large enough to see with the naleg and 3. Once research is completed, tell students
invertebrate means they have no backbone. they will be creating a mock flyfishing @y
the macroinvertebrate they researchex
These animals livia wateron rocks, logs, sediment, tying aflyfishing flycalled a wooly bugg.
debris,and plants during some period in their life. For mock flytying:
Macroinvertebrates include crustaceans such as 1. Show students examples of flyfishing flies
crayfish, mollusks such as clams and snails, aquatic and allow them to look closely at how the
worms, and the immature forms of aquatic insects flies are constructed wrapping techniques,
such as stonefly and mayfly nymplgjuatic materials used to recreate body parts, etc.
macroinvertebrats, such as insect larvae, are a large Then show them an example of a nkoc
LI NI 2F | GNRdziQa RASdi® ¢ KS fshiggflyyhay willgrgatei F2Nya 27F
insects are also food for trout. Different species of 2. Give the stuénts a chenille stem and have
macroinvertebrates have different characteristics, them bend the chenille stem into a hook
including body shape, exoskeleton color, feeding shape at least three inches long. Using the
preferences and irstream behaviors. craft supplies available, have the students
create a version of the macroinvertebrate
To make their fishing flies, anglers closstlydythe they studied Beads thread on the chenille
species they are imitating. They then wrap hooks stem wok well for securing feathers; just
with thread, yarn, feathers, and other materials of place the ends of the feathers inside the
various colors to mimic the macroinvertebrate. To bead holes.

be successful, flgnglers need to have knowledge of
what fish eat and need knowledge of the food being % U TR A \ , “}‘«\i \
eaten. Anglers need to know what the W i i L L Lt
macroinvertebrates look like and their habits to trick T o "'7 ”

a fish into biting their flies.

Procedure

1. Explain to students that they whie
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
researchDepending a ability, students
may research species on their own or use
the following information sheetsStudents

"
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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 o
wooly bugger is a versatile fishing fly that
can be used in many circumstances. Itis a
suggestive pattern, rather thamamitative
pattern. This means that the wooly bugger
looks like manymmature
macroinvertebratesit is not meant to
imitate a specific one. It is aleme of the
first flies people learn to tie, because it is
easyand uncomplicated. s
2. Hand out the instructiorsheets on tying a
wooly buggerthe toolsand mderials kj
needed. :
3. Show studentshow to attachvises onto
desks
4. Guide students through the steps tie a
wooly bugger.

7

7

Evaluation

1. Once students have created their fliésmve
the students giveshort speeclesto the class
on the macroinvertebrate they studiedhey
should include the nameénformation on its
appearance, adaptationsabits and the
role it plays in aquatic food webl they
created a mock fly of the macroinvertebrate,
they should also include the procdbgy
took to recreate the macroinvertebrate and
the distinct features they added to makiee
mock fly resemble thenacroinvertebrate.

2. Using their notes taken while researching,
have the studentslraw a diagram of an
aquatic food web that contains the
macminvertebrate they researchednd/or,
have studentsvrite an informative text
about their macroinvertebrate and its role in
aquatic foodwebs Students should include
information on appearance, habits, food
preferences, adaptationsnd other
interestingfacts.

.
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Constructing Caddisflies

Iy @2dz GKAYl 2F Iy AyasSod GKIdG tA@Sa Y2ad 2F AG4A

North America, there are over 1,200 different kinds of caddisflies; worldwide there are over 7,000! Many species

of caddisflies look siilar 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

caterpillarlike larvaecrawl out. The larvae turn intpupae and the pupae into adults. Only the adults can survive

out of water.

Caddisfly larvae are builders. They makkfrom the spit in their Copyight Jason NeuswangeFroutnut.com
mouths. Some caddisflies usiékto spin webs or tunnels. These
caddisflies are predators. Thawyp very small animals stickywebs.
Most caddisflies are not predators. They eat dead and sometimes
living plants. These caddisflies sk as glue. As they spin silk, they
mix in sand, twigs or grass. This makes a case, or shell, around tk'
soft bodies. The case is held in place by a pair of hooks on the tip
GKS AyasSoiQa o62Red ''a GKS Aya
case protects the caddisfly. It looks like a little twig or rock in the
water. Thiscamouflageshe caddisfly and mads it harder for

predators to see it.

Caddisfly larvae need oxygen to survive. They use the same thing fish usa.t~
get oxygen out of the wateg gills. Adults do not live in water, so they do nd - *- %
have gills. Air enters and leaves their bodies throsiginacles Spiracles are
holesintheinsdta Q | 6 R2YSy a o

Caddisfly adults look very different from the larvae. They look like moths t
have lost the scales on their wings. Long, silky hairs cover caddisfly wingg,
Adults are brown to yellowishrown in color. Thehave 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, mos
never eat agaiq. They breed, _Iay their eggs and die. Adul_t ca_ddisflies are S L0 ning ¢addisﬂy i
nocturnal or active mostly at night. During the day, they hide in cool, mois -

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 waalistgeam or pond.

”
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Toothed Dragons

Toothed dragons are flying around Idatfadtually,they are just dragonflies and damselflies. Dragonflies and
RFYaSt FtASa INB Ay GKS AyaSoOd 2NRSNI hR2ylFdF® hR2yl {
chewing mouth parts that have a serrated edge; they look a bit like teeth.

