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Managing the Maasai Mara Natienal Reserve for Ecological
Resources and Tourism

Rique Campa, Michigan State University,
Department of Fisheries and Wildlife

Issues:
~-viable wildlife populations

-animal behavior

-wildlife habitat suitability and land use

-maintaining tourism and ether sources of revenue |

-cultural needs

-aesthetics

Goal: What are the best management practices (social and ecelogical)
to conserve natural resources within the Maasai Mara National Reserve

(i.e., emphasis on large vertebrate populations and habitat) while
meeting social, economic, and cultnral demands of people?



Regulations for Masai Mara National Reserve: (from Narok County Council publication)
-All gates open at 6:30am and close at 7:00pm

-Do not take domestic animals or pets into the Reserve. The area is for wild animals only.

-Do not disturb the animals. Radios, cassente recorders, and gramophones are forbidden in the
Reserve.

-Do not exceed 30mph. Wild animals have the right of way.

-Discourage your driver from going too close to animals. Do not expose yourself by standing or
sitting on the roof of vehicles or by hanging out of windows.

-Stay in your vehicles

-Keep to the tracks (roads). Do not cut, break or destroy vegetation

-Do not collect or remove bones, skins, hormns, teeth, hair, feathers, eggs, or shells.

-Do not light fires. Do not throw out any bumning object from vehicles.

-[3o not leave litter in the Reserve.

-Keep a distance of 20 m from any animal. Do net follow Jeopards, cheetahs, or lions when they
start 1o move away. Only 5 vehicles are allowed to view leopards, lions, or cheetahs at a
distance ot 20 m at any one time and if there are >5 vehicles, each vehicle should not stay
for more than 10 minutes around cats.

-Do not photograph the Maasai people unless given permission

“Obey orders issued by the Game Warden and his/her staff



TOURIST SAFARI COMPANY EMPLOYEES
Tourism has brought social and economic benefits to Kenya by developing employment
opportunities and generating foreign exchange (Mwaisaka 1992).

According to Henry et al. (1992), visitors to Maasa) Mara felt that seeing and photographing
wildlife and seeing things that future generations may not be able to see were the most important
aspects contributing to their enjoyment. In addition, tour drivers felt that visitor satisfaction was
also associated with good wildlife viewing with professional guides that were courteous and
disciplined. Most tourists, surveyed by Henry ¢t al, (1992}, liked to spend most of their time
looking for or viewing predators (lions, leopards, and cheetahs) and elephants.

Because of the types of experiences visiters like 1o have while visiting the Maasai Mara National
Reserve, tour companies attempt to provide services to meel their needs-(close viewing
opportunities of predators). To provide optimal viewing opportunifics, drivers occasionally drive
off-read at Maasai Mara due to the open-grassland habitat. Some of the driver's concerns,
however, are road conditions during rainy or the wet season and providing services for tourists in
order ta get bewter tips. ‘

Some of the concems tourists and wildlife researchers have about tourist safari companies are
(Henry et al. 1992):

* approaching distance

* too many vehicles near animals

* encirclement of vehicles around animals

* off-road driving

Below are some references that may be of interest to you.

Henry, W., J, Waithaka, and C.G. Gakahu. 1992. Visitor attitudes, perceptions, norms, and use
patterns influencing visitor carrying capacity. Pages 39-61 i C.G. Gakahu, ed. Tourist
attitudes and use impacts in Maasai Mara National Reserve, Wildlife Conservation
Internationad. Nairobi, Kenya.

Mwaisaka, P.E. 1992, Foreword. in C.G. Gakahu, ed. Tourist attitudes and use impacts in
Maasai Mara National Reserve. Wildlife Conservation Intemational, Nairobi, Kenya.



KENYA WILDLIFE SERVICE WARDENS AND RANGERS
Kenys Wildlife Service (KWS) officials have the respousibility of maintaining the diverse
napulations of species that occur in their national parks and reserves. The species which receive

the most attention from tourists are the cheetah, lon, leopard, spotied hyena, and black backed
jackal. ’

Some of KWS's concemns regarding these species and their interactions with feurists include:

1y Effects of ounist encirelement on animals

Vehicles usually concentrate around sighted animals, often times encircling animals. This
response typically occurs due to a stationary vehicle attracts other vehicles, tour drivers pass
along information about where animals are sighted and the terrain throughout the parks and
reserves facilitate accessibility, KWS officials and researchers have observed that an increase in
encirclement leads 10 increased levels of walking for cheetahs and lions.

2) Effects of viewing distances on animals

Tour drivers typically drive up as close as possible to animals to give tourists the best viewing
opportunities. Research by Muthee (1992) documented that cheetahs, leopards and lions walked
away from vehicles when closely approached {typically between 1»‘f~m) At greater distances,
animals (except for cheetahs) did not seen to be effected. :

3) Spatial distribution of tourist's vehicles
Tourist vehicles typically are spatially concentrated. This concentration is attributed to tourists
are only typically interested in a few species. Henry etal. (1992) summarized that if the seenery

and wildlife viewing opportunitics meet tourists expectations, they are uriconcerned about the
ecology- of species land use wsucs :

4) Feedmg, patterns of predators :

Vehicles disturbing normal feeding patternsfbehavior is a major concern mth the KWS
(especially for cheetahs which hunt during the day). Muthee's (1992) showed that the Gme
cheetahs spent feeding varied between areas with visitors and those without. In areas without

visitors, feedmg occurred mainly in the morning and late af‘te.zmoam For t:hae:tahs in visited
areas, feeding oceurred during mid day.

Below are some refercnces that may be of interest to you.

Henry, W., J. Waithaka, and C.G. Gakahu. 1992, Visitor attitudes, perceptions, rorms and use

patterns influencing visitor carrying capacity. Pages 39-61 in C.G. Gakahu, ed. Tourist
attitudes and use impacts in Maasal MaraNational Rﬁ&ﬁwe. Wﬂdbfc Conservation
International, Kenya. 87pp.

Muthee, L.W. 1992, Ecological impacts of tourist useon habitats ;hd preé,%ure-paim animal
species. Pages 18-38 jn C.G. Gakahu, ed. Tourist attitudes and use impacts in Maasai
Mara National Reserve. Wildlife Conservation imematmnal Kenya 87pp



THE MAASAI CULTURE/PEOPLE

The Maasai people live in Kenya and Tanzania in the Great Rift Valley. The
Maasai population is approximately 300,000-400,000, but it is difficult to get an
accurate estimate. They live a seminomadic lives and have strong bonds with their
animals.

