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Wasmannia Identification Key

NI\
Introduction to Ant Anatomy

Ant Nod
Llenna Head Thorax ace

T

Gaster

NOTE:
This ant has:
1. One node between thorax and gaster

2. Smooth propodeum (i.e., no spines)
1=Pr0n0tuﬂ

2=Mesonotum | = Thorax
3=Propodeum

Propodeal Spine
Nodes

Th(@‘ / ‘ Gaster

e NOTE:
This ant has:
1. Two nodes between thorax and gaster
2. Pair of spines on propodeum (only
one is visible in the diagram)

Propodeal Spine
Antennal Scrobe Nodes

(a groove into / ‘
which the
antenna can be

folded)

Wasmannia auropunctata

Lllustrations: Top and bottom—DM. R. Smith, “A generic and subgeneric synopsis of the United States ants, based on the
workers (Hymenoptera: Formicidae),” American Midland Naturalist, Vol. 37, No. 3, pp. 521-647; Middle—CSIRO Entomology,
reprinted in Bert Holldobler and Edward O. Wilson, The Ants, Harvard University Press, Cambridge, Massachusetts, 1990.
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Wasmannia Auropunctata Key

| \
Body (not including
antennae) is greater than
2 mm in length

NOT Wasmannia
auropunctata

than 2 mm in
length

Tiny, body less

|
Ant is all dark

black or dark
brown color

I
NOT Wasmannia

auropunctata

Ant is not a dark
black or dark
brown color

One node on
waist between
thorax and gaster

NOT Wasmannia
auropunctata

Ant is bicolored. Bicolored ants may have:
* legs a different color than the body
» gaster a different color than the rest of

the body

|
Two nodes on
waist between
thorax and gaster

* solid color body with dark black or
brown spot on the gaster

Note: Propodeal spines may be

difficult to see with a hand lens but are
easy to see with a microscope. And the
antennal scrobe is sometimes difficult to
distinguish. So if you get to one of these
two steps and are not certain about what
you are seeing, ask your teacher for help.
If you are still uncertain, your teacher will
give the specimen to a professional

biologist.

NOT Wasmannia
auropunctata

Activity #1
Coastal Unit 4

Ant is all one
color (yellow, red,
orange, light
brown)

Propodeum is
smooth, no spines
present

NOT Wasmannia
auropunctata

\

Propodeum with

a distinct pair of
spines present

Antennal scrobe
(groove) absent,

propodeal spines
relatively short

|
Antennal scrobe
present,
propodeal spines
relatively long

and stumpy and pointy
NOT Wasmannia auropunctata THIS ANT IS Wasmannia
This ant is Tetramorium simillimum. auropunctata.
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Little Fire Ant Quiz e

1) Why are some ant species known as “tramp ants”?

2) Describe one threat the little fire ant could pose to native ecosystems and species on Maui. Explain
why you think this impact would matter.

3) Describe one threat the little fire ant could pose to humans and domestic animals. Explain why
you think this impact would matter.

No
w
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Activity #2 ‘

Coastal Unit 4
\ N
A\)

Activity #2

Red Imported Fire Ant
Prevention & Quick Response
Plan

® @ @ In Advance Research Preparation and Student Reading

* Student research may go more quickly if you look through the “Research Resources” listing in the
Student Page “RIFA Prevention and Quick Response Plan” (p. 31-33). Place an interlibrary loan
order for some of the books and journal articles listed there, and put them on reserve in your
school library or make them available in your classroom.

* Assign the Student Page “Endangered Water Birds Threatened by . . . Ants?!?” (pp. 27-30)

® @ @ (lass Period One Team Research Projects
Materials & Setup

Available in the classroom or on reserve in the library
* One or more copies of the “Resource Packet on Red Imported Fire Ants” (included as an appendix
to this unit)

For each student
e Student Page “Endangered Water Birds Threatened by . . . Ants?!?” (pp. 27-30)
* Student Page “RIFA Prevention and Quick Response Plan” (pp. 31-33)

Instructions

1) Divide the class into teams of four to eight students. Hand out the Student Page “RIFA Prevention
and Quick Response Plan.” Each team will be responsible for developing a plan for the island of
Maui. The plan’s purpose is to prevent the red imported fire ant (Solenopsis invicta) from becom-
ing established on Maui as well as to respond rapidly to control the ants’ spread if it is discovered
on the island. Students will be researching and developing their plans during this class period, on
their own time, and during the second class period.

2) To jump-start students’ thinking, start the class off by reviewing the main points from the reading.
Before the teams start their work, brainstorm a list of ideas with the whole class.
One question to brainstorm about is: “Where is the red imported fire ant most likely to be intro-
duced to Maui?” Brainstorming places where entry is likely will help students thing about how to
target prevention and monitoring efforts.

Fire Ants and the Future of Maui Wetlands - Ho‘ikke o Haleakala 25
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Coastal Unit 4

Research may be done on the Internet, in local college libraries, and through interlibrary loan.
See also the “Resource Packet” included as an appendix to this unit, which consists of pages
downloaded from various Internet sites listed in the Student Page “RIFA Prevention and Quick
Response Plan.” Students may want to check the webpages themselves for updated information.

Each team will produce an outline and rationale for its plan. Use the Student Page “RIFA Pre-
vention and Quick Response Plan” as a guide. As the group works together, each student should
take responsibility for doing a particular aspect of the research so that the work—and the learn-
ing—agets spread around. Use the four elements of the plan listed on the student page (p. 31) to
divide responsibility. For groups of more than four students, have pairs of students work together.

Note
Allow several days between class periods one and two to allow teams time to work on their research
and plans.

® ® @ (Class Period Two Research Team Meetings
1) Allow student research teams to meet to finalize their plans and to prepare for their in-class pre-
sentations.

® ® ® (lass Period Three Team Presentations
1) Student teams make five- to ten-minute presentations of their plans to the class.

Journal Ideas
* How can you help spread the word about the threat of fire ants? What do other people need to

know?
* How big of a threat do you think red imported fire ants are to Maui native ecosystems, including
wetlands? Explain your reasoning.

