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Outline

Stage 1. Introducing Salt Marshes and Mass Audubon Salt Marsh Science Project

1. Students will learn what values of salt marshes, and the threa ts to them, and how
people are working to restore them.
Methods: Salt Marsh Scavenger Hunt, Wetlands Restoration Video, Wetlands Metaphors
activity. ( Mass Audubon Education Coordinator is available to present this introduction.)
Follow-up: Salt Marsh Science Slideshow.

2. Optional: Field Trip One: Salt Marsh Ecology: Mapping and Exploring the Salt Marsh .

Stage 2. Preparing for field research

Students will learn the methods they will use in the field:

1. Use of the refractometer: What is salinity?

2. What s a transect, how do you do them accurately?

3. What plants grow on a salt marsh? How does one use an identification key to
identify plants?

Stage 3. Field Research:

Vegetation transect.

Measure tides.

Do fish samples.

Measure salinity.

Optional: Bird observation, insect observation, ma cro-invertebrate observation, Soil
sampling: comparing compaction and sedimentation.

aprwONPE

Stage 4. Analysis and Discussion

1. Graphing results.

2. Summarizing results.

3. Asking questions, looking for patterns, suggesting possible extensions to the
investigation.

4. Sharing information with other schools.

Stage 5. Designing and conducting further studies: (Owning the questions)
1. Discussing wh ich questions are investigable .
2.Planning investigations: Writing methods down in a way that others could conduct
the same study.
3. Acquiring materials for the study.
4. Conducting the study.
5. Graphing, summarizing, analyzing, discussing.
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Stage 6

Communicating Results

1. Discuss ways of presenting the information to other interested people: Other students
and schools, the people in your town, Mass Audubon. Imagine that you are presenting to a
large roomful of people. What could you use to make yo ur presentation visible,
understandable, and interesting?

. What are ways you can make this a quality presentation?

. Design a presentation.

4. Present it! (Share information with your town, with newspapers, at a schools conference,

on the internet)

w N

Suggested Study Timeframe:

Fall: Pre-trip prep, and field trips, in class discussion and analysis. Compiling data, raising
guestions, asking advice from Mass Audubon. Etc.

Explanation: Vegetation data collected in September and October is most valuable. During this time,
plants are at their height, at the end of their growing season. They are most easy to identify, as many
have seed heads at that time. It is possible to collect veg etation data in November, but is much colder
and more difficult.

Please check the tide charts when planning your trips . Salinity data that is collected at a spring
tide, and at a neap tide is most valuable. A spring tide occurs around the time of t  he full moon, and
the new moon. Look to see where the tide heights are highest. Plan to take your trip near that time.
Neap tide is when the high tides are lowest. Check the tide heights for that event too.

Tide heights measured at spring tides are also most useful. This is also a good time, to mark with
flags, where high tide reaches.

(If possible, weekly salinity data would be preferable.)

Winter : Creating/Adding to websites, communicating data, planning additional study, Presenting at
March conference.

Spring: | nvestigating additional study based on investigat:i

their design.
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Field Activities and Materials List s

1. Salinity
A.

B.
C.
D.

Materials Needed
Pre-trip preparation
Field methods
Follow-up

2. Long-term vegetation surveys
(vegetation transects)

o0

3. Measur i

Materials Needed

Pre-trip preparation

Field methods

Follow-up

student s i

ng mpact

A. Materials Needed

B. Pre-trip preparation

C. Field methods

D. Follow-up
Salinity

Objectives: To notice how salinity relates to the growth of
how salinities change over time.

A. Materials:

Pre-trip classroom demonstration materials
9 Refractometer handout/or overhead
9 12 Refractometers
9 Salt
9 Eye dropper
91 500 ml graduated cylinders
1 A large container
9 A large mixing spoon
9 Water
9 Lens paper or dry towels
9 Distilled water
9l Optional: sea water
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4. Fish sampling
A. Materials Needed
B. Pre-trip preparation
C. Field methods
D. Follow-up

5. Field Plant/animal interactions
observations
A. Materials Needed
B. Pre-trip preparation
C. Field methods
D. Follow-up

6. Insect sampling
A. Materials Needed
B. Pre-trip preparation
C. Field methods
D. Follow-up

Pre-trip preparation sheets.

