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Introduction to the Guide:
I teach at the Lower East Side Prep School, an alternative high school in New York City.  My students are generally a little older than the usual population of high school students; their average age is around 18.  They have often been unsuccessful in their previous science courses, and I believe they will learn science if they can find a personal reason to do so.  My students are very creative in their thought and many are musically and/or artistically talented. The perfect avenue to instill a desire to learn science would be an understanding and an appreciation of the interconnected- ness of all living things and a creative way to present their ideas.

I will take my two classes of Living Environment students, a total of around 50 students to the museum.  As part of the trip my students will see the IMAX movie, “Bears” and the rest of the time will be spent in doing group or independent research in the Hall of Biodiversity.  We will spend around 3 hours in the museum; 1 hour for the movie and the rest at the exhibit.

Sari Bacon

August 2002

Content & Standards
This is a unit that addresses a very important part of the Living Environment New York State Curriculum.  

In class, and for homework assignments, I use the Amsco book:  The Living Environment – Biology and the Prentice Hall book:  A Brief Review in the Living Environment.  The course culminates in a Regents Exam, the passing of which will allow the students to gain credit for a New York State High School Diploma.

For this unit I will Xerox and assign readings from the book, Biodiversity in Crisis,

edited by Michael J. Novacek, a number of newspaper and magazine articles which relate to the topic. I will show the IMAX video “Lost Worlds”, and since I am fortunate to have 10 computers in my classroom with Internet access, I will use the Natural History Museum Websites.  I will also use the booklet that is supplied by the museum, “Biodiversity” as a way to expand the information in a way that is fun for the students.

The standards that are addressed are:

Standard 4:  Students will understand and apply concepts, principles and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science:


Key Idea 1:  Living things are both similar to and different from each other and from nonliving things.



Performance Indicator 1.1:  Explain how diversity of populations within ecosystems relates to the stability of ecosystems.


Key Idea 6:  Plants and animals depend on each other and their physical environment.


Key Idea 7:  Human decisions and activities have had a profound impact on the physical and living environment.

HUMAN IMPACT ON THE ENVIRONMENT

LESSON 1:

This unit will take around 10 days of instruction.  I will start with a story that I will read to the class.  It’s called “All Things Are Linked”.  It is a folk tale that tells of an African Chief whose advisors agreed with him that the frogs in their village should be killed because of all the noise they were making.  Only one advisor held out and said, “All things are linked.”  The Chief didn’t know what he meant, so the frogs were killed.  The ending was that mosquitoes, which had multiplied out of control, made life unbearable to the villagers and they all had to abandon the village and their homes.  This lesson will include a discussion of the story and I will elicit student responses that will lead them to the idea of importance and the interconnectedness of all living things, no matter how large or small, no matter if we think of them as important or not.  The story and discussion are at the end of this document.

Homework will include reading from the students' texts and answering questions related to the topic.

LESSON 2:

I will open the next lesson with a video clip from “The Lost World”, an IMAX video that can be bought from the Museum gift shop. Only show it until the part about the over hunting of the sea otters in California.  This near extinction of the otters in that place led to the overpopulation of sea urchins, which led to the sea urchins overgrazing all the kelp beds and eventually to the terrible erosion of the beaches. The rest of the lesson will be the reading of a number of related articles from the newspaper and magazines in cooperative groups. Each member of the group will read a different article and present the information to the rest of the group.  By the end of the lesson, the groups will each produce either an essay a poem or a song about the readings.  Homework will be for the students to take the readings home and answer the questions attached to the articles. (Articles and questions begin on page 11 of this guide.)

Lessons 3 & 4 – Laboratory experience

These will be two lab sessions that are related to organisms that may be found in leaf litter.  The students will do the following procedure:

The Berlese Funnel Method for Obtaining Cryptozoa from Leaf Mold

(Adapted from Microbial Enrichment Exercises - Pace University)

In addition to the single-celled microorganisms, soil also contains many microscopic animals. In leaf mold, these play an important role in breaking down the decaying materials and thus making new soil. Normally one doesn't see these organisms, since they hide among the debris. In this method, we drive them out of their hiding places so we can see them.