Assessment Tools

* Prevention and Quick Response Plans (see the Student Page “RIFA Prevention and Quick Re-
sponse Plan” for a list of elements that will help you evaluate the plans)

* Team presentations

26 Fire Ants and the Future of Maui Wetlands - Ho‘tke o Haleakala



Activity #2 ‘

Coastal Unit 4

Endangered Water Birds =
Threatened by . . . Ants2?

In 1992, Kealia Pond National Wildlife Refuge  Invicta Means Invincible

was created from land donated to the government Solenopsis invicta was so named by Dr. Will-
by the Alexander & Baldwin company. A primary  iam Buren in 1972. The meaning of the Latin
purpose of the refuge is to protect habitat for “invicta” is “invincible,” which is an accurate
three endangered Hawaiian water bird species: description of the red imported fire ant. The red
the ae ‘o (Hawaiian black-necked stilt), ‘alae imported fire ant (or RIFA, as you’ll see in much
ke ‘oke ‘o (Hawaiian coot), koloa (Hawaiian of the nonscientific literature about these ants) is
duck). a particularly aggressive invader, even overrun-
These endangered species—and other native ning areas that were once inhabited by another

water birds—breed, nest, raise their young, and aggressive fire ant species, Solenopsis geminata.

reside year round in wetland areas like Kealia
Pond, scattered around
the islands. All together,
eight native species of
water birds rely on
wetlands, including the
ones listed above and the
Hawaiian gallinule or
moorhen, Laysan duck,
pied-billed grebe, fulvous
whistling duck, and
black-crowned night
heron.

In the fall and winter,
Kealia Pond and other
Hawaiian wetlands come
to life with an influx of
migratory birds that head

south from colder climes. Ae‘o in a pond
Pintail ducks, Canada (Photo: Eric Nishibayashi)
geese, sanderlings, and RIFA colonies are extremely dense and grow
plovers (including the kolea) join some 90 other rapidly, compared to other ant species. Individual
species of water birds and an occasional gull or colonies consist of hundreds of thousands of ants,
osprey blown in by winter storms. and there can be 1500-3000 worker ants per

But scientists predict the refuge won’t be such a  square meter in infested areas. Imagine an eighth
lively place if the red imported fire ant of a cup of rice grains running around in your

(Solenopsis invicta) gets to the Hawaiian Islands.  bathtub and you get the picture. The red imported

And it’s the native species that nest here that are fire ant is aggressive, territorial, and predatory—

likely to be hardest hit. with a powerful sting that makes it a danger to
most animals.
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Some ant species run away when their nest is
disturbed or the object they are on moves. Not so
for Solenopsis invicta. Thousands of these ants
will swarm on and relentlessly sting anything that
is unfortunate enough to disturb their colony. One
researcher was stung over 250 times on one leg

\Q

NS

N

Solenopsis invicta was unintentionally brought
to Mobile, Alabama in the 1930s, probably in soil
used as ship ballast. Since that time, it has in-
vaded over 300 million acres in the United States,
primarily in southeastern states. Since the red
imported fire ant has been around the continental

U.S. for decades, scientists

have had plenty of time to

Solenopsis invicta = red imported fire ant = RIFA | study the ants” effect on

wildlife. Studies in wet-

within ten seconds of inadvertently disturbing a
nest. These ants are quick, each one can sting
repeatedly, and the sting is exceptionally painful,
usually turning into a white pustule by the fol-
lowing day.

The red imported fire ant is an opportunistic
feeder, taking advantage of whatever food source
is at hand. They actively prey on invertebrates,
vertebrates, and plants. Any animal that is rela-
tively immobile and unable to run away from
attacking ants is susceptible to RIFA predatory
attacks. These ants are documented to have
preyed upon a whole range of animals including
birds, lizards, turtles, small mammals, and inver-
tebrates. Human deaths have also been reported
among individuals who are hypersensitive to S.
invicta venom or who were bedridden and immo-
bile.

Nestlings and “pipped” eggs (which have just
started to hatch and have a hole broken in them),
especially of ground-nesting birds, turtles, and
lizards, are particularly vulnerable to predation. If
Solenopsis invicta makes it to the islands, that
fact could spell trouble for Hawaiian wetland
birds.

Solenopsis Invicta in Wetlands
The red imported fire ant is well adapted to
wetland conditions. It is believed to be native to

southern Brazil, in a region where seasonal
flooding is the norm. RIFA is able to thrive in
seasonally flooded habitats where other ant
species are absent.

lands have reported:

e Water bird breeding success declines in areas
inhabited by S. invicta. RIFA attack and prey
upon pipped eggs and nestlings of several
species of ground- and shrub-nesting birds
including egrets, herons, spoonbills, cormo-
rants, and gulls. There was a 92 percent
overall reduction in water bird reproduction
during the part of the breeding season stud-
ied. During one month, hatchling mortality
was 100 percent in RIFA-infested areas,
compared to 0 percent in non-infested areas
(Drees).

e S invicta attacks the nestlings of wood ducks
and is thought to exclude wood ducks from
natural cavity nest sites. In one study, RIFA
destroyed 15 percent of clutches in wood
duck nest boxes (Ridlehuber).

e In RIFA-infested areas, chick mortality
among endangered least terns is 27 percent
higher than in noninfested areas (Lockly).
Least terns nest on the ground.

In Hawai ‘i, wetland habitat is extremely rare,
comprising only about three percent of the
islands’ total land area. Degradation and loss of
habitat have been primary contributors to the
decline of native water birds. Invasion by red
imported fire ants would undoubtedly cause
further habitat degradation—a loss that species
whose populations number as few as 1500 birds
(in the case of the ae ‘0) may not be able to
withstand.

\"’“
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Other Fire Ant Concerns

Protecting endangered water birds is not the
only reason people want to keep the red imported
fire ant away from Hawai‘i. They are also con-
cerned about what could happen to our quality of
life and the future of the tourism industry if S.
invicta establishes itself here. In some places it
has invaded, it is impossible to sit in the grass or
stand on a shoreline to fish without being stung.
Hunting, ranching, and outdoor recreational
activities can be affected by the presence of this
ant. And, once it is established, the red imported
fire ant has proven impossible to eradicate. In
many places, control programs have reduced ant
populations to bearable levels with repeated use
of chemical pesticides. However, this approach
works only for limited areas, and there are
concerns about the threats widespread use of
these toxicants would pose to water quality and
the overall health of ecosystems such as wet-
lands.