Field Data collection sheets.

In Class - Data analysis sheets.

0. How this connects with the
Massachusetts State Curriculum
Frameworks.

11. Background Information

B © oo

Phragmites, and salt marsh plants. To notice

Field materials :
1 %2 refractometers

9 distilled water to calibrate the
refractometers

9 soft cloth
9 %2 suction tubes
1

At least 3 sets of wells made
from PVC pipes (Shallow,
medium, and deep= 1 set)

9 Labeled film canisters
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B. Pre-trip preparation:

A. Explain: What is salinity? (How salty the water is) (Compare the word salt to salinity.)

B. Using the refractometer hand -out, explain how a refractomete r works, and how to read
one. Show students that the scale reads from 0 at the bottom up to 100 at the top
(Demonstrate the use of the refractome ter). Use distilled water to make sure that your
refractom eter is calibrated accurately. Distilled water should register 0 9/ go. If it does
not register that level , use the calibration knob to calibrate the refractometer
accurately. Measure the salinity of your tap water. Compatre it to salinity of sea water
or salt water that you mix.

C. Salinity is measured in parts per thousand. Optional: (You can demonstrate what this
is, using salt, and measuring utensils, making a solution that is a 20 parts per
thousand ( %/ o) (mix well) and then using th e refractometer to measure it. If you are
using tap water that you have measured the salinity of, ask stu dents to figure out how
much salt you would add to make it 20 parts per thousand. Teach students to write it
20 % o0 and to read the scale from the right side . Show students a diagram of t he
inside of the refractometer, and teach them to read from the rig ht hand side of the
refractometer.

D. Explain why we are measuring salinity: We think that Phragmites has trouble gro wing
in highly salty water. It seems to prefer fresh or brackish water. (Fresh mixed with
salt). We are measuring the salinity at different heights to see if salinity makes a
difference to Phragmites, and at what depth. We think that Phragmiteswill not grow as
tall where it is salty, and may not be able to grow at all.

Field Methods ( Salinity ):

1. Ask students to think, and make a prediction : Do you think the highest salinity will be in tisballow,
medium, or deep well? Explain their reason why. Measure salifiégg.the prediction correct? What might
explain this?See background informan)

Remove the cover from the well.

Insert the tubing of the syringe into the well pipe.

Pull the syringe up until several millimeters of water are contained in the tube.

Put the film canister at the bottom of the tubing and push the syringe dowmelease the
sample into the canister.

2. Measure the salinity with the  refractometer :

A. Record the site on your data sheet.

B. Open the sample and insert a clean glass dropper or other clean, suitable devise for
taking a drop of water.

C. Open the flap at the end of the refractometer and put on a drop of water.

D. Close the flap tightly, put the eyepiece up to your eye and face into the light. Look for
the vague line on the meter and gauge a reading. (Read the measurements from the right
side. Be sure to notice which way the numbers are going. % oo means parts per thousands,
it does not mean percent, which is parts per h undred. ) Double check the number with
another person in you r group. Make sure you agree on the number.

E. Record your salinity measurement on the data sheet.

F. Aftereach use of the refractometer, wipe off the refractometer using a dry cloth or to wel.

If you do not have immediate access to a refractometer at the site you are sampling from follow these

procedures:

If you are taking samples back to the school to read on another day: refrigerate your
samples until you are able to take salinity re adings.
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ALWAYS: On masking tape on each fim canister; mark the date and location including the
number of the well on each with permanent marker. Without this information, the salinity
reading is not useful.

Well numbers are as follows: Site 1 is located inside the Phragmites stand; these three
wells are marked D=deep for the longest well; M=medium; S=Shallow. Corresponding
canisters should be marked 1D, 1M, B.

Site 2 is located in the transition zone. (2D , 2M, 25)

Site 3 is Located in the marsh grasses, with no Phragmites.

Share with your students the information/analysis that Mas s Audubon Scientists have been
making regarding their data. How does your data compare? What additional questions does
this raise for your students? How does the height of the vegetation compare with the salinity?