The diet of Maasai people consists primarily of milk, butter, honey and some
meat (on ceremonial occasions) from their herds and also maize meal. Milk and meat
are never consumed in the same meal since they believe tapeworms will result or
cause the cow's udder to swell because mixing them betrays the animal. In the dry
season, biood is consumed when milk is in short supply. The animal is not killed, it's
jugutar vein is opened slightly so blood can flow, then the siit is patched with dung

Cattle represent wealth and power for the Maasai. The Maasai protect their
cattle and other livestock | goats) from predatms by placlng them in strong thotn
enclosures (enkang-iti) at L night. -

Some of the concems Maasai people have lnc&uda the increase in the number
of livestock owned by Maasai within the Masai Mara Reserve Region, Maasai-wildlife
interactions (they accept wi dhfe as part of their culture but there is competition for
grazing and water), livestock-wild life interactions {potential for transmitti ing diseases and
competition for forage with wild animals), and reserve-people interactions. The loss of
traditional grazing lands is p aeing increasing pressures on the Reserve as the Maasai
people seek alternative pastures. In the past, the Maasai cattle did not compete with
wildebeest for forage since they removed their livestock from ranges when wildebeest
were present (during the dry season for fear of disease transmission). Today, the
Maasai are enclosed in by agricultural iands, have nowhere else to go and the
wildebeest have increased in nymbers.

The development of the Reserve was built/developed because of its isolation.
Some of the problems associaled with poaching and locals encroaching on the Reserve
have caused natural resource managers to spend their time dealing with these
problems and ignoring local people.

The local Maasai people receive 20% of the revenues paid by tourists entering
the Reserve (entry fee is $23.00/nonresident, nonstadent/day). In addition, local
Maasai women sell souvenirs at all Reserve gates. Revenues generated from these
sales are an important source of income for the Maasai. Some tourists complain,
however, that Maasai women at gales are too aggressive in their sales tactics, Kenya
Wwildlife Service employees have encouraged these women to establish "shops” at
entrances instead of harassing tourists in vans.

The future for the Maasal culture may be grim. The Maasai adapt to the realities
of the modern world and become part of it for their society to survive. They need
“weapons” necessary to confront the modern world; education, fand and resources to
help them fit into a money economy. Without these tools, their land will be further
divided and eventually there will be no place for their cattle and the Maasai way of life
will be a part of history. Innovative management practices need to be employad so the
Maasai may benefit directly from the wildlife so both their unique culture and the wildlife
resources and be maintained.

(reference—-Mr. Simon ole Makallah, Senior Warden, Masai Mara National Reserve)



MANAGING NATURAL RESOURCES IN THE
PACIFIC NORTHWEST CONTROVERSY

Examples of information sheets provided to all students and
individual students representing the different stakeholder
groups in the Pacific Northwest Controversy

H. Campa, 111

Michigan State University
Department of Fisheries and Wildlife
Room 13 Natural Resources

E. Lansing, MI 48824-1222
517/353-2042

e-mail: campa@msu.edu



MANAGING NATURAL RESOURCES IN THE
PACIFIC NORTHWEST CONTROVERSY

Issues:
*Maintaining viable populations of spotted owls and other
species that live in old-growth and late-successional forests.
*Maintain old-growth and late-successional forests for:
~timber
-habitat
~-Pacific yew
-aesthetics
-recreation
*Employment

How can we address these issues using the best information
available?



— Zhamle. — (rneeal Takormaty on Shet Ghueays B\ 3*03M%_5

PACIFIC YEW

The potential of plants to provide new medicines has been demonstrated throughout history.

However, this issue recently developed into a hotly debated topic with the experimentation of a new
potential anticancer drug (taxol), originally made from the bark of Pacific yew trees. The Pacific yew
grows in many “old-growth" forests along the western edge of North America.

Pacific yew has historically been harvested by clearcutting. Many environmental groups have
opposed clearcutting since they believe it reduces available habitat of the endangered spotted owl and
many other species associated with old-growth ecosystems. Presently, approxunately 85% of the
Pacific yew has been cut and burned due to it has been considered a "weed species” by the logging
industry. The U.S. Forest Service ordered a stop to the harvesting and burning of Pacific yew in
March, 1991. -

Taxol was originally discovered in the early 1960s as part of a program at the U.S. National Cancer
Institute to examine the cancer-fighting potential of naturally occurring compounds. Scientists,
however, did not begin to realize its potential (especially in fighting ovarian cancer) until 1979. In an
early study conducted by Dr. William McGuire, comparing the effects of taxol and standard ovarian
cancer treatment on 209 women (with ovarian cancer) indicated 19% of the women with standard
treatments had no visible tumors 6 months later. Twenty-six percent of the women who received
taxol had no tumors within 6 months. The average time before tumors grew back to original sizes
was 14 months and 18 months for standard treatment and taxol, respectively. The study did not show
that women who received taxo} lived longer. Dr. McGuire has reiterated to colleagues and the media
that to his knowledge, no one has yet been cured with taxol. Some patients who may be cured with
taxol may also be cured with standard treatments.

Although taxol has shown some positive results treating ovarian cancer, its side effects are more
severe than the standard therapy. Women receiving standard treatment usually do not lose all their
hair, however, every woman who takes taxol loses all of her hair. Dr. Beth Y. Karlin (ovarlan ’
cancer expert) has stated that, "Taxol is much more toxic to the bone marrow. It can affect your
ability to have days away from the hospital, to be like a normal person.”

The supply of the drug, however, has raised some environmental concerns. Unfortunately, it takes all
the bark from 3-100-year-old Pacific yew trees to produce sufficient quantities of the drug to treat 1
cancer patient. If enough bark were haryested to meet projected needs for taxol to save the lives of
cancer patients (and research), the Pacific yew would be seriously endangered. The habitat which the
yew lives in could also be drastically altered.

Bristol-Myers Squibb Company, which makes taxol, says it "now has adequate supplies”. . The
company states that it turns out there are other species of yews that can be used.

Foresters who halted the harvesting and burning of the Pacific yew and have been given the
responsibility of deciding whether the Pacific yew can be harvested for future taxol production and
experimentation. Environmentalists are lobbying to stop the harvesting of Pacific yews and other
trees from the "endangered forest”. Loggers and medical researchers are attempting to convince
foresters to allow the harvesting of yews. If harvesting is stopped, some cancer patients could die. If
harvesting continues, the Pacific yew will be eliminated and eventually the old growth forest of the
Pacific Northwest.