In the 13 states and Puerto Rico where RIFA
is found, it has been reported in virtually every
crop. Because of its opportunistic feeding habits,
including a predilection for seeds of all kinds, S.
invicta has the potential to cause great damage to
crops. It has also been known to cause damage to
irrigation systems and cut down on the efficiency
of agricultural operations as pickers and equip-
ment operators adjust their work to avoid disturb-
ing or running over nests.

Red imported fire ants also infest electrical
equipment, chewing on insulation and causing
short circuits or interfering with switching
mechanisms. They sometimes nest in buildings
and commonly nest in home gardens, landscaped
areas, and nursery stock.

Some people point out that RIFA can have
benefits, too. Researchers have found that RIFA
can be beneficial in sugar cane and cotton fields
where they prey upon pest species. And
Solenopsis invicta predation may help control
flea and tick populations. However, in a place

N

such as Hawai ‘i, where native plants and animals
evolved with no ant predators whatsoever and
where working and playing outdoors is so impor-
tant, it is difficult to conclude that the benefits of
the red imported fire ants would outweigh the
long list of negative consequences of its arrival
here.

RIFA can be a threat to agricultural
operations (Photo: Carol Gentz)

In 1998, the red imported fire ant was found in
California. Since then, infestations have been
discovered in several counties. Around the state,
people are scrambling to determine the best way
to minimize the impact of this species. Now that
RIFA has gained a foothold in California, some
people believe it is just a matter of time before
these ants make it to Hawai‘i. With the large
volume of goods shipped back and forth between
Hawai‘i and California, as well as the numbers of
people who use California as a departure point
for their air travels to the islands, the ants may
have plenty of opportunities to hitch a ride over.

The state Department of Agriculture does have
a quarantine and inspection policy for products
such as nursery stock shipped to Hawai ‘i from
infested areas. But S. invicta has successfully
worked its way across the continental United
States, despite the existence of a federal quaran-
tine policy begun in 1958. Many researchers,
agricultural operators, and resource managers

&

TN
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believe it will take much more than agricultural

quarantine to protect Maui and the other Hawai-

ian Islands from this invader.

Joining forces as the “Ant Working Group,”
they have begun putting together a prevention
plan as well as a contingency plan for detecting
and limiting the spread of red imported fire ants
if they should arrive on the islands. Here are a
few of their ideas for preventing RIFA from
arriving on Maui:

1) Chemically treat goods before they are
shipped from RIFA-infested areas.

2) Give Hawaii Department of Agriculture
inspectors the authority to inspect non-
agricultural items such as building materials.

3) Establish regular state reviews of first class
mail from the mainland, looking for suspi-
cious packages and then applying for federal
warrants to inspect these packages.

Can you think of other ideas for preventing this
dangerous invader from arriving on Maui—or for
quickly responding to stop its spread once it gets
here? Your idea could be one that ultimately
protects Maui—especially its wetland areas—
from the “invincible” Solenopsis invicta.

Sources

California Department of Food and Agriculture,
“Red Imported Fire Ant Information™ at

<pi.cdfa.ca.gov/rifa/newfact.htm>, June 26, 2000.

Drees, B., “Red Imported Fire Ant Predation on
Nestlings of Colonial Waterbirds,” Southwest
Entomology, No. 19, 1994, pp. 355-359.

Ducks Unlimited, Inc. “Hawaiian Islands Wet-
lands Conservation Plan.”

Lockly, T., “Effect of Imported Fire Ant Preda-
tion on a Population of the Least Tern — An
Endangered Species,” Southwest Entomology,
No. 20, 1995, pp. 517-519.

NLAN
A\)
Ridlehuber, K, “Fire Ant Predation on Wood
Duck Ducklings and Pipped Eggs,” Southwest.

Natur., No. 27, 1982, p. 222.

Tanji, Edwin, “Maui Wants Refuge Enlarged;
Kealia Pond Important to Wildlife, Near-Shore
Reefs,” The Honolulu Advertiser, January 20,
1997.

VanGelder, Ellen, “HNIS Report on Solenopsis
invicta” at <www.hear.org/hnis/
index.html#HNISreportsavailable>.

, Personal communication and unpub-
lished work plan for Proactive Protection of
Hawaii’s Wetlands and Other Ecosystems from
the Red Imported Fire Ant project, June 2000.

Vinson, S. “Impact of the Invasion of Solenopsis
invicta on Native Food Webs,”in D. Williams
(ed.), Exotic Ants: Biology, Impact, and Control
of Introduced Species, Westview Press, Boulder,
Colorado, 1994, pp. 241-258.

Weaver-Missick, T., “The Fire Ant Saga Contin-
ues,” Agricultural Research, September 1999.
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RIFA Prevention and Quick

Response Plan

Your team’s assignment is to work together to
develop a “Prevention and Quick Response Plan”
for the red imported fire ant on Maui. You will
present an outline and rationale for the plan to the
class when you are finished. You may even want
to pass some of your ideas along to the Maui Ant
Working Group, a collaboration involving scien-
tists and resource managers from around the
island.

Goals

Like your team, the Maui Ant Working Group

aims to:

1) Prevent the arrival of the red imported fire ant
on Maui,

2) Monitor for its presence to detect it before it
is well established, and

3) Respond rapidly and effectively to contain the
spread of the red imported fire ant if it is
found on Maui.

Research
Your plan needs to be backed up with factual
information and a clear explanation of what each
component is designed to accomplish. You will
need to do some research in order to develop
your plan. Your teacher has a collection of re-
sources available for classroom use, and there are
many other sources available through public and
university libraries as well as on the Internet. See
the “Research Resources” section of this student
page for a beginning list of research leads.
Keywords for Internet searches include:
* red imported fire ant
* Solenopsis invicta

If you use the following search terms, double-
check to make sure the information you retrieve
is about S. invicta and not another ant species:

e fire ant

* pestants

* pest ant control

Outlining a Plan

Divide up responsibility for developing your
plan among team members. Make sure everyone
is responsible for part of the plan. Your plan
should include the following elements:

1) A description of the problem, including
potential threats to ecosystems and humans
based on the problems encountered in other
states;

2) A plan to prevent the ant’s arrival;

3) A plan to monitor for its presence and detect
it before it is well established; and

4) A plan to respond rapidly and contain the ant
if it invades.

