Salmon Watch

UNIT 5C. WETLANDS SITE STUDY

(Adapted from Project Learning Tree: Watch on Wetlands)

TIME LEVEL
45 minutes Introductory
60-90 minutes Introductory
30-45 minutes Advanced
BENCHMARKS
Next Generation Science Standards MS-LS2-1 MS-ESS3-3 LS1.B

HS-LS2.-2 HS-ESS3-4

MS-LS2.A LS2.C
HS-LS2.C

-Planning and carrying out investigations.

-Analyzing and interpreting data

-Using mathematics and computational thinking
-Constructing explanations & design solutions
-Obtaining, evaluating & communicating information

Disciplinary Core Ideas

Science & Engineering Practices

OBJECTIVES:
o Through observation, data collection and study students will understand the properties of a wetland.
o Students will gain an understanding of the relationship between wetlands and salmon.
o Students will gain an understanding of the functions and benefits of wetlands.

INTRODUCTION:

This section provides guidelines for how to develop and implement a wetlands study near a school. The key
objective is to develop an understanding of the life links between wetlands and salmon, humans, and wildlife.
It is highly recommended that you obtain and use Adopting A Wetland: A Northwest Guide by Steve Yates for

this section. It is an outstanding guide and resource.

KEY QUESTIONS:

What is the relationship between wetlands and streams? How do wetlands benefit salmon?

How do wetland benefit humans?
What are the properties that identify a wetland other than wetness?
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MATERIALS:
» STUDENT HANDOUT 5C-1: Wading into Wetlands, National Wildlife Federation
>
» microscopes and slides (if available) » asieve
» pH and dissolved oxygen water test kits » sketch paper (rite-in-the-rain paper is best)
» camera and film » amagnifying glass
» thermometers » field guides
» clipboards » binoculars and/or spotting scope
» meter sticks » water sampling equipment (buckets, nets, etc.)
» flagging material » clip boards
» several jars » aquarium or large jars (if applicable)
» graph paper » white enamel tray
» long-handled dip net » drawing materials
> magnetic compasses » wildlife field guides

PROCEDURE:

GETTING READY
1. Designate a local wetland as a study site that your class could visit several times during the year. Make
sure to contact all adjacent landowners to make them aware of your study.

CLASSROOM PREP
2. Using the information in STUDENT HANDOUT 5C-1: Wading into Wetlands, discuss with students the
characteristics of a wetland. Describe various types of wetlands. Get students to begin thinking about the
relationship between wetlands and creeks, streams and rivers and the benefits that wetlands can provide
to salmon as well as humans. Also, with student participation, develop a set of guidelines for “wetland
etiquette” in the field so that good observation and data collection will occur and impact on the site will
be minimal.

3. Obtain local topographic map(s) with the wetland site. Have students look closely at the differing
elevations. Wetlands are essentially topographic low spots!

4. Before visiting the wetland site, have students gather preliminary information about it from owners or
managers or from local biologists or naturalists. Assign several students to be contacts for gathering this
information. They should share with the rest of the class all information they receive. The class should
determine the boundaries of the area they will study. Also, assign another group of students the task of
characterizing the land use around the wetland. Is it stable or changing? Are there activities on nearby
land that threatens the wetland?

5. Prepare for trips to the wetland site by dividing the class into several study teams. Be sure that each
team is clear about their mission. Each time you go into the field, rotate the teams’ duties.
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IN THE FIELD

Photo Survey Team

Materials Needed:
> at least one camera and film (preferably color)
> clipboards
> flagging material

Pre-Trip Conference:
Discuss what features of the wetland they should capture on film (for example, photos of wetland vegetation).

Mission:

When visiting the wetland, they should walk slowly around the perimeter of the designated area. Several
students should tie pieces of flagging to items they want to identify in the photos (such as a particular plant,
boulder, or log). One or more students will take pictures of the flagged item plus general pictures of the area.
One student will keep notes about every picture taken. Remind students to remove the flagging before they
leave the area.

Map Survey Team

Materials Needed:
> graph paper
> clipboards
> magnetic compasses
> flagging material

Pre-Trip Conference:
Decide how to design their map of the area and what features they should highlight on the map.

