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Salmon Watch History and Goals

Welcome to Linn Benton Salmon Watch! This interactive, outdoors-based program provides 4*-8" graders
in Linn and Benton counties with a unique experience that we hope they will never forget.

Salmon Watch is a FREE experiential field trip program that teaches youth about salmon and healthy
watersheds. Similar Salmon Watch programs happen all over the Pacific Northwest and are coordinated by
various local organizations in partnership with schools and volunteers. The Linn-Benton Salmon Watch
program is coordinated by a committee representing the Calapooia Watershed Council, South Santiam
Watershed Council, Benton Soil and Water Conservation District, Oregon Department of Fish & Wildlife,
Siuslaw National Forest, and a leadership cohort of retired teachers and other community experts.

SALMON WATCH'S MISSION

The Salmon Watch environmental education program teaches elementary and middle school students
about the importance of wild salmon conservation in watershed management. The program is designed to
instill in students and other participants a deeper appreciation of their wild salmon heritage and the
importance of being well-informed and responsible citizens. Salmon Watch touches the hearts and minds of
children to save the wild salmon.

HISTORY

Salmon Watch was founded by Oregon Trout (later The Freshwater Trust) in 1993. Over the past two
decades, the program has educated more than 60,000 schoolchildren in Oregon. The program was
discontinued by The Freshwater Trust at the end of 2010 (due to a shift in organizational mission) and is now
under the leadership of the World Salmon Council.

WHY IT'S IMPORTANT

If we want our children as adults to value their natural heritage and to make informed and thoughtful
decisions about natural resource issues, we must enable them to understand and relate to the natural world
on a personal level.

Our youth, however, live increasingly urban and technological lives, isolated from the natural environment.
Salmon Watch enables students to connect with nature and experience the relationships of humans to their
environment through learning about the life cycle of wild salmon.

Salmon Watch also inspires hundreds of public agency experts and others to volunteer as field trip station
educators, sharing their expertise and real-world experiences. These volunteers in turn help students to
increase their knowledge of how scientific research in ecology is done. Engaging with these professionals
also allows students to learn about diverse natural resource and STEM career opportunities.

Overall, Salmon Watch serves as a successful model of cost-effective collaboration among private and
public organizations working together to enhance education as well as protect salmon populations and the
ecosystems that sustain them.

HOW IT WORKS

Using salmon as the focal point, Salmon Watch provides comprehensive, multidisciplinary education in the
classroom, field study and in-stream observation, and community service projects.

The curriculum incorporates diverse perspectives and innovative learning designed to enhance the critical-
thinking and problem-solving skills of students and other participants.


http://www.lbsw.org/
https://www.calapooia.org/
https://sswc.org/
https://sswc.org/
http://www.bentonswcd.org/
https://www.dfw.state.or.us/
https://www.fs.usda.gov/siuslaw
https://www.thefreshwatertrust.org/
https://worldsalmoncouncil.org/

On field trips, students conduct hands-on activities to understand salmon biology, identify
macroinvertebrates (aquatic insects), conduct water quality monitoring, explore riparian zones and collect
and disseminate data. This gives teachers a path to bridge field experiences back into the classroom and
facilitate STEM educational opportunities.

Salmon-friendly projects in which students participate throughout the school year include hands-on stream
restoration efforts, salmon spawning surveys, teaching younger kids about salmon, making presentations to
community groups, art projects, installing rain catchment systems, and many other diverse activities chosen
by the teachers and students.

PROGRAM GOALS

We aim to help participants:
e Appreciate the interdependence between humans and the ecosystem in which we live
e Recognize wild salmon as an important indicator of watershed health
e Understand the value of protecting native fish stocks
e Receive core-standard, STEM oriented education in the classroom
e Raise community awareness about healthy watersheds

Program Logistics
SALMON WATCH CLASSES

This program is designed for students in Grade 5, though students in grades 4*-8" also benefit from the
experience. Ideally, one class attends Salmon Watch at a time with a maximum of 30 students, but two
classes from one school may be accommodated at the same time if necessary. Students are divided into 4
groups that rotate through each of the 4 stations throughout the day.

TIMING

Linn Benton Salmon Watch programs run from late September to early November, depending on which
county your school is located in.

LOCATION

Linn Benton Salmon Watch takes place in two locations: Clemens County Park in Alsea for Benton County
students, and River Bend County Park for Linn County students. The curriculum and schedule for these two
programs varies slightly. This guide is written primarily for Benton County participants.

CHAPERONES

A minimum of 4 chaperones is required for each class - one chaperone for each group. If necessary, the
teacher may act as the 4" chaperone, but it is recommended that the teacher is not attached to a group so
that they may move between the stations freely and assist where needed.

VOLUNTEERS

A minimum of 4 volunteers is required for each program - one to lead each of the 4 stations. For larger
programs, additional volunteers may be requested by the Program Coordinator.



SCHEDULE

Please note that this is an “ideal” schedule where schools arrive and depart on time, stations run on time,
etc. The program may be modified to suit different school and student needs. The goal is for each station to
have about 30-40 minutes (including the time it takes to move to the next station).

TIME ACTIVITY

Volunteers Arrive

Students and Chaperones arrive, use the restrooms, and get into their 4 groups
Circle Up for introduction / Kalapuya Story by Program Coordinator

Station 1

Station 2

Lunch

Station 3

Station 4

Circle up for conclusions / School departs

STATION ROTATIONS
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Volunteer Station Leader Responsibilities and Teaching Tips

Salmon Watch Volunteers make the program happen! Field trips cannot happen without the expertise and
guidance of our Station Leaders. Thank you for being a volunteer!

VOLUNTEER STATION LEADER RESPONSIBILITIES

Respond promptly to communications from Salmon Watch Program Coordinators.
Attend a Volunteer Educator training session (if new to Salmon Watch).

Sign up for one or more field trips (you'll receive a link to the Field Trip Sign Up page in early
August).

The Program Coordinator will contact you via e-mail at least one week prior to the field trip date(s) to
confirm your participation and provide the school information and agenda. If you do not hear from
us in a timely manner or think you may have missed an e-mail, please contact the Program
Coordinator as soon as possible.

Know where and when to meet on the day of the field trip.
Sign and complete a liability waiver/photo consent form prior to the field trip.

If you haven't completed a background check, we will email you a link to a secure third-party online
form (provided at no cost to you).

Review the Program Information in this document prior to your volunteer days, and ensure you have
a good understanding of the station(s) you will be leading.

Reach out to us! Your Program Coordinator is here to help answer your questions, refresh you on the
curriculum, and meet any other needs you may have to be successful.

Help ensure the safety of our students. To protect yourself, please make sure that you are not alone
with a student at any time during the field trip.

Complete an online program evaluation that will be emailed to you after your field trip. Please fill it
out while the field trip is still fresh in your mind. Your feedback allows us to continually improve our
program and is greatly appreciated!

Attend a fun and festive Salmon Watch celebration party at the end of year (time and place TBA).

STATION LEADER TEACHING TIPS

Group Management

Introduce yourself at the beginning of your station.

Call students by their names using their name tags.

Clearly communicate expectations and potential hazards, and establish any boundaries.
Be courteous, friendly, respectful and firm with students, teachers, and chaperones

Carry a time-keeping device and ensure that you are moving to the next activity at the designated
time.



What the Station Leader should NOT be responsible for

Student discipline or enforcing consequences for undesired behavior. That is the chaperone and
teacher’s job. If you have a chaperone who is not fulfilling their responsibility, it is perfectly okay (and
encouraged) to ask your group chaperone for the support you need.

Tending to student injuries. Contact your group’s teacher, or call your Program Coordinator on the
radio so that she may assist.

Taking students to and from the bathroom. Ask the chaperone to do so. A volunteer should never be
alone with a student.

And remember: your Program Coordinator is there for you! Call on the radio if you need help
managing a group, tending to an injury, leading an activity, etc.