Materials:  A simple funnel. a bit of screening material (cloth, nitex, other) that is fitted over the small end of the funnel. A sample of leaf litter (which can be collected from a backyard or playground). An incandescent lamp. A small flat container (e.g., a petri dish without its cover) with a bit of damp paper towel in it.

Procedure: Working in pairs, students will place the moldy leaf litter in the funnel and position it over the container.

They will then put a lamp over the funnel so that it shines down on the leaf mold from above.

Results: After a few hours, small invertebrates are driven down through the funnel by the heat and desiccation caused by the lamp, and they fall through onto the moist paper towel in the petri dish. On day 2, these can now be examined with a low power microscope. Students should observe pseudoscorpions, tardigrades, insect larvae, roundworms, and many others microscopic organisms.

Activity:

Each pair will receive a large circle in which they will draw what they see under the microscope.  The students will then use various sources (books, internet, etc.) to try to identify their microorganisms. 

Questions: (For Homework)

1) What types of organisms are found in Leaf Litter?

2) What roles do these microorganisms play in the environment?

3) What do city dwellers generally do with the leaves that they rake up from their yards or playgrounds?

4) How can this impact on the city ecosystems?

5) Based on your knowledge of food chains and food webs, what would be a better choice for the destination of the leaves than the garbage dump?
Lessons 5& 6 - Pre-Museum Visit

In these lessons, I will spend time describing the museum and what they may expect to find there. I will give the rules for appropriate behavior, and a diagram of the particular exhibits that I want them to visit.  The museum has a wonderful guide on the Hall of Biodiversity that contains these diagrams.

We will discuss the 3 articles that the students read in lesson 2 and the answers to their questions.

I will present them with a fourth article:  “UN Report Paints Gloomy Picture of Planet” – NYT 8/14/02

The students will each receive the museum publication: "Biodiversity: It Takes All Kinds to Make a World."  The students will make observations about the great graphic on the cover page, and they will try to identify as many species as possible.  They will then read pages two and three of the booklet.  They will answer these questions:

1) Describe the three types of biodiversity.

2) Describe six reasons that biodiversity is important for kids (and other people!)

3) Describe the six main reasons that species are dying out (the HIPPO dilemma.)

IMAX Movie- "Bears"

I will describe the main idea of the movie, the shrinking habitat of bears.  One point I will emphasize is the idea of the food chain.  The bears catch and eat salmon when they are running.  Question to the students:  What would happen to the bears if something happened to the salmon?  Mini internet invesigation:

Find out and describe the life cycle and behaviors of salmon.  Where are their main habitats?  What, if any, environmental issues are affecting the wild salmon populations?

These discussions will be the basis for the museum visit.   The purpose of the visit will be for the students to become aware of the main issues and topics relating to the crisis in biodiversity in a way that will become personal to them because the museum exhibits are visually exciting and provocative.

Lesson #7 - The Museum Visit
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Museum Visit Activity Sheet:

The main focus of your museum visit will be the bottom area of this map.  It includes areas 8, 7, 3 & 4.  I wrote this order because this is the ideal order in which to view this exhibit for this particular assignment.

Intro Video:  Station 8

As you watch the video, "Life in the Balance", consider the following questions:

1) What is biodiversity, and which organisms are included?

2) What role do plants play in the living environment?

3) Describe one food chain that is featured in the film.

4) What do people use different species for?

5) What crisis is there for the living world?

6) What are possible solutions?

***This is a short film clip; you may want to watch it more than once to get all the information.

Transformations Wall (Station 7 on your floor plan):
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Walk along the Transformations Wall (this is back to back with the Rain Forest exhibit).  Watch the videos, read the information.  Watch the videos that are stationed on either side of each Solutions Wall exhibit.  This should help familiarize you with the format of the exhibit so that you can get the most out of it.

Write a detail from each exhibit that describes a specific instance of each of the following.  Then write a possible solution to each:

Habitat Loss - PROBLEM:

 SOLUTION:

Introduced     PROBLEM:

Species
 
           SOLUTION:
Pollution -      PROBLEM:

 
          SOLUTION
Population     PROBLEM:

Growth 
 
          SOLUTION:
Over-            PROBLEM:

Consumption
                    SOLUTION:
Solutions Wall (Station 3 on your floor plan):
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There are 5 exhibits along this wall:

1) Protection and Restoration

2) Management for Biodiversity

3) Laws and Regulations

4) Research and Outreach

5) Reducing Resource Demand

Use this guide to help you become familiar with the layout of each exhibit before you visit the museum.  Under the world map, there is a series of rectangles.  It is a list of actions that you can take right now to help this situation.  