No law or policy exists which states what should be done.



NORTHERN SPOTTED OWL
(and other wildlife species)

The primary range of the northern spotted owl (NSO) is from Washington to
northwestern California (with a few in southern British Columbia). Population estimates of
the species range from 3,500-4,000 individuals. The home range for a pair of owls to breed
varies from an average of approximately 1,700 ha in Washington to 800 ha in California.

"Old-growth" timber stands within the NSO range is worth approximately
$10,000.00/ha. Virtually all home ranges are composed of old-growth Douglas fir forests,
primarily virgin stands >200 years old. It is unknown exactly which features of a stand are
essential to spotted owls, although some hypotheses have been made. Large trees that die
have cavities or broken tops for nesting and are likely very important. Tall trees which
produce a multilayered canopy are also important for providing shelter, for primarily juvenile
owls, against predators such as great horned owls and goshawks. Perhaps most important
are the habitat requirements of the owl’s primary prey, northern flying squirrels and the
wood rat, but little is known or their needs,

The NSO problems are not limited to being tied to an uncommon (commercially
valuable) habitat. Data on demography suggest they may be ill- equipped to resist or recover
from disturbances (natural and human induced). Spotted owls begin breeding at 3 years of
age and the average pair produces 0.49 fledgling/year. Juvenile survivorship may only be
11% because young birds die soon after dispersing from their parent’s territory. Adult
survival is 80-96%. Using these data to construct a rough population model tells us the owl
will be extinct within a few generations.

It is apparcnt that demographic data available from short-term studies (4 years) are
not representative of the long-term situation; values are so low that if true, the owls may
have become extinct years ago. One explanation may be there are occasional years in which
juvenile survival improves and these years may compensate for intervening periods. It is
also unknown to what extent owls are using "second growth forests.”

The marbled murrelet is another bird species which nests in late successional forests
of the Pacific' Northwest. This species has been found to nest predominantly in forested
areas near the ocean, The USFWS has reported (October, 1993) to the Forest Service that
96 of the 102 timber sales in murrelet habitat are likely to adversely impact the species. The
96 tracts represent 2670 ha, one-third of the anticipated future annual harvests for the region.

Environmentalists are lobbying to save old-growth forests and the NSO. Biologists
are attempting to maintain the integrity of the late successional forest ecosystem. Loggers
are attempting to harvest additional acres of old-growth forests. If all harvesting is stopped,
an estimated 100,000 timber industry jobs will be lost in the Pacific Northwest. If harvesting
continues as it has, old-growth stands and possibly the NSO may be lost. Currently,
approximately 87% of the old-growth forests have been cut (rate of deforestation in
PNW > that of tropical rainforests). A]most all the old-growth stands that remain is on
federal public land.

As a Wildlife Biologist, what should you do in this situation?
(Quitting your jobs is not an option for the purposes of the assignment.)



ANCIENT FOREST ECOSYSTEMS

Although ancient forest ecosystems are important for many reasons, the
controversy about their fate has focused primarily on their importance as spotted
owl habitat vs. importance to the timber industry. What features make the forests
of the Pacific Northwest (PNW) so important?

- The climate within old-growth forests (high relative humidity, slow
temperature change, low snow depth) is moderate favoring species that cannot
tolerate severe climates (Example - only about 25% of the bxrd species in old-
growth migrate south).

- Exceptional diversity in climate and topography as one travels from west to
east in the PNW,

- Diverse disturbance regimes (fires, landslides, volcanic eruptions, insect
outbreaks) cause disturbances with widely varied sizes, frequencies and
seasonalities. These patchy disturbances allow many dxfferent communities and
species to persist.

- No place on earth has more species of conifers that can reach 200’ and
attain such large diameters., Most forests in the PNW have at least 3 giant conifer
species and as many as 8 can be found. The high diversity and exceptional size
creates diverse foods and spaces (large cavities, deep furrowed bark) compared to
other coniferous forests.

- PNW old-growth forests support more living plant material than any
ecosystem thus far measured except coastal redwood forests.

- Exceptional vertical and horizontal spatial complexity providing a diversity
of habitats for species.

Suppose you are members of a non-profit environmental group. Loggers are
lobbying for continued harvests of old-growth or else their jobs will be lost and
families will not have incomes.

What should you do?



LOGGING OLD-GROWTH FOREST IN THE PACIFIC NORTHWEST

Old-growth timber stands, habitat for the spotted owl, marbled murrelet, and 32 other
wildlife species, are highly valued for their wood products. Because the economies in the
Pacific Northwest (PNW) rely heavily on loggin_g, and since protecting owl habit_é.t means
reducing allowable harvest, protection of the owl can have serious economic éqnsequ,ences_.

If logging of old-growth forests is prohibited or greatly restricted on public Ianﬂs
(U.S. Forest Service, U.S. Bureau of Land Management), annual timber harvests would be
reduced by 2.4 billion board feet. Currently, mills in the PNW region are‘only tooled.for
"old-growth" logs. Modifying equipment for second growth timber would be a substantial
investment for timber companies. In addition, thousz{n.ds of jobs will be eliminated by the
year 2000. The total cost of this loss in production and unemployment will be between $500
million and $1.3 billioh per year. These restrictions in timber harvesting are expected to
cause an.increase in the numbers of owls to 2,200 - 2,500 pairs.

Suppose your group represents upper level management of a Jogging company doing
the majority éf the clear-cutting in the PNW. Environmentalists are lobbying to save old-
growth forests and the spotted owl. People concerned about wildlife are lobbying to continue
harvesting. Jobs in the timber industry in the US are also being lost to factory automation

and shipments of logs overseas.

What should you do?




Maintaining Biodiversity, Recreational Opportunities, and Forest Resources
A Problem Case Prepared By:
R. Campa, Department of Fisheries and Wildlife, Michigan State University

Names and places in this case study have been changed, however, issues, events, and
activities are factual.

It was early fall in northern Michigan, a time of year when many people are
starting to enjoy the cooler temperatures and the changing colors of the trees. But not
Gerry Strong, Forest Manager for the Sturgeon Creek State Forest (SCSF), he was
pulling his hair out sitting at his desk in his hot, stuffy office. Therc were literally
mountains of papers to sift through, e-mails to answer, phone calls to make, and meetings
to plan. What to do first? He felt like going for an afternoon run on the miles of shaded
hiking/ski trails throughout the SCSF but that would have to wait.