Best Practices for Educators - Teaching 101

Start by explaining the Big Picture and the questions you will be answering together. i.e. “We are
going to be learning about by doing

Assess their knowledge of the topic before beginning. Ask a simple question: “What do you know
about...?”

Provide interactive activities to engage the students in learning - Avoid a lecture format
Clearly and concisely explain the necessary details of the activity at hand

Explain how equipment and tools are to be used (safety first!). Do not hand out equipment or tools
until right before they are to be used.

As much as possible, the children should be the ones doing the activity. Find ways to involve them
even when you are talking and demonstrating.

This is a multi-cultural world. Check your comments for bias in assumptions of experiences
connected to economic class or ethnic background.

Wrap up the activity by asking students to tell you what they learned and what questions they still
have.

Understand that developmental stages exist and what they are. Make sure your language is age and
developmentally appropriate for the group. See the charts on the next page for more information
about “the brain of a 5 grader”.



Fifth Graders

Common Characteristics

School Implications

Social-Emotional

m Generally happy; enjoy family, peers, and
teachers.

= Work well in groups.

m Usually truthful; developing a more
mature sense of right and wrong.

m Sensitive to and able to resolve issues of
fairness.

= Able to enjoy cooperative and competi-
tive games.

m Build group work into lessons, activities,
and projects. (Flexible groups can work
well: students can work with lots of differ-
ent people, including adults and peers.)

m Expect arguments (and that they will tend
to end quickly).

m Encourage their developing sense of fair-
ness and of right and wrong. (These can
lead to lively class debates and discussions.)

u Provide opportunities for peer tutoring,
book buddies, and development of conflict
resolution and other interpersonal skills.

Physical

m Large muscles developing quickly.

m Drawn to the outdoors and physical
challenges.

m Handwriting may become messier than
in fourth grade.

m Due to growth spurts, frequently hungry
and can tire easily.

m Set up schedules to include sufficient time
for recess (and other outdoor play), ener-
gizers and other movement breaks, snacks,
and lunch.

m Consider a snack option that enables stu-
dents to eat and work in the classroom.

m Provide instruction and practice for use
of tools such as rulers, compasses, and
computers.



Fifth Graders

Common Characteristics School Implications

Cognitive

= Good at memorizing facts. m Structure complex projects with proper
scaffolding and guidance to build on their
abilities to be highly productive with
schoolwork.

m Increasingly able to think abstractly; good
at solving problems.

B Enjoy rules and logic. u Give ongoing encouragement and rein-

u Enjoy collecting, classifying, and organizing. forcement for both effort and results.

u Take pride in schoolwork. m Include lessons that help build their
memory skills (for example, practicing

m Able to concentrate for longer periods of math facts and learning facts about geog-

time. raphy, history, and world records).

m Support classification and other organiza-
tional skills with hands-on science work
and math projects.

Language
m Expressive and talkative. m Encourage students to verbalize their
" i hi thinking to help make discussions, de-
m Like to explain things. bates, book groups, writing conferences,
= Able to listen well. math groups, and so on more productive.
u Interest in reading independently m Provide opportunities for choral reading,
becomes stronger. singing, reciting poetry, and performing

skits and plays.

m Include time for indepen-

The infarmation in this chart is based on Yardsticks: Children in the dent read L and wntlng.
Classroom Ages 4- 14, 3rd ed,, by Chip Wood (Northeast Foundation

for Children, 2007}, and is consistent with the following sources:

Child Development Guide by the Center for Development of Human
Services, SUNY, Buffalo State College. 20032,
WWW.BSC-C DH S ORG/F 05 TERPARENTTRAINI NG PDFS/CHILDDEVELGUIDE PDF

“The Child in the Elementary School® by Frederick C. Howe in Child Study
Journal, Val. 23, lssue 4. 1993,

Your Child: Emotional, Behavioral, and Cognitive Development from Birth
through Preadolescence by AACAP (American Academy of Child and
Adolescent Psychiatry) and David Pruitt, MD. Harper Paperbacks. 2000,




Helping kids get the most out of their experience

Utilize the “learning moments” during the day; be alert to unique opportunities that may seem like
tangents to the activity, yet offer a springboard for further discussion of the original topic.

Ask students to describe their observations
Offer positive comments for their all answers, even if they are incorrect; keep a positive attitude

Remember that you represent a powerful role model for young people. Model awareness, respect
for living things, and curiosity.

Enthusiasm is contagious. Be upbeat, love your topic, and you will help your group to enjoy the field
trip experience.

Always take advantage of the “teachable moment”. It is perfectly okay to be upstaged by an
earthworm, otter, or eagle during your presentation.

If students seem extremely distracted, tired, or not ready to listen, it's okay to take a few minutes
away from your planned station activities to just “be” in nature. Have students sit quietly in a circle
and report on what sounds they hear; take a two-minute silent walk and observe what they see,
smell, and hear; play a quick game of tag to get their wiggles out; etc.

How do I involve everyone in the group?

Be sure to try to connect with all the students in the group. There will always be a few who have all the
answers. Encourage the shy or quiet kids to share their ideas too. When an answer is given, ask the group to
offer comments: agree? disagree? Elaborate and find relationships.

When dealing with a high-needs child, or one who really wants your full attention - get them to focus by
assigning him or her small tasks and/or enlisting their support in other meaningful ways.

How do I deal with questions | don’t know the answer to?

Don't be embarrassed to admit you don't know the answer to every question. You are not expected to. Also,
there often isnt one simple explanation, or any correct answer. There are many ways to deal with this
predicament. For example, you can:

Reason aloud. Go through the process of how you would find out an answer.

Show students the resources available. Have students look through field guides or other resources.
Knowing where to find an answer is as important as knowing the answer.

Turn the question back to the group as a whole. Encourage brainstorming.

Turn the question over to your Program Coordinator.

Some great public speaking techniques

Be sure to make your presentation age and knowledge level appropriate.
Try to NEVER JUST TALK. Hands-on learning can and should be woven into every presentation.

You make presentations with your body as well as with your words, and body frequently has greater
impact. Be sure to make your body language consistent with your words.

Get animated, be dynamic, move, gesture, use vocal variety. Don't stand in one place. Be aware of
what your group can see and hear.
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e ALWAYS speak to and engage with the whole group, not just the most interactive students.
e Use afew, gripping “wow” facts and use analogies the listener can relate to easily.
¢ Information should flow and be logically organized. Use repetition and internal summaries.

e Use impact words, simple sentences, personal statements and stories. Let them know WHY this
information is important, or what it relates to.

e Engage them with questions - but not too many questions! Size up your group, read their body
language.

e Pacingis very important. Make sure you keep it varied and interesting. Adjust your pace to their
responses.
Dealing with wet and cold weather

Accept the weather. This program takes place in the Fall when it is very likely to be cold and/or rainy,
possibly for the entire day. YOUR ATTITUDE will make a big difference in how much the group is affected by
it! Be prepared by ensuring you wear warm layers and rain gear so you're as comfortable as possible.

Get under the trees or another shelter if it is raining hard. Move around frequently to keep warm. Frequently
check in with students on their comfort level. Children can become hypothermic much more quickly than
adults; know the warning signs and act quickly if a student demonstrates possible hypothermia.

Be aware that there is a box of warm kid-sized clothing available. Call your Program Coordinator on the
radio if a student gets wet and/or needs warm clothing.

Warmng S\gns of H_\/Pothertma

. ZZZ

T ¥

Confusion Shivering Difficulty  Sleepiness Stiff
Speaking Muscles

weather.gov/cold
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Background Information

Benton County Salmon Watch takes place at Clemens County
Park in Alsea, nestled in the Oregon Coast Range off Highway
34. Here, the Alsea River flows along the edge of the park,
with a tributary, Seeley Creek, flowing through the south end
of the park. Salmon are known to spawn in both bodies of
water. This is one of the few publicly-accessible places in our
region where you can still see salmon migrating and

spawning.

The two species of salmon which spawn here are Coho
(Oncorhynchus kisutch) and Chinook (Oncorhynchus
tshawytscha). Both of these species were plentiful before the
arrival of European settlers, but now, many populations are in
decline.