Mission:

When they arrive at the site, pairs of students will use clipboards and graph paper to make rough maps of the
area from different vantage points. Students should estimate the distances as best they can or use a long tape
measure. They should use a compass to indicate directions on the map. Afterward, with colored markers and
symbols, the team should use the pairs’ rough maps to create a large, detailed map of the wetland on a piece
of poster paper.
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Plant Survey Team
Materials Needed:
> clipboards
» basic field guides for trees, plants, and grasses
> sketch paper (rite-in-the-rain paper is best)

Pre-Trip Conference:

Decide how they will categorize and record the plants they observe (tall trees, small trees, shrubs, tall grasses,
short grass, flowers, water plants). For their plant survey, they will set up a chart that has columns for
describing each plant, its immediate environment, and its location. Rather than spend a lot of time thumbing
through field guides, have students sketch the plants and use time in class to identify.

Wildlife Survey Team

Materials Needed:

> several jars
long-handled dip net
a sieve
a magnifying glass
binoculars and/or spotting scope
clip boards
white enamel tray
wildlife field guides

YV VV YV V VYV

Pre-Trip Conference:

Decide how they will locate and record wildlife. Remind them to look for insects and other invertebrates in
addition to birds, mammals, amphibians and reptiles. For recording wildlife, they should make up a chart that
has columns for descriptions, immediate environment, and location.

Mission:

At the site, have students use binoculars, spotting scopes and magnifying glasses to look for wildlife. They can
isolate aquatic creatures by dragging a dip net through the water or by gently straining wet mud. They can
observe organisms in a white enamel tray or white plate partially filled with water. Students should describe or
sketch these creatures as best they can and should use field guides to identify them.
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Water Quality Team

Materials Needed:

>

YV V V V

pH testing kit or litmus paper
dissolved oxygen test kit
thermometer

meter stick

clipboards

Pre-Trip Conference:
Practice using the testing equipment. Assign pairs to perform tests at different locations (in the water, at the
water’s edge, at five meters from water).

Mission:

When at the site, the pairs should gather information about water quality at various locations. Tests should
include measuring the depth of standing water in various spots, along with describing the water’s color, smell,
and movement, or the soil’s moisture.

Back in class, they should transfer their data to a chart that has columns for various water quality factors and
for the location where factors were tested. Remember that sight and smell are not reliable indicators of water
quality; low pH and low dissolved oxygen are more significant but also need to be analyzed by an expert.

POST SITE VISIT

After teams make one or more data-collecting trips to their wetland site, have them prepare data
charts, reports, or maps. Each team should take 20 minutes to brief the group on their team’s findings,
lead a class discussion on the general features of the wetland, and give an impression of the area’s
ecological health.

Ask students to use the data presented so they can discuss whether some environmental warning signs
in this wetland need further attention (such as low oxygen content in the water, oil in the water, trash
in the area, lack of wildlife, etc). They should document why there might be problems and then should
contact the owners or managers of the area to discuss ideas on how they might help improve the
situation. Often, students can get permission to clean up a site or can take on more complicated
projects under the supervision of those who manage the area.

UNIT 5C: WETLANDS SITE STUDY 5.29



Salmon Watch

EXTENSION ACTIVITIES

1.

Ask your students to study a stream near their school or home. They draw or map a 500-foot length of a
stream, then draw in and identify features or conditions that will benefit fish. Once a week for four
weeks, they record observations on changes in the stream. These changes can be in the plants, animals,
water level, water quality, or streambed. At the end of the four weeks, students draw their map again,
and present both maps to the class, explaining changes they have observed.

If you plan to have your students sample for macroinvertebrates during the field trip, then do Aquatic
Organisms, Stream Scene, pp. 143-168. This unit explores the place of macroinvertebrates in the
watershed, and their use in determining water quality. This is a good unit, and presents the student with
a water quality determination methodology that is used across the United States. It is relatively simple to
do, and gives the student a good hands-on experience in the watershed.

Have your students complete Puddle Wonders! Project Wild Aquatic, pp. 114-117. Students predict
where puddles will form and observe organisms that live in or near puddles. They then measure and
records amounts of water in puddles and make inferences about the kinds of organisms which might
occupy puddle habitats.