Support each element of the plan with:

1) A description of your reasoning for this part
of the plan and factual information that
supports your plan;

2) Ideas about whom should be involved in
implementing this part of the plan; and

3) Suggestions for containing costs (e.g., by
forming creative partnerships, raising money
locally, getting time and resources donated to
the project, or involving students and other
people who are not normally involved in
work like this).

Fire Ants and the Future of Maui Wetlands - Ho‘ikke o Haleakala 31
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Starting Points

Here are some of the questions being asked by

Maui Ant Working Group members as they
consider what their plan will be. Use these
questions as a starting point for your own
thinking.

What kind of information should Maui
residents and visitors have about RIFA? What
are the best ways to get that information to
them? How can we get residents and visitors
to pay attention to this threat?

What is the basic ecology of RIFA—includ-
ing its colony structure, how it reproduces,
what makes it such a successful invader,
suitable habitats, etc.? These characteristics
affect how and how easily they may become
established, how quickly they can spread,
where they are likely to invade, and what
kinds of controls are likely to work.

Where is RIFA most likely to be introduced
to Maui? In theory, it takes only one mated
queen to establish a new colony, although
there may be a much greater chance of
survival if a whole or partial nest is moved.
That is one reason nursery stock receives so
much scrutiny, since ants and even nests can
be moved in the soil they are shipped with. If
RIFA came to Maui in nursery stock, where
could it become established? What about
other vehicles such as containers in which
fruits or vegetables, soil, and other agricul-
tural products are shipped? Airports? Cars
being shipped from infested areas? Shipments
of lumber and furniture? Where else might
RIFA stow away?

How does the current Hawai ‘i and Federal
RIFA quarantine system work? Has anything
different been tried in other states or coun-
tries?

What are the likely impacts/effects of the
RIFA, should it ever become established on
Maui or the Hawaiian Islands? Are there
certain parts of the island or certain ecosys-
tems that seem particularly threatened and of
high priority for protection?

What control mechanisms are currently being
used and recommended in infested areas?
What experiments are being tried with new
methods such as “biocontrol” (using other
insects or diseases to control populations of
pest species such as the RIFA)?

What kinds of permits would be needed to
use some of the pesticides being used in other
states, here on Maui in the places that are
most likely to need protection? Should we be
stockpiling pesticides so we can quickly
respond if RIFA is found here?

Fire Ants and the Future of Maui Wetlands - Ho‘ikke o Haleakala

32



Research Resources

Activity #2

Coastal Unit 4

General

Information

RIFA ecology

Control

methods

\"’“
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Quarantine

Impacts of
RIFA

Texas A&M University, Department of Entomology, “Imported Fire
Ant” at <fireant.tamu.edu>.

VanGelder, Ellen, “Hawai‘i Non-Indigenous Invasive Species (HNIS)
Report on Solenopsis invicta” at <www.hear.org/hnis/
index.htmI#HNISreportsavailable>.

California Department of Food and Agriculture, “Red Imported Fire
Ant Information” at <pi.cdfa.ca.gov/rifa/newfact.htm>.

University of Arkansas, Arkansas Cooperative Extension Service, “Red
Imported Fire Ant” at <www.arnatural.org/fireants/default.asp>.

Lockley, T. C., University of Minnesota Integrated Pest Management
Program, “Imported Fire Ants” at <ipmworld.umn.edu/chapters/
lockley.htm>.

County of Los Angeles, Agricultural Commissioner/Weights &
Measures, “Red Imported Fire Ant” at <acwm.co.la.ca.us/scripts/
RIFA htm>.

National Park Service, “National Park Service Integrated Pest Manage-
ment Manual—Fire Ants” at <www.colostate.edu/Depts/IPM/
natparks/fireants.html>.

Includes a brief section on monitoring

Vinson, S., “Impact of the Invasion of Solenopsis Invicta on Native Food
Webs,”in D. Williams, (ed.), Exotic Ants: Biology, Impact, and Control of
Introduced Species, Westview Press, Boulder, Colorado, 1994, pp. 241-
258.

Drees, B., “Red Imported Fire Ant Predation on Nestlings of Colonial
Waterbirds,” Southwest Entomology, No. 19, 1994, pp. 355-359.

Lockly, T., “Effect of Imported Fire Ant Predation on a Population of
the Least Tern — An Endangered Species,” Southwest Entomology,
No. 20, 1995, pp. 517-519.

Ridlehuber, K., “Fire Ant Predation on Wood Duck Ducklings and
Pipped Eggs,” Southwest. Natur., No. 27,1982, p. 222.

Weaver-Missick, T., “The Fire Ant Saga Continues,” Agricultural
Research, September 1999.

Moulis, R., “Predation by the Imported Fire Ant (Solenopsis invicta) on
Loggerhead Sea Turtle (Caretta caretta) Nests on Wassaw National
Wildlife Refuge, Georgia,” Chelonian Conservation Biology, No. 2, 1996,
pp- 433-436.

Tschinkel, W., “The Fire Ant (Solenopsis invicta): Still Unvanquished,”
in B. McKnight, (ed.), Biological Pollution: The Control and Impact of
Invasive Exotic Species, Indiana Academy of Science, Indianapolis, 1993,
pp- 121-136.
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Activity #3

Race to the Wetlands Game

® @ @ Class Period One Race to the Wetlands Game
Materials & Setup

For each group of six to eight students

*  Onedie

e “Race to the Wetlands Game Board” (included with this curriculum)
* “Race to the Wetlands Instruction Card” (master, p. 36)

* “Race to the Wetlands Game Cards” (master, pp. 37-61)

* Six to eight player pieces (master, p. 62)

* Six to eight pennies

Instructions

1) Divide students into groups of six to eight. Conduct the game. Use the game materials provided
with the curriculum and the instruction card. This game is based on the ant collection activity and
student reading assignments. Students will be “tested” on what they have read as well as learn new
facts.

Journal Ideas

* Compare the game version of the race between ants and humans to the real-life efforts that people
are making to prevent the arrival and establishment of red imported fire ants on Maui.