Salmon are amongst the few species of fish that can live in
both freshwater and saltwater. They begin their lives in rivers
and streams, born from eggs that were laid by their parents
who then die soon after. The baby salmon then make their
way downstream to the ocean, where they spend 2-5 years
growing big and strong, before finally returning to the same
river where they were born - often spawning within inches of

AISea Rive,

1801y BBS|Y

Seeley Creek Rd

Clemens Park

Alsea Rjyer

P yBaig faIPS

e fop®”

ceetey Creek

where they were born themselves! Males compete fiercely to mate with as many females as they can.
Females lay thousands of eggs in a nest they build called a redd. Within a few days, both parents die, but
their lives are not in vain - their decaying carcasses nourish the trees along the river and also the small
insects or macro-invertebrates which will feed their babies.

Salmon populations are being carefully monitored by scientists and environmental agencies because they
are both economically important, and also excellent indicators of watershed health. A watershed is an area
of land where the bodies of water within that area all flow to the same end point. Clemens Park is in the

Alsea River watershed.
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Salmon can tell us a lot about the health of the
watershed because their successful migration and
reproduction is dependent upon healthy rivers
and streams. Young salmon are very sensitive to
environmental factors such as water temperature,
dissolved oxygen, and predators. Adult salmon
return to the same place where they were born to
spawn, so if that passageway becomes blocked
(for example by a dam), or there is not enough
water to swim upstream, they may not be able to
reproduce. If a salmon population is declining, it
is likely due to unfavorable conditions in the
waterways where they spawn.
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https://www.fisheries.noaa.gov/species/chinook-salmon

The region where our program takes place is the traditional homeland of three different peoples: the
Kalapuya Peoples, who traditionally inhabited the Willamette Valley and the eastern slopes of Marys Peak;
and the Alsea and Yaquina Peoples, who primarily lived along the coast but also ventured onto Marys
Peak’s western slopes. Today, the descendants of these peoples are members of the Confederated Tribes
of the Grand Ronde and the Confederated Tribes of Siletz Indians. Salmon have always been extremely
important to these peoples, both as a food source, and a spiritual symbol. For Indigenous peoples, salmon
are considered to be not just animals, but relatives - family. Their return to their spawning grounds each year
is welcomed with communal feasts and expressions of gratitude for these fish that give their lives to feed the
people.

Indigenous representation
of the connections of
salmon to land, water, sky
and people. The artist
Clayton Gauthier is a
Cree/Dakelh Artist who
resides in Prince George,
British Columbia.

Salmon feed all in their
path - from the mountains
to the sea. The circle
depicts salmon’s lifecycle;
salmon travel from rivers to
the ocean (feeding the

\ orcas) and return to the

| rivers (feeding our forests,
animals, and people).

LEARN MORE: https://www.pac.dfo-mpo.gc.ca/education/docs/sacred-smon-sacre-pub-eng.pdf

Introductory Talk: The Kalapuya Salmon Story
(To be told by the Program Coordinator)

When the Creator was preparing to bring humans onto the earth, He called a grand council of all the animal
people, plant people, and everything else. In those days, the animals and plants were more like people
because they could talk. He asked each one to give a gift to the humans—a gift to help them survive, since
humans were pitiful and would die without help. The first to come forward was Salmon. He gave the humans
his body for food. The second to give a gift was Water. She promised to be the home to the salmon. After
that, everyone else gave the humans a gift, but it was special that the first to give their gifts were Salmon and
Water. When the humans finally arrived, the Creator took away the animals’ power of speech and gave it to
the humans. He told the humans that since the animals could no longer speak for themselves, it was a human
responsibility to speak for the animals. To this day, Salmon and Water are always served first at tribal feasts to
remember the story and honor the First Foods.

LEARN MORE: https://critfc.org/salmon-culture/we-are-all-salmon-people/
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Overview of Stations

Benton County Salmon Watch has 4 learning stations that students rotate through during their field trips.
These stations provide the bulk of learning for the program, while also providing opportunity for students to
explore the natural areas of Clemens Park, make observations, ask questions, and get to know their Station
Leaders - many of whom are scientists or experts in the fields of salmon biology and conservation.

Station 1: Salmon Biology

OVERVIEW

Students hike to the farthest reaches of our program area to view a stream restoration site and a salmon
spawning area.

LEARNING GOALS

e Students will understand that salmon are very special species that spend some of their life in
freshwater, and some of it in saltwater.

e Students will be able to describe the salmon life cycle and developmental stages.

e Students will observe salmon spawning in the river and learn how to identify males versus females.

e Students will gain appreciation for the incredible navigation abilities of salmon.

e Students will learn about the physical changes that salmon undergo throughout their lives, and why
these changes occur.

VOCABULARY
Redd, Alevin, Smolt, Spawn, Yolk Sac, Fry, Parr Marks, Imprinting, Magnetite

MATERIALS
e Polarized sunglasses
e Binoculars
e Salmon life cycle diagram
e Salmon physical features diagram
e Salmon eggs, fry, and smolt biofacts display

PROCEDURES
Part 1: Seeley Creek Bridge (20 mins)

1. Tell students that this body of water is a stream that travels through this park to the Alsea River,
known as Seeley Creek.

2. Before going onto the bridge, pause to bring attention to the stream restoration sign just before the
bridge. Tell students that this area is under active management by Oregon Department of Fish and Wildlife
and other agencies to improve stream health and create salmon habitat.

3. Ask students, what are some ways you think people help improve salmon habitat? Allow them to
brainstorm and briefly discuss responses.

4. Tell students that science is always evolving as scientists learn more. Stream restoration is a great
example of this. At places like this, resource managers used to remove large logs and branches (also known
as woody debris) from rivers, thinking they blocked fish passage and created human hazards. But when
salmon continued to decline, they did more research, and realized that salmon NEEDED woody debris in

14



their streams. (Ask, why do you think this is?) Woody debris creates vital salmon habitat by providing shade
and cover for both young salmon and adults. Now, resource managers know better, and are actively
ADDING woody debris to streams such as this one.

5. Allow students to stand on the bridge and go down to the beach (if water is low enough) to look for
salmon and other organisms. (This is a great place to look for animal tracks!)

Part 2: Observation Deck (20 mins)

1. Introduction

a.

Remind students that they are standing along the Alsea River, which flows west and ends at the
sea, in the town of Waldport. (Ask students if any of them have been there.)

Tell students that they are here to observe salmon spawning in the river. Ask, what is spawning?
Explain that spawning means reproduction, including mating and the laying of eggs. Although
salmon spend most of their lives at sea, they swim upstream into rivers and streams to spawn.
(You will explain why later.)

2. Observation

a.

Keep your introduction brief, especially if there are salmon present in the river - students will
immediately be distracted by the spawning show!

Distribute polarized sunglasses if students are having a hard time seeing the salmon. Explain that
these glasses help reduce the glare of the sun on the water.

Provide binoculars to help students see better. They will need to take turns.

Help students to spot the salmon, using landmarks. As you watch the salmon, point out behaviors
and activities that they can observe.

Use questions to help students understand what they are seeing. For example: Why is that fish
waving its tail around? (It's likely a female digging her nest.) Why are those two fish fighting or
darting at one another? (They are probably males fighting over a female.) What is that dark area in
the river bed? (A nest, or redd.)

If there are no salmon to be seen when you arrive, move on to the below Explanation section,
providing information while you continue to watch for fish. Be sure that if and when you do see
salmon, pause in your teaching to allow for plentiful observation time!

3. Explanation

a.

Save at least 10 minutes at the end of the station for this section. If salmon are still very active,
have students sit on the deck with their backs to the river, or move away from the Observation
Deck and find a place to sit on the trail. This will help reduce distractions.

Ask students to describe what they observed in the river. This will help guide your explanation of
the salmon life cycle.