California’s Salmon and Steelhead, Our Valuable Natural Heritage, p. 23 and pp. 78-81, contain readings,
which can be used to teach some adaptations to anadromy and long migratory routes. Pages. 87-93
contains readings that can be adapted to teach the habitat requirements of salmonids.

Look up the World Wide Web address, http://www.streamnet.org/, for a very useful source of
information about salmon. This is the StreamNet home page that contains an online database of
information about salmon, the life history and ecology of species, color species of a male and female of
each species listed, and extensive data on salmonids and their habitats. It might be used to organize
Units 1-3 for your students.

If you cannot take your students away from the school, find a standing puddle on the school grounds, or
bring the aquatic environment into the classroom by filling an aquarium with water and sediments from
a local pond. (Wetland ponds usually provide a good assortment of living organisms, and they are not as
fragile as streams, especially spawning grounds. You can fill one or two 5-gallon plastic buckets, and
provide enough material for all of the work in this section.) Before going to a wetland, discuss “wetland
etiquette” with your students. With student participation, make a very short list of guidelines, which will
ensure a good set of observations, yet leave the environment unharmed, and ensure students’ safety.

Have student groups maintain pond water in 2-quart peanut butter jars. (Should you choose to maintain
an aquarium in your classroom, it is best to leave it unattended. It may not look pretty from time to time,
but it will provide your students with a rich source of aquatic organisms, as well as water to test.) These
jars can be set in windows, and used when needed.
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EXTENSION ACTIVITIES

(An interesting alternative to bringing pond water into the classroom is to collect a small part of a dried pond
or pool and add it to tap water which has been left standing overnight. Eggs and spores contained in the
collected material will provide a representative set of aquatic organisms within a few days. Two materials to
collect are the sediments on the bottom and the pond “scum” that drapes in sheets over the grass and stubble
at the edge of water bodies as they dry up. A small piece of plastic pipe can be used to take up sediment on
the bottom, and this sample transferred to water; pond “scum” can be dispersed by simply punching out a
“dot” with a paper punch into a test tube or baby food jar of water!
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UNIT 5C: WETLANDS SITE STUDY-STUDENT HANDOUT 5C-1

Wading into Wetlands

SALTWATER WETLANDS

Hecause | [ 1]

Salt Marahes

UNIT 5C: WETLANDS SITE STUDY 5.32



Salmon Watch

sprout, grow and speead.

Because of all ine lood saill marshes have 1o ofler, they
suppart 3 considerable amourt af wildhle. Byt many salt
marsh Organisms e small ar even microscopic. Few
larger animals make the salt marsh their permanent home,
arl many migrting burds miske anly bref siopovers
Mangrove Swamps

Mangrove swamps are the mapical counierpans o the
salt mashes ol cooler climates. They reach their mast lush
grewth in the United Staes along the coass of southern
Flarda, With their jungle of reots and dense leaves and
B, mangrove lees are the dam:nant planis in these
WA T|".|E:|-' arg greal slorm breskers, o addinon 1o
being popular places for wildlile

Cefain animals, like samea avslers, ching i mangrove
roots, Qthers. such as shrimp, ish and crabs, hide and
teed among the ncols submerged by high tide. And in lhe
mangrove brarches, storks, herons, egrets and a dozen
other Dirds nest or roost. The swamps are also the last
slopover for binds migrating across the Gull ol Mexico in
the lall and the first s2op lor those returning inthe spring.

FRESHWATER WETLANDS

Many ducks and geese, with numbers in the tens of
millians, alang wilh numenous shorebirds and ather types
of wildlife. stam their [ves in a mamshy wetland area, better
krown as prairie pothole country, It covers maore than
300,000 square mibes throughout pans of the Dakotas,
Minsiesota, Moniana, lowa and Canada, Prairie pothales,
which are numerous small ponds created by glacters long
aga, and other types ol Ireshwater marshes along with
swamnps and bogs make up freshwater wetlands,

Marshes

From small cattail marshes along majar highways in
Calilzrnia 10 huge expanses ol sawgrass in Florida to
praine pothobes, Ireshwaler marshes ame a comman sight
threugnout mech of North America, Thick clumps of sali
stemmed plants such as grazses, sedges and rushes are
abundanl, along with cantals and warer blies. According
b same biologists, freshwaler marshes make up aboul 20
percenl of gur wetlands.

