Sierra Nevada

JOURNEYS

Grade Level: &

Objectives:

X Students will learn and
understand what the nec-
essary aspects of freshwa
ter habitats are for
aquatic life to survive and
thrive.

Students will collect and
identify various aquatic
macro-invertebrates, their
body parts and life history
traits.

Students will learn the
importance and methods
to measure dissolved oxy:
gen and pH using water
testing kits.

Materials Needed:

X Small nets to catch macra
-invertebrates

X Tubs to fill with water to
collect macroinvertebrates

X Ice-cube trays for closer
examination

X Spoons to move species
from tub to ice cube trays
X Insect identification cards

X Pond life book

X Plastic bottles for water
collection

X Thermometers

X Dissolved Oxygen kit(s)
X pH kit(s)

x Waste water container

Prep Time: 10 min

Activity Time: 90 min

Follow-up Activities:

x Forest Ecology

Stream Ecology

Water is essential to all life on earth and the quality of water systems is
inextricably connected to the ecological integrity of adjacent ecosystems.

Students will assess the stability of a natural stream ecosystem using obs
vation and experimentation. Various methods of water collection will be
used to help students discover the aquatic species that inhabit the stream
well as the quality of the water.

- Nevada State Standards Addressed: -\

x Reading 1.08tudents know and use word analysis skills and strategies to compre-
hend new words encountered in instruction for water testing.

x Listening and Speaking 108tudents patrticipate in discussions about water sys-
tems and aquatic species to offer information, clarify ideas, and support a scien-
tific hypothesis.

X Basic and Integrated Science Process Skills 18dgtify and describe various
types of experimentation equipment that scientists use to assess water quality.

X Basic and Integrated Science Process Skills 2B\6&yze data to predict likely
outcomes (e.g., how temperature range can affect the survival rate of a species).

X Geography 3.Gtudents understand how water processes shape Earth’s surface.

] NAAEE standards Addressed: ]

1.1 Factual accuracy

1.3 Openness to inquiry

2.3 Concepts in context

3.1 Critical and creative thinking

4.1 Sense of personal stake and responsibility
5.2 Different ways of learning

5.4 Expanded learning environment

6.1 Clarity and logic

Key Vocabulary:

X Biodiversity:The number and variety of organisms found withi
a specified geographic region.

X Indicator SpeciesGroups or types of biological resources that
can be used to assess an aspect of environmental conditions.

X Agquatic MacrelInvertebrate:A group of organisms that indicate
the quality of water in a freshwater ecosystem (aquatic= living in
water, macro = large, invertebrate = animal without a backbone).

X Dissolved OxygerDissolved oxygen analysis measures the
amount of gaseous oxygen (02) dissolved in an aqueous solution

X pH: A quantitative measure of Hydrogen's chemical activity in
solution.

LeadIn Information:

Today we are going to talk about freshwater ecology. What doeg
that mean? What types of animals and plants rely on water to su
vive? Do you think it's important for water systems to be healthy
systems? There are many ways to tell whether a stream or a lak
healthy, such as by the types of animals that are living in the wa-
ter. We are going to become scientists by collecting some of the
animals and performing different water tests.




Preparations:

Decide how you are going to split
up the group to do macre
invertebrate sampling and water
testing. Doublecheck to make
sure you have all the materials
listed above.

Activity:

Pond Discussion:

Walk the students down to the
pond and sit near the pond to be-
gin the lesson. Explain that we
are going to talk about some ideas
by the pond, but we will then walk
over to the stream to do our test-
ing.

Ask the students if there are many
different types of living organisms
that live in or around water? So
would you say these are diverse
areas? What is biodiversity and
why is it important? What are
some examples of aquatic organ-
Isms (making sure to explain
aguatic)? Once any type of am-
phibian and/or macreinvertebrate
Is mentioned, talk about indicator
species. What is an indicator spe-
cies? Here’s an example: how do
amphibians breathe? Since they
breathe through their skin, do you
think they can live in polluted

areas? No, so if there are amphibi-

ans in an area they indicate that it
Is a healthy environment. This is
the same for some of the other
animals that we are going to col-
lect over at the stream. What are
organisms called that, if present,
show a healthy ecosystem? Indi-
cator species. Have the students
repeat the phrase.

What do the animals in the water
nheed to survive? What are some
gualities the water must have for
aguatic organisms to survive?
How do aquatic animals breathe?
Is temperature important? (Yes)

Does cold water have more or less

oxygen than warm water? (Cold
has more oxygen). Does fast mov-
Ing water have more or less oxy-
gen than water that is not mov-
ing? Discuss how faster moving
water pulls oxygen in from the air
(ie. White caps in the ocean), so
there is more oxygen.