Ask students to recall where you told them that salmon spend most of their lives. (The ocean.) So,
why do they go into the rivers to spawn? It's a very taxing and hazardous journey: salmon have to
swim against the current, navigating through obstacles like fallen trees and jumping up waterfalls
in order to make it up to their spawning grounds. It's a difficult journey that is so hard on the
salmon, that they die after reproducing. So why leave the ocean to return to the stream?

Salmon spawn in the river rather than the ocean for a number of reasons. First, there is more food
for their babies in the stream. Lots of insects live both in and around the water in a river, and this
15



is what baby salmon eat. Second, there is more shelter and protection from predators in a river.
Baby salmon can hide beneath the shade of a tree, in the gravel, and behind rocks to avoid
predators such as birds and larger fish. Third, baby salmon need very specific water conditions to
survive - specifically clear, cold, clean water. The fast-moving flow of a healthy river or stream
provides these conditions.

Show students the Salmon Life Cycle diagram. Talk through the various stages of the life cycle,
from egg, to alevin, to fry, to parr, to smolt, and finally adults.

Ask students to note the changes that they see in the fish as they move through their life cycle.
Explain why salmon develop stripes or parr marks (they provide camouflage in the river), why
they become dark on top and lighter on the bottom before entering the ocean (this is called
counter-shading and helps marine animals to blend in with both the dark waters below and the
sun-lit waters above), and why adults develop such bright colors (to attract mates) and large jaws
(only males develop these, and it's to help them fight off other males so they can mate with more
females).

Tell students that salmon not only find their way back to the same river where they were born -
often, they mate within just a few feet of where they were born! That's pretty incredible
considering that these fish have spent the last 3-5 years at sea, swimming thousands of miles
across the ocean. Ask students, how do you think salmon find their way home to spawn? Allow
students to brainstorm and share ideas.

Explain that salmon have two amazing tools that they use to navigate long distances. The first is
imprinting. When salmon are born, they imprint on the stream, storing away memories of the
exact smell, temperature, and flow of their river. Scientists aren’t exactly sure how this works, it's
sort of like a superpower that humans don’t have! The second tool that salmon have is a built-in
compass called magnetite. This material in their bodies help them to find their way using the
earth’s magnetic field. Wow!

Pass around the biofacts display, encouraging students to look closely at the preserved samples.
(Students will often ask where this display comes from - they are fish that had already died at a
hatchery, and were preserved for education purposes.)

4. Conclusion

a.

Ask, Why do you think adult salmon die after spawning? They have exhausted their bodies
swimming all the way upstream and mating. But in a larger ecological sense, they die to help
feed the next generation of salmon. The decaying bodies of the adults attract insects into the
water, which is what baby salmon eat for the first several weeks of their lives.

Tell them that this “fish and forest” connection will be discussed further by the Program
Coordinator at the end of the program.

WOW! FACTS FOR SALMON OBSERVATION STATION
Salmon can travel up to 34 miles in one day!
Salmon travel up to 7,000 miles during their lifetime!

Female salmon can lay up to 6,000 eggs at one time! Of all these eggs, only 1 or 2 will survive to return to
their birth stream to spawn!
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LEARNING RESOURCES

e Salmon life cycle video (YouTube, 5 mins)

e How salmon find their way back home (Article) and Amazing salmon scent abilities (Article)

e Salmon Migration (StoryMap)

e The amazing story of salmon (Freshwaters lllustrated video, 6 mins)

e Questions and answers about salmon (USGS)

Spawners lay eggs in Eggs develop in in :hc gravel
jll redds. After spawning,  the gravel and and live on
' chinook and coho salmon  hatch into their rich

die. Steclhead may swim  alevins.
¥ back to the sea and then
return to the river to
Spawn again,

Salmon return to their
! home rivers to spawn.
They swim hard and jump
ey high to get back to

"‘\:‘“3{1?' where they were
Y ohi  bom.

yolk sacs,

When the yolk sac

is gone, the tiny fry
swim out of the gravel
and begin to cat insects
and other food.

The salmon migrate

downstream, toward the sea. \

The smolts spend some (2
time in the estuary, getting & 2 b

ready to enter the ocean. )

Adault salmon spend several years in the
ocean, where they swim many miles and grow

From Salmon & Trowt Go To Scheol by D. Higgins

Illustration by Gary Bloomfiald CDFG 1996
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https://youtu.be/2xG6waimZnI
https://www.npr.org/sections/thesalt/2013/02/07/171384063/animal-magnetism-how-salmon-find-their-way-back-home
https://grrlscientist.medium.com/salmon-scent-and-going-home-again-grrlscientist-57cffde055ae
https://storymaps.arcgis.com/stories/824d319ff36d40ac820e7071f7f156ca
https://worldsalmoncouncil.org/welcome-to-salmon-watch-streaming/salmon-bio/
https://www.usgs.gov/centers/western-fisheries-research-center/questions-and-answers-about-salmon
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dorsal fin - aleta dorsal

External Anatomy — Anatomia Externa

caudal fin - aleta caudale

adipose fin - aleta adiposa

pelvic fins — aletas pélvica

\

pectoral fins — aletas pectoral

lateral line — linea lateral

operculum — opérculo

eyes — 0jos
nostril — orificio —
mouth — boca

COOL FACTS ABOUT FEATURES

LATERAL LINE - contains tiny sensors
that allow salmon to sense small
movements in the water around them,
including prey. Also contains the
magnetite which helps salmon to
navigate using the Earth’s magnetic field

NOSTRILS - also called Nares. Salmon
have a very good sense of smell!

MOUTH - a forward-facing jaw which
allows salmon to snap at food directly in
front of them (rather than below or
above)

EYES - a salmon'’s vision improves and
becomes more light-sensitive as they
mature and move into the deeper
waters of the ocean

OPERCULUM - covers and protects the
gills

DORSAL FIN - used for balance and
stabilization

ADIPOSE FIN - helps fish sense
movement and sound in the water
around them

CAUDAL FIN (tail) - salmon have a
broad “lunate” (half-moon) shaped tail
that helps them to both cruise for long
periods and quickly change direction

ANAL FIN - used for balance and
stabilization (works in conjunction with
the dorsal fin)

VENT - the anus where waste exits the
fish. Also the outlet for eggs or milt
(sperm) during spawning

PELVIC FINS - Allow for up-and-down
movement in the water

PECTORAL FINS - Allows for side-to-
side movement and also serve as the
brakes



Station 2: Riparian Ecology

OVERVIEW

Students use scientific tools and their own observations to learn about stream health, and the connections
between living and non-living things in a watershed.

LEARNING GOALS
e Students will understand that interactions between fish and forests are complex and changing.
e Students will appreciate the importance of healthy forests for healthy salmon populations, and vice-

versa.
e Students will learn how riparian areas provide functions or ‘jobs’ in the watershed, but only if they are
healthy.
VOCABULARY

Riparian, ecology, invasive, native, survey, canopy, riffle, pool, run, silt, bedrock, densiometer

MATERIALS
e Clipboards
e Vis-a-vis pens
e Student survey sheets
e Cloth and spray bottle for cleaning survey sheets
e Densiometers
e 100 ft. measuring tape
e 2 orange cones
e Calculator

PROCEDURES

1. Ask students if they know what the term riparian means. Define this as the area of land surrounding
a water body, usually a river or stream. We also call them stream banks and river banks, or shores. Do all
riparian areas have trees? No, some riparian areas have been modified into parking lots or buildings, but
they are still riparian areas.

2. Tell students that riparian areas are important to know about because salmon rely upon healthy
riparian areas - not just the rivers and streams themselves, but the trees and forests surrounding them.

3. Ask students to brainstorm some reasons why salmon need healthy trees, and trees need healthy

11

salmon. Recall that salmon need the “3 C's” in a river - clear, cold, clean water. Tell them that during this
station they will be investigating a 4" C - complexity.

4. Using the laminated survey sheets, briefly share what we're going to be investigating today.
Highlight the importance and the “why” of each survey, including defining main terms:

a. Native plant survey: students search for native riparian plants, trees, and shrubs.
b. Invasive plant survey: students search for non-native plants in the immediate area.