Assessment Tools
* Participation in the game

Fire Ants and the Future of Maui Wetlands - Ho‘ikke o Haleakala 35



Activity #3 ‘ s \\
Coastal Unit 4

Game Card Master
\ N

Race to the Wetlands NN\
Instruction Card

Object of the Game

In this game, you are either a red imported fire ant or a human. The object is for all members of either
species to get to Kealia Pond first. If all the people get to Kealia Pond first, they win and can stop the
ants from threatening the native wildlife there. If all the ants get there first, they win and establish a
population too large and too widespread for people to eradicate.

Rules

* Out of six to eight players, half are ants and half are people. Roll the die to determine who goes first,
and proceed in a clockwise direction.

* Move your player pieces by the roll of the die, answering questions, and/or following instructions
given on the game cards.

* Each player rolls the die only once per turn and draws only one card per turn.

*» Keep each type of card in a separate pile. Once you have used a game card, put it on the bottom of
the pile it was drawn from.

* When you land on a space, follow the symbol. Here’s what happens:

¢/ = Hazards and Opportunities @®- Cooperation Opportunity

Another player draws a card and reads you the Work together with your teammates (fellow ants
instructions on it. Follow them. or humans) to answer two questions from your
choice of the four question categories
, (VX ®X).
WV =Red Imported Fire Ants Movement
Answer both questions correctly = Each player
* = Prevention and Control on the team moves forward 3 spaces from where
they are.
’ = General Knowledge Get 1 answer wrong = Each player on the team

moves backward 3 spaces from where they are.

X = Little Fire Ants

Another player draws a card and reads the ques-
tion on it. You answer the question.

Movement

Correct answer = Move forward 3 spaces.
Incorrect answer = Move back 1 space.

To Win

Each player who reaches Kealia Pond (the endpoint of the game board) can help their team members
(ants or people) answer questions until either all the ants are at the pond or all the people are at the
pond. The first team with all members at Kealia Pond wins, and the game ends.
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} Coastal Unit 5

News

Overview

Almost every day, the local news media carry at
least one story about issues affecting the coastal
areas of Maui and the other Hawaiian Islands.
News coverage is an important source of infor-
mation for many people. This unit engages
students in examining coastal issues and how
they are covered in local papers.

7 Coastal Issues in the

Length of Entire Unit

Three class periods over a one- to three-week
span, plus optional in-class research, coordina-
tion, and presentation time

Unit Focus Questions

1y

2)

3)

What current coastal issues are being covered
in local newspapers?

How do newspaper reporters cover issues
when there are multiple points of view?

How can students develop a deeper under-
standing of coastal issues through their own
investigations?

Rain Forest Relationships - Ho‘ike o Haleakala T
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Unit at a Glance

Activity #1

Coastal Issues in the News

Students collect, analyze, and discuss newspaper
articles covering coastal issues on Maui.

Length

One class period, preceded by homework

This unit requires collecting newspaper articles
over a two- to three-week period prior to begin-
ning the activity.

Prerequisite Activity
None

Objectives

* Identify stories about coastal issues on Maui
from local or state newspapers.

* Analyze the content and presentation of a
newspaper article.

* Develop questions about an issue based on
media coverage.

DOE Grades 9-12 Science Standards and

Benchmarks

LIVING THE VALUES, ATTITUDES, AND

COMMITMENTS CHARACTERISTIC OF AN

INQUIRING MIND: Students apply the values,

attitudes, and commitments characteristic of an

inquiring mind.

* OBJECTIVITY: Evaluate various perspec-
tives and their implications before drawing
conclusions.

Activity #2

Coastal Journalism Projects
Students research, conduct interviews, and write
their own newspaper-style articles on a Maui
coastal issue of their choosing.

Length

Two class periods, divided by a one- to three-
week investigation period. Optional in-class
research, team coordination, and presentation
time.

Prerequisite Activity
Activity #1 “Coastal Issues in the News”

Objectives

e Verify and clarify details, and develop a more
complete understanding of a selected issue
based on student investigation.

* Develop journalistic coverage of a Maui
coastal issue.

DOE Grades 9-12 Science Standards and

Benchmarks

LIVING THE VALUES, ATTITUDES, AND

COMMITMENTS CHARACTERISTIC OF AN

INQUIRING MIND: Students apply the values,

attitudes, and commitments characteristic of an

inquiring mind.

*  QUESTIONING: Ask questions to clarify or
validate purpose, perspective, assumptions,
interpretations, and implications of a prob-
lem, situation, or solution.

* SELF-DIRECTED: Use research techniques
and a variety of sources to complete a report
on a project of one’s choice.

RELATING THE NATURE OF TECHNOLOGY

TO SCIENCE: Students use the problem-solving

process to address current issues involving

human adaptation in the environment.

* Identify and explain current issues or prob-
lems based on evidence found in available
information.

2 Coastal Issues in the News - Ho‘ikke o Haleakala
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Enrichment Ideas

Follow television and radio coverage on
coastal issues. Take notes on these stories
while watching or listening to them, includ-
ing noting the name of the reporter; the date,
time, and station of the broadcast; and infor-
mation about the issue including the names of
people and organizations that are mentioned.
Add these notes to the “Coastal Issues in the
News” portfolios.

Invite a local reporter who covers coastal
issues to come into class and talk about how
he/she works. Prepare questions for the guest
speaker based on the investigations in this
unit.

Write a letter to the editor about a coastal
issue.

Submit the best articles from Activity #2
“Coastal Journalism Projects” to the newspa-
per.

Create radio or television news spots based
Activity #2 investigations.

Create a contest in which students or teams
devise solutions to the issues they are re-
searching in Activity #2, and write a newspa-
per article about the proposed solution. Give
the whole class the opportunity to vote for the
best solution, and give a “Pulitzer Prize” for
the best article.

Student teams make class presentations based
on their Activity #2 research and articles.

\Q

\\ N

Resources for Further Reading
and Research

Ramsey, J. M., Harold R. Hungerford, and Trudi

Volk, “A Technique for Analyzing Environmental
Issues,” The Journal of Environmental Education,

Vol. 21 No. 1, 1989.

Haleakald Times at <www.mauisfreepress.com>.

Includes archives for several months

“The Hawai‘i Newspaper Index” at
<www.hcc.hawaii.edu/education/hcc/library/
hiindex.html>.

Provides an index to the Honolulu Advertiser and

the Honolulu Star-Bulletin

Access to the Hawaii Newspaper Index is pro-
vided through the Hawaii State Public Library
System (HSPLS) via Telnet.