Meanwhile, the ruffed grouse hunters want better grouse habitat and more grouse.
Elk watchers want more places to see elk—where they don’t have to get out of their
vehicles. The elk just aren’t where they used to be for viewing or hunting. The Forest
Conservancy is threatening the Michigan Department of Conservation and Natural
Resources with a lawsuit over the alleged misuse of federal funds to manage lands in the
SCSF for broader objectives than game species (e.g.,.bia]gg@@_rsiy). Local loggers
are hounding him to make decisions on bids for aspen stands marked fo_r_w.
And last, but not least, his supervisor Dr. Doug Slagle wants him to take the leadership in

developing a management and evaluation plan for the SCSF using an ecosystem

___management approach—a draft of this needs to be done by mid May.

As he sat at his desk thinking about his “to do list” and the emerging issues facing

the forest he reflected upon what a unique resource the SCSF really was and the



tremendous responsibilities he had for the area. The SCSF encompassed approximately

40,500 contiguous ha (100,000 acres), over portions of three counties, contained the

headwaters of three watersheds, and was composed of 30% aspen, 16% northern

hardwoods, 11% red pine, 8% mixed swamp or lowland conifers, and 35% other habitat
.

types each making up <5% (including forest openings—i.e., managed grassy openings).
While out doing fieldwork in the Forest, which seemed like less and less each year, he
frequently saw some of the 1,000 plus elkﬁ that roamed the area and adjacent private
lands, white-tailed d?er, ruffed grouse, the relatively newly reintroduced pine martens

2

scarlet tanagers, black bear, bobcat, wood thrush, woodcock, bald eagles, osprey, red-

shouldered hawks and if he turned over a log or two—the elusive red-backed salamander.
P T ————

~——

The SCSF was definitely a gem in the state.

At least it was a gem when not being overrun by mushroom pickers from Ohio in
the spring; berry pickers, litter-leaving campers and hikers in the summer; elk watchers
and mountain bikers in early fall; grouse, deer, and elk hunters (i.e., driving around gated
or closed roads); and snowmobilers in the wintcr. What a diverse group of stakeholders.
And, it seemed like jn the last 20 years he has been at the Forest that there have been
more and more people using it each year.

His quiet reflections were broken by the raspy voice of Wildlife Biologist Donna
Fisher. Donna has been a biologist on the forest for the past 10 years and during that
time she has, among other things, provided leadership in approving forest management
prescriptions for wildlife, participated in a research project to evaluate the effects of
hunting on ruffed grouse populations (i.e., Is hunting adéiﬂtivg or compensatory? It was

compensatory.), set harvest regulations for ¢lk and deer, participated in the reintroduction

PRSIy
e



of pine martens, given talks to high school and college students on wildlife management
practices in the SCSF, and conducted forest inventories.

“A penny for your thoughts Gerry,” Donna asked? “Oh hi Donna—didn’t hear
you come in,” Gerry said dully. As Gerry searched through a stack of papers on his desk
for a specific memo, Donna sat down and sipped on her cup of coffee. “So I hear you’re
going to be the leader of the Ecosystem Management Planning Team-—at least that’s
what the rumor is,” Donna said. Gerry rolled his eyes at her and said, “Yes I guess [ am
according to this memo I received last weck. Donna began, “You don’t seem very eager
about the assignment.” “Oh no don’t get me wrong Donna, I think this is a great
opportunity to set some new directions for the SCST as well as provide some guidelines
or habitat recommendations for neighbors adjoining the Forest. For example, how can
their management practices complement or expand on ours,” Gerry asked? Donna added
“It will be very difficult and challenging.” “You bet it will—but then if it was easy we

would have done it a long time ago,” Gerry said firmly.

Gerry read from the memo, “Please describe the ecosystem management  (nJ
s e "

objectives and principles that should be initiated for the SCSF and potential adjoining

7

lands, an ecosystem management approach to address the stated principles, and the

e

ecological and sociological justifications for using the stated approach.” “Donna, any
questions,” Gerry asked? “No, let’s get started so we have a framework to present to the

rest of the planning team when we meet next week,” Donna said eagerly.

b



Your job (resigning is not an option, you have house payments to make) is to take on
the roles of Gerry Strong and Donna Fisher--
e  What facts or information is known that will be important to accomplish the
tasks given to Gerry and Donna?
o  What information or issues do you need to know more about to accomplish the
tasks given to Gerry and Donna?
Some Helpful References:

Baydack, R. K., H. Campa, I1I, J. B. Haufler (editors). 1999. Practical approaches to the
conservation of biological diversity. Island Press. Washington, D.C.

Braun, C. (editor). 2005. Techniques for wildlife investigations and management. The
Wildlife Society. Bethesda, Maryland.

Hunter, M. L., Jr. 1990. Wildlife, forests, and forestry. Principles of managing forests
for biological diversity. Prentice-Hall. Englewood Cliffs, N. J.

Hunter, W. C., D. A. Buehler, R. A. Canterbury, J. L. confer, and P. B. Hamel. 2001.
Conservation of disturbance-dependent birds in eastern North America. Wildlife
Society Bulletin 29:440-455.

Thompson, F. R., III, and R. M. DeGraaf. 2001. Conservation approaches for woody,
early successional communities in eastern United States. Wildlife Society Bulletin
29:483-494



Using Constructive Controversies in the Classroom
Henry Campa, HI, Michigan State University, Department of Fisheries and Wildlife and Mark R. Ryan,
University of Missouri, Department of Fisheries and Wildlife Sciences

(Note: This i)rocess may be modified depending upon if you are using the controversy to
introduce several concepts or topics or if you want students to integrate and use concept or
topics already presented and discussed in class)

1. Explain to students why you’ll use problem-based learning and constructive
controversies '

-Creates meaningful and professional context for learning

-Enhances long-term retention of principles, concepts, facts, stakeholder values and
interests in controversies

-Builds critical thinking skills

-Creates opportunity to apply knowlgdge in authentic sceﬂarios

-Creates opportunity to apply communication skills-speaking, listening, writing
-Increases motivation (students see applications to autin,entic situations)
-Improves transfer of knowledge to other contexts including réal world situations