Stream survey: students identify different types of physical features in the river.

Q

Geology survey: students will identify types of substrate in and along the stream and estimate
how much there is of each type.
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5. After explaining the 4 surveys, divide students into 4 groups and give each a clipboard and pen with
their survey sheet. Tell students to spend the first few minutes reading the instructions together. As they do
so, circulate between the groups and ensure they understand their instructions.

6. Ask the group chaperone(s) to help check in with each group periodically, keep them on task, and
manage behavior.

7. While the groups conduct their surveys, circulate between them. Ensure they are staying on-task and
working together. Help to engage any students that may be disinterested or not participating, i.e. by giving
them one or two specific items to look for.

8. After 10-15 minutes (as time allows), have each group share out their results. Ask each group to give
a summary of what they looked for and what they found. Ask some engaging questions of each group, such
as:

a. Did we find more native plants or more invasive plants? Why do you think this is?
b. Where did you find the most sand and silt? The most big rocks? Why do you think that is?
c. Does this section of river have areas for salmon to rest, hide, and spawn?

d. What are some other things scientists might look for when determining the health of a
riparian area?

9. Discuss all their results. Based on the overall picture this has given us, do they feel that this riparian
area is healthy? What could be done to help improve the health of this river?

10. If time allows, introduce the densiometer. Explain how one more very important riparian feature is
shade. Shade over the water keeps the river cooler, which salmon need to survive, and also allows
insects to fall off the leaves into the water - young salmon’s most important food source!

11. Using the Shade Survey sheet, have students help you conduct a shade survey with the densiometer.
Allow students to take turns using the tool and determining how much shade is in different parts of
the riparian zone.

WOW! FACTS FOR RIPARIAN ECOLOGY

Heavy tree canopy shade will keep a stream 7° to 12° F cooler than a stream exposed to direct sunlight!
There are over 4,500 species of plants in Oregon!
The Pacific Northwest is the only place in America where you can find rainforests!

LEARNING RESOURCES

e How forests, rivers, and salmon were meant to be together (Freshwaters Illustrated video, 4 mins)
e Salmon River 360: Virtual Tour
e Measuring Stream Canopy Closure using a Spherical Densiometer (Video)

e [ntroduction to Riparian Areas (World Salmon Council)

e \What are riparian ecosystems?
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https://worldsalmoncouncil.org/welcome-to-salmon-watch-streaming/video-riparian/
https://worldsalmoncouncil.org/welcome-to-salmon-watch-streaming/salmon-river-360/
https://www.youtube.com/watch?v=A4K7zr4IAmU
https://www.youtube.com/watch?v=A4K7zr4IAmU
https://worldsalmoncouncil.org/wp-content/uploads/2015/08/Field-Study-Riparian-ObservationNature-Awareness_Full-Resource-Guide.pdf
https://www.earth.com/earthpedia-articles/what-are-riparian-ecosystems/

RIPARIAN ECOLOGY: NATIVE PLANT SURVEY

A healthy riparian zone needs a lot of native plants. Native plants are plants that are found naturally
in the area - plants that have been here since before European settlers arrived. Native plants
include flowers, trees, shrubs, and grasses.

Native plants are very important in the ecosystem because they provide food and habitat for
insects, birds, and other animals, including salmon. If there aren’t enough native plants in an area, it
can cause hundreds of other species to die off too.

See how many of the following native plants you can find. Then, circle which plant(s) there seem to
be the most of in this area.




RIPARIAN ECOLOGY: INVASIVE PLANT SURVEY

Invasive plants are plants that were introduced by people to a place they don't belong. They may
have been planted on purpose by people, or they may have arrived accidentally on boats, trucks,
or even as seeds on the bottom of shoes.

Invasive plants tend to be very tough and to create a LOT of seeds, which helps them spread
quickly and become hard to get rid of. These invasive species tend to out-compete native species,
causing problems for the whole ecosystem.

See how many of the following invasive plants you can find. Then, circle which plant(s) there seem
to be the most of in this area.




RIPARIAN ECOLOGY: STREAM SURVEY

All rivers and streams need a lot of different features and shapes in order to create healthy habitat
for the fish and other animals that live in them. Three main types of stream features that you will be
looking for are:

RIFFLES: shallow, fast-moving water with bubbles or white waves, also sometimes called rapids.
POOLS: deep holes of still or slow-moving water with a flat surface.
RUNS: stretches of fast-moving water where the river is straight and not blocked by rocks or logs.

Other features which add complexity to a stream, and which are very important for salmon, are
logs, rocks, and leaves. Check off the stream features you see, and how many of each, below!

Logs/Branches

How many? How many? How many?
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RIPARIAN ECOLOGY: GEOLOGY SURVEY

Geology is the study of rocks and minerals to learn about the history and nature of an area. As
geologists, you will be conducting this survey to learn about the health of this riparian area.

You are going to be looking for several different types of substrate in and along the stream.
Substrate is the type of material on the ground including dirt, sand, rocks, and boulders. Substrate
does not include living or once-living things like leaves and sticks.

Salmon and other animals that live in streams need certain types of substrate to survive and thrive.
Salmon prefer streambeds with gravel and cobble rather than silt, sand, or boulders. Too much silt
and sand can cloud the water, making it hard for fish to breathe, and boulders make it harder for
fish to navigate the river.

Very tiny particles that feel Tiny particles that don't Small rocks that are pea-
smooth and stick together stick together and feel sized to marble-sized
like mud rough between the fingers

Boulders
Medium rocks that are Large rocks that are bigger Solid rock that makes up
baseball to bowling ball than bowling balls part of the streambed
sized (the river bottom)

What type of substrate do you think there is the MOST of?

What type of substrate do you think there is the LEAST of?




RIPARIAN ECOLOGY: SHADE SURVEY (DENSIOMETER ACTIVITY)

The shade provided by overhanging trees and bushes along a stream provide very important
benefits for fish and other riparian animals. Shade helps to keep the water cool and provides dark
places for young salmon to hide. Insects also tend to fall off leaves into the water, providi . ; a tasty
snack for young salmon!

A densiometer is a tool that scientists use to measure the amount of shade in an area. This tool has
a mirror with boxes drawn on it (24 boxes total). When you hold the densiometer out in front of
you, it reflects the tree canopy overhead. The number of boxes in the mirror that have shade in
them is used to determine the percentage of canopy cover.

Mogel-h
y gy

REST DEUSIOMETERS
ctsswile, OK 74005

26



INSTRUCTIONS

1. Choose a Recorder who will write down the results from each of the volunteers below.
2. Choose a Calculator who will calculate and then write down the percent canopy cover.

3. First volunteer: Standing at the edge of the water, hold the densiometer 6-12 inches in front of
your chest so that your head is just outside of the grid area. Do your best to keep the
densiometer flat and steady.

4. While facing the stream, count the number of boxes that are at least halfway covered by the
tree canopy. Have the Recorder write that number in the first line of the chart below. Have the
Calculator use the calculator to determine and write down the percent canopy cover.

5. Second volunteer: Repeat the steps above while facing directly away from the stream (with your
back towards it). Record the number of shaded boxes in the second line of the chart.

6. Third volunteer: Repeat the steps above while facing downstream (towards the direction that
the water is flowing). Record this number in the chart.

7. Fourth volunteer: Repeat the steps above while facing upstream (away from the direction that
the water is flowing.) Record this number in the chart.

DIRECTION NUMBER OF BOXES SHADED PERCENT % COVER

Facing towards stream

Facing away from stream

Facing downstream

Facing upstream

Total numbers

8. Next, calculate your total average shade cover percentage by dividing your total Percent Cover
by 4 (the number of recordings you took).

Total average canopy cover = %

9. Using your total average canopy cover percentage, determine and circle your Stream Health
Score below.
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Station 3: Water Quality

OVERVIEW

Students will use scientific tools and perform tests to determine water quality and watershed health in the
Alsea River, and discuss what the results indicate about the ability of salmon to survive there.