Long-termVegetation survey: Vegetation Transects

A.Materials Needed: HOW TO SET UP TRANSECTS

4 transect markers: 2 inthe Phragmites; 2 in the marsh. (Setup transects so they run
perpendicular to a ditch. Generally, O is in the Phragmites, and 25 is at the ditch.)

25 or more meter tape measure

Tomato stake to secure end of measuring tap e

Data sheets

Clip boards

Pencils

Vegetation Key

Optional: Vegetation poster, Plant field guide.

Meter stick for measuring height of vegetation.

B. Methods:

Pre-trip Preparation in the classroom

1. Explain that we are recording the vegetation growing along a transect, and
students will be studying this over time to notice  patterns of vegetation growth.
We are looking to see whether the Phragmitesstand is growing larger, and
replacing other salt mars h plants. If this is happening, we wantto know how fast
it is happening. Show students graphs made from your site in past years, graphs
from other school sites, or graphs from Mas s Audubon sites. Use Mass Audubon
graphs t o practice making predictions. Make predictions about vegeta tion on
your site this year. ( How tall do you think the tallest Phragmiteswill be? If you
have data from last year: do you think there will be more Phragmites? How much
more?) Notice the height of Phragmites, and make predictions regarding height
as well.

2. Explain how to do a transect and practice in the classroom using books, pencils,
paper, desks, students, instead of vegetation. (See attached sheet)

3. Discuss the importance of minimizing im pact on the salt marsh, particularly
along the vegetation transect line . Ask: What would happen to the plants if we
walk on them? What should we do to help minimize impact on the salt  marsh?
(Seeattached sheets regarding impact.)

4. Plan a study method th at will maximize accuracy and minimize impact: Do not
have more than 10 students sta nding in one area at one time. Have different
students double check each meter on the transect, to reassure accuracy.

5. Bring in samples of salt marsh plant to the classro om, and have students
practice identifying them using the identification key.
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C. Vegetation Transect Field Methods

Remind students of the importance of not trampling the vegetation along the transect
line.

Remind students that the plant must be immedia tely below the measuring tape. Ifitis
off to the side, it is not on the transect. This helps us collect unbiased data. (Explain
what bias is. See attached sheet.)

Roll out the measuring tape from one marker to the other.

Along each meter of the transect, students should identify and record what plants  are
present. (If you have two classes of 25 students in the field, each pair of students could
be responsible for one meter.) If you have fewer than 25 students, make sure all meters
are covered. You could have students do 2 meters, so pairs could double check each
other.

Measure the two tallest plants on each meter. Record what type of plant they are.
(Optional Follow -up): If youmay have your students d raw a side view diagram of the
transect using this information.

Repeat this process on the second transect.

D. Follow -up:

1. Fillin the Vegetation Analysis Part 2 in order to:

a. Compile and graph the data.

b. If you have data from previous years, compare
2. Make predictions.

a. Read the graph for information.

b. Raise questions.
3. Write a summary of your findings.

Measuring studentds i mpact

-1. Materials:

- Camera film
- Optional: Soil compactio n tester

-2. Methods: Pre -trip :

A. Show students pictures of impact s on other sites. Explain and discuss ways a salt
marsh can be impacte d negatively, and positively (See attached sheet ).Plan a way to
study t he site that minimizes impact. (Plan should include: Minimizing # of students
in one area at one time, minimizing the amount of tim e students stand on the marsh,
walking on wrack, limiting the area of the study site, standing on previously disturbed
areas such as dirt mounds etc.)

B. Photograph the site before students walk on it.

-3. Field Methods :

a. Photograph site after students are done for the day.

b. Compare the two photographs. Make suggestions for the following year to
minimize impact. (Are there areas you want to avoid to let vegetation recover, or
to remain undisturbed?)

C. Optional: Measure the soil compaction using a soil compaction tester. Compare
this to an area that students have not walked on. Compare it to a bare area that
may be bare because of the weight of an ice flow from previous years.
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Fish Sampling

Mass Audubon is investigating the length, volume and amount of fish upstream and down  stream of a
tidal restriction. We measure fish caught per hour, putting 2 fish traps upstream and 2 fish traps
downstream of a tidal restriction, and leaving the traps in the water for 3 hours. We divide by three to
find out how many fish were caught in one hour. If you put your fish  traps out for a longer period of
time, please divide by the appropriate number of hours to find out how many fish were caught per

hour.