-Improves understanding of multiple stakeholder values, attitudes and beliefs associated
with controversies

2. Assign individuals to expert stakeholder teams .
-Random ass_igﬁment or stratified based on student expex’;ise (ie., may choose to initially
stratify and put students in expert groups in which they do not have expertise to

broaden their perspectives—depends on teaching and learning objectives)

-Roles-everyone must record and play devil’s advocate so they comprehend their role in
the controversy e

3. Present the controversy to students prior to presenting lectures, assigned reading, etc and
learning goals-and objectives -

-Tell students if this is.a real controversy or not. Students will be more engaged innew,
emerging controversies

-Only present general information about the controversy- that all stakeholders would
generally have access to in authentic situations

-Provide an overview of the stakeholders involved in the controversy and their general
issues associated with the controversy \




‘:5

4. Students read the descriptions of only their respective stakeholder group and:
~Identify major issues, problems, other stakeholders involved and their respective issues

~Identify jargon that needs to be defined

-Discuss what they already know (i.e., best information available) about their stakeholder
group of the controversy (or thmk they know)

-Discuss “what do we need to know” (i.e., within their respective stakeholder group and
from other stakeholders) to come to some resolutions—these become learning
objectives

-Generate a list of possible resolutions to address the controversy (i.e., “best”
policies/practices :

(Note: this phase allows students to define their “identity” as stakeholder groups and
determine what they need to know, and what they thmk they would like to do)

5. Respond to students requests for more background mformatmn, direct them to where
they can find required information (e.g., from research, other stakeholder groups, etc.),
and/or give a mlm-lectures to mdmdual stakeholder groups

(Note: if the controversy is being used to mtroducc topics or concepts the instructor may
have to provide lectures, discussions, readings, etc. to provide coverage of information
related to learning objectives, etc.~—see step 8 on handout by Ryan and Millspaugh)

6. Members within stakeholder groups assign toplcs to researched and share information

7. Members within stakeholder groups collaborate to prepare written and oral summaries:
“who they are”, issues they have with the controversy, and possible solutions or policies

8. Form multidisciplinary groups—with representatives from each stakeholder group
-Provide students with objectives of working in multidisciplinary groups:
Identify their common objectives with the controversy, identify and describe the
best information available that they need to address the controversy, and develop
practices and policies all stakeholders can agree upon to address the controversy.

9. Representatives from each stakeholder groups gets an equal amount of time to discuss:

-“Who they are”, issues they have with the controversy, possible solutions or
policies, and answer questions from other stakeholders

10. Multidisciplinary groups decide upon “best” solutions or policies
-One member of each multidisciplinary group records decisions

11. Instructor randomly selects one member of each multidisciplinary groups to give an oral
presentation of their “best” solutions or policies and to justify their decisions with scientific
evidence



12. Students individually write controversy resolutions (Formats vary: action plans, press
releases, popular articles)
-Individuals decide on preferred resolutions (based on collective recommendatxons made
by all multldxsmplmaxy groups) and justify their decisions

13. Debrief the controversy with class

-Students will want to discuss relative merits and feasibility of all alternative solutions,
justifications, etc.

~-Students will be interested in instructor’s ideas, opinions, justifications, with solutions
presented

-If the controversy was a real-world situation, students will want to know what happened,
current situation, the instructor’s opinion with how the controversy was/is being
addressed, etc.

14. Facilitate discussion to “genralize” the learning from the case experience
-Prevent focus on specific case outcomes
-Promote the transfer of concepts, principles, thinking process, and how to work with

other stakeholders (e.g., communication skills) to other situations and
.controversies—give students some examples



Missouri State Park Deer Case
(Developed by J. J. Millspaugh and M. R. Ryan, Dept. Fisheries and Wildlife Sciences, University of Missouri)

(millspaughJ@missouri.edu, RyanMR@missouri.edu)

Modified by H. Campa, II1, Dept. of Fisheries and Wildlife, Michigan State University
(campag@;:su.ggu )
White-tailed Deer in the Midwest—Too much of a good thing?

An academic constructive controversy
Overview of Problem

The white-tailed deer is the most abundant and best-known large herbivore in the United States. White-
tailed deer (Odocoileus virginianus) are valued and appreciated by large segments of society. State (e. g,
Missouri Department of Conservation-wildlife biologists) and provincial wildlife agencies are

responsible for the management of this invaluable resource.

Considerable confusion and controversy exists concerning white-tailed deer management (population
management, habitat management, and people management through regulations). Over the past 200 years,
land-use changes resulting from colonization and western expansion have greatly altered temperate forest
comfnunities in the eastern United States. Changes in harvest regulations, habitat conditions and forage
supply have allowed white-tailed deer to reoccupy most, if not all, of its 19th century range. Since the turn
of this century, white-tailed deer numbers have increased dramatically. Today, the geographical distribution
of white-tailed deer is expanding into urban and suburban areas where populations often are protected from

harvest due to hunting restrictions.

Large deer populations are a concern for park managers (e.g., Rock Bridge Memorial State Park in
Missouri) and wildlife biologists (c.g., Missouri Department of Conservation). In many instances,
burgeoning deer populations are creating conflicts with other natural resource management objectives
including those mandated by federal legislation (e.g., Endangered Species Act, etc.) such as protecting and
managing endangered and threatened species. This situation is further complicated by the opinions of

professionals and the public regarding the management of deer in National Parks and on neighboring




private lands. Attitudes are polarized and range from complete protection to population reduction through
culling, hunter harvest, or fertility control. Apparent differences in land-management values, among federal
and state agencies and the public, are not trivial, and will require constant dialogue and a concerted, sincere

effort to resolve.

In Columbia, Missouri at Rock Bridge State Park (i.e., a protected areas), white-tailed deer management
and human-deer conflicts have become controversial issues as the deer density appears to have increased as
well as their geographical distribution. Management of the deer population in Rock Bridge State Park is not
straightforward because deer in Missouri State Parks have not been hunted, which is the most common
management approach for deer in other areas. Furthermore, there is also great interest among the public

and neighbors surrounding the park about how deer should be managed.