LEARNING GOALS
e Learn how to conduct stream water quality tests measuring pH, dissolved oxygen, temperature and
turbidity

e Practice detailed data recording methods
¢ Analyze and make judgments on the quality of water based on collected data
e Discuss the connections between water quality, salmon, and overall watershed health

VOCABULARY

Turbidity, pH, dissolved oxygen, water quality, Fahrenheit

MATERIALS
e pH test kit
¢ Dissolved oxygen test kit
e Turbidity tube
e Thermometers
e Testinstruction sheets
e Clipboards
e \Vis-a-vis pens
e Result key sheets
e Gloves

PROCEDURES

1. Introduction: Tell students that they are going to investigate the health of this riparian area - the
Alsea River - by using scientific tools.

2. A good metaphor to describe this work is that the students are doctors performing a checkup and
the water source is their patient. More than one test must be conducted to find the true health of the river
just like a doctor conducts multiple tests before making a diagnosis. Or, the students are auto mechanics
looking under the hood of a car, the water source being the car. They must run certain tests on the car to
determine what kind of work the vehicle needs.

3. Ask them to recall, and name “3 C's" that salmon need: clear, cold, clean water. Tell students that
they will be splitting into 3 smaller research teams to investigate the 3 C's. Each team will be in charge of
performing one test and then reporting the results. Briefly explain each of the 3 tasks:

a. Isthe river clear enough? - Turbidity test - a measure of how clear or cloudy the water is. When a

lot of sand or sediment is stirred up, the water is murky and the fish have a hard time breathing,
just as we have a hard time breathing when the air is dusty or smoky.

b. Isthe river cold enough? - Temperature test - Salmon need water to be cooler than 64°F or they

find it hard to survive.
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c. Isthe river clean enough? - pH test - a measure of how acidic the water is. A lemon, which is very
acidic, has a pH of 3, and milk, which is not acidic, has a pH of 8. Salmon need water with a pH
between 6.5 and 7.

4. Divide your group into 3 smaller groups. Give each one test instruction sheet. Instruct students to
thoroughly read all the instructions before beginning their test.

5. As students work, circulate between the groups, helping to facilitate and answer questions.

6. With at least 10-15 minutes remaining in your station time, gather students back together. Ask each
group to report their results. Use the result key sheets to discuss together whether their results indicate
good or poor water quality, and what that means for salmon.

7. Tell the group they have one more test to perform - dissolved oxygen. Explain that dissolved
oxygen is the amount of oxygen that is in the stream water. Why is this important? Like us, fish need oxygen
to live. Unlike us, fish are able to use the oxygen that is dissolved in the water. The dissolved oxygen is a gas
just like the carbon dioxide that is dissolved in water to make fizzy drinks like sodas. We need to make sure
there is enough dissolved oxygen for the fish to breathe.

8. Use the test kit and follow the instructions to conduct the DO test. Use the time while waiting
between steps to share more information, such as:

a. DO is closely connected to temperature. The colder water is, the more oxygen it can hold. This is
a big reason why salmon prefer cold water.

b. Not only that, but there is actually less oxygen found in waters with high turbidity. So it's doubly
hard for fish to breathe!

c. Salmon need different amounts of DO throughout their lives. Baby fry need higher DO than
adults do.

9. To conclude the station, review all of your results together. Do students feel that this is a healthy part
of the watershed? Would salmon be happy and healthy here?

WOW! FACTS FOR WATER QUALITY
Heavy tree canopy shade will keep a stream 7° to 12° F cooler than a stream exposed to direct sunlight!
The most common pollutant in rivers and streams isn't plastic or chemicals - it's dirt from land erosion!

Some stream animals such as crawdads and snails can survive in dissolved oxygen levels as low as 3ppm!
(But only for a short time.)

LEARNING RESOURCES
e An introduction to water quality and monitoring (U.S. EPA)

e Dissolved Oxygen Test step-by-step (Video)
e \Water Quality testing in the field (Video)
e How's My Waterway? Interactive tool

e An overview of riparian systems and potential problems (OSU)
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https://archive.epa.gov/water/archive/web/html/monintr.html
https://www.youtube.com/watch?v=sT9qDQ002NY
https://www.youtube.com/watch?v=7GY4UB8x3s4
https://mywaterway.epa.gov/
https://extension.oregonstate.edu/water/riparian-areas/overview-riparian-systems-potential-problems

lemon
Jjuice

distilled

battery Pepsi-cola coffee water

acid
rain blood

vinegar antacid

bleach

[T ]

9

ﬂ

ACID

L

13 14 | BASE

| 1
6 7 8
L1 1 1t 1 1 1 1 | 1

SALMONIDS
MAYFLY
STONEFLY
CADDISFLY
POND SNAIL
CRAYFISH
CATTAIL
WATER LILY
EUGLENA [
(protozoa)

WASHINGTON STATE WATER
QUALITY STANDARD for pH

—/
| —
| S—
 —
—/—
—///
 S—
 S—
| —

LETHAL PH LIMITS FOR AQUATIC ORGANIS)

Compiled from Steans svese, Isvestigaring Our Ecosystean, Aqutic Broject Wild. Suesmbeepe's Ficl)

*C I*F
Maxmuum DIssOLVED OXYGEN CONCENTRATION AT VARIOUS TEMPERATURES

30786
2577

15/59
10/50
541 |
032

15

EGG & ALEVIN INCUBATION
SALMONID GROWTH [
SALMONID SPAWNING
CARP C
MAYFLY [
STONEFLY [
MOSQUITO I
POND SNAIL C
CRAYFISH [

OREGON WATER QUALITY
STANDARD for D.O.
SALMONID SPAWNING WATERS

OPTIMUM DISSOLVED OXYGEN LIMITS FOR AQUATIC ORGANISMS

deapars Field Gusde. DEQ Admustiative Raules. Aquatic Project WILD, Stveam Scene
viten

Conpiled Bom Str
Isve:tigating Ou E

OPTIMUM TURBIDITY LEVELS FOR AQUATIC ORGANISMS

More than 50 cm 34-50 cm 26-34 cm 21-26 cm
ONTU 10NTU 20 NTU 30 NTU

19-21 cm 16-19 cm
40NTU S0NTU

FairlModerate

Poor/Bad

NTU = naphalometric rbidity urit

10 NTU: Level not fo be exceaded for coldwater fishenes per state/federal water quality st

50 NTU: Turbidity level which interferes with site feeding; level not to be exceeded in any 1
per State/Federal water quality standards.

Compiled from information regarding water quality from the Oregon Department of Environmental Cheality and the |

VWAL

Salmon Watch® Oregond

COLUMBIA RIVER
SALMONID REARING BASINS
SALMONID SPAWNING WATER

= 10
| 1 1 1

| ]

Ll 1 L] I 1 T T
40 42 44 46 48 50 52

SPRING CHINOOK

JUVENILE GROWTH
EGG & ALEVIN INCUBATION [ ]
SPAWNING [ 1
MIGRATION [ ]
LETHAL TO ADULTS

LETHAL TO SMOLTS

DISEASES / BACTERIA THRIVE L
ADULTS STRESSED

ADULTS STOP MIGRATING

AQUATIC INSECTS (10-25) [
POND SNAIL (10-25) [
CRAYFISH (10-25) L

OPTIMUM TEMPERATURE LIMITS FOR AQUATIC ORGANISMS
Complad from Steam Scene. Soeamkespen Field Gunde. DEQ Admirssranve Rules. Aquanc Project Wid Evessgaang our Ecesymem




WATER QUALITY: pH TEST

This test will help you investigate whether the stream is clean enough for healthy salmon and a

healthy watershed. You will be using a kit to measure pH, which is a measurement of acidity. Stream

water can become too acidic because of pollution. Salmon and most other aquatic animals cannot

survive in water that is too acidic.

pH TEST INSTRUCTIONS

1. Fill atest tube to the 10 mL line with sample water.

Cap test tube and mix.

Insert the test tube into the opening in the color key viewer.

o kWD

Record your pH result below.

