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WETLAND LOSS IS NO LAUGHING MATTER

e

OBJECTIVES:

The student will:

1. list and explain how the following natural causes of wetland loss
occur: erosion, subsidence, sea level rise, droughts, hurricanes and
other storms, and overgrazing by wildlife.

2. list and explain how the following human activities contribute to
wetland loss: leveeing, drainage, dredging and stream chan¬
nelization, deposition of fill material, and damming, tilling for crop
production, grazing by domesticated animals, discharge of pollut¬
ants, mining, alteration of hydrology.

3. distinguish
the differences among: a cartoon, comic strip, and comic
book.
4. produce a cartoon.
5. produce a comic strip.
6. produce a comic book.

IRVING,
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meets oil Pollution

Loss of cover vegetation occurs when vegetation growing on the surface
dies, then the roots eventually rot away. This rotting leaves open spaces in
the soil. When the soil compacts into these open areas, then the surface
subsides.

Dewatering occurs when soils that normally contain water dry out. This
leaves space between the soil particles, and, as a result they compact or
come together, resulting in a lowering of the level of land.
Decomposition is the decaying of organic manner. As organic materials
breakdown they take up less space. This causes the actual soil level to
lower because there is less bulk.

Subsurface factors: (These factors do not contribute to subsidence in our area at the
present time, but may have been responsible for subsidence in earlier geologic time.)

Downwarping occurs as the internal temperature beneath the earth's crust
cools.This causes the crust of the earth to shrink which then makes the
upper layers sink.

Plate movement causes subsidence to occur when layers of sediment have

built up over fault lines. Fault lines are found where plates come together.
When the plates move apart, the weight of the sediment layers causes
those areas to sink.

Sea level rise: Sea level rise is an apparent rise in the level of the sea. This
occurs in a natural cycle when the poles of the earth are closer or farther away
from the sun. This results in the growth of glaciers during cool periods and the
retreat of glaciers during warmer periods. Sea level rise is affected by global
warming which has increased due to the industrial escalation of carbon

dioxide release and the destruction of forests world-wide. These two factors

combine, and, as a result, more carbon dioxide is retained in the atmosphere.
Carbon dioxide holds the sun's heat, and, therefore, the world's temperature

gradually increases. This temperature rise causes polar ice to melt, thus
raising the overall sea level. The rise in temperature also causes the water
molecules to expand which makes existing water take up more room, and,
therefore, contribute to the sea level rise.

Salt water intrusion: Salt water intrusion occurs as a result of the movement

of water containing high salt content into areas with lower salt content. While
some wetland areas contain salt water, the amount of salt in the water affects
what type of ecosystem that will prosper. Different plants thrive in differing
amounts of salinity. When the salinity increases in an area the plants may die

due to the increase, which in turn contributes to erosion and a further
intrusion of salt waters into areas with a lower level of salinity. This is

sometimes due to storm surges that persevere over a prolonged period of time

Agriculture; Agriculture involves the growing of crops and domesticated
animals for food. Wetland areas are often used by farmers resulting in changes
in the natural habitat.

Tilling for crop production kills the existing plant life within a wetland area
when it is plowed under the ground and replaced by domestic plants. This
destroys the natural ecosystem.

Domesticated animals, such as cows, sheep, and pigs, eat the existing
plant life in a wetland area. This sometimes leads to the destruction of
certain species within an area. It also deprives wild animals of their food.

Discharge of pollutants; The discharge of pollutants can damage wetlands
in several ways.

One can occur when oil is extracted and the produced water is released into
the surrounding marshes. The produced water is underground water that
is associated with oil deposits. It is saltier than sea water and destroys the
plant life. The damage caused in this manner is not the actual extraction
of fluid but a byproduct of the activity.

Another source of pollution in wetland area is the dumping of garbage. This
can affect the area in two ways. The organic material may provide more
nutrients than the area can tolerate which causes available oxygen to be
depleted. This eventually causes other plants to die of oxygen starvation.
This type of pollution can also occur from run-off which carries fertilizer
from nearby cities and farming areas. Run-off is rainwater that flows
overland picking up soil and pollutants. It flows into streams, rivers, and
wetland areas carrying pollutants with it. The dumping of garbage can also
cause toxins to enter the ecosystem. Many household products that are
thrown away contain nutrients and poisons which can adversely affect an
area when rains leach them into the soil and spread them into neighboring
areas.

Mining; Mining is the removal of ores and minerals from the earth. Oil shale
can be found in wetland areas. The leftover materials are often left in piles.
These by-products, or tailings, contain salts which can be leached out by rain
and pollute the surrounding

Alteration of hydrology; Alteration of hydrology can cause changes in the
distribution and circulation of water. These changes occur due to several
factors: the diversion of streams and rivers, spoil banks from stream
channelization and pipeline construction, and the building of levees and
dams.
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!* Preview video-tape.
!!" Make one copy of each worksheet for every group.
"*" Practice demonstration.