Stakeholder Group Assignment

As a representative of one of the three stakeholder groups in this controversy (park manager, wildlife
biologist, or concerned citizen from a public interest group) you must take on the role of your respective
group and: (1) determine what your group knows and what you don’t know about the stakeholder group you
represent and the controversy (i.., your role and those of other stakeholders), (2) generate a list of questions
of what needs to be learned and possible sources of information (i.e., from the literature and other
stakeholders), and (3) proposed management approaches for deer management in the study area. After
learning what your respective stakeholder group needs to about their role in the controversy each member
of your stakeholder group must develop a written deer management policy state to convey the points above

other stakeholders. This policy statement will be presented orally as well to the other groups.




Multidisciplinary Team Assignment

As a multidisciplinary teém (wildlife biologists, park managers, and citizen from a public interest
group) you will select, among several alternatives, the most appropriate management action(s) (i.e., based
on the best science available) to manage white-tailed deer at Rock Bridge State Park, This task will require
each group representative to listen, analyze information that is presented as well as discuss what is not
presented. Based on your decisions you will collectively convey this information to the public in a 1,000
word (or less) article intended for the Missouri Conservationist magazine (popular magazine with people
throughout Missouri and other states, published by the Missouri Department of Conservation). All of your

names and affiliations will appear on the article, as coauthors, to indicate your support for the decisions

presented.

Wildlife Biologists (given only to students who will be “Wildlife Biologists”)

Deer populations have the potential for rapid growth. Under normal circumstances, females two-year-old

or older produce twins annually, while yearling does typically produce single fawns. On excellent range,
adult does can produce triplets, yearlings can produce twins, and fawns can be bred and give birth during
their first year of life. In the absence of hunting, a deer herd can double its size in one year, There are
natural limits to the number of deer that a given parcel of habitat can support. These limits are a function of
the quantity and quality (e.g., crude protein, fat, fiber levels) of deer forage and/or the availability of good
winter habitat (i.e., food, thermal cover). The number of deer that can be supported in good physical
condition over an extended period of time is referred to as “Biological Carrying Capacity” (BCC). Deer
productivity causes populations to exceed BCC unless productivity is balanced by mortality (often referred
to as decimating factors). When BCC is exceeded, habitat quality decreases and herd physical condition
declines. Biologists use herd health indices (e.g., incidence of disease, body composition content, doe to
fawn ratios, etc.) and population density (e.g., deer pellet group counts) indices to assess the status of a herd

relative to BCC.




Currently, there is an estimated 750,000 deer in Missouri (in 1944 the deer herd was estimated to exceed
only about 15,000 animals). Deer are also the most popular game animal in Missouri. In 1993, around
400,000 people hunted deer in the state and harvested over 170,000 animals. Revenue from hunting permit
sales alone exceeded $6.6 million. Estimates of dollars spent by deer hunters annually in Missouri exceed

$110 million with over $220 million in business activity generated.

Severe heavy browsing by white-tailed deer may alter plant species composition, distribution, and
abundance, and reduces understory structural diversity (due to the inability of seedlings to grow and
develop). These changes may have deleterious impacts on Jocal animal communities, which depend on
healthy vegetative systems for food and cover. In time, heavy browsing may result in reduced habitat
quality and a long-term reduction in BCC. Coincident with heavy browsing is a decline in deer herd health.
This decline is manifested in decreased body weights, lowered reproductive rates, lowered winter survival,
increased parasitism, and increased disease prevalence. In the absence of a marked herd reduction, neither
herd health nor habitat quality will improve, as each constrains the other. Such circumstances enhance the

likelihood of die-offs due to disease and starvation.

Deer overabundance also often leads to a high frequency of deer/vehicle collisions (e.g., some states report
as many as 67,000 deer vehicle accidents per year), as well as excessive damage to commercial forests,
agricultural crops (e.g., 20-30% losses), nursery stock and landscape plantings—especially in urban areas

(e.g., $20,000-$30,000 worth of damage reported to biologist as a result of several days of deer foraging).

The importance of compatibility between land-use practices and deer populations in urban areas justifies
consideration of another type of carrying capacity—“Cultural Carrying Capacity” (CCC). CCC is defined

as the maximum number of organisms that can coexist compatibly with local human populations. Cultural




carrying capacity is a function of the sensitivity of local human populations to the presence of an organism
(e.g., white-tailed deer). In addition, studies suggest that a correlation exists between high deer densities

and the incidence of Lyme disease, an arthritic disease that can be contracted by humans.

A few initial questions to consider in your discussions:

-How do wildlife biologists determine white-tailed deer densities?

-What is the density of deer in Rock Bridge State Park and is it accurate?

-How do we determine if deer are impacting the plant community and other natural resources at Rock
Bridge?

-What is the best way(s) to relate scientific data and management recommendations to the public and other

stakeholder groups?

-What is the most appropriate action(s) to manage white-tailed deer at Rock Bridge State Park?

Park Managers (given only to students who will be “Park Managers”)

At the center of the controversy of deer-human conflicts and deer management are deer abundance patterns
in protected areas such as State and National Parks. In Columbia, Missouri, deer at Rock Bridge State Park
have exceeded the desired density of 25 deer/mi.”. Although good population estimates are not available, it
is predicted that densities might be in the neighborhood of 75 deer/mi.>. Management of this population is

not straightforward because deer in Missouri State Parks have not been hunted, which is the most common

management approach for deer in other areas. Alternative solutions must be considered. Furthermore,

there is great interest among the general public and neighbors surrounding the park about how deer should

be managed.

The overall mission of the deer program at Rock Bridge State Park is to manage the deer resource in the

best long-term interests of the citizens of Columbia, Missouri. Specific goals within this program include:




(1) To manage deer populations at the desired local and regional cultural and biological carrying capacity
using technically-sound management practices and (2) To manage deer habitat consistent with deer

population objectives and the effect of deer on other plant and animal communities.

Rock Bridge Memorial State Park (information taken from the Rock Bridge website) contains a wide
diversity of natural and cultural resources to explore. Some of Missouri’s finest examples of karst

topography, restored grasslands, forests and streams rest within park boundaries.

Although privately owned, the area was semi-public for more than a century. The rock bridge, with its
natural wonders and cool air, became a gathering place for the country folk in the surrounding vicinity.
Plays, political rallies, dances and family gatherings attracted people to the area. In 1961, tragedy struck a
Columbia family resulting in a community movement to preserve the area permanently for public use.
Nine-year-old Carol Stoerker, daughter of a University of Missouri professor, was struck by a car and
killed. In her memory, her father wanted to establish a park where children could run and play in safety. In

1967, the area was established as a state park.