Test tube

'

E

Wida R pH
pH 5.0-70

Wide Range pH Indicator

Add 10 drops of Wide Range pH Indicator to the sample water test tube.

With your group, determine which color on the viewer matches the color of the test tube water.

Color key

=
=

ejowL=3

pH test result:
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WATER QUALITY: TURBIDITY TEST

This test will help you investigate whether the stream is clear enough for healthy salmon and a
healthy watershed. You will be using a kit to measure turbidity, which is a measurement of how
clear or cloudy the water is. Stream water can become too turbid because of the erosion of dirt
from the streambank or nearby land. Salmon and most other aquatic animals cannot survive in

water that is too murky.

TURBIDITY TEST INSTRUCTIONS
1. Make sure drain hose is closed, then fill turbidity tube to the top with stream water.

2. Stand with your back to the sun.
3. Hold the tube vertically in front of you. Extend your arms down so you are looking down into

the bottom of the tube.
4. Look down and determine if you can see the black and white disc at the bottom of the tube.

5. If you cannot see the black and white disc, open the drain hose by unclamping the clip on
the hose. SLOWLY drain the water until the person looking down into the tube can see the

black and white disc. Then, close the drain tube.
In the gray box at the bottom of this sheet, record the amount of water remaining in the

6.
turbidity tube in centimeters.

7. If time allows, conduct another test using stream water from another area.

Wates

AW

Drain tube

Clip to
close drain

\\\\\\\_\\\\\\\\\\\\\\\\\\\\\\{\\\\\\\\\\\\\\\\\\\\\\\\\\‘ \

Black and
white disc

\

Measurement
scale

Turbidity test result:
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WATER QUALITY: TEMPERATURE TEST

This test will help you investigate whether the stream is cold enough for healthy salmon and a
healthy watershed. You will be using a kit to measure temperature in multiple locations in the

stream. Stream water can become too warm for salmon and other aquatic animals because of
drought or unusually warm air temperatures.

TEMPERATURE TEST INSTRUCTIONS

1.
2.
3.

Make sure that your thermometer is securely attached to its tether (a long string).
Find a spot on the edge of the stream that is in the sun. This will be your Test Site 1.

Holding the end of the tether firmly, set the thermometer into the stream so that it is fully
underwater in the sun.

Using a watch, leave the thermometer in the water for two minutes.

Pull the thermometer out and read the temperature in Fahrenheit. Record the temperature in

the gray box below above “sun”.
Find a spot on the edge of the stream that is in the shade.

Holding the end of the tether firmly, set the thermometer into the stream so that it is fully
underwater in the shade.

Using a watch, leave the thermometer in the water for two minutes.

Pull the thermometer out and read the temperature in Fahrenheit. Record the temperature in

the gray box below above “shade”.

Tether ey
Temperature test results:
°F
sun
oF Temperature reading
in fahrenheit (F)
shade
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WATER QUALITY: DISSOLVED OXYGEN TEST
(led by Station Instructor)

1. Put on gloves.

2. Fill Water Sampling Bottle to the brim, then tightly cap while bottle is still underwater. Turn filled bottle
upside down to make sure there are no air bubbles.

3. Uncap and ask a student to add 8 drops of Manganous Sulfate Solution.

4. Ask another student to immediately add 8 drops of Alkaline Potassium lodide.

5. Recap and mix thoroughly.

6. Allow precipitate (the solids which form) to settle below bottle shoulder (2-3 minutes).

7. Uncap and add 8 drops of Sulfuric Acid (red cap). CAUTION: this liquid is highly acidic. Be sure that it
does not touch your skin or any students. Do not let students perform this step.

8. Cap and mix until the precipitate dissolves and the liquid is clear yellow.

9. Fill test tube to the 20 mL line with test solution.

10. Ask a student to add 8 drops of Starch Indicator. The solution should turn black/purple.
11. Fill syringe with Sodium Thiosulfate.

12. Have students take turns adding one drop at a time, swirling after each drop, until blue color disappears
and solution is colorless. This happens suddenly so be careful not to overshoot the endpoint. If you use all
of the Sodium Thiosulfate in the plunger and the sample is still blue, refill the syringe, and add the number
10 to your final result.

13. Read the number at the bottom of the syringe plunger. This number equals the ppm (parts per million)
of Dissolved Oxygen in the water sample.

Sodium

Thiosulfate - Water Sampling
Sulfuric Acid - L clear bottle Bottle - glass
red cap owe with black cap

N

TestTube .. |

.

.

T n/ :"‘:l:nif‘:l.‘mﬁ
Yorganous St & Thiosulfate! : |

TR | Mangamuj 0.025N Al = 3 ‘T

Sullu:ili:‘ Acir! o Ind 5”""6 Fiavios Elamotte ‘W?é;Eziide
’ \ \ Alkaline Potassium
Starch Indicator -  Manganous Sulfate - Syringe lodide - clear bottle
white bottle clear bottle with with white cap

pink liquid
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Station 4: Aquatic Macroinvertebrates

OVERVIEW

Students will collect and identify insects and other
macroinvertebrates from the stream and learn how these species
can help indicate the health of a stream and the larger watershed.

LEARNING GOALS
e Learn how to collect macroinvertebrate samples from a
stream
e Practice scientific methods, species identification, and
inquiry

e Explore how the presence or absence of living things can
indicate the well-being of an ecosystem

VOCABULARY

Macroinvertebrate, Aquatic, D-net, Tolerance, Sensitivity

MATERIALS
e D-nets
e Small nets
e Tubs
e |Ice cube trays
e Turkey basters
¢ Identification cards/field guides
e Hand lenses
e Laminated data sheet

PROCEDURES

1. Introduction: Revisit the program'’s Driving Question from the Program Coordinator’s introduction: is
this a healthy watershed for salmon? One way to learn about the health of an ecosystem is by studying what
is living there - or missing. For a stream or river, a type of animal called macroinvertebrates is a great
indicator of water quality. Macroinvertebrates are animals without backbones that are large enough to see
with the naked eye (without a microscope), such as insect larvae, snails, and crawdads. Because some types
of macroinvertebrates can survive in polluted water and others cannot, what you find in a stream can give
clues about how clean the water is.

2. Explain that students will be collecting samples from the stream, sorting samples into containers,
recording the numbers and types of macroinvertebrates onto data sheets, and assessing the health of the
stream based on the results. The field guides and cards will help identify the macroinvertebrates.

3. Before going to the stream, go over the safety rules: Students may not enter water above the calf,
and in bad weather, should not go deeper than the ankle. Avoid fast-moving water. Take care when walking
on slippery rocks. Never drink the water. Place nets safely to the side, when not being used, where they will
not be tripped over.

4. Keep in mind that sampling should be done well away from any spawning salmon or redds. Ensure
that chaperones understand the safety rules and recruit them to help enforce the rules.
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5. Set boundaries downstream and upstream that students should not go past. Make sure these
boundaries are within easy eyesight.

6. Demonstrate how to use a D-net. Enter the stream just up to your calf. Face upstream, with your back
to the flow of the river. Set the flat edge of the D-net into the water and onto the riverbed. Shuffle your feet
in the rocks and silt in front of the net so that the debris flows into the net.

7. Place the net over a tub filled with stream water. Carefully turn the net inside-out and then dip it into
the water, using your hand to wash the debris off the net and into the tub.

8. Distribute tubs and D-nets to students and give them about 10 minutes to collect samples,
monitoring them closely for safety and proper use of equipment.

9. When it's time to go through the samples, have students help you carry everything back up to your
table.

10. Introduce the identification sheets. Remind students that some macro's can tolerate pollution while
others are more sensitive and cannot. Tell students they are going to be sorting their discoveries into 3
different ice cube trays - one each for sensitive, less sensitive, and tolerant of pollution.

11. Have students look for organisms in their tubs by gently stirring the debris around. Have them take
turns with the turkey basters to capture the organisms, then put them in the proper ice cube tray.

12. With about 5 minutes remaining in the station, review their finds. What do their results tell them
about the health of the stream?