!* Collect references and/or schedule library time.
Assign groups, three to four students per group.
!r
Provide each group with one of the causes of wetland loss.
Natural causes of Wetland Loss
Erosion

Subsidence

Downwarping
Plate movement

Dewatering
Decomposition
Compaction

Loss of Cover Vegetation
Sea level rise
Salt water intrusion

Droughts
Hurricanes and other storms

Overgrazing by wildlife
Human Causes of Wetland Loss

Leveeing and damming
Agriculture

Tilling for crop production
Grazing by domesticated animals
Discharge of pollutants
Mining

Alteration of hydrology
Drainage
Dredging and stream channelization
Deposition of fill material
Fluid extraction

Sample Demonstration

(Topic: j

How Wetland Areas Clean Water As the Water Filters Down

to the Aquifer.

tr*-"*)
& 2 clear glasses or jars
& old coffee can

& large rubber band
^ large coffee filter or folded cheesecloth
^ soil
& water

[Time: J

30 minutes

f Steps: J
1. Mix a small amount of water and soil mixture in a clear glass or
jar.

2. Using a rubberband, fasten a coffee filter at the top of the coffee can
(leave enough of the filter inside the can to hold some of the water
and soil mixture).

3. Shake up the water and soil mixture and slowly pour it into the
filter. Be careful not to pour too quickly or the filter will come loose.
4. Carefully remove the filter and set aside.
5. Pour the water into a clear glass or jar.
6. Discuss what happened. What did the filter do with the soil and
water mixture? What happens to the water as it travels to the
aquifer?
7. Discuss how this relates to planning their Demonstration/Presen¬
tations.

D. Demonstrations/presentations (1-3 hours):

Students present their topics to the class and perform demonstra¬
tions. Allow time for questions and discussion.
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GLOSSARY

Canal dredging: the process of removing soil and other materials
from channels to create and deepen waterways to
allow passage of boat traffic.
Dams: structures built to hold back the flow of rivers for

the purposes of power production and especially
flood control.

Decomposition: the decaying of organic matter.

Dewatering: the loss of water from land as a result of drying out
due to natural factors or human intervention by
means of draining land.

Downwarping: the act of the earth's crust bending or folding
downward.

Draining: the removal of water from areas normally having
high water content.

Erosion: the wearing away of soil by water as a result of
rain, river action, waves, and/or flooding.

Filling the addition of soil and other matter to areas that
are low-lying.
Flood control measures:

dams and levees.

Fluid extraction: the removal of fluids (mainly water) from beneath
the earth's surface.

Levees: usually man-made banks constructed to hold
back flood waters.

Plate movement: the movement of geological plates under the earth's
surface.

Salt water intrusion: the movement of water containing high salt con¬
tent into areas with lower salt content.

Sea level rise: the apparent rise of the sea level due to such
factors as global warming (which contributes to
the melting of ice caps).

13

UNO/LNSC

a

NATURAL CAUSES OF WETLAND LOSS §
Erosion

Subsidence

Downwarping
Plate movement

Dewatering
Decomposition
Compaction

Loss of cover vegetation
Sea level rise

Salt water intrusion

Droughts
Hurricanes and other storms

Overgrazing by wildlife

Transparency #1:
15
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OF WETLANDS LOST SINCE 1780s
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A report* shows a loss of over 60 acres of wetlands 8
an hour between the 1780s and the 1980s.

Total wetlands

1780s: 392 million acres
1980s: 274 million acres

Alabama
Alaska
Arizona

Arkansas
California
Colorado
Connecticut
Delaware
Florida

Ohio

28
50

Pennsylvania

56

Rhode Island
South Carolina
South Dakota
Tennessee

37
27
35
59
52
30
35
42
31

Louisiana

Minnesota

42

74

Mississippi

59

54
46

Missouri
Montana

87
27

Maine

Maryland
Massachusetts

Michigan

Georgia

23

Nebraska

35

Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas

12

Nevada

52

56
85
87

New Hampshire

9
39

Kentucky

90
67
38

46
20
73

50%
0.1
36
72
91
50

Oklahoma

Oregon

Texas
Utah
Vermont

Virginia

Washington
West Virginia

89

New Mexico
New York

33
60

Wisconsin

46

48
81

North Carolina
North Dakota

49

Wyoming

38

New Jersey

* Source: U.S. Fish & Wildlife Service
Transparency #3
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WETLAND LOSS RESEARCH SHEET
Our Group's Topic:

Group Members:

Definition:

How does this loss affect the wetlands?

^S Handout »1

| , i CMO/UBSC
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PLANNING OUR DEMONSTRATION

Our Group's Topic:

The following steps may be followed to help you devise your demonstration.
1. List five possible ways to do the demonstration.
a.,

b..
c..

d..
e..

2. Develop four criteria to judge which ideals the best one. Somethings
you might consider are: Can we get materials? Is the demonstration
possible? Can we afford the materials etc. ?
a---------------------------------------------------------------------------------------------

b______________________________________________________________
c---------------------------------------------------------------------------------------------

d.--------------------------------------------------------------------------------------------

Choose three of the best ideas for your demonstration. Evaluate each
idea on a scale of 1 (worst) to 10 (best) for each criteria. Add your scores
and see which one is the best in terms of your criteria.
a______________________________________________________________

b______________________________________________________________
c._____________________________________________________________

4. Gather the materials and try your demonstration. Does it do what you

want it to do? If it doesn't, try the second best idea as determined in step g

#3. Repeat this step. If none of the ideas work, go back to step # 1.