Dragonflieday their eggs in water. The eggs hatch out into something called a naiaddNIThe 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 stéaeup to five years.

An amazing part of a dragonfly is the mouth. They have a powerful set of

mandibles that are used to chayp their prey, but the really amazing part is the

labium (LAYoee-um). It is sort of like a lowerya 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. Tlabium has hooks on it so the

prey can be dragged back to the mouth. As adults, dragonflies eat other flying
AyaSoitaoe ¢KS | RdzZ G RNII2yFfeQa tS3a LA
scoop insects right out of the air. Once a dragonfly had foats 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 y
comfort! What you are witnessing is a battle oveS NN& (i 2 NB
the males, not the females, madly buzzing around the pond. Some .
dragonflies are very territorial. They will try and chase off anything tha  «
gets too close. They will chase off dragonflies, birds, and even humang'-*.; -y
.

Molting Green Darner

The largest dragonfly in Idaho is the green darner. The adults can rea D;agonﬂy Niad
size of just over three inches. This dragonfly is a strong flyer. A group'

bird watchers along theastern oast of America saw an amazing event during the fall migrationegfingdarners.
Theysawa green darner take down ariiyK N2 I § SR KdzZYYAY3IoANR® b2g OGKI GQa 2

Idaho has 67 species of dragonflies and damselflies. You can find diegjastlabout everywhere in Idaho
where there is water!

"’
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Meet the Mosquito

EEEEEA highpitched 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 eksome people startfo itch and crawl. Whether you
f20S GKSYX KFEGS GKSY 2NJ 2dzald G2tSNIGS GKSYZ 2yS (KA

There are about 2,700 species of mosquitoes in the world. They
live in hot tropical forests or cold northern lands. Mosquitoes can |
found from sea level to over 10,000 feet above sea level. Althoug
they may be found in many different places, all mpaisoes need

water. Mosquitoes lay their eggs in water and develop and grow irf
water. They have four life stages: egg, larva, pupa and adult. All liff -
stages of a mosquito, except fadults areaquatic

Male and femé& mosquitoes do not look the same. Females are i
usually larger than males and have thintennae Males have bushy, hairy r :

antennae. Mosquitoes have short lives. It takes between seven to 14 days :
a mosquito egg to become an adult. Adult female mosqutcan live several |
weeks. Males usually live less than a week. '

Mosquitoes eat different things at different stages of their lidesvaeeat
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 theirggs. Mosquitoes use their senses of
sight and smell to find a blood meal.
They see movement and infrared ligh
given off by warm bodies. They can
also smell chemicals, likarbon dioxideon your breath, as well as smell
chemicals on your skin. A mosqudan smell you when it is over 100 feet

away! Have you ever noticed that mosquitoes seem to bite certain people
Y2NB 2F0SyK LGQa (NHzS® 9OSNEB2YS KI &
the smell of some people over other people.

¢ KS (AL) 2 Fmolith hdsi Hedphike Habts for cutting and sucking. To suck blood, a mosquito slips the
tip of its mouth into the skin. The mosquito then injeargicoagulantganti-ko-AGyu-lents) into the cut. This

keeps the blood runny and thin, so the mosqguitm 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 ofendflosquitoes 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 itate you with their biting, but they are
important to have around.

h
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Marvelous Mayflies

Mayflies are classified in the order Ephemeropterdal@ner-ORter-a). This long, funny name comes from Greek
g2NRa GKIG YSIYy afA@Ay3a | RIFIedé ¢KA&A A& | I22R ylYS

Mayfly adults are gray, brown or yellow in color. They have a slender abdomen that slants upward with two or
GKNBS f2y3 aGlAtaégd G GKS SYyR® ¢KSANI FNRYyd ¢Ay3a | N
on a sailboat. Their bagkings 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 |3
eggs. Adult mayflies cannot edheir mouths are small and not made for
eating. This is one reason why they die soon after becoming adults. Ma
mayflies gather in large swarms. They move in a kind of dance togethe
looking for females. Females lay their eggs in different ways. It pdiras
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 fema
lay their eggs in strands attached to plants and other things in the wate
Some just lay their eggs afet 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 tHilkiak s
hit the water. Others matake a while longer. A naiad @altld)

emerges from the egg. They have biting mouthparts. Most mayfly 2 'R;, o ! »
naiads are scavengers. They scrape algae from rocks in the water a ‘% .
eat whatever plants or tiny water animals they can find. The color off. 3
naiad may be iggen or brown. Their color varies depending on what
they eat! Naiads may stay in the water for up to four years. When ths
leave the waterthey 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 aft
they have wings!

Mayflies really are marvelous. Look for mayflies in the spring and summer. They are not onlyteeenanth of
May!

Mayfly Subimago

© Troutnut.com
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Tying the Wooly Bugger

The wooly buggeis 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.

Tools Materials
- -
> o |
: | -
\_\
! ‘ \y
v
Vise f Hooks (Size #8 or £10 wet Thread
‘ nymph hook)
i/-\ Bobbin
Scissors Hackle
Chenille
Marabou

Head cement or
clear nail polish

&
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