WOW! FACTS FOR MACROINVERTEBRATES

Some aquatic macroinvertebrates spend their entire lives living in water, while others just live in the water
while they are larvae (babies)!

Macros provide a valuable "cleaning" service by scavenging dead or decaying bacteria, plants, and animals,
which helps recycle nutrients back into the system!

Macros are eaten by almost everything in the food web, from fish to birds, amphibians, reptiles, and even

some small mammals!

LEARNING RESOURCES

e Aquatic invertebrate slideshow and quick facts

e Macroinvertebrate page at Encyclopedia Britannica

e How macroinvertebrates are used in scientific research

e Suggestions for teaching about aquatic invertebrates
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https://mdc.mo.gov/wildlife/wildlife-facts/aquatic-invertebrate-facts
https://www.britannica.com/animal/macroinvertebrate
https://seminole.wateratlas.usf.edu/library/learn-more/learnmore.aspx?toolsection=lm_macro
https://projectwatershed.ca/2018/08/29/aquatic-macroinvertebrates-resource-guide/
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Aquatic Macroinvertebrate Identification &
Pollution Sensitivities

=e= - 1 Most Caddisflies: Order Trichoptera. Up to 1%, 6 hooked legs
SEHSIUUE to PD"Utlﬂn on upper 1/3 of body, may be in stick, rock, or leaf case, no gill

These organisms are sensitive to pollution and tufts on abdomen, intolerant of impairment.

indicate good water quality.

2 Mayfly: Order Emphemeroptera. 14" — 1", plate-like or
feathery gills on abdomen, & hooked legs, 2 or 3 long hair-like
tails, tails may be webbed together, very intolerant of
impairment.

3 Stonefly: Order Plecoptera. 42" - 1 14", 6 legs with hooked
tips, antennae, 2 hair-like tails, no gills on abdomen, very
intolerant of impairment.

4 Watersnipe Fly: Order Diptera. %" - 27, body plump and
maggot-like, caterpillar-like “legs” along body, feathery “horns®
on end, intolerant of impairment.

5 Gilled Snails: Class Gastropoda. Up to %~ shell opening
covered by a thin plate called an operculum, with helix pointed
up shell opens to the right, intolerant of impairment.

6 Water Penny: Order Coleoptera. 2" — 1", disk-like oval body
with & small legs and gill tufts on underside, intolerant of
impairment.

7 Riffle Beetle: Order Coleoptera. Small black beetle crawling

on streambed OR comma-like brown “crunchy™ body with &6 legs
5 B T . on upper 1/3 and possibly gill tuft on back end, intolerant of
impairment.

Less Sensitive to Pollution

These organisms are somewhat sensitive to pollution
and indicate fair water quality.

1 Hellgrammite, Fishfly, and Alderfly: Order Megaloptera. %"
- 47, 6 legs, large pinching jaws. a) 8 pairs of fleshy
appendages along abdomen with gill tufts, 2 hooks on tail end,
b) 8 pairs of fleshy appendages along abdomen without gill
tufts, 2 tube-like appendages on tail end, €) 7 pairs of fleshy
appendages without gill tufts, 1 single spiky tail, somewhat
tolerant of impairment.

2 Crayfish: Order Decapoda. Up to 6", 2 large claws, B legs,
resembles a small lobster, somewhat tolerant of impairment.

3 Common Netspinners: Family Hydropsychidae. Up to 37, 6
hooked legs on upper 1/3 of body, 2 hooks at back end, white
gill wits on underside of abdomen, somewhat tolerant of
impairment.

4 Scud: Order Amphipoda. 14", white to gray, body higher than
it is wide, swims sideways, more than 6 legs, resembles small
shrimp, somewhat tolerant of impairment.
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Pollution Tolerant

These organisms are tolerant to pollution
and indicate poor water guality.

|
ft;?
1 2 v
2 L
3 4

Crane Fly: Order Diptera. 15" — 27, bodies plump and
maggotlike, caterpillar like “legs™ along body, four lobes one
end, tolerant of impairment.

Clams and Mussels: Class Bivalvia. Up to 3", fleshy body
enclosed between two clamped together shells (if clam is alive,
shells cannot be pried apart without harming clam), somewhat
tolerant of impairment.

Sowbug: Order Isopoda. 14" - 3", gray oblong body wider
than it is high, more than 6 legs, long antennae, somewhat
tolerant of impairment.

Damselfly: Order Odonata. : " - 2", large eyes, 6 hooked
legs, large protracting lower jaw, 3 broad oar-shaped tails,
somewhat tolerant of impairment.

Dragonfly: Order Odonata. ¥z " = 27, large eyes, 6 hooked
legs, large protracting lower jaw, wide oval to round abdomen,
somewhat tolerant of impairment.

Leech: Order Hirudinea. 14" - 2", segmented body, suction
cups on both ends, tolerant of impairment.

Black Fly: Family Simuliidae. Up to %", end of body wider
(like: bowling pin), distinctive head, sucker on end, tolerant of
impairment.

Midges: Family Chironomidae. Up to 24", distinct head, worm-
like segmented body, 2 leg-like projections on each side, often
whitish to clear, occasionally bright red, tolerant of impairment.

Aguatic Worm: Class Oligocheata. 147 = 27, can be very tiny,
thin, wormlike body, tolerant of impairment.

Lunged Snails: Class Gastropoda. Up to %", no operculum,
with helix pointed up shell opens to the left, tolerant of
impairment.

Flat Worm: Family Planaridae. Up to 14", soft body, may have
distinct head with eyespots, tolerant of impairment.
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Conclusion: Fish and Forests

(To be led by the Program Coordinator)

1.

Circle up as one large group. Ask students to respond to this question with either a thumbs up, a
thumbs down, or a shrug - Based on everything you've learned today, do you think this is a healthy
watershed for salmon? If time allows, ask students to give examples of why or why not.

After all of your experiments and explorations today, you should have a good understanding of why
salmon need healthy watersheds and riparian forests. But guess what - forests need healthy salmon
populations too! Why do you think that is?

You may have learned that salmon carcasses feed macroinvertebrates. Macroinvertebrates, in turn,
feed salmon fry. Those macroinvertebrates also feed lots of other animals in the riparian zone, like
birds and frogs. But it's even more complex than that. The trees themselves benefit from the
spawning salmon. When salmon carcasses break down, they release nutrients such as nitrogen and
phosphorus into the water and the streambed. This is called decomposition. These nutrients
eventually makes its way up from the stream, and into the soil along the river, where all of the trees
and plants absorb it. Nitrogen is essential plant food!

Scientists have learned that plants on the banks of rivers with healthy salmon populations are much

healthier than those in places that don't have salmon. In fact, trees along rivers with salmon grow up
to 3 times faster than other trees! You can actually see in a tree's growth rings which years had more
salmon return to the river, because the tree grew faster that year (show visual). For example, growing

side by side with salmon, Sitka spruce take only 86 years, rather the usual 300 years, to reach 50 cm
thick.

And in turn, those bigger trees provide more shade and more bugs for the baby salmon as they
grow in the river below. So it's all a great big circle. The salmon are IN the trees and the trees are vital
for salmon.

So next time you enjoy a good salmon dinner, thank a tree. If you are lucky enough to encounter an
ancient, huge Sitka spruce or Alder while hiking along a stream bank, thank a salmon as well!

LEARN MORE

Why fish need trees and trees need fish (Article)

"Salmon in the Trees” by Amy Gulick (Book)

The Fish and the Forest (Scientific American)

How Salmon Get Into Trees (London Natural Environment Research Council)
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http://www.adfg.alaska.gov/index.cfm?adfg=wildlifenews.view_article&articles_id=407
https://www.amazon.com/Salmon-Trees-Alaskas-Tongass-Forest/dp/1594850917/ref=sr_1_1?ie=UTF8&s=books&qid=1263608970&sr=8-1
https://www.scientificamerican.com/article/the-fish-and-the-forest/
https://london-nerc-dtp.org/2019/09/02/how-salmon-get-into-trees/
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