For each of the 5 exhibits, find the one point that speaks to you the most strongly, the one that makes you feel that you wish you could do something to change it.

Look at the solutions that environmentalists are proposing.  Find the one that you think may work.  Look at the very bottom of the exhibit. Read the actions that you, as a student or a consumer can do right now to help.  Take good notes about each exhibit, so that you can do a quality job of the post museum writing activity.

STATION 4 - BIOBULLETIN:

Watch the video.  Write about the specific issue that is being addressed in this video.  Included in your paragraph should be:  What is the problem, what is the possible solution.  How did this make you feel, and why?

Lessons 8-10 - Post museum activities

Discussion of the IMAX movie - "Bears".  Why did we investigate the life cycle of salmon before the movie?  What other food chain connections can be made?  How has climate changed affected Polar Bears?  

Can you think of other organisms that are facing similar problems?

POST MUSEUM WRITING ACTIVITY (one lesson):
Write an essay which includes a paragraph for each of the exhibits in the SOLUTIONS WALL exhibit.  

Each paragraph should describe your emotional reaction to the exhibit, should express why the particular issue that you chose spoke to you so strongly and the particular action that you would like to try in order to help alleviate the problem.  Predict what may happen as a result of your actions.  The complete, well thought out, quality assignment will have 5 well-written paragraphs that will express your feelings and ideas about the Crisis in Biodiversity.  It will also include an introductory paragraph and a conclusion.  The conclusion will include your thoughts about the entire issue, and will answer the following questions:

1) What did I hope to learn from this unit?

2) What did I learn from this unit?

3) Did I enjoy learning in this way?

4) Would I recommend other students to learn science in this way?  Why or why not?

POST MUSEUM CULMINATING PROJECT –PUT IT ALL TOGETHER

(2 Lessons, one to start them off, one to present projects to the class):

Students will work singly or in pairs to produce a culminating project for this unit.  The project will be one of the following formats (students' choice).  Each project will present the issue of the Crisis of Biodiversity.  The projects will present the problems and possible solutions.  Students can make the project as broad or as specific as they wish.

1) Children's book 

2) Power Point Presentation

3) Poster

4) Essay to submit to the "Young Naturalist" competition that is sponsored by AMNH.

5) Any other creative effort that makes sense to the student and the teacher. E.g.:  songs, poems, dioramas, and plays, etc…

The projects will be presented as a museum exhibit hall (or science fair format), with students going around and learning from each other's work.  Students can explain their work later to the whole group if they wish.  Each student will get index cards to write their individual reactions to each presentation that they will leave in a pile in front of each exhibit. 

All Things Are Linked 
This story comes from the Lega people of Zaire and appears in the book The Crest and the Hide by Harold Courlander:
There was a certain chief in a certain village. He had many slaves. Whatever he wanted to be done, he ordered it. If it was a wise thing he wanted, his various counselors said to him: "Yes, it is good." If it was not a wise thing, they said, just the same, "Yes, it is good," because if they disagreed with him he grew angry, saying, "What! Do you say the chief doesn't know what he is doing?" But the lowest of his counselors never said yes or no. If the chief asked him about a certain thing he would think for a while and then reply: "All things are linked." 
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It happened one time that the chief could not sleep at night because of the croaking of frogs in the marshes. Night after night he could not sleep, and decided at last that the frogs would have to be exterminated. He told his counselors what he intended to do. One by one, as usual, they applauded him, saying, "Yes, it is good." Only the lowest of the counselors did not speak. The chief said: "You, counselor, have you no tongue in your mouth?" The man thought for a while, then he said: "0 chief, all things are linked." 
The chief thought: "This man knows nothing else to say."
The chief sent his slaves out to exterminate the frogs in the marsh.
They killed frogs until no more frogs remained.
They returned, saying, "Sir, the frogs are done with." That night the chief slept well, and he slept well for many nights thereafter. He was pleased with life.
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But in the marshes, the mosquitoes began to rise in swarms because there were no frogs to eat their larvae. They came into the village. They came into the chief's house and bit him. They made his life a misery. The people of the village suffered. So the chief ordered his slaves to go out and kill mosquitoes. The slaves went out, they tried, but the mosquitoes were too numerous. They continued to plague the village. The chief called his counselors.  He scolded them, saying, "When I asked you about killing the frogs, you answered, 'It is good.' Why did you not say, 'If the frogs are killed the mosquitoes will multiply?' Only one of you said something for me to think about. He said, ' All things are linked,' but I did not understand his words." 
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The mosquito hordes made life unlivable. People left their houses and fields and went away. They went to distant places, cleared new fields, and began living again. The old village became deserted except for the chief and his family. Finally, the chief, too, took his family and went away.
Because of what happened there came to be a saying:
" 'Yes, it is good' causes a village to become deserted."
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NEWSWEEK AUGUST 12, 2002

My Turn:  By:  Thom Schwarz

Mother Nature Knows What She's Doing. . .I don't. A little of this, a pinch of that: the process of restoring my land is harder than I thought

     When I moved my family to my great-uncle's apple farm 15 years ago, the grass between the rows of trees was the consistency of a putting green. The two-acre agricultural pond, created 50 years prior to hold water for the tractor pulled tree sprayers, was silent and calm; not a frog or fish lived where containers of fertilizer and fungicide were rinsed and discarded. No birds sang in the trees. No spring peepers announced the evening.

     A few weeks after we arrived to help care for him, 95-year-old Uncle Joe announced, "I've had enough. Time to quit. " And so the mechanized, chemical-laden, century-old apple enterprise came to a halt. Our neighbors were amazed that tough Uncle Joe would cease growing his dozen varieties of apples. But quit he did, and by spring the grass between the trees had grown waist-high. Fall came and, with it, the migrant pickers. We politely turned them away. 

The apples stayed on the trees until the first frost, then they fell by the hundreds of thousands.

     During previous winters Uncle Joe had tossed fertilizer and "mouse bait" (rodent poison that's spread around the base of the trees) by the ton. Now, the ground was chemical-free. Consequently, small visitors came, uninvited but not unwelcome. After each storm the mice would tunnel a fresh maze just beneath the snow while our two terriers dug frantically after them. We laughed, but one morning Wolfie brought us an ermine, an eight-inch weasel in a winter coat. How the dog had found and subdued this scrappy, rarely seen animal was a mystery, but clearly our little farm was edging its way back to a more natural state.

     The next spring my wife began collecting the nearly empty chemical containers that were scattered across the farm, containers we feared leached toxic residue after every rainfall. I quietly thought she was foolish. Didn't environmentalists claim that it would take a millennium for those chemicals to degrade? But as my wife piled the containers on the flatbed trailer week after week, wild grapevines and rosebushes were popping up at every turn.

     The next spring the peepers returned, along with red-winged blackbirds, bats, goldfinches and more warblers than I could identify. I wondered if it was our efforts at cleaning up or the absence of20th century agricultural industry that allowed this sudden surge in wildlife. Without anyone to contradict us, my wife and I claimed the victory. Like every suburbanite who has ever pulled a dandelion and felt as though he shaped his environment, we thought we controlled our corner of the world. For too long, man had disturbed the natural order on our farm; now we had restored the balance. Or had we?

     Our next project was getting rid of the huge algae bloom in the pond, and the crop of weeds that made paddling across it on turtle patrol impossible. Our green response was to purchase a hundred catfish fingerlings to eat the weeds and perhaps clean up the algae as well. We didn't expect instant results, and for the next two years we made do without swimming. During that time we noticed a distinct fall off in the frog population. The effects of a limited food supply, I assured myself.  But I began to wonder if some unseen predator was enjoying frog eggs at every meal.

     Three years after we introduced them to the pond, the first adult catfish appeared at the dock when we scattered canned corn for the sunfish.

But the sunnys were now as rare as the frogs. In their place were two or three dozen catfish. And occasionally a three-foot, five-pound specimen-we nicknamed him Jaws- would lazily cruise to the surface, scaring off the other fish. "Kids," I speculated, "I think we've discovered the reason the frogs disappeared.  While we are not certain how we affected the balance of nature, we are not ready to quit mucking with the formula, either. It's just a desire to lend a helping hand to species in trouble, and maybe add a personal touch or two that might work nicely. My son and daughter have learned both science and generosity in their efforts to rehabilitate car-crunched turtles and crippled crows. Around our farm, kindness to all creatures is the code.

     But even that philosophy may have unintended effects. Last winter, my daughter rescued an injured pigeon, which stayed in our barn and attracted others to roost in the rafters. Cute, we thought, everyone needs company. Then we noticed that these guests were displacing other species at the feeders. This time we didn't ask, "What should we do?" but rather "Should I we do anything?" The consequences of our actions go beyond what we intend or, apparently, what Mother Nature wants.

SCHWARZ lives in Pleasant Valley, N. Y.

Questions for Newsweek Article: MY Turn – Mother Nature Knows What She’s Doing…Newsweek 8/12/02

1) How did “silence” on the farm show the unhealthy status of the ecosystem?

2) Why did the Schwarz family allow the apples to fall off the tree?  How could that benefit the ecosystem?

3) List in order, the different species that returned to the farm.  Are they producers, consumers, decomposers…?)  

4) List two of the mistakes that the Schwarz family made in trying to restore the farm to its natural state.  How do you know they are mistakes?

5) What does the author mean when he says, "Around our farm, kindness to all creatures is the code. But even that philosophy may have unintended effects.”  Relate this quote to the NYT article, “In Suburbs, Deer Sprawl Meets the Deer slayer” (11/30/98)

New York Times - August 14, 2002


Canadians Duel Over the Fate of a Fragile Beauty

By CLIFFORD KRAUSS
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LAKE LOUISE VILLAGE, Alberta, Aug. 13 — It is the most famous picture postcard image of Canada's Rocky Mountain splendor: lovely Lake Louise shimmering under the giant Victoria glacier and surrounded by a dense forest of spruce and fir trees.

Normally, the only interruption to the tranquility is the occasional thunderous clap of ice breaking off the glacier, bringing cries of glee from tourists paddling canoes below.

But the emerald lake in Banff National Park has become a battleground between a large Canadian hotel chain and environmentalists who say they must make a stand here to save the country's 39 national parks from developers.

The issue at hand is a $45 million six-story addition to the giant Chateau Lake Louise hotel that has been the object of a series of lawsuits and environmental impact studies for nearly a decade.

The project has been swept up in a long-running battle between those who argue that the development must stop in order to preserve the wildlife of Canada's national parks and those who say that the park system is meant to serve the growing number of people who have made it part of a tourism industry that is vital to the Canadian economy.

Banff is already the most heavily developed national park in North America, entertaining more than five million visitors a year.

Environmentalists say that the addition of 81 rooms in a hotel wing to be used for conferences and conventions will put added stress on a fragile lake region where grizzly bears, lynx and wolverines are already threatened by the presence of as many as 20,000 tourists a day. Proponents say another couple of hundred visitors will not make that much of a difference.

"The reason we are polarized is because there are environmental lobbies who suggest that our national parks are wildlife preserves," said David M. Bayne, the Chateau Lake Louise general manager. "But they are for people also and needs have to be balanced."

Noisy protests and a billboard campaign around the United States against the project have produced a major distraction for the Fairmont hotel chain, which has earned praise from environmental groups in the past for its recycling efforts.

"I like to say when this all started I had hair," smiled Mr. Bayne, the 55-year-old hotel general manager, who is thinning at the top.

Nevertheless, the chain has pledged to move ahead with construction. It has successfully battled the environmentalists in the courts so far, and workers cut down trees on the site last week in preparation for the start of construction. 

Now environmentalists and the local Siksika Indians are taking the hotel to court again, this time challenging its right to continue drawing water from the glacier lake in its backyard.

Edward E. Whittingham, a director of the Banff Environmental Action and Research Society, called the Banff project "highly symbolic" as a political barometer of how Canada's national parks are being treated.

"Banff, as our first national park and Canada's flagship park, often sets the tone for the entire park system," he said, adding that the Lake Louise project is another gash in what he calls "death by a thousand cuts." Recent environmental reports show that Canada's national park system is no longer a pristine preserve for the country's rich assortment of flora and fauna.