Honolulu Advertiser at
<www.honoluluadvertiser.com>.

Includes on-line versions of back issues for
preceding three months

Honolulu Star-Bulletin at
<www.starbulletin.com>.

Includes on-line searchable database, and on-line

back issues through 1996

Maui News at <www.maui.net/~mauinews/
news.html>.

Includes archives for several months of back
issues

Maui Weekly at <www.MauiWeekly.com>.
Includes the current issue on-line

Coastal Issues in the News - Ho‘tkke o Haleakala
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Activity #1 ‘

Coastal Unit 5

Activity #1 N

Coastal Issues in the News

® ® @ In Advance Collecting Coastal News Stories
Materials & Setup

For each student
* Student Page “Newspaper Websites” (p. 7)
* Student Page “Reading the Newspaper With a Critical Eye” (pp. 8-10)

Two to Three Weeks in Advance
* Assign students to review local and state newspapers and clip stories about coastal issues on Maui.
If students are not finding adequate coverage of coastal issues in current newspapers, have them

access earlier time periods through the newspaper websites listed in the Student Page “Newspaper
Websites,” (p. 7).

* Do a quick brainstorm session with the class to identify the types of issues and areas that might be
covered under the category ‘“coastal issues.” These could include, among other possibilities, beach
loss or protection, coastal development, sea turtle nesting, dune damage or restoration, threats or
efforts to protect native plants and animals, traditional food gathering practices and rights, pro-
tected areas such as ‘Ahihi-Kina‘u Natural Area Reserve, marine debris, and pollution or sedimen-
tation of coastal areas.

One to Two Days in Advance

* Assign as homework the Student Page “Reading the Newspaper With a Critical Eye.”

* Have students start a “Coastal Issues in the News” portfolio with the completed student page and
all of their newspaper stories. They should bring their portfolios to class.

® @ o Class Period One News Coverage of Coastal Issues

Instructions

1) Lead a class discussion about the issues students found covered in the newspaper. For each major
issue:
* Develop a common understanding of the basic story,
* Identify student questions about these issues and allow students to answer each others’ ques-
tions where possible, and
* Invite students to comment on the quality of the reporting, focusing on characteristics such as
fairness and balance, continuity of coverage, completeness of information, and writing quality.

2) With student input, identify the best newspaper article (or top three) from all those collected. What
makes this article stand out from the others?

Coastal Issues in the News - Ho‘tkke o Haleakala 5
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Assessment Tools

Activity #1
Coastal Unit 5

)/

Which newspaper article did you think was the best? Why?

Do you think the “Five Ws” (who, what, where, when, and why) are important for journalists to
include in their articles? Why or why not?

What issues or events that took place over the course of the last two or three weeks should have
gotten newspaper coverage—or more prominent coverage—but did not? Why are these issues and
events important?

Did any of the articles incorporate or make reference to traditional Hawaiian culture or values? If
so, how were those connections made?

Do you think it is appropriate for journalists to allow their own feelings about an issue to come
through in their writing? Why or why not?

Student Page “Reading the Newspaper With a Critical Eye”
Student “Coastal Issues in the News” portfolios
Journal entries

Coastal Issues in the News - Ho‘ikke o Haleakala
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Coastal Unit 5
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Newspaper Websites =

Gain access to back issues of local and state newspapers through the Internet, using this list of
websites.

Haleakala Times

<www.mauisfreepress.com>
Includes archives for several months

“The Hawai‘i Newspaper Index”

<www.hcc.hawaii.edu/education/hcc/library/hiindex.html>

An index to the Honolulu Advertiser and the Honolulu Star-Bulletin

Access to the Hawaii Newspaper Index is provided through the Hawaii State Public Library System
(HSPLS) via Telnet.

Honolulu Advertiser

<www.honoluluadvertiser.com>
Includes on-line versions of back issues for preceding three months

Honolulu Star-Bulletin

<www.starbulletin.com>
Includes on-line searchable database, and on-line back issues through 1996

Maui News
<www.maui.net/~mauinews/news.html>
Includes archives for several months of back issues

Maui Weekly

<www.MauiWeekly.com>
Includes the current issue on-line

N
N\
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Reading the Newspaper =~
With a Critical Eye

Select one of the newspaper articles that you collected about Maui coastal issues. It is best to collect a
longer article, or even a series of articles on the same issue, for this assignment. Read the article
carefully and answer the following questions:

1) List the title of the article, the author, and the publication name, page number, and date. (If you
have selected a series of articles, list this information for each one.)

2) In one paragraph, summarize the issue as it is described in this article.

3) List three questions you have about this issue after reading the article.

211MMAMMMMAAIN TR TN

oo
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Coastal Unit 5

NLAN
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4) Many journalists believe that newspaper stories should answer five basic questions,
sometimes called the “Five Ws” (who, what, where, when, and why). Does this article answer the
Five Ws? Which, if any, are missed?

5) Do you think the reporter provided a balanced account of the story or issue in this article? Why or
why not?

6) Many news reports present two sides of a story by presenting arguments or quotations from people
who hold opposing points of view. Does the story you’ve selected use this approach or a similar
approach to present different perspectives? If so, what different perspectives are presented?

Coastal Issues in the News - Ho‘tkke o Haleakala 9
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7) Based on what you know about this issue, do you think people have opinions about
the issue that are not represented in this article? If so, briefly describe them. If you
can think of people or organizations that would hold that opinion, list their names

along with the perspective.

8) Have you heard about this issue before or from other sources? If so, what have you
heard? Where did you get this information?

9) Could you tell how the reporter feels about this issue from reading the article? If so,
what do you think the reporter’s feelings about the issue are?

AN A A O
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Activity #2 ~

Coastal Journalism Pro jects

® @ @ In Advance Research Preparations
At Least One Class Period in Advance

* Atthe end of Activity #1 “Coastal Issues in the News,” have the class identify a few issues from
their research they want to investigate further. Divide the class into teams of four to six students,
with each team selecting a different issue to research.

* As part of their investigations, team members are responsible for tracking newspapers, television,
and radio for news related to the issue from this class period throughout the remainder of the
time devoted to this activity. Have team members divide responsibility for collecting newspaper
articles or taking notes on radio or television spots from different newspapers, television stations,
and radio stations. Students will share their notes and articles with others on their team, eventu-
ally including these in the “Coastal Issues in the News” portfolios begun in Activity #1.