Our original hypothesis was: Fish are less abundant, smaller, and fewer species with an area that has
been tidally restricted, compared to fi sh outside a tidal restriction. The data we have collected so far is
leading us to change that hypothesis.

If your study area does not contain a tidal restriction, you can compare fish upstream and
downstream, and develop yo ur own hypotheses.

1.Materials needed:

- 4 minnow traps

- 4 trap markers

- One medium sized plastic container for each student participating in fi sh sampling
- Nets or 25 yogurt contain ers for dipping are also useful

- Data sheets

- 4 Graduated cylinders

- Pictures of salt marsh fish

2.Methods :

Pre-trip preparation:

- Putin the minnow traps at marked locations at least 3 hours before your visit.
(Record the time.) If the ditch empties at low tide, be sure not to leave the trap
out through low tide, which will kill the fish.

- Putthe traps in on a high/falling tide an d return to do your sampling well before
the tide is at its lowest point.

- Draw on the map the locations of the fish traps.

- Show students a map of the study site, picturing where the traps are. Indicate
which way water flows to the sea. Point out any po ssible tidal restrictions.

- Ask students to predict where the most fish will be, most kinds of fish, and
biggest fish.

T Ask them to write reasons for their predictions.

On the trip:

A. Ask students to predict how many fish they will find in the f irst fish trap they are working
with. After they count the fish at this station, have them estimate how many th ey will find at
the next site: Do they expect more or less upstream or downstream, inside or outside a tidal
restriction?
- Half -fillthe studen t s pl astic containers with creek wa
- Pull the trap out of the creek and open it up. Scoop out some fish into one of each
pairs containers to enable the group to count the species and the populations
more quickly and easily. Students can count fish, from one container into the

10
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other, and record their answers. Remind studen ts to treat fish respectfully.  Fish
need to be under water to breathe.

- Record the names of each species sampled and the total number of individuals of
each species on the data sheet. Have students total the number of fish.

- When your trip is completed, be sure to return fish gently to the ditch where they
came from.

- If you have extra time: Encourage questioning and observation: Do you think
there will be more fish at the next trap? Why? What do you think these fish eat?
What might eat them? What questions are the students asking? What questions
can you investigate further through observation or research? Pine Grove students
want to know what kill ed the fish in their fi sh trap. They also think that the higher
the tide, the fewer the fish in the trap. What is your data showing? What
questions do you have that other schools could investigate?

Optional Observation :

Birds in Wetlands:
Materials: Plants in Wetlands Boo k, data sheets
How do birds interact with other species on the salt marsh?

Question to investigate:
Do certain bird species prefer to nest, feed, or rest in the typical salt marsh vegetation, or in the
Phragmites?

Bird Methods :

Observe birds. Identify species if possible.

Record whether they are in salt marsh, in air, in Phragmites, on water etc.
Record what they are doing.

Record date, time, location, weather etc.

If possible: Notice what they are eating, and where they are nesting.

akrownpE

Plants in wetlands:
How do plants in a salt marsh interact with other plants, and with other living things?

Pre-trip prep: Show students the Plants in Wetla nds Book by Charles Redington. Explain we will be
collecting data to add to the book.

We need information regarding spiders, with many salt marsh plant, and litt  le is known about Sea
Lavender. Either of these things could be focal points for this observation:
Options:

A. Look for spiders on the salt marsh. When you find them, identify what plant(s) they are on,
and what they are doing.

B. Look for Sea Lavender. Sitwith a patch of Sea Lavender. Using a hand lens, observe
whether there are any insect s, spiders, snails etc. on it. Are there any bites taken out of
the leaves? Is anything eating it, fertilizing the flower etc? What plant is it growing with?
Tohelp focus your students in their observation skills, have students draw a picture of the
plant, and the patch of sea lavender, with the other plants it is growing with.