Several wildlife species, including the Atlantic lynx, the Atlantic salmon and the northern leopard frog, have disappeared from New Brunswick Province's Fundy National Park since it was established in the 1940's. Approximately 20 species of amphibians and reptiles have been lost over the last century in Ontario Province's Point Pelee National Park through overuse and pollution.

A major Canadian government study issued in 2000 concluded that only one of the nation's 39 national parks — Vuntut, in the Arctic reaches of the northern Yukon — is free of ecological damage.

Park loons have been found to have high mercury levels in their blood and feathers. Over-visitation in some parks has reduced the population of bullfrogs, silencing their chorus of droning around several lakes. Moose, once a common sight for vacationing motorists, have virtually disappeared from many park areas because of increased traffic, including the stretch along Banff's lower Bow Valley.

With three ski centers in the park expanding, with the town of Banff becoming a sprawling international shopping center and with lodges sprouting up around the park, the federal government recently set a cap on development over the Lake Louise area. Nevertheless, the community plan allows hotel beds to increase from 2,400 to 2,700 by 2011.

The most publicized symbol of this growth is the Chateau Lake Louise meeting center. Several environmental groups sued to oppose the hotel expansion, arguing that conventions on the lake would extend the tourist season to the fall and spring, critical seasons for wildlife trying to store food and breed.

The Federal Court of Appeal ruled in favor of the hotel chain last year, citing an environmental impact study commissioned by Parks Canada that concluded that any increased use of water and wildlife trails as well as increased human waste caused by the operation of the meeting center "can be mitigated and/or compensated for."

A report issued this week by the Environmental Investigation Agency, a Washington-based private group, found otherwise. It stated that the hotel extension will increase traffic and extend the tourist season, which "will harm already stressed ecosystems and threaten key species such as grizzly bears, wolverines and mountain goats."

The environmentalists have not given up hope of stopping the project.

Last week Joe Comartin, a member of the House of Commons and a leader of the opposition New Democratic Party, tried to make the hotel project a political issue by calling on the Liberal government to issue an interim order prohibiting construction until two challenges to the hotel's water permit are resolved.

One of the challenges is coming from the 5,500 members of the Siksika nation who have land claims downstream from Lake Louise. The Siksikas want to reverse the recent Parks Canada decision to renew the permit, arguing that their treaty rights were infringed since they were not consulted in a decision that they say will cause more pollution on their lands.

Joe Weasel Child, the Siksika land claims manager, said he does not care if his legal action cripples the hotel and forces it to close. "This is our land," he said. "And we are not waiting for the courts to decide either. We'll do what it takes. We have plans but I don't have the authority to disclose them."

Questions for NYT article: “Canadians Duel Over Fate of a Fragile Beauty” 8/14/02

1) How are the economic needs and environmental issues of Canadians in opposition to each other on this issue?

2) What environmental problems have overuse and pollution of Canada’s National Parks caused?

3) What are the three groups that are expressing opposing points of view?  What are their issues?

4) Should National Parks be places for environmental preservation or places for people to enjoy nature?  In your opinion, is there a way to compromise?  How? Why do you think this way?

New York Times - August 14, 2002

U.N. Report Paints Gloomy Picture of Planet

By THE ASSOCIATED PRESS
UNITED NATIONS, Aug. 13 (AP) — The more than 100 world leaders who will attend the Earth Summit this month must tackle the double threat of widespread poverty and increasing environmental devastation that has left billions of people facing food and water shortages, according to a United Nations report released today. 

The report reviews data from the United Nations and international organizations about the use of natural resources and presents a sobering assessment of the planet. 

Forests are being destroyed, drought is becoming more intense, sea levels are rising, agricultural production cannot keep up with the demand for food, many plant and animal species are at risk of extinction, and air and water pollution are killing millions of people, the report asserts. 

"The real threat that we face now is the insidious global spread of poverty and environmental stress — and that is the real security threat that we need to address," said Nitin Desai, who heads the United Nations department that created the report, the Department for Economic and Social Affairs. Mr. Desai who will serve as chairman of the Earth Summit, which will meet in Johannesburg from Aug. 26 to Sept. 4. 

At a news conference to announce the report's release, Mr. Desai said that there had been excellent small-scale initiatives to tackle many of the problems and that the great challenge of Johannesburg would be to mobilize governments, voluntary organizations and the private sector to implement those initiatives on a large scale. 