Thie water in a marsh fucturies Irm seisan 10 Season,
rising during heavy minlalls and olien disappearing during
dry periods. Seasanal or ephemeral wellands are
overlgaked by people ac vilal areas because they may
aily be saturstid with water for short pericds during the
viar, The imporance ol these aseas for migratory birds
and focd contml is olten dscountad smply because they
don'l look like rpical wellards

Bags are freshwaler wetlands that usually contain a huge
buikd-up of peat—rich organic material that 5 made up of
parially decayed plant material. Peat lorms as plants die
ard their pans fali inte the water.

Bogs are wsually lownd in wet areas of the colder regions
ol the world where there s very litle warer lowing in or
oul. The high agidity of the peat, the cold vear-round
temmperaluns and the himited axegen supply due bo poor
waler circulalion -:f:.‘\.{“-:‘:-urrlgl: hactena and ather
decomposers from breaking down plan! malenal, o peal
ayvers drosw vear alter year, I‘.'r-l,-u.'nrn'.-rrg |.'|‘.'-‘.|‘.'l-i'3 lea] thick

Same '!_:-l:lg plants. such as black spruce, have roal
spiterns adapbed lo low-movgen supplies and waterlogged

conrditions. Others, such as some orchids and heath
plants, have syminotic relalionships with fung that help
inem get nuinents they fidd, which are in shon sepply in
mas| bl:lg:.' Many bad plants, such as Bladderworis.
milcher plants amd sundews, lrap andg digest insects and
aaber liny animals as a scurce of nuirienls
Swamps

Swamps are wetlands dominaled By shrubs ar rees.,
They am wsually sabumted wilh water during the growing
seasan but may dry out kaier in the summer. Swamps can
nave anywhere from a lew inches to a lew feel of waler.

Two groups of freshwater swamps predominate. Forested
swamps are alten associaled with major river sysiems,
such as the Mississippi, and they ofien ecour an river
flocd plains. These swamps are [amous for their huge rees
argd conan stapds af enormous bald CYRrest, overcup
cark and waler lupeln O the ather Fandd, shrub swa s
are charactenzed by scrubby, I:_‘:w-gmwing -.wq-uq:rati-:-n.
Thess swamps clten lorm in poorly drined areas on the
wdges of lakes. lorested saamps, marshes and streams

WETLANDS AND WILDLIFE
Wildlife benelils from wetlands in many ways. Some
examples follow:
Migratlon

While traveling betwesn winter and summer homes,
geese, hirong, egrets, sandpipers, ploverss ard other berds
comerge an wellands 1o “reluel” on rich feod supplies
before resuming their journeys. Many birds nest and
winier in watlands, oo,
Matural Murserles

The young al cerlain fish, cruslaceans and other
creaiures spend their earliest days in weilands, taking
achvantage o the nich lood supply before moving o open
watars, Thick wetland vegetation also provides a good
place to hude,
Habitat and Breeding Grounds

Weellands provide hundreds ol kinds of planis and
animals vilal hahitat in which to live. [n pameular, ihe
health of cur nation’s walerowl population & directly tied
1o ihese areas Seventy e percent of all waterowl breed
anly in wellands.
Havens for Rare Speclea

Wiood s1orks, snail kites, whooping cranes and Amersicin
crovadiles are all endangered species —and they all lae
in wellands. In lact, abouwl 43 percent of U3 threatened
and endangered species ither live in wellands or dependd
on them in some way for their sugvival. This means that
almost hall of the nation’s rare aninais and plants are
irseparably linked o areas that, allogether, make up anly
aboul five percent of the toial land &rea in the lower 48
sLales,

WETLANDS AND PEQFLE
Wetlarnds provide peaple with countless benefits. Here are
a few
Flood Bustcrs

Sponging up excess waler, wellands ofler an easy and
cheap way bo contral loods. Because thay e i low spols
ar depressions. wetlands function like giant, shallow
b, Waler liowing into the bowls spreads aul and slows
dawn, wineh Felps o reduce Mood dasmags to the natunal
and human efmvircnment