11
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C. Observe any of the Salt Marsh plants in Redington books. Information regarding sea
creatures such as snails, crabs etc. is not in the book. Any of this information would be
useful.

Optional:
Insect Sampling
Note: Prior to sampling forinsect s,t ry t o di scover your students@d feeld]
which are sampled. If the students have ethical issues with killing the insects, please do your
best to release the insects to the field alive. If the students feel that the death of the insects will
be necessary to ensure solid data collection, use a killing jar.
|. Materials needed:
- 1insect net for each student participating in the insect sampling.
- 2 clear jars with lids for each student participating.
- Alcohol soaked cotton balls if you intend to kill the insects.
- Data sheets.

Il. Methods :

- If you intend to kill the insects, put an alcohol soaked cotton ball in each jar. If you are
tryin g to keep the insects alive, put nothing in the jar.

- Give each student a net and ask each to go into the Phragmites stand and take 5 random
sweeps with the net.

- Ask students to come out of the Phragmitesand enclose the net over the jar to put insects
inside. Quickly close the lid on top.

- With a killing jar, label the jar with the date and site location. Basic identification can be
done with field guides back in the classroom.

- If you are keeping the i nsects alive, ask the students to record very simple descriptions of
the insects i.e.Very tiny, fly-like black, two wings or names they know i.e.mosquito. Also
count and record total populations of each identified species. When this information is
recorded, the insects can be released back into the Phragmites.

- Repeat the process in the open marsh.

12
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Pre-Field Trip Resources

Introducing Salt Marshes: Wetland Restoration Video Handout
Name Date

Directions: Find the answers to the following questions while watching the video:
Voices of the Great Marsh Video
https://www.youtube.com/watch?v=9zL kXx2NkcQ

1. What are 3 ways salt marshes are importantto people and wildlife?

2. What are three threats to salt marshes?

3. What are things people can do to help protect and restore salt marshes?

4. Explain three reasons why you think the salt marsh in your town is safe or threatened

13


https://www.youtube.com/watch?v=9zLkXx2NkcQ

FIELDDATA SHEET br IN-SCHOOL PRACTICE TRANSECT

LOCATION Date Class
Weather
Names Teacher(s)
Directions: In the section highlight ed on your paper, identify the item immediately below the
measuring tape. If the item is to the left or the right of the tape measure, it is not on the transect. If
you have a question, ask! Record on the sheet P for present, when an item is present. If an fiother o
item is present, record the name of the item, and mark P for present.
Distance Desk Rug Paper Pencil other other other other
along line
Oto1l
meters
lto2
2t03
3to4
4105
5t06
6to7
7t08
8to9
9to 10
10to 11
11to 12
Measure the tallest items along your transect area. What are they?
Name of item Height
Name of item Height
Individual Areasurveyed: meters

14



"l Mass

How to use a Refractometer
Salinity refractometer : An instrumen t for measuring how salty water is.

How refractometers work:  fiRefractometers are used to measure substances dissolved in water. The refractometer
works using the principle of light refraction through liquids. As light passes from air into water it slows down,

creating the phenomenon which gives a fibentdlook to obj ects partially submerged in water. Simply put, the more
dissolved solids in water, the slower light travels through it, and the more pronounced the fibending o effect on light.
Refractometers use this principle to determine the amount of dissolved solids i n water by passing light through ta

sample and showing the refracted angle on a scale displayed within t he r ef r act o mefifp.e268daresteyy e pi e

Suppliers, Inc. Catalog 1997).

Drops of aquarium
water are viewed
™, = through the eyepiece;
2 the internal scale is
easy to read.

Salinity scale: displaying gravity on the left scale,
and Parts per Thousand (ppt) (% o0) on the right
scale.

What is the salinity of the water in this
refractometer?
35 ppt.

Operating procedures:

1. Aim the front end of the refractometer toward %
a light source and rotate the eyepiece to SPECIFIC
obtain clearest focus. GRAVITY = <4+ SALINITY

2. Adjustment of the null (To calibrate your
refractometer, so you know it is accurate, use
distilled water, and adjust so it reads 0 ppt.
Do this before you measure the salinity of
other samples.