Another challenge, he said, is to connect the agenda to preserve the world's natural resources with the goals adopted by more than 150 world leaders at the United Nations Millennium Summit in 2000. Those goals include reducing by half the number of people living in poverty and giving every child an elementary school education by 2015. 

"You can't reduce poverty unless you also address land and water," Mr. Desai said. "You can't improve children's health without addressing sanitation and air quality." 

The report also said that the world was failing to produce enough food for a global population of 6 billion, with almost 800 million chronically undernourished. That number is declining. But the world's population is projected to reach 8 billion by 2025.
November 30, 1998, Monday 
METROPOLITAN DESK 
New York Times - November 30, 1998

In Suburbs, Deer Sprawl Meets the Deerslayer 

By ANDREW C. REVKIN 

MINNEAPOLIS -- The marksmen gulped a hasty dinner of pasta and salad before preparing to spend a chilly night stalking their quarry. Their quarters had the look of a wilderness encampment for commandos, with heavy wool socks hung to dry and foam-lined cases for custom-made rifles stacked near a fireplace. Telescopic sights and night-vision gear sat on a bed. 

But this was no guerrilla hideout. It was a suite at a hotel, in the heart of the endless patchwork of malls and town house complexes ringing this city, less than 10 miles from downtown. 

The team of hunters, led by Dr. Anthony J. DeNicola, a Yale-educated wildlife biologist from Hamden, Conn., was here to methodically kill up to 150 deer, under a contract with the government of Eden Prairie, a suburb that is one of many municipalities trying to cull overgrown herds of white-tailed deer. 

The five-member team's next stop, depending on a decision by the New Jersey Attorney General's office, could be Princeton Township, where the Mayor, Phyllis L. Marchand, recently compared the deer problem to the avian invasion in the Hitchcock film ''The Birds.'' 

For more than a decade, as populations of white-tailed deer have exploded on the fringes of many Eastern and Midwestern cities, the overrun suburbs have tried all kinds of ways to reduce the attendant threats of deer-car crashes, Lyme disease (which is carried by deer ticks) and damage to gardens, shrubbery and forests. Sharpshooting is the newest tactic in the war. 

Dr. DeNicola, whose doctoral dissertation at Purdue University was on the use of contraceptives to control deer, said he considered every option before settling on shooting when he set up his team. The goal is stealth, precision and compassion, he said, and sniper rifles are used because the shooters can nearly guarantee an instantly deadly head shot with every squeeze of the trigger. 

In 1995, Dr. DeNicola set up a nonprofit group, White Buffalo Inc., which he runs out of his Hamden home, that in effect engages in contract killing of deer, at rates from $200 to $300 a head or more, depending on the situation. 

During recent contracted shoots in Long Island, N.H., and Dune Acres, Ind., Dr. DeNicola's team was dogged by protesters, some blasting air horns to scare the deer. Animal rights groups object that shooting just reduces the population temporarily and must be repeated for several years. But many elected officials and residents in these and other communities that have hired Dr. DeNicola have nothing but praise for him. 

''He's professional, he's a scientist, he's a marksman,'' said Dusty Stemer, president of the Dune Acres Town Council. The two-square-mile community of 170 homes, on the southern tip of Lake Michigan, was so plagued by deer that one out of four drivers in town had hit one, she said. In February, White Buffalo killed 51 deer in five days. 

Similar sharpshooting programs employing local police officers or wildlife officials have been used for several years around Chicago, Milwaukee, and other areas. But Dr. DeNicola is the first person to establish a business operating across the country. He has undertaken wildlife-culling projects from a Catalina Island, Calif., effort to shoot feral goats and pigs, to the eradication of deer on Monhegan Island, Me. 

He started White Buffalo as a nonprofit venture to help finance research in wildlife management. Eventually, he said, he plans to shift to a commercial business, but only if the deer-culling strategy gains more acceptance. 

''If we look biased, it's by default,'' said Dr. DeNicola, 32, a square-jawed technician who makes his own ammunition on a table in his living room and can fire a series of rifle bullets into a dime-size circle at 100 yards. White Buffalo has 11 rifles, many of which are custom made by the same gunsmiths who make weapons for Navy Seals. 