Is it better if the water is clear
or cloudy? Explain that it is
helpful if there are plants and
rocks that provides food and
protection for animals, but if it
is too cloudy then sediment
makes it hard to breathe
through their gills. Does water
stay in one place? Do you think
if a lake or pond is not near any
other water source animals and
plants will be able to survive for
a long time? No, so it is impor-
tant that water is connected so
it can continuously move from
one area to another.

Stream Time:

Talk about how we are going to
walk over to the stream, but we
have to walk single file along the
road. Make sure to keep track
of how long it takes to walk

from the pond to the stream.
Once you have reached the des-
ignated area by the stream have
the student gather in a circle or
in some way that they can easily
listen and pay attention.

Remind students that insects
were one of the groups of ani-
mals that was mentioned as liv-
ing in the water. What are the
body parts of an insect? Try to
lead them into head, thorax,

and abdomen, though thorax is
usually hard for students to re-
member. Have them repeat the
body parts after you. Ask stu-
dents if they know how many
legs insects have (6). Have the
students remind you how the
insects breathe in the water
(gills). Do insects have a back-
bone/spinal cord like we do?
What do they have? An exo-
skeleton. What happens as in-
sects grow? Instead of having
the same backbone for all their
lives, they shed their exoskele-
ton every time they grow. So
what were the body parts of an
insect again? Head, thorax, and
abdomen. Okay everybody
stand up so we can sing a song.
Song: Head, Thorax, Abdomen

Have the students sit down
again and ask what type of in-
sects they think will be collected
in the stream. Once you hear
some examples of insects that do
not live in water for all their

lives (e.g., dragonfly, damselfly,
mosquito, horsefly stonefly,
mayfly, caddis fly) ask whether
all animals stay in the water
from birth till they are adults.
No, they go through metamor-
phosis, or change, like a butter-
fly. They begin life in water and
grow in the water until they are
mature enough to climb onto
land and emerge as winged
adults. Some species live in wa-
ter for 3 years, but then only
live on land for a couple of
weeks, or even just for a couple
of hours! But there are other
bugs that live in the water also,
right? So we are going to call
the organisms that we are col-
lecting today Macre
invertebrates. What do you
think that means? What does
macro mean? Something that
can be seen with your eyes, the
opposite of micro so we will not
need a microscope. And what
does invertebrate mean? Re-
mind students that since they
have an exoskeleton, they to not
have any vertebrae. Have them
repeat macreinvertebrate.
Macro-invertebrate Collection:
Explain to the students that we
are now going to collects some
macrao-invertebrates from the
water. Students will fill the

tubs with stream water as that
is where we will put the macro
invertebrates. They will use the
nets to scoop along the edges of
the stream and then empty the
netsCAREFULLY into the
tubs. Since these animals live in
the water do you think it's a
good idea to leave them in the
air for a long time? No, they
need to stay in the water as
much as possible, so they don’t
suffocate. Show the students
the identification cards.



If there are any macre
invertebrates that you want to
look at more carefully, fill an ice
cube tray and use a spoon to
CAREFULLY scoop the insect
from the tub into the tray.

Have the students break into
groups, pass out materials, and
assign the groups spots along
the river. As the students are
collecting macreinvertebrates,
go around to different groups to
help them identify what they
find and make sure everyone is
participating. After about 7
minutes have them start to
wrap up. If there is time, do a
tour of the tubs so everyone ca
see a variety of species. Make
sure that all insects ar€ARE-
FULLY returned, not dumped,
into the stream and the tubs
and ice cube trays are rinsed.
Have students gather back into
a circle or space you can talk
with them again. What kind of
animals were we looking at
again? Macreinvertebrates.
Do you think this is a very bio-
logically diverse area? Why is
biodiversity important? Ask if
they think all of the macro
invertebrates they found show
that the stream is healthy.
Mention some of the ones that
do mean a healthy system (e.g.
damselflies, dragonflies, may-
flies, stoneflies, or caddisflies).
What are those types of organ-
isms called? Indicator species.
And some of those indicator
species are insects. What are
the body parts of an insect
again? Head, thorax, abdome
Okay, now we are going to mo
onto some different types of
water testing.

Water Testing:

Why do we want to test the wa-
ter? To see how healthy it is.

x Dissolved Oxygen (DO)
What is the most important
thing that needs to be in the
water for all the animals to live?

It's similar to when you make
clear colored KoclAid. Once
you mix the powder into the
water, you can't see it but you
know it's still in there because
you can taste it. That process i
called the KootAid dissolving
into the water. The same thing
happens as oxygen from the ai
mixes and dissolves into the
water. We are going to do a tes
to determine how much oxygen
is in the stream water. Oxygen
is measured in parts per million
(ppm) and a very healthy sys-
tems will have a reading be-
tween 1316ppm. However,
anything around 10ppm will
still provide enough oxygen for
life in the water. What do you
think our reading will be for this
stream?

X pH

The other test we are going to
do today is pH. Dose anybody
know anything about pH?
What does it stand for? Power
of hydrogen. What type of scal
isit on, 14, 050, 31007 Itis
on a scale from-14. Does any-
one know what the number rep
resent? What group of chemi-
cals have a pH between below
7? (Acids) What is an exampl
of an acid? Can you think of
something you eat or drink that
is an acid? Any type of citric
acid, tomatoes or cocaola are
good examples. What group of
chemicals have a pH above 14
(Bases) Can you think of an
example of a base? Milk, soap
or laundry detergent are alll
good examples. So what do yo
think 7 represents on the pH
scale? It's what we call neutral
because it is neither acidic nor
basic. What number on the pH
scale do you think is best for
living things? Around a 7 be-
cause most strong acids or bas
burn and/or are toxic to living
things, so a reading between 6
and 8 will be a sign of a health
system. What do you think our

For those students doing the p
test, you will also use a ther-
mometer to test the water tem-
perature. Have one student
keep the thermometer in the
water for several minutes to get
an accurate reading.

Before starting the tests discuss
safety to make sure the student
do not get the chemicals in thei
mouths or noses.

x Testing Instructions

These instructions also are in
each of the respective test kits.
Dissolved Oxygen

1. Fill the largest bottle with
sample water to the top.

2. Tilt bottle slightly and in-
sert the stopper with a quick
thrust to avoid trapping air
bubbles.

3. Remove stopper and add
contents of both packets #1 anc
#2.

4. Close bottle again with
stopper again avoiding trapping
air bubbles and shake vigor-
ously. Solution should turn an
orangishbrown color—this
means oxygen is present.

5. Wait for solution to settle
until the top half of the bottle is
clear liquid—this may take 57
minutes.

6. Add contents of packet #3
from white container and shake
vigorously—the liquid should
stay orangebrown but become
clear, not foggy.

7. Fill the small plastic test
tube all the way to the top for
the sample. We use this to
measure exactly the correct
amount of our sample.

8. Pour the test tube liquid
into the last bottle (the one that
is empty.)

9. Add liquid #4 to the test
sample 1 drop at a time swirling
sample after each drop. Count
after each drop. When liquid
becomes clear, that number is




pH

1. Fill both test tubes with the
sample water up to the black
line.

2. Set test tubes side by side i
the slots in the black container
with the color wheel inside.

3. Add 6 drops of pH indicator
solution to the test tube on the
right hand side when you look
at it (the side that is NOT cov-
ered by the color wheel, the co
ered one is the “control”).

4. Swirl tube gently to mix it.

5. Place tube back inside right
side of the container.

6. Hold container up to light
source and look through the
opening in the front.

7. Rotate the color disk until
the color matches in the two
openings (find the best match,
it's okay if it's between colors,
just be sure to note that.)

As the students are testing mak
sure to check on each group to
make sure they are following th
instructions and being very
careful with the chemicals.
Once the tests have been com-
pleted have everyone clean up
the kits, making sure to empty
any waste chemicals into the
waste container.

Have each group tell the results
of their respective test and dis-
cuss what those results mean i
relationship to the water quality
of the stream.

If there is time review topics
discussed throughout the lesso

Walk back to the designated
meeting area.

Learning Intelligences
Addressed:

Kinesthetic
Interpersonal
Intrapersonal
Musical

Linguistic

Spatial
Logicatmathematical

Review Questions:

What is biodiversity
and why is it impor-
tant?

What are some quali-
ties the water must
have for aquatic or-
ganisms to survive?
What is an indicator
species and give some
examples?

What kind of animals
were collected at the
stream? Explain what
that big work means.
What are the body
parts of an insect?
What do animals in
the water breath and
how is it measured?
What is pH? On what
scale is it measured?
What do the numbers
on a pH scale repre-
sent? What is an ex-
ample of and acid? A
base?

Evaluation:

x Students will under-
stand the importance
of biodiversity and the
different types of spe-
cies present in an
aquatic environment.
Students will be able ta
identify and perform
various methods of ob-
servation and experi-
mentation used to
evaluate the health of
freshwater ecosystem.