* Photocopy all of the relevant newspaper articles collected by team members for Activity #1 for
each member of the appropriate Activity #2 team. Assign the task of making and distributing
photocopies to team members, or make copies yourself.

® @ o Class Period One Team Planning
Materials & Setup

For each student
e Student Page “Investigating Coastal Issues” (pp. 14-21)

Instructions

1) Allow student teams to meet for the entire class period to devise a plan for investigating their
issue further. Teams should use the Student Page “Investigating Coastal Issues” to guide their
work.

2) Help students come up with schedules for their investigations. They will need to know when
their investigations need to be completed, when their articles and portfolios are due, and when
any interim products are due. (You may want to collect an interim progress report from each
team, outlining what team members have already done and plan to do.)

3) Remind students that all of the information they collect and generate should be shared with
everyone on their team and go into their portfolios. This includes interview notes and copies of
correspondence. (If photocopies need to be made, again assign that task to particular students or
make copies yourself.)

Coastal Issues in the News - Ho‘ikke o Haleakala 11
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Options
* Instead of having individual students keep their own portfolios and write their own articles, have
each team keep a portfolio of its issue investigation.

* Have team members collaborate on writing a series of newspaper articles, with different members
writing each article. In addition, some team members could serve as illustrators, photographers, or
cartographers.

® ® @ Interim Meetings Investigation Phase

Student teams will need to meet periodically to share information and update their research plans. You
can allocate class time for these meetings or have students meet outside of class. Depending upon the

length of time you have allotted for team investigations, one to three of these interim meetings should
be sufficient.

® @ @ Class Period Two Integrating Team Knowledge
(after the one- to three-week investigation period is completed)

Materials & Setup
e Student Page “What Journalists Learn” (pp. 22-25)

Instructions
1) Student teams meet to integrate all of the information they collected about their issue. Each stu-
dent will be responsible for writing a newspaper article on the issue, and this team meeting is a
good opportunity for them to make sure they have the information they need from each other.
If a team is done meeting before the class is finished, individual team members can use the
remaining time to begin work on their articles.

2) Ask students what they think makes a good newspaper article. Make a list on the board or over-
head, and help the class narrow down this list into a brief set of criteria. (Suggested topics for the
criteria include accuracy; presenting various perspectives; answering the Five Ws—who, what,
where, when, and why; objectivity; and clear writing.)

3) As homework, assign students to write a 1000-1500-word article on the issue they have been
investigating. Each student may use information gathered by any of the team members in writing
the article. The article is to be included and handed in with the portfolio.

4) Also assign the Student Page “What Journalists Learn” as homework. (You may want to add some
in-class follow-up discussion time using the questions in this student page once students have
completed their articles.)

12 Coastal Issues in the News - Ho‘ikke o Haleakala
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Journal Ideas

Coastal Unit 5

What are some options for resolving this issue? Do you think any of them could work?

Do you think the journalists who wrote the original articles you collected about this issue truly
understood the issue when they wrote about it? Explain your answer.

What are some of the challenges of reporting on coastal issues?

Assessment Tools

Student Page “Investigating Coastal Issues” (team plan portion, pp. 19-21)

Participation in group work

Student Page “What Journalists Learn”

“Coastal Issues in the News” portfolio, including a student-written article (Use student-generated
criteria for a good newspaper article as one means of assessing articles.)

Journal entries

Coastal Issues in the News - Ho‘ikke o Haleakala 13
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Investigating Coastal Issues ™~

Newspapers are one source of information about issues affecting the coastal areas of Maui. But news-
papers cannot present the whole story on every issue, so critical readers often use the newspaper story
as a starting point for their own investigations. Your team will work together to develop a more in-
depth understanding of one issue you select.

* Make a plan for your team’s investigation.

1) Continue to watch the newspapers, radio, and television for more information about this issue.
Look on-line or in the library for back issues of local and state newspapers for more informa-
tion.

2) Come up with a list of questions about the issue using the newspaper article(s) you originally
collected as a starting point.

3) Develop a list of people and organizations you will contact for more information about the
issue. Use the newspaper article(s) and the list of local resources as a starting point. Make sure
you are including a range of viewpoints as you develop this list.

4) Divide responsibility for contacting the people and organizations among team members. Make
sure team members know their responsibilities and which questions they are trying to answer.

5) Make a schedule with deadlines for this first phase of research. (This phase will uncover more
leads that your team will want to follow up.) Your teacher will help you develop your schedule.

*  Write up your team’s plan, including all of the points listed above and any other elements you
decide are important. Use the chart in the student page to write it out.

* Select one team member to be the project manager. The project manager’s job is to make sure the
project is on schedule and to remind other team members of upcoming deadlines and responsibili-
ties.

* Your team will need to have additional meetings as your investigation goes along. You will need to
update each other about what you are learning, identify new questions, questions that haven’t been
fully answered, and new ideas and viewpoints that you uncover. Divide up responsibility for new
research leads.

* The project manager should keep current research plans and records of which tasks have been
accomplished.

Coastal Issues in the News - Ho‘tkke o Haleakala 14
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As You Contact People
Use the following basic rules:
1) Introduce yourself and your project.
2) If you are calling, ask if it is a good time to talk, or if you can set up an appointment at another
time.
3) Have a list of three to five questions you want to ask prepared ahead of time.
4) Clarify and probe. Make sure you understand what you’re being told. Ask probing questions if it
seems to conflict with other information you’ve gotten.
5) After your conversation, or after receiving a response to a letter or e-mail message, thank the
person for taking the time to give you information.
6) Keep complete notes about your communication with people, including copies of letters and e-
mail messages, notes from telephone conversations, and notes about when you left telephone
messages.

Resources for Investigating Local Coastal Issues

This is a listing of organizations and information sources that are likely sources of information on
Maui coastal issues. Use it as a starting point in your research.

People

* The reporter who wrote the article

* Anyone who is quoted in that article and organizations referred to in the article

* Your friends and family members—if they do not know much about the issue, maybe they know
someone who does.