''As much as people hate to see things die -- they spend $10,000 on vet bills to save a pet -- mortality has to occur,'' Dr. DeNicola said. Since deer have no predators and hunters in crowded suburban areas, he said, nothing keeps them in check. 

He and his team work mostly at night, often with an escort of local police officers to keep away protesters or explain the situation to suburbanites alarmed by the unfamiliar sound of gunfire. 

In states that allow them, the team uses silencers on rifles to prevent a herd from scattering, and to avoid disturbing residents. 

The marksmen prepare a site several weeks ahead of time, placing bait daily in safe locations, using infrared detectors on deer trails to record the hour when they pass, and then shooting from tree platforms or from trucks when they pull up to a baited site. 

They almost invariably kill each deer with a single shot in the head, said state wildlife officials who tracked the projects in New Hampshire and Maine. 

''We live in a sanitized world, so that's what we try to bring to this operation,'' Dr. DeNicola said. ''You don't hear the gunshots, you don't see the bloody carcasses, but in the end the deer are gone.'' 

Early in the century, it it estimated that there were about 500,000 white-tailed deer in the United States, but their numbers were kept in check by widespread hunting and by coyotes and other predators. Now there are thought to be more than 15 million deer. Each year, they cause 500,000 car accidents in which about 100 people die. In the most recent case in New York, a 9-year-old boy in the town of Malta died on Nov. 20, the day after the family car struck a deer that then crashed through the windshield. 

A sharpshooters' rifle is not the only weapon being used to reduce herds. In North Haven, N.Y., New Canaan, Conn., and many other municipalities, permits have been issued to hunters using bows or shotguns to kill more female deer. But so far, those efforts have had limited success but have caused ample debate. 

In hopes of increasing sport hunters' kill this year, New Jersey temporarily lifted its ban on using bait to attract deer to a hunting spot. But some hunters condemn the practice, saying it has reduced the sport to a slaughter. 

Relying on hunters to cull deer can also create problems. The first arrow or shotgun blast does not always kill a deer, resulting in a significant percentage of wounded animals. ''When a deer runs off and then dies on Mrs. Smith's lawn, you have a problem,'' Dr. DeNicola said. 

At the Fire Island National Seashore off Long Island, N.Y., and in Groton, Conn., the Humane Society and local wildlife officials have collaborated on projects testing deer contraceptives. But the operations are most effective on isolated groups of deer, and sterilized females must be reinoculated every year, making the efforts costly and complicated. 

In many places, some homeowners have simply chosen to embrace the big-eyed, big-eared grazing animals. 

In Princeton Township, which for years has been debating how to manage its deer population, estimated at 1,300, many residents continue to feed the animals, among them Tamara Gund, a professor of chemistry at the New Jersey Institute of Technology. Every week in the fall and winter, she said, her family puts out about 300 pounds of corn and deer food pellets. ''We love to see them,'' she said. 

But most residents of the township, where deer-car crashes are a daily event, appear to support the views of the mayor, Ms. Marchand. 

Ms. Marchand said that the township was prepared to retain White Buffalo to shoot at least 200 deer this winter, at about $250 each, if the State Attorney General rules that a state ban on high-powered rifles would not apply to a local deer-management project. A ruling is expected in early December. 

But a Princeton sharpshooting project, even if sanctioned by the state, could be opposed intensely by deer lovers and animal rights advocates. ''This sharpshooting idea is horrible, insane, barbaric,'' Ms. Gund said. ''It reminds me of the Final Solution. There has to be a better way.'' 

In the meantime, Princeton's animal control officer, Mark Johnson, is staying busy, since deer-car crashes are now a regular part of the rhythm of suburban life. Every day through the fall and early winter, he picks up the night's road kills. 

When the township bought him a new truck in August, it paid an extra $4,000 for a hydraulic lift on the back bumper. Its sole purpose is to make it easier for Mr. Johnson to deal with the heavy bodies. 

On a recent November morning, the platform dropped and rose seven times. Mr. Johnson piled the bodies in the woods, and later a state contractor was to cart them away. 

Questions: 

1) In what ways are deer an opportunistic species?

2) How may that threaten biodiversity/

3) What landscaping, pet, and wildlife management mistakes do many people make in the suburbs?

4) Why is it important for everyone to know how nature works?
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