Today, visitors can explore the natural wonders of the 2,273-acre park along more than 15 miles of hiking
and bicycling trails. Streams, bordered by bottomland forests and surrounded by forested hills, flow through
the park. Gans Creek Wild Area features Gans creek, surrounded by high bluffs with small glade openings,
rare plants and moist shaded hillsides. This area can be explored on foot or horse. Grassland and Karst trails
wind through restored native grasslands and past scattered wooded sinkholes, which provide habitat for

wetland plants and animals.

A few initial questions to consider in your discussions:

-How do wildlife biologists determine white-tailed deer densities?




-Is the deer density estimate at Rock Bridge State Park accurate?

-How do we determine if deer are impact the plant community and other natural resources at Rock Bridge?

-What is the best way(s) to relate management recommendations to the public and other stakeholder
groups?

-What is the most appropriate action(s) to manage white-tailed deer at Rock Bridge State Park?

-What is the attitude of park users and adjacent landowners about the current deer population at Rock
Bridge?

-Why do people visit Rock Bridge State Park?

Public Interest Group (given only to students who will be members of the “Public Interest Group”)

Concerns about deer and deer management in and around urban and suburban areas adjacent to Rock

Bridge State Park include:

-The number of deer-vehicle accidents seem to be increasing. One member of this group determined
through research on the internet (Univ. of Missouri Outreach and Extension, J. H. Thompson,

http://outreach.missouri.edu/cmregion/thriving/2003} that drivers in Missouri reported 8,148 deer-

vehicle accidents in 2001. This was approximately double from the number reported in 2000 according
to Thompson. Other states report much higher numbers. For example, Michigan has approximately
67,000 deer-vehicle accidents annually.

-Crop damage and damage to landscaping. According to an article one resident read in the Missouri
Conservationist (by T. Cwyner, Oct. 1997), “Deer will eat almost anything, including tree bark, when
they are hungry. Tulips, shrubs, bulbs, garden vegetables and flowering plants are all delicacies for deer,
and it doesn't take much browsing by a few 100-pound munchers to destroy a garden or a landscaping

project. The deer's appetite for understory plants also reduces the food and shelter of songbirds and other

urban wildlife.”




-The potential of getting Lyme disease from high deer densities. Cwyner (1997) also reported, “Public
health officials believe that the increased incidence of Lyme disease, a bacterial infection that can lead to
arthritis and heart damage, is related to increasing numbers of deer. The deer don't carry or transmit this
affliction, but deer carry a tick that spreads the disease. Researchers believe larger numbers of deer have
allowed the tick population to grow, helping spread Lyme disease and other tick-borne illnesses.”

-Some residents enjoy seeing large numbers of deer.

A few initial questions to consider in your discussions:

-How do wildlife biologists determine white-tailed deer densities?

-Are deer densities in the area high enough to lead to Lyme disease?

-Some people like to see deer in the area, others want to reduce deer numbers to eliminate damage to
vegetation and deer vehicle accidents, what are the deer management options?

-What will happen to the deer population in the area if it is not reduced?

-Can’t the Missouri Department of Conservation just trap and move the deer elsewhere?
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Planning Worksheet

Using Controversies in the Classroom to Help Prepare Future STEM
Faculty for Teaching and Learning

Henry (Rique) Campa, 111, Michigan State University, Department of Fisheries and
Wildlife & The Graduate School, campa@msu.edu

*What topic or issue could you develop into a case study to

be used in one of your classes? (Choose a course and think about some
unit or portion of the course to convert from current pedagogy to a case-based or
controversy approach. Think about whether the case will teach just content or content
and some higher-order thinking skills).

*Identify 2 or 3 learning objectives that could be addressed

with your case StUdy (Consider concepts, knowledge, and analytical
techniques needed to address the problem).



* Identifying the case context

(Consider how students will use the content information and/or higher order thinking
skills later in life [professionally or personally]; for first cases, stick with a context you
know well (draw on professional experience [research, public service, etc.])

*QOutline your case and class schedule

-Initial presentation of case

-Mini-lectures, discussions, demonstrations and/or
peer-teaching

-Case or controversy work time

-Learning objective reports

-Discussion of resolution & justification



Evaluation methods (case resolution options include: written case resolutions
[individual or group]; oral presentations [to class or panel of experts]; Powerpoint
presentations [which can combine written and oral aspects]; or debates. Other evaluation
methods: team work assessments, “job performance evaluations;” or exams [simple
objective tests or mini-cases to solve])

What parts of developing or teaching your case do you
think will be most problematic?



TEACHING THE

SCIENTIFIC METHOD
THROUGH

Is controversy in the classroom really something to avoid?
How can you use controversial topics to exercise your students’
ability to think critically? Dr. Rique Campa of Michigan
State University, Dept. of Fisheries & Wildlife, will discuss
these issues and lead a group workshop on presenting
controversial topics in your classroom. Teachers from all
programs and departments are welcome.

Time: Thursday, Jan. 22, 12:30 - 2:00
Location: CIRES Auditorium (CIRES 338)
Format: 45 min. presentation followed by

voluntary 45 min. workshop

Lunch will be provided!

Sponsored by UGGS and the Graduate Teacher Program



LEAD TEAM GRANT APPLICATION 2008-09

The UGGS/GTP Lead Team Grant provides up to $150 to each team for workshop expenses.
All teams must complete a grant application, even if not requesting funds;
if not all funds are requested, the remaining funds will be distributed to other teams according to need.

A completed application must include:
1. This application form (both pages with all information filled out)
2. UGGS Funds Budget Allocation Form — this form also serves as your team’s budget

Submit all materials via email to the GTP lead coordinators (gtpleads@colorado.edu)

APPLICATION DEADLINE: Friday, 12 December 2008

Team Name: _ The Magic Numbers

Team Members (include individual responsibilities for workshop):
NB: By including team member names on this application, each member agrees to be responsible for not
only their individual role, but also for ensuring the successful implementation of the workshop.