Hawai‘i State Government Offices

Department of Health
“Environmental Health” home page at <www.hawaii.gov/doh/eh/>

Department of Land and Natural Resources
<www.hawaii.gov/dInr/>

(See telephone book and website for divisions not listed below and division website addresses)

Division of Forestry and Wildlife
Wailuku
984-8100

Na Ala Hele Maui Office

Kahului

871-2831

Establishes and maintains trails that help support recreational activities such as fishing, hiking,
camping, hunting, picnicking, and nature photography

Coastal Issues in the News - Ho‘tkke o Haleakala 15
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Division of Aquatic Resources
243-5294
Manages the State’s marine and freshwater resources

Division of Boating and Ocean Recreation, Maui District Office
Wailuku

243-5824

Manages and administers ocean recreation and coastal areas programs

Division of Conservation and Resources Enforcement

Wailuku

984-8110

Enforces state laws and rules involving state lands, parks, historic sites, forest reserves, aquatic life
and wildlife areas, coastal zones, conservation districts, and state shores

Hawai‘i State Legislature
<www.capitol.hawaii.gov/>

“Public Access Room” at <www.state.hi.us/lrb/par/>
Provides means for public knowledge and participation in the legislative process

Hawai‘i Tourism Authority
<www.state.hi.us/tourism/>

Kaho‘olawe Island Reserve
<www.hawaii.gov/kirc/main/home.htm#Overview>

Department of Business, Economic Development, and Tourism
“The State of Hawaii Data Book 1997,” <www.state.hi.us/dbedt/db97/index.html>
Contains statistical information about Hawai‘i and its people

Maui County Government Offices

County Council

<www.co.maui.hi.us/council/index.html>

Includes contact information for county council members and information about land use, planning,
and parks & recreation committees

Department of Parks and Recreation
<www.co.maui.hi.us/departments/parks/index.html>
270-7230

=
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Department of Planning

<www.co.maui.hi.us/departments/planning/index.html>

270-7735

Includes coastal zone management program, including special management areas and development
restrictions to avoid permanent losses of valuable resources and to ensure that adequate access to
beaches, recreation areas and natural reserves is provided

Federal Government Offices

Kealia Pond National Wildlife Refuge
<pacificislands.fws.gov/wnwr/mkealianwr.html>
P.O. Box 1042

Kihei, Hawai‘i 96753

875-1582

Hawaiian Islands Humpback Whale Sanctuary
<www.hihwnms.nos.noaa.gov/>

726 South Kihei Road

Kihei, Hawai‘i 96753

879-2818

Organizations

Hawai‘i Sea Grant Extension Service

<www.soest.hawaii.edu/SEAGRANT/extension.htmI>

Links university resources to community needs on issues including coastal ecosystem health and
public safety

Maui Invasive Species Committee

<www.hear.org/misc/>

579-2115

e-mail: maui.invasivespecies @ gte.net

A voluntary partnership of private, government, and nonprofit organizations organized to prevent new
pest species from becoming established in Maui County and to stop established pests from spreading
wherever possible

The Nature Conservancy

<www.tnc.org-hawaii>

Information about each of this nonprofit organization’s preserves in Hawai ‘i, including the Mo‘omomi
Preserve on Moloka‘i, which includes an intact beach and sand dune system

Coastal Issues in the News - Ho‘tkke o Haleakala 17
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EE-Link Endangered Species page
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<eelink.net/EndSpp/>

A comprehensive starting point for internet information on endangered species

Final Recommendations from the Fourth International Marine Debris Conference
on Derelict Fishing Gear and the Marine Environment, August 6 - 11, 2000, Honolulu
<www.hihwnms.nos.noaa.gov/special_offerings/sp_off_imdc/recommendations.html#top>

Hawai‘i Ecosystems at Risk project

<www.hear.org>

Attn: Research

P.O. Box 369

Makawao, HI 96768

891-1754

e-mail: pt@hear.org

Provides technology, methods, and information to decision makers, resource managers, and the gen-
eral public, to aid in the fight against harmful alien species in Hawai ‘i

Maui Chamber of Commerce Community Reference Guide

<www.mauichamber.com/quick.htm>

Names and telephone numbers of many community organizations and services, including environmen-
tal groups and professional associations

Natural Heritage Program

<www.natureserve.org>

Click on the map of Hawaii on the map of the US on the homepage to get information on rare species
in the islands.

Detailed, comprehensive information on the rarest biological resources nationwide, including Hawai ‘i
Its HINHP database is the state’s largest computerized inventory of endangered, threatened, and rare
plants, animals, and ecosystems, extracted from all available sources.

Sierra Club, Maui Group

<www.mauimapp.com/community/sierra.htm>

Works through political and regulatory action and community education on a range of issues related to
protecting native habitat and species
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Issue Investigation Plan
Your team’s questions about the issue:

Team members:

Issue:
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Team member who will

make the contact
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What Journdlists Learn =

Answer the following questions based upon your experience investigating and reporting on a Maui
coastal issue.

1) Describe the major positions people are taking on the issue you investigated. In your description of
each position, include the beliefs and values that seem to be behind it and whether you think these
ideas are based on fact or opinion.

No
No
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2) Look at the following list of value systems. Which of these systems do you think are the most
influential in each position, and how? (There may be more than one.) Explain your answer.

Aesthetic focus on appreciation of intrinsic and subjective qualities, such as the
beauty of an area

Cultural related to maintaining the practices and attitudes of a culture
Ecological concerned with living things and the function of ecological systems
Economic related to the exchange of goods and services

Educational concerned with benefits derived from learning

Egocentric focus on self-satisfaction and personal fulfillment

Legal concerned with the law and its enforcement or application
Recreational related to the use of leisure time

From ‘O‘hia Project, Grades 7-8, Bernice Pauahi Bishop Museum and Moanalua Gardens Foundation, Honolulu,
1992, p. 284. Adapted from Ramsey, J.M., H.R. Hungerford, and T. Volk, “A Technique for Analyzing Environmen-
tal Issues,” The Journal of Environmental Education, Vol. 21 No. 1, 1989.
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Activity #2
3) Where do you stand on this issue? What beliefs and values influence your position? Do you think

Coastal Unit 5
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your ideas are based on fact or opinion?

4) Did what you learned during your investigation change your perspective? If so, how?
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5) What did you learn about journalism in this unit?