2
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HOW TO
IRVt^Gr

DISCOVERS

DREDGrXM^

MAKE CARTOONS, COMIC
STRIPS, AND COMIC BOOKS
23

The creation of cartoons, comic strips, and comic books is an effective way

to get students to think about a topic. It requires students to take information
they have learned and transform that information into another form.

REFERENCES

Hoff, S. (1987). The young cartoonist: The ABC's of cartooning. New York:
Rainbow Books.

Tatchell, J. (1987). How to draw cartoons and caricatures. London: Usborne
Publishing Ltd.

Weiss, H. (1990). Cartoons and cartooning. Boston: Houghton Mifflin
Company.
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Process:

I. Whole Class Activity:

A. Distribute the cartoons, comic strips, comic books, books, and
newspapers with cartoons and comic strips. Have students look at
samples of each and discuss them among themselves.
B. Make three columns on the chalkboard. Head one column with the

word "CARTOONS," the next with "COMIC STRIPS," and the final one

with "COMIC BOOKS." Ask the students to provide their observations
about each type and enter them in the appropriate column.
C. After they have provided their observations, make two more columns
"Similarities" and "Differences." Ask how the three types are alike and
make a list in that column on the chalkboard. Next ask how the three

types are different and list the differences in the appropriate column.
D. Next have the students provide examples of humorous and serious
cartoons. Have them classify comic strips and comic books according
to what type they are. Ask the students to provide the types. Some
examples to get started with are "adventure," "horror," and "humor."
n. Whole Group/Individual Activity:
A. Cartoons

1. Discuss tips for cartooning with students.
"Cartooning Tips" (Transparency #3)

2. Have students brainstorm topics related to wetland loss. You may
write the brainstormed topics on the board or have students do so.
3. Tell students to choose an idea and create a cartoon that would

present that idea. Allow the students to interact as they develop
their cartoons. Circulate among the students to provide any advice
and encouragement.
B. Comic Strip and Comic Books

1. Discuss tips for developing a comic strip. (Transparency #4).
2. Discuss tips for developing a comic book. (Transparency #5).
3. Provide students with "Comic Layout Sheet" (Handout #5), "Comic
Book Layout Sheet #1" (Handout #6), "Comic Book Layout Sheet
#2" (Handout #7), "Comic Book Layout Sheet #3" (Handout #8).
4. Refer students to their Comic Layout Sheets. Have them plan a
story related to wetland loss. Tell them that they may use actual
comic stories as models. Let them be as creative as they like.
Encourage them to create a comic book that suggests a solution
to the wetland loss problem with which they are dealing.
m Whole Class Activity:

A. Have students share and read each others cartoons, comic strips, and
comic books.
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CARTOONING TIPS

1. Brainstorm ideas that can be expressed in one
frame.

2. Create several punchlines so that you can pick
the best one.

3. If your cartoon has human or animal characters,
make sure that their facial expressions match
the action and punchline.

4. Remember the punchline can be sarcastic and/
or satirical if your cartoon is an editorial cartoon.

5. Plan your drawing on scrap paper to avoid too
many erasures on your good copy.

6. Use pencil to draw. Do not press hard and keep
your pencil lines light so that it will be easier to
erase mistakes.

7. Once your pencil drawing is the way you want it,
use a black pen (ink or felt tip) to trace the pencil
lines.
!

8. After the ink is dry, carefully erase any remaining 8
pencil lines. 3
_______________________________________ 8
Transparency #4 5 UNO/LNSC
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COMIC BOOK TIPS
1. Comic books can be made of one or more stories. For your first
effort complete a one story. There should be a problem that the
characters in the story must deal with. Just like in a short story
they may or may not solve the problem but they will try to do
something.

2. Choose a problem for your comic story.

3. Create characters that will be involved with the problem.
4. Plan how the characters will react to the problem and what
actions they will take.

5. Plan what will happen in each frame. This can be done by
writing brief descriptions of what is happening and what any
characters in the frames are saying.

6. Check your plan and revise if necessary.

7. Use pencil to make your drawings. Do not press hard, make
sure your pencil marks are light so that you can erase errors
easily.

8. Make sure that you leave room in each frame for speech
bubbles. Speech bubbles contain the written words of charac¬
ters in the strip. They are usually enclosed with a part pointing
toward the character who is speaking.

9. Make sure that the facial expressions of any human or animals
characters match the action and the words of the character.

10. Once your comic book is finished, use a black pen (ink or felt
tip) to trace all pencil lines.

11. Erase any remaining pencil lines.

Transparency #6
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COMIC BOOK
LAYOUT SHEET #2

a

8
H
O
W
w

I Handout

a

#7

SB
33

UNO/LNSC

4r

COMIC BOOK
LAYOUT SHEET #4
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