A. Open the cover plate, and clean the
prism with a soft cloth to avoid
scratching the surface.

B. Apply a few drops of pure distilled
water on the prism platform.

C. Close cover plate.

D. Remove the rubber cap on the calibration screw and rotate the calibration screw so that the dark
and | ight boundary |line coincides exactly with t

3. Carefully dry the prism platform and cover and replace the rubber cap over the calibration screw.

4. Place a few drops of the test solution on the prism and close the cover plate so solution spreads evenly.

5. Aim the front end of the refractometer toward the light sou rce and adjust the eyepiece for clearest focus
of the boundary line between the light and dark hemispheres.

N
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Precautions:

1. After use do not dip or run unit under water. Avoid letting water seep into internal section of
refractometer.

Carefully clean the refractometer after each u se with a soft cloth. Do not scratch prism surfaces.
3. Store unitin a dry, clean, and non -corrosive environment.

4. Avoid strong shock

N
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Materials Checklist :

Introducing Salt Marsh Values: Long-term Vegetati on Study: Vegetation Transects
Wetland Metaphor Items. - 4 transect markers: 2 inthe Phragmites; 2 in the
- sponge marsh.
- Pillow case - 25 or more meter tape measure
- pillow - Tomato stake to secure end of measuring tape.
- mixer or egg beater - Data sheets
- cradle , - Clip boards
- sieve or strainer - Pencils
] gléf;ci q - Vegetation Key
- cereal - Optional: Vegetation poster, Plant field guide.
_ soap - Meter stick for measuring height of

vegetation.

Introducing Salt Marsh Science Study:

- Disk with floppy Shots slide show Student gsStutlymp a c t

- Computer - Camera
- Film.
Salinity - Optional: Soil compaction tester
Pre-trip classroom demonstration materials . )
- Refractometer handout/or overhead. Fish Sampling
- 12 Refractometers - 4 minnow traps
- Salt - 4 trap markers
- Eye dropper - One medium sized plastic container for each student
- 500 ml Graduated Cylinders participating in fish sampling.
- Alarge Container - Nets or 25 yogurt containers for dipping are also
- Alarge mixing spoon, Water useful.
- Lens paper or dry towels - Data sheets.
- Distilled water - 4 Graduated cylinders
- Optional: sea water - Pictures of salt marsh fish.

- National Audubon Guide to New England
Field materials :

- 12 refractometers Plants in Wetlands/Birds in Wetlands
- distilled water to calibrate the refractometers Plants in Wetlands Book
- Soft cloth - data sheets
- 12 suction tubes - optional: binoculars
- Atleast 3 sets of wells made from pvc pipes
(Shallow, medium, and deep= 1 set) Insect Sampling  (Optional)
- Labeledfilm canisters - Insect net for each student participating in the

insect sampling.
- Clear jars with lids for each student participating.
- Alcohol soaked cotton balls if you intend to kill the
insects.
- Data sheets.

Additional Field Materials:

- Cellular phone
- First Aid Kit

16
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Background information

TIDES

Tides fluctuate, according tot he moon cycle, and the season. Tides are highest near a full moon and a new
moon. They are highest in the fall. Tide charts record when the tide will be high, and low, and how many feet
the tide will be. It takes 6 hours for the tide to go from highto| ow or low to high. Some areas of the marsh
are flooded daily, while others are flooded bimonthly. Other areas are only rarely flooded, except during a
huge storm, and a high tide. People have documented that that sea level is rising. Salt marshes canactas a
cushion against rising sea level. In areas that tides are restricted, it takes longer for the tide to flow in, and

it does not flow in completely, before the tide begins flowing out. See attached sheet for further information
regarding tides.

Glossary:

Brackish : Salty water, that is less salty than sea water. (It is partly mixed with fresh water.)
Refractometer : An instrument that measures how salty water is.

Salinity : The saltiness of water measured in parts per thousand. ( Abbreviated ppt or % o)
Spring Tide : a tide of maximum range occurring at the new and full moon.

Quality Control : Scientific methods designed to ensure that data is as accurate as  possible. Replication (having
more than one person collect data from the same site is one way of doing this.
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Salt Marsh Science : Field Guide and Data Book

Name

Team:

Location:

Date:
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FISH OF THE ESTUARY

FUNDULUS HETEROCLITUS, Mummichog
Max. 5-6 in.
Most are 3 %2 -4 .

Max 3 in.

GASTEROSTEUS ACULEATUS, Three-spined stickleback
Has 3 to 5 spines (note: there is also a Two-spined stickleback that has 5-6 bony

plates).

Has many bony plates. (More than 6)

Max size 4 in. 3 spines (rarely 4).

Most <3 in. m:‘l:dmg 1 just beel on‘:audal
in front of fin

\\ row of scalelike plates
spiny pelvic fin

APELTES QUADRACUS, Four-spined stickleback
Has 2 to 4 spines.

No bony plates. 4-5 spines.
1% -2%in.

spiny
pelvic fin

FISH DIAGRAM

Ventral fin t!.A!nl fin

PUNGITUS PUNGITUS, Nine-spined stickleback
Has 7 or more spines 212 spives

Not more than 3 in. 7 e

Most are 2-2 ¥ in. (

spiny pelvic fin

MENIDIA, Silverside
Upto5%in.
Most are 4-4 %2 in.

"o teeth

angled. flat lower jaw

fin
froms of sevond Soral fin

second dorsal fin is small

n»

OSMERUS, Smelt " S s ot 1ontve.
Max. 13-14 in.
Most 7-9 in.

jaws do not extend
bexond eyes forked 1ail

ANGUILLA ROSTRATA, American Eel
Adults: up to 4 Ft.
Most females: 2-3 ¥ ft.

dorsal fin beging far
behind pectoral fin

Males <2 ft.

SYNGNATHUS, Pipefish
Max: 12 in.
Most are 4 to 8 in.

: Look at body shape, and presence and location of fins. For example, Smelt are easily

identifiable from Silversides, when you notice that Silversides have two dorsal fins. (See fish diagram to learn fin
names). Fish of the same species are often different sizes and colors. Sige and color are generally not good identifying

Jeatures.

If you are collecting fish in water of low salinity, you may catch fish not found on this chart. On your data form,
you may simply label these “freshwater fish.” If you have The National Audubon Society Field Guide To New
England look in section on freshwater fish to identify other species.

Shared with permission.

Credit: Fishes of the Gulf of Maine
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MARINE ANIMALS OF THE ESTUARY

CRANGON SEPTEMSPINOSA, Sand Shrimp

subchelate claws f )
on first pair ot ook oF et

of legs Iosaum

sides of second abdominal
segment overlap first segment

PALAEMONETES Grass Shrimp

<5cm.

second abdominal segment long rostrum
overlaps the first

LITTORINA, Periwinkle

(young saul)

ILYANASSA OBSOLETA, Eastern Mud Snail

<25am. indistinct
grooves

apex often
worn and
rounded

thin dark,
outer: flauened
lip inner lip
of second leg
swimmerets gﬂ““wi"m s i o & zun(
juvenile notcl N wer lij
ﬁf%ﬁ” gs MAENAS, Green Crab Typical Gammarid Amphipod '
Wi cm.
peion T
overlap
5 teeth to the
side of cach eye
153de view) "l‘"ﬂ shape
body Nattened from side 10 vide
_eIEdQEaaaase
= Y.
wop view)
When identifying animals: Look at body shape. For example, Periwinkles are easily identifiable

from Mud Snails, when you notice that Periwinkle shells are much more rounded than Mud Snail
shells. Animals of the same species are often different sizes and colors. Sige and color are generally not

good identifying features.

If you are collecting animals in water of low salinity, you may catch animals not found on this chart.
On your data form, you may simply label these “freshwater animal.” If you have The National
Audubon Society Field Guide To New England look in section on freshwater animals to identify

other species. Shared with permission.

Credit: Fishes of the Gulf of Maine
20
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FISH OF THE ESTUARY

Mummichog Rounded Silverside
/ Tail

Smelt '

Pipefish Winter Flounder

Shared with permission. Credit: Fishes of the Gulf of Maine
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MARINE ANIMALS OF THE ESTUARY

Sand Shrimp (sandy color) Periwinkle

Grass Shrimp (Glass Shrimp) Eastern Mud Snail

(clear color)

Cieen Crab

nimals: Look at body shape. For example, Periwinkles are
easily identifiable from Mud Snails, when yvou notice that Periwinkle shells are
much more rounded than Mud Snail shells. Animals of the same species are often
different sizes and colors. Size and color are pencrally NOT good identifiving

features.

Shared with permission. Credit: Fishes of the Gulf of Maine
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Common Plants of the Salt Marsh Identification Key
By Elizabeth Duff 1997
Please note: not all salt marsh plants are included in this key.

You may want to adapt this key, as you find additional species on your site

rE
Y
3

la Plant has long grasslike leaves. (Leaves grow straight to a point.) .......ccceeeuiveeveneennnnnns 8
1b Leaves are not straight and grasslike, or plant does not have a recognizable leaf......... 2

2a Plant is fleshy. (If you squeeze a leaf or segment, your fingers get wet from the stuff

IRBIAC) icosunnsvavsssmisusensonssivaeiiosimessammsesiisssamieisssasvass s tis i i icsionesensiasiviise Nacesesamrens 3
2b Plant 1S NOL flESNY. ...cciieuiieiieriuiiireetrerteeseacrnserssseseesseesssssenssssssssensssssssssssssssnsssnnsnns 4
3a Plant does not have an obvious leaf............... Common Glasswort (Salicornia europea)

3b Plant has numerous Small IEAVES.........ccuurerrenreniinnieenesescsesneenenneeenn. €2 blite  (Suaeda)

4a Plant has a twig-like brown stem, and is a:small shrub......Marsh Elder (Iva_frutescens)
4b Plant does not have a woody stem...... aveseey R D T T L L IR Rt 5

*5a Leaves are HIANGUIAT . cccccerieiesiosersinsosessassncassssmmsssasssassassssassissasessasesessssssass  OFach (Atriplex)

6a Plant grows straight with leaves growing along stem..................

—.Sb Leaves grow at the base of the plant. The top branches and grows many tiny lavender

oo

O TS - o i v aibih s nssrmmsaspansaestasensisasnsns inssnoasmsipnssssssensm st sed Sea Lavender (Limonium carolinianum)

7a Plant grows single stem. Leaf is narrow, then widens, then narrows again to a
rounded point. Plant grows golden yellow flowers in the fall. ...............Seaside goldenrod

.............................................................................................. ( Solidago sempervirens )
7b Stems are single or forked. Leaf is straight and narrow, tapering to a point. Plant
’ grows purple daisy-shaped flowers in the fall ...... coccccceevces veeerceeeeeeseeeeeseeenans Aster (Aster)

8a Plant stem is triangular. The plant grows flowers that resemble miniature pine cones.

SRR RSP N eSS e AR B TS PR R Saltmarsh Bulrush (Scripus)
8b Stem is not triangular............. T T o O T LT T o g R B NP PP e 9
9a Leaves grow only from the base of the PIANL. ........ceueuueeueieneeeceseeneeseennreecesseessseneses 10

9b Leaves grow along the St cuinsssssmmminiismaniis s sisives s sassissssssasesss LY

g 10a Leaf grows % to % inch wide, and up to 6 feet high. Plant grows brown spikes at

inch

the LoD cansonoresssasannseonssvevessunsssavszoionss “eesennnes..Narrow leaved cattail (Typha angustifolia)
10b  Plant leaf is less than % inch wide, and grows numerous small greenish flowers
on a spike. Plant grows from 8-32 inches tall. Seaside Arrow Grass (Triglochin maritimum)

1i*"|'('|';f|1'Jw|'|"'|'4'gl'|'|'|'|'|'|'|3'"|'|'|'\'|'|'|4'j'|l|'|"'|';wﬁ_)'1w[w'}wi'|6i

Shared with permissiofifom
A Field Guide to Cetal WetlandPlants
of the Northeastern United States
Courtesy 6Ralph Tiner
University of Massachusetts Press
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Shared with permissioffom
A Field Guide to Cetal WetlandPlants
of the Northeastern United States
Courtesy 6Ralph Tiner
University of Massachusetts Press
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