UNIT 5C: WETLANDS SITE STUDY

5.33



Salmon Watch

“atural Pollutton Flliers

A lavther Natuses mad owetlands amd che aquane
alanis thal grow there provide free cleaning seraces by
feMan g excesd nulnents. heavy metals and ather b
chemicals from palluted runoff water Contaminants
RO T qetation and sadiment thal settle on the
wetland floar. [n this way, wellands help grotect the
malion’s L'I'II'IHnI'.g W
5ilt Trappers

When wetlands slow flood warers, 1he silt and other
sedimeants o the warer serile qut amang the rools and
stems ol wetlard plants. This halps to pratect streams
akes andd other bodies of warter downsiream from a build-
up of sediment that eould stille agualic plants and
Afimas
Storm Breakers

Coaseal wetlarcds Bufler e ofliscls of the ooeans sirong
windls and waves on shoreline communiliss of people and
wahiflide
Groundwater Rechargers

The mation’s groundwater can be replenished and
recharged by wetlands. Surface waters that feed into
grou ndwatar svslems rec h-&rEE or refill these Syslams.
Water migrates downward through wetlands i maintacn
grou idwater levals
Stock for Fisheries

Watlands sugspor] the comoerdial I':'\.I'il'g_i indusiry
because they pravide fish and shelllish with food ard 2
place lor hrl_'-':dir.g and m.ﬁi:ls',‘-:_:un__q
Recreation Hol Spots

Hunters and anglers ol wetland-dependent species rely
on inlacl wetland ecosystemns to suppon and nurtere their
recreation. Many more Americans seek wetlands as
refreats o Dirdwatch, pholograph and otherwise
appreciabe wetland specves Ancd fuabiat.

WATCHING OLUT FOR WETLANDS

Wetlands are I':igi'l.:.' sensilbee 1o disruption caused by
human aclivities. Since the lirst European selllers
colomized North America, we have los) well over 50
percent ol our wellands, And the latest reports put the
lasses at up to 2590 000 acres of wellands every year.

As wetland areas have became moare populated,
development has erept farther and larther inta these
gnlcal areas. Mare channéels, dikes and diversions have
been rgtalled, Much of the mich peatlland that had Laken
deedds of wears b form has been deained and turmed
intg larmiand, Ooher Bprmer wetland areas have beoomie
pastures for livestock. Fartilizers from farms and lawns
seeD into our water, reducing s qualigy.

Wiellard areas ase i trouble all owver 1he couniry, Here
are some examples:

Everglades

Cine ol the largest mamshes in the waeld, the Everglades
once covered mod! of South Fiorda, Disrupting the
Balanee ol -\I!:*rn._l:iug wel and dry seasans, urbran amd
.1-_.;r:|:|,:!l.|r.'|l development since 1200 have gut the entjne
Everglades ecosystem in jeopardy, including the 1.2
million acres thai (e in Everglades Natioral Par.

Pralele Pothales

Only 5.3 million acres remann aof the i7 mellion acres of
orarfie warlands thal ance dolted North Dakota, Sauth
Dakora and Minnesora. About 33,000 acres of prairie

i LA™ Tt D aadiear el ver
Gireat Lakes

weilliife, Bk glsi h

ot i e
California

L Bham xbiia) aer
1 fe cf wetlarnds re i
Lower Mississippi Yalley

Oplv anoul 13 sarcent of the battomland hardwoad
rds that once covered he lower Mississign '1:'||'|_':.-'

FARING CAKRE OF WETIANDS

From local zoning laws o state wetlamd acquisition &o
T, it 1 Water Act, wetlands have

# gowernment. Bui hecause

+ mech ol the 0 slarion for

st
et elfecitoe welland-protection programs
ratary Bird Slamp Progam (dnown as
agramn) and Zection 4 of the Clean
ok Stamp program, administersd by the
ldlite Service, requines walerowl huniers
o age 1o purchase a duck stamp annually.
»d help buy valuable wetlans habiiar,
3 - I Twitland
destruction while sill allowing cemain developmens
under a permit program.

Althougn nese and olher prodrams iave grieen
g hand, Many conservaliad groups
more wetland geslechion is needed. The Natic
rafderalion and r groups are working (o establish a
witland policy thal woubd: prevent any additional
werllanads; restone wiellarads that have been dredged,
nied i gverdeveloped; constnect artificial wetlands
! support wetland research; and steengthen
cxisting wetlands legislation.
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