1. Name: Colin Wallace Dept: APS Role: Food Organizer

2. Name: Ben Spike Dept: PHYS  Role: Flyer Design

3. Name: Teresa Chapman Dept: GEOG __ Role: Publicity

4. Name: Clinton Franis Dept: EBIO Role: Speaker Coordinator

5. Name: Melissa Richards Dept: ATOC _ Role: Meeting Organizer

6. Name: Tom Ragole Dept: CHEM _ Role: Publicity

7. Name: Lorine Giangola Dept: ENVS  Role: Miscellaneous Tasks

8. Name: Ryan Takeshita Dept: MCDB _ Role: Experienced Consultant
9. Name: Betsy Swanner Dept: GEOL. _ Role: Grant Writer

Title of Workshop: Teaching the Scientific Method Through Controversy

Day and Date of Workshop: Thursday. January 22,2009 Time: 12:30-2pm

Location: CIRES 338 (auditorium) Presenters: Rique Kampa. Michigan State University

LLead submitting application: Betsy Swanner Email: Elizabeth.swanner@colorado.edu




APPLICATION QUESTIONS
Complete these questions with as much specific information about your proposed workshop as possible.

1. Purpose/Goals of workshop:
Our goal is to facilitate a workshop where science teachers can become familiar and practiced in
using controversial topics to teach science. Specifically, participants will learn how to:

* identify a specific controversial topic to use

* use controversy to deliver scientific information

* develop materials for use in teaching a specific controversy

* assess what students have learned
By the end of the workshop, participants should have a draft of how they would implement a
controversy relevant to their field into an actual lesson plan.

2. Description of workshop:

The duration of our workshop is 1.5 hours, and is planned to start at 12:30pm with a pizza lunch
provided for participants. The workshop is split into two sections. During the first 45 minutes,
our guest speaker Rique Kampa will present how he has successfully used controversies to teach
science in the past. The second 45 minutes will be a workshop where Dr. Kampa guides
participants through structuring a lesson plan using a controversial topic in their subject area.

3. List five ways your team will promote your workshop:
* Flyers posted in STEM departments
* Emails to graduate students in STEM departments
*  Word of mouth to graduate students in respective departments
* Email to Science Education Initiative List (SEI)
* Bring our graduate colleagues with us

4. How will your workshop benefit graduate student teachers?

Many graduate student teachers in STEM disciplines present material that can spark controversy
in the classroom. Global warming, evolution, and geological time scales are a few examples
where scientific facts conflict with beliefs held by some students, or prominent factions of
society. By implementing a lesson plan that addresses a controversy, the teacher presents content
that is relevant to students’ lives, and by doing so engages students in learning the scientific
material. Another benefit is that this format will help teachers facilitate discussions in science
classes as an alternative to lectures.

5. How is your workshop interdisciplinary (within your team)?

This workshop is interdisciplinary because controversies exist between science and society
across all of the STEM disciplines. In talking among the leads in our STEM team, we discovered
this was a commonality between us. Additionally, teaching controversies utilizes other
disciplines (i.e. sociology, religion) in the discussion.

6. How does your workshop take a new or innovative approach to improving teaching and/or meet
a pressing need for teaching and learning in your disciplines?

Many of the labs and courses taught by graduate student teachers in STEM disciplines at CU are
introductory. This means that many students are being exposed to this material for the first and
only time. This is an opportunity for teachers to engage students in learning the material by
establishing its relevance to their own lives. Utilizing controversy that students are familiar with



encourages interest in the field, resulting in the development of informed and critical citizens,
and increasing the potential number of students who become majors.

7. How will you assess how well your goals have been met?

We will create a feedback form for use at the end of the workshop that addresses what the
participants expected at the beginning of the workshop, what they got out of it by the end, and
how they plan to utilize what they learned in the classroom.

8. Attach the UGGS Funds Budget Allocation Form for your workshop, indicating UGGS and any

department matching funds.

FURTHER INSTRUCTIONS

Invite GTP Lead Coordinators and UGGS officers to your workshop.

Videotape your workshop using GTP equipment (your team may want to view last year’s workshop).
Include the UGGS logo and the Graduate Teacher Program logo in all promotional materials (copied
from this application form).

Copy sign-in sheets from manual or CULearn to distribute at the workshop. Each lead records
discipline-specific credit for participants from their department. Submit copies to the GTP with
names marked if any participants prefer GTP workshop credit.

Within one week after the workshop, submit to the Lead Coordinators your Team Workshop Report
Form (template is posted on CULearn), plus your workshop agenda, handouts, final budget, and
copies of your sign-in sheets and feedback forms.
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— Please submit with application form —

UGGS Funds Budget Allocation Form 2008-09
Instructions:

1. This form is to be completed by a delegated team member, called the "authorized signer", who will be the
contact for UGGS if we need to contact your team for any reason. This person will be responsible for
submitting your budget in conjunction with the Lead Team Grant Application, and for making arrangements
with the Student Organizations Finance Office (SOFO) to pay for your necessary supplies. Please include
an alternate “authorized signer” to enhance your team’s ability to carry out these important roles.

2. Upon filling out this form and turning it in with your application to the GTP Lead Coordinators, UGGS will
obtain these funds and we will use your budget to complete our necessary paperwork to ensure this
allocated amount is available to you. Remember that your team may use this grant to leverage matching
funds from your departments in order to cover your workshop costs.

3. Have your authorized signer visit the SOFO office two weeks prior to your event date to receive your
funds (in UMC 231; 303-492-6366; http://www.colorado.edu/studentaffairs/sofo).

4. If your group pays for items before receiving UGGS money (through SOFQ), the authorized signer is
responsible for paying for those items, signing receipts if those items are paid by debit/credit (preferred), and
for saving all ORIGINAL receipts to be submitted for reimbursement.

5. If you do pay for items in advance and do not save original receipts or follow the above instructions, there is
no guarantee that you will be reimbursed for money spent.

6. If you have questions or need assistance with this process at any time, please contact the UGGS office no
less than one week prior to your event at 303-492-5068, uggsinfo@colorado.edu, or in UMC 123.

7. After the event, complete the “actual expenses” column on the budget sheet and submit with your report.

Name of Team: The Magic Numbers
Title of Workshop: Teaching the Scientific Method Through Controversy

Authorized Signers (provide at least two names):

1. Colin Wallace Phone: 303-827-1280 Email: colin.wallace@colorado.edu
2. Betsy Swanner Phone: 303-735-4914 Email; Elizabeth.swanner@colorado edu
Do you anticipate funding from other sources: X yes no

If yes, specify source: Departments of Environmental Studies, EE Biology, MCD
Biology, Geology, ATOC, and Physics

Total amount requested (from other side): $270 ($150 UGGS & $20 from each
department listed)

GTP use only: , *
Funding has been approved in the amount of $ IS—O .00 M)
Comments: }

UGGS use only: Funding authorization signature:

Date:







