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Welcome to the Maryland Coastal Bays Progrésn
Activity manual for

Please enjoy thisiilled guide whose purpose is t
spread awareness abowddbegical, econqrard
cultural importancenaftlands.

This Handbook has bewamitten for teachers, students, parents, and other residents of the Maryland coastal bays
Designedy:Liz Vander Clute
Education Coordinator
Maryland Coastal Bays Program
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World Wetlands Day History

The Convention on Wetlands, or the Ramsar Convention, took
place in Ramsar, Iran on Februaf, 2971. The convention
produced an intergovernmental treaty that provided a framework for
international wetlands conservation and sustainable'useresently,
the convention had69member countries and is the only
international environmental treaty that targets a particular
ecosytem®. In April of 1987, the United States joined the convention
and currently has 37 Wetlands of Significant Importance sites. To
honor the start of the convention, each year on Februdfy @orld
Wetlands Day is celebrated around the globe.

@“i‘%\ World
O v‘“ Wetlands Day
(ﬁﬁg )« 2 February 2017

Wetlands for Disaster Risk Reduction
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| eson Plan Outline

The following page provides a general outline for all of the lesson plans found in this document.

Lesson TitleDescription of the activity
Time:Estimated length of time the lessamill take

Grade RangeThe provided grade range canuadly cover 2 to 3 gradewith small
modifications to the lesson

Content StandardsNext Generation Science Standards relatinghi® lesson

Objective The purposeand goalf the lesson

Background InformationThis contains@andensed, informative madrial that pertains to the

f S a Fpargbskiand goalsThis can be used for the teacher to brief themselves on the subject,
or for older students to gain knowledge prior to the lesson.

Materials: Alist of materials needed

Set Up:Theset upthat needs © be completed before the lesson commences

Engaging Questiongeeacher will use these to introduce the lesson and englagestudents
Procedure:A stepby-step lesson outline

Data Collection Tables and charts will be providé@éinecessarylo documentresults
DiscussiorQuestions:Questions that assess K S & 1 dzRSYy 1 Q&4 O2 YLINEKSy & A
analysis of dataThe questions can eithdre verbal discussed or printed and used as a closing

activity.

Modifications/Extension ActivitiesAlterations b the activity that could simplify or extend the
lesson depending on the grade being taught

Additional ResourcesTeachers or parents can use these websites for more information

Designed and created by the Maryland Coastal Bays Prdgram



| essons

Lesson #Wetland Artist

Lesson TitleWetland Artist
Time:45 minutes
Grade RangePreK andKindergarten

Content Standards:
1 NGSS K.L 81Use observations to descrilpatterns ofwhat plants and animals (including
humans) need to survive.
1 NGSEK-ESSA.Use a model to represent the relationship betwetbe needs oflifferent plants
and animals (including humarai)d the places they live.
1 NGSS{&SS3. Communicatesolutionsthat will reducethe impact ofhumans on the land,
water, air, and/or other living things in the local environment.

Objective Students willearn what a wetland is and what can be found in it. Theyaowllaborate to
create a model of éocalwetlandusing plants and animalsThey will be able task questions about
the relationship between the natural world and those animals that live thStedentsshould also be
able to discuss how thyeas humans, may help keegtlands safe.

Background Information:

Wetlands areareas of land where the soil is covered in water for the whole, or part, of the
year. Thesaliverse ecosystemarefilled with a variety of plants andnimalsthat engage in important
symbiotic relationshipsEach plant and animal has its own role, or niche, in the environmEms
allowsecosystensto maintain balancelt is important to protect vetlandsas theyare vitalsites of
nutrient cycling and juvenile animal growth. On the Eastern Shore of Maryland, we have countless
wetlands that are all linked to our six coastal bayl: y& f 20l f Q&4 f A @St AK22Ra |
and, therefore, thereis heaw relianceon the health of these wetlands and bays.

Materials:

Poster Board (at least 4x4) or use front chalkboarg Markeror Chalk for board
Attached PrintableslQ animals/plantshame labels) | Adhesive (tape or glue)
Coloring utensils Scissors

Set Up:

1. The teazher will need taacquire a poster board (or use their chalkboeiat the wetland scene

2. Theteacher will need to sketchtheS i f YR aO0Sy S (KI (i Portafle 6 S aSSy
Resource &yes.

3. Eachanimal andplant sheet will need to be printed off anclit so each student has a plant or
animal.The plants and animals can be repeatedk S& | NB F2dzyR Ay [ Saazy
Pages.

4. The animal and plant name labels will also need to be printed.

Designed and created by the Maryland Coastal Bays Pragiram



5.
6.

Collect enough scissors and coloring utensils fohetigdent.
Pull up the Youtube videos on wetlands on a comp(gee below)

Engaging Questions:

*Show an image of a wetland. Another option is to play a video:
Assateague Island wetlandstps://www.youtube.com/watch?v=g5 n2aHCAyY
What is a wetlandttps://www.youtube.com/watch?v=PUzBOhFtQTg
1. Has anyone seen an environment like this one nearby?
a. Let the students offer up some answ@rghen assist them (ex. Ocean City,
Assateague)
b. Itis called a wetland! It has the presence of water for much of the year and certain
vegetation and soil.
2. What kind of living things may we fimd a wetlan® Think both plants and animals!
3. Point out that there is a lot of vegetation and animals. Why do a lot of animals and plants
live there?A Tell the students that it is a calm environment which provides safety for young
animals to grow and for plants to take rodtuch like a school with students in it!

Procedure:
1. The teacher willrawthe studentsno @ | &1 Ay 3 (GKSY GKS G9oy3al IAy3
2. Explain to the students thaidal marshes are a type @fetlandfound in this areaThis is the
image you have on the board.
3. Each student will be givempair of scissors, one animal or plant, and coloring utensils.
4. Explain to the students that each one of these plants and animals live in the local coastal bays.
5. Allow 15 minutes for thestudents to color their animal galant.
6. When the students finiskgsk for volunteers to share what animal or plant they have. If they do
not know, let them know they will find out shortly!
7. Have the students come up one bgeand guess where their animal glant lives. The teacher
will then place the animal/plant in theorrect location and place the name label beside it.
8. Students will talk about the board together as a class.
9. Teacher can stimulate conversation by asking the students to name one animal or plant they see

and tell the class why it is found in that area lo¢ tenvironment.

Data Collectionnot necessary

Discussion Questions:

1.

arwpd

Do some animals fly&/hich ones?

Which animals swim?

What is one new animal or plant you learned about today?
Do humans use wetlands? If so, how?

How can we help keep the wetlands saf

Modifications/ExtensionActivities:

1.

2.

Take studerdgto observe a local wetland. They should recogeeeain plants and animals in
the wetland, relationships between them, and how humans may impact the wetlands.
Observations and drawings can be madaijournal.

Students wilchoose their favorite wetlandnimalor plantand draw it on a sheet of paper.

Designed and created by the Maryland Coastal Bays Program


https://www.youtube.com/watch?v=q5_n2aHCAyY
https://www.youtube.com/watch?v=PUzB0hFtQTg

Additional Resources:
The NexiGeneration Science Standartitp://www.nextgenscience.org/dearrangement/

A Young Scientists Introduction to Wetts: http://www.fxbrowne.com/html/young_scientist.pdf

Designed and created by the Maryland Coastal Bays Prdgjram



Lesson #2 Spy the Baby

Lesson Titlel Spy the Bally
Time:45 minutes
Grade Rangel®and 2"

Content Standards:

1 NGSS3-LS31. Make observations to construct an evideAgased account thagoung plants
and animalsre like, but not exactly like, their parents.

1 NGS&%S1.B: Growth and Development of Organisfkilt plants and animals can have young.
In many kinds of animals, parents and the offspring themselves engage in behaviors that help
the offspring to survive. (LS12)

1 NGS2-LS41. Make observationsf plants and animal® comparethe diversiy of life in
different habitats.

1 LSA4.D: Biodiversity and Humaiibere are many different kinds of living thgop any area, and
they exist in different places on land and in waterL&41)

Objective Students will identify local wetland animals in both theiwenile and adulstages of life.
The different habitats within a wetland will be identifie@tudents will also observe where in thidal
marshenvironment theanimal is found and whatharacteristicallow them to live thereStudents will
recap what they learned in a classification table.

Background Information:

A young organisrgoes through di#rent stages in its development until it reaches adulthood.
However, it does not always resemble its parentsis is in part due to the fact that animals live in
varying environments; on land, in the water, or a combination of bdthe local, diverseretlands
provide a variety othesehabitats that allow thousands of anats to grow and have youndVetlands
provide calmer waters and areas of protection that help shelter younger anirais.lab will take a
closer look at eight different animals, ete they live in a wetland, and differences between the
juvenile and adult stages of each animal.

Materials:
Poster Board (at least 4x4) or use front chalk boa| 8 images of adult wetland animals
Number pintables for the board 8 images of juvenile wedhd animals
Tape Markeror Chalk
Scissors Printable Classification Tables

Set Up:

1. The teacher will need to acquire a poster board (or use their chalkbéarthe wetland scene

2. Theteacher will need to sketch theetland scene that can be seemthe Printable Resource
Pages.

3. The numbers will need to be cut out and taped on the board as sethre Printable Resource
Pages.These numbers correspond what juvenile animal belongs there. Thmatching

Designed and created by the Maryland Coastal Bays Prdgram


http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166

number is found to theside of the juvenile animaThe adult animals do not have numbers
beside them.

4. Cutout all the adult and juvenilanimalsand have ready to distribute.

5. PrintClassification Tables for each student.

Engaging Questions:
1. Do adult humans look similar to baby humans when they are born
2. Teacher asks
a. What similarities do wéteacher and studenthave in common?
A Examples: Do we all hagenos€ Do we all have fingers? Do welal/eears?
b. What are a few differences between adults dmabie®
A Examples: Are we different heigft Are ar feet the same size?
3. Explain to the students that in some species, the young do not always resemble the adults.
a. Ask the students if they can provide any examples.
b. Inform the students that they will beatching a juvenile animal to its parent and
making omparisons.
Procedure:

1. ¢KS GSFOKSNJI gAff Sy3ar3asS G4KS addzRSyidia o6& Faila

2. Shuffle the juvenile and adult printables ahdnd them out to the students so eastudenthas

one.

3. Starting at #1, call the students withvenile animals up one at the time to tape thaimal over
the correspondinghumber on the board f more than one student hake juvenile ofthat
number, tapethem side by side.

For the adult animals, have each student stand and guess what their asimal

As a class, disss whichjuvenile the adult pairs with.

6. As each is answered correctly, the student will proceed to the board and tape their animal near

the juvenile.

The teacher will write the name of the animal below it on the board.

8. The students il thenuse the aiblein the Printable Resource Pagesnrite the name of the
animal,draw both the juvenile ad adult stages of each species, and write a fact about each
one.

o s

~

Data CollectionSee attached printablén Lesson #Printable Resource Pages

Discussion Questions:
1. Whatjuvenile-adult pair surprised yothe most?Why?
Give one example of how a juvenile looked different fritgparent.
Are wetlands diverse?
Why are wetlands important to this area?
What different habitats can you pick out ind wetland?

abkrown

Modifications/ExtensionActivities:
1. Turn the activity into a two day lesson by spending one day creating a large image of a wetland
(using felt, colored paper, @any other classroom materials) and then elaborating on the
importance of wetlads.

2. Provide print offs about eachnamal that the students caread.
Designed and created by the Maryland Coastal Bays Pratdam



Additional Resources:
The NexiGeneration Science Standardsip://www.nextgenscience.org/dearrangement/

A Young Scieists Introduction to Wetlandsattp://www.fxbrowne.com/html/young_scientist.pdf

Designed and created by the Maryland Coastal Bays Prabftam


http://www.nextgenscience.org/dci-arrangement/
http://www.fxbrowne.com/html/young_scientist.pdf

Lesson #3taying Dry in a Wetland

Lesson TitleStaying Dry in a Wetland
Time:One hour
Grade Range3" through5™

Content Standards:

1 NGS*S3.B: Variation of TrailSifferent organisms vary in how they loakd function because
they have different inherited information {BS31). The environment also affects the traits that
an organism develops {35S32).

T NGS$-LS11. Construct an angmentthat plants and animals haveternal and external
structures thatfunction to support survival, growth, behavior, and reproduction.

T NGSS-ESS3A. Obtain and combine information abowtays individual communities use
science ideas to protect the EKri®aBources and environment.

Objective Students wilkecognizewhy it isimportant for duck featherdo repel water Students will be
able to comment on how feather adaptations support the survival of the diBtkslents will learn how
birds are proteted in our local coastal waterways.

Background Information:

Duck feathers may structurally look different species to species because their fuolctioge
depending on how they stay warm, hunt for food, fly, swim, and defend themselesever, @spte
how their feathers look, laducksparticipate in a common behavior called preenirithis process
cleans their feathers of didnd allows thento keep them in the best condition possibl&éhe ducks
also employ a uniquedaptation called a preen glandThe preen gland produces oil that the duck uses
to coat their feathersas theyclearr. The oil allows their feaths to repel water as thegwimand hunt
Without the preengland, ducks would not be shieldédm water absorptionor the cold.In thislab,
students will conduct an experiment determining what would happen if ducks did not have a preen
gland.

Local Efforts

The MarylandCoastal Bays Program assists in the protection of ducks llocalwaterways
through wetlands restoration, protectionfdabitats, andhrough education In theAdditional
Resource sectigra link can béound to a brochure abouSkimmer Islanda local, protected area.

Materials:

Printables of ducks on construction paper or old paper b| Water

Paper towels Spoons
Canola Ol Plastic tray
Plastic trays Paintbrushes
Printable Table Clear cup

Designed and created by the Maryland Coastal Bays Pratam


http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160

Set Up:

No ok whPE

Cut out the povided printable of the duckOr trace and cut out on recycled paper bags.
Fill aplastic tray with canola oil, just so the bottom is covered.

Repeat sp two using water.

Place one tray of wateand one tray of oil at each grougb desks.

Place gaper towel and a paint brusit each desk.

Place two paper ducks on eaphper towel.

Have an image or a video of a duck preening ready for the studentswo vie

Engaging Questions:

1. Ask the students if they havany animals at home. Ask the students if they know what protects
G§KSAN LISG Q& 0 ButAnS Rade hairodbgsitl datthgive fiirkahdlbirds have
feathers!
2. *Show an image or video of duckeepning. Ask students to describe any birds they have seen
in the wild. Ask students if they have specifically seen any ducks.
B F9ELX FAY LINBSYyAy3 |y Rwhyisitdmpatandthaiducksrgped water?d S (i
Procedure:

Front Demonstration:

1.

Fill theclear cup halfvay with water.

2. Fillthe cupanother onequarterthe way up with canola oil.
3.
4. Have students share verbal observations as tharul water separateRecord observations in

Stir vigorously with a spoon. Let sit for one minute.

data table.

Student Experiment:

1.

w N

8.

Now that they have seen that oil and water separatd|, $tudents that they will be making
observations of wate® effecs on oneduckwith oiled feathers and one without.

Students should begin by making predictions about eaclk dmncl how water will affect each.
Have students paint oil onto one of their ducks.

Have students touch their twpaperduckswith just one finger, starting with the duck that is
not oiled.

Ask students to wipe their fingeoff and record their bservatiorsin their data table.

Each student should take a spoon and scoop one spoonful of watetttomiduck that is not
oiled.

Studentsshouldobserve what the water doe®r one minute and make bservationsn their
data tables.

Repeat steps 6 and 7 for thdexd duck.

Data Collectionsee attached

Discussion Questions:

1.
2.
3.

Which duck repelled water?
Why did the duck repel water?
How does this function help the duck survive?

Designed and created by the Maryland Coastal Bays Pratgam



4. During this lesson, we learned that ducks need oiled feathers in order to surviverin the
environment. Why is it then that oil spills harm ducks?
5. Why are ducksind other bird speciesnportantin ourlocal tidal marsh ecosystem?

Modifications/ExtensionActivities:

1. Elaborate on this lesson by teaching the students about buoyancy. Diffdesssroom items
can be collected and tested in a bowl! of water (float or siBkldents camake predictions,
conduct the experimentand documentheir resultsin a table.

2. Students can research different species of duck and create posters on howadeakportant
to the wetland/tidal marsh areas’he Maryland Coastal Baysogramwebsite can be utilized to
research how endangered birds are being protected in the local waterways.

3. Construct an experiment that examines what happens to a duck when thare il spill.
Explain the differences to students betweeatural oilfound2 y RdzO1 Qa FSI 0 KSN& X
detrimental effects of oil spills.

Additional Resources:
Maryland Coastal Bays Progra8kimmer Island Brochure:
http://www.mdcoastalbays.org/contetidocs/skimmerisland.pdf

The Next Generation Science Standards:
http://www.nextgenscience.org/dearrangement/

A Young Scientists Introduction to Wetlanb#p://www.fxbrowne.com/html/young_scientist.pdf

Vanishing Wetlands: A Magic Atit®p://questgarden.com/68074080708102144/index.htm

Designed and created by the Maryland Coastal Bays Pratfam



Lesson # Local Land Use Planning

LessorTitle: Local Land Use Planning
Time:Two, 1 ¥ hour class periods
Grade Ranges™ through 8"

Content Standards:

1 NGS3I1SLS25. Evaluate competing design solutions foaintainingbiodiversity and
ecosystenservices.

1 NGSSISETSAL. Define the criteria and constraints of a design probleith sufficient
precision to ensure a successful solution, taking into account relevant scientific prireaiples
potential impacts a people and the natural environment that may limit possible solutions.

1 NGSS METS2. Evaluate competing design solutiomsing a systematic process to determine
how well they meet the criteria and constraints of the problem.

Objectives:Students will onduct research to determine the steps that go into designing a town. They
will considerphysical economic, and sociakpectsvhen determining wheréo build. They will use the
information gained to generata design solution and practieceap-making sKis. Students will identify
relationshipsand the complexity of issudsetween human development and environmental concerns
in our local area.

Background Information:

Land use planninig the process of assessing the physical, economic, and soctakfattn
area so as to stimulate community productivity while maintaining sustainabilitys a dfficult process
as all three of theséactorsmustbe analyzed and evaluateghendesignating where to buildln our
local area, there areritically important waterways and wetland$hat need to be protected.
Additionally, it is vital to strategize placement of our local built environment due to thegresving
population,and,as a result, social concerns, of the Eastern Shore. An example oflasocern
would be the distance of schools to neighborhoods and housing develogn#dsb,the placement of
wastewater treatment plants and landfiksacompasssall three concernsin this lab, students will
design a new town using the land use maps gpekcific guidelines provided to them.

Materials:

Thintip blackmarkers Copies of all 3 maps
Coloring utensils Rulers

Printable guideline's Notebook paper
Access to the World Wide Web

Set Up:
1. Break the students into pairs.
2. Print off one set of gidelines pelpair of students.
3. Print off enough of each map so there are a few groups working on@aeThere are three

different map options provided in the Printable Resource Pages.
Designed and created by the Maryland Coastal Bays Pratffam



4. Provide a ruler to each pair.
5. Equip each pair with at lea8 different coloring utensils and a thip black marker.
6. Find an aerial imge of a local town (see below) and pull up on the overhead/projector.

Engaging Questions:
*Explain to students that they are receiving an imagirnmoy of landin where they will degin
their own town It is a piece of land in this are@hey must follow the specific guidelines to ensure that
their towns are constructed in an environmentally sound way. Economic and social aspeaisowé!
taken into consideratiorflocation of schol to homes, placement of water treatment plant, etc.).
Please make sure to stress to the students that the biggest dilemma will be to design the town around
the local tributaries with keeping the health of the wetlands in mind.
*Pull up an aerial imagef one of our local towns (Ocean City, Berlin, Ocean Pines, Snow Hill,
and Pocomoke
1. Who knows what town this is?
2. Does this town look organized? If so, how?
3. What are some factors that need to be taken into consideration when planning a new town?
a. Distaneto waterways, parks, schools, water treatment plariésms etc.

Procedure:
PrePlanning Dayl.:
1. Find a partner and sit by them.
Watch the videdCreating a Sustainable Future: Ecosystem Services and Spatial Fanning
https://www.youtube.com/watch?v=DnsAale9D_k
2. Using your computers, evk together to researckdevelopmentand land use tactics that
minimize impacts to the local waterways and wetlands.
3. Discuswvith your partner what important factorsneed to be consideredhen planning a new
town. Write organized notes on these factas notebook paper.
Read and highlight the guidelines provided to you from your teacher.
Study your map and make sure you understand the color designations.
6. Onyour maps begin to sketch out in pend rough draft ofwhere you and your partner ar
thinking of designingll the buildings.

o ks

Town Development. D&

Take out your nads, guidelines, anchapfrom Day 1.

Continue to work on the rough draft.

When complegd, present the town design to your teacher for approval.

Once approved, obtaianother copy of your mgpand work oryour final draft.

The final draft should be completed with a ruler to ensure neatn&ks use the thidip black

marker to outline eactand use area.

Provide a detailed explanaticaand keyfor your town on a separate sheet of paper.

Prepareto present your completed towns to the class.

8. As a class, assess the best land use plan designed today. Based your decisions on how they met
the criteria and how well they will maintain biodiversity and ecosystem services.

9. Complete the discussion questions.

10.Turn in the completed tows, detailed explanatiorand questions to your teacher.

Designed and created by the Maryland Coastal Bays Pratfam
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https://www.youtube.com/watch?v=DnsAale9D_k

Data Collectionnot necessary

Discussion Questions:

1. Give twoexamples you found in your research that helped decide on your town design.
What aspects of your town woeki?
What challenges did youeamencounterwhen designing
If you could design your town again, what would you change?
Why is it important to tée into consideration local waterways and different land uses when
planning a town? Explain.

arowd

Modifications/ExtensionActivities:

1. Contact the Education Coordinator at the Maryland Coastal Bays Progisehip a day prior
to the lesson in to come in amtesent the Enviroscap@&n Environscape is a model that
demonstrates how human activity can affect local waterways and wetlands.

2. Using material$oundin the classroom, have students conduct-B 3nodel of their town and
present it to the class.

Additional Resources:
Enviroscape Websitéittp://www.enviroscapes.com/

The Next Generation Science Standards:
http://www.nextgenscience.org/dearrangement/

Designed and created by the Maryland Coastal Bays Pratjfam



Lesson 8 Water Chemistry in theMaryland Coastal Bays
Lesson TitleWater Chemistry in the Maryland &stal Bays

Time:Two, 1 % hour lessons
*longerif concluding with a written lab report

Grade Ranged™ through 12"

Content Standards:

1 NGSS HBS27.Design, evaluate, and refine a solution feducing theimpacts of human
activitieson the environnent and biodiversity.

1 NGSS HESSH. Plan and conduct an investigationtbe properties ofwater and its effects on
Earth materials and surface processes.

1 NGS$SESS2. Evaluate competing design solutions flaveloping, managing, and utilizing
energyand mineral resourcelsased on cosbenefit ratios.

1 LS2.C: Ecosystem Dynamics, Functioning, and Resikeameplex set of interactions within an
ecosystem can keep its numbers and types of organisms relatively constant over long periods of
time under stable conditions. If a modest biological or physical disturbance to an ecosystem
occurs, it may return to its nmre or less original status (i.e., the ecosystem is resilient), as
opposed to becoming a very different ecosystem. Extreme fluctuations in conditions or the size
of any population, however, can challenge the functioning of ecosystems in terms of resources
and habitat availability. (H8S22),(HSLS26). Moreover, anthropogenic changes (induced by
human activity) in the environmentincluding habitat destruction, pollution, introduction of
invasive species, overexploitation, and climate changan disrupt an eosystem and threaten
the survival of some species. (HS27)

Objectives:Students will conduct research to better understand the complex issues that surround the
localcoastal bays They will analyzehemical parameters fromwater samplesollected fomthe six

local coastal bayand comparewvater qualitydata to that published by the Maryland Coastal Bays
Program.

Background Information:

The local coastal bays systemasnposed of six main bays atiteir respective tributaries. The
six bays areiSepuxent Bay, Assawoman Bay, Chincoteague Bay, Newport Bay, Isle of Wight Bay, and
the St. Martin Riverln 2015, the Maryland Coastal Bays ProgrliCBP)eleased &Report Card which
grades the bay based on six indicators. The six includesater quaity indicators (total nitrogen, total
phosphorus, dissolved oxygen, and cholophyland two biotic indicators (hard clams and seagfass)
There are many factors that influence these indicators and the overall health of the bay. In this lab,
students wil conduct experiments using water samples from all six bays to determine their own
chemical results for total nitrogen, total phosphorus, and dissolved oxygen. They will compare their
NBadzZ §a gAGK GKS a/.tQa NBadAyasSal yRI G KEFI RBEGS |
overall health.
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Materials:

1 Water quality test ks (LaMotte orEarth Forcelink provided)

1 Watersamples from all sizoastal bays

1 500 micappedsolutionbottles

1 Pipettes

1 Test tubes

i Beakers

1 Masking tape

1 Data sheets

1 CoastaBays Maps

Set Up:
1. The teacher will need to travel to alixcoastal bays and collect a 500 ml bottle of water from
each.

a. Depending on ability for classes to travel, the class could potentially collect the water.
b. All water should be collected on the samay.
c. A student could be in charge of one bay if they live nearby.

2. Label @ch bottle with the name of theay.

3. The teacherwill place one water quality test kit at each lab station (or set of de3ks).test kits
each come with a set of directions.

4. Each la station will also have one pipette, three testtubkd] & G NA LJAX SIF OK LJ NJ
identification card, masking tape for test tube labelingd one beaker.

5. Enough printed data collection seé&sand coastal bays mayisr eachperson.*Print the coasal
bays map so that the priab questions are on the back.

6. Setthe 5, 500 ml bottles in the front of the room.

7. *If there is access to laptops, provide each lab group with tfrthere are computers in the
school library, conduct the online steps theréhey will use computeit® research thesixlocal
coastal bays using the Maryland Coastal Bays Program website. They wilsusermation
to make predictions about the health of each bay.

Engaging Questions:
1. Does anyone live on the water locally?
2. What kinds of activities occur in or around the water that may affect water quality?
3. Why is it important to keep our local waters safe?
a. Discuss wetland importance and how they filter water and provide natural buffers.
b. Discuss economic and social importarogslihoods, lifestyle, tourism industry, etc.

Procedure:
DAY 1
PreLab:
1. Using a computer, open up the Maryland Coastal Bays Program website in your search engine:
http://www.mdcoastalbays.org/
2. With your group, research each of tisexcoastal bays andedermine which chemical
parameters are impacting the bays.
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3. Fill out the provided coastdélays map with the names of trexmaincoastal bays.

4. Answer the Prd_ab Questions on the back of the map.

5. Read the directions found in your water quality test kits.

6. After reading the directions, make sure you have all the mateaalgour lab tabléo conduct
the lab.

7. Optional: L ¥ Ay aidNUHzOGSR o0& @2dzNJ GSIF OKSNEX o6S3aAy G
information, hypothesis, and variables.

1. Take out the direction packet found in your water quality test kits.

2. Proceed to the front of the classroom with your beaker and collect your first sample of water.

3. Label your beaker with the bay name using your masking tape and marker.

4. Using the test kit dections, conduct the water quality tests for pH, phosphate, nitrate, and
dissolved oxygen.

5. Use the chemical parameters identification cards to determine your results.

6. Record you results in your table.

7. Repeat steps-B for the other five water samples.

8. Optional: *If instructed by your teacherspmplete your materialgprocedure, results, and
discussion in your lab report.

Data Collectionsee attached

Discussion Questions:
1. Why is it important to test of all four of these water qualities and not justd&ould the result
of one affect another? Think eutrophication!
2. Based on your findings,hich coastal bay would you say is the healthiest? Unhealthiest?
3. DoyourresultdJr NI} £ £ St GKS NBadzZ G§& LINE R dzPkdee ekplaini KS =

Modifications/ExtensionActivities:

1. Students will write up a lab report and turn in for a grade. The lab reports could include Title,
Problem, Background Information, Hypothesis, Variables, Materials, Procedure, Results, and
Discussion. Teachers can nfgahis where they see fit such as providing a rubric, and gihieg
students questions that help them write their background informatioh.sample lab report
outline is provided in the Printable Resource Pages for this lesson.

2. Take a field trip to onef the coastal bays with the Maryland Coastal Bays Program to explore
the unique flora and fauna of the area and it participate in haodsctivities.

Additional Resources:
InteractiveEutrophicationModel:
http://coseenow.net/blog/2008/11/eutrophicatioranimation/

Water Quality Testing Kit from Earth Force:
http://lwww.benmeadows.com/earthforce-watershedfield-trip_s 225510/

Water Quality Testing Kit from LaMotte:
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http://lwww.benmeadows.com/lamotteestuarymonitoringkit_s 95227

The Next Generation 8lence Standards:
http://lwww.nextgenscience.org/dearrangement/

The Maryland Coastal Bays 2014 Report Card:
http://ian.umcesedu/pdfs/ian_report_card_536.pdf
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Printable Resource Pages

Lesson #1 Wetland Artist

Wetland Scene: This can be drawn on the baard modified The numbers correspond
to the animals and plants that need to be placed there. Teachers, you can usedhis a
guide as the students gugsvheretheir organism goes.

The following pagescludeimagesof the animals and plantfat need to be printed.
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1. Male Mallard Duck: male ducks are called drakes, their feathers repel water
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2. Hickory Shad: live in the ocean and spawn (lay eggs) in freshwater
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3. FemalewWhite-tailed Deerherbivores (only eat plan}s
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the 1800s.
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5. Bue Crab: Their scientific nant@allinectes sapiduseans beautiful swimmer.
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6. Bown Pelicandive headlong into the water to fish. Scoop fish and water up in their
bills
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8. DeadBald Cypgss:This is an example of a dead bald cypress. The dead trees are good for the
environment because they still hold soil in place, provide habitat, and the branches (snags) provide an
observation place for hunting and migratory birds.
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9. Diamondbackerrapin: the Maryland state reptile!

ated by the Maryland Coastal Bays Pragfam

Designed and cre



ive marsh plant that help keep erosion under control and provide habitat
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The following are name cards that can be printed, cut, and pasted next to the organism at the en

the lab.

Male Mallard Duck

Hickory Shad

Female White -tailed Deer

Horse

Blue Crab

Brown Pelican

Laughing Guill

Dead Bald Cypress

Diamondback Terrapin

Cattall

d

of



Lesson #2 | Spy the Baby!

Wetland SceneThis can be drawn on the board and modifi€de numbers correspond
to the juveniles of each animal.
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Write the name of the animal seen and sketch it alt!

Animal| Juvenile Adult Fact
Name
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1. 2
3. 4.
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Bald Eagle: carnivorous, national bird
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Diamondback Terrapin Turtle: the Maryland state reptile!
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https://www.bluecrab.iro/lifecycle.html
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http://dnr2.maryland.gov/fisheries/Pages/hatcheries/shad.as

Hickory Shadive in the ocean and spawn (lay eggs) in freshwater
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http://www.chesapeakebay.net/fieldguide/critter/hickory_shad
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White-tailed Deer: herbivores (only eat plants)
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