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phy leaming with interactive multimedia
materials enabling students and teachers to
immerse themselves in exciting geographic

BGGS is the Bitannica
Gl ob al G e o gr aphy SY st em,
a modular electronic
learning system which
combines the latest Peda-
gogical approach to geogra-

They use an inquiry approach and are organized
around ten world regions:

South Asia

Southeast Asia

]apan
Former Soviet Union

East Asia

Australia / New Zealand / Pacific

North Africa/Southwest Asia

Africa-South of the Sahara

Latin America

Europe

Each GIGI module is centered around a particular
question, such as "Why are people in the world
hungry?" and "Is freedom of movement a basic
human right?" The lead question is explored in
one region of the world, then, in most modules, in

a second region, before being investigated in
North America.

The modules can be used in geography classes, or
selected modules can be used in other courses,
such as Earth Science, Global Studies, or Econom-
ics. Twelve modules constitute ample material for

a full year's geography course. Each module is

accompanied by sets of laminated mini-atlases
which students can write on with dry-erase
markers (provided by the teacher), then wipe
clean to be re-used by the next class. This activity
works well with cooperative groups of students'

investigations. BGGS is made up of the following
components:

. Geographic Inquiry into Global Issues
(GIGI) Student DataBooks
Teacher's Guides with Overhead Trans-
parencies in a three-ring binder
Laminated Mini-Atlases to accompany
each module
BGGS CD-ROM with User's Manual
3 BGGS Videodiscs with Barcode Guides
3 thematic posters

This section of your Teacher's Guide will exam-
ine each component and demonstrate how the
components work together to facilitate some very

exciting geography leaming for you and your
students!

I. GIGI
Geographic Inquiry into Global Issues (GIGI)

is the foundation of the BGGS. GIGI is a series of
modules developed at the Center for Geographic
Education at the University of Colorado at
Boulder. The modules are independent of one
another and can be presented in any order'
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Each module comprises a Teacher's Guide in a
three-ring binder which includes Handouts and
Activity masters for duplication and Overhead
Transparencies; twenty-five Student DataBooks
(additional Student DataBooks available) and the
Mini-Atlases all packaged in a sturdy box
suitable for storage when the class moves on to
the next module. Since the Student DataBooks
are soft-covered three-hole punched, non-
consumable books, we recommend that each
student have a binder to protect them. BGGS
binders are available from Britannica, or you
might ask each student to obtain one at the
beginning of the course to keep the books in
good condition for the next group of students
that will use them. As the class completes a
module, you can collect the Student DataBooks,
place them in their storage box, and distribute
the next module's DataBook to be placed in the
student's binder.

GIGI print materials are organized in a unique
fashion. The Teacher's Guide explains proce-
dures to use in presenting the material found in
the GIGI Student DataBook. Miniature layouts of
student pages show the teacher how many pages
of student material correspond with a given
Teacher's Guide page. The Teacher's Guide
includes Activities and Handouts to be copied
and passed out to the class and Overhead
Transparencies to enhance each lesson. All of a
module's Activities, Handouts, and Overheads
are located behind the third tab divider in each
Teacher's Guide.

The teacher needs to become familiar in advance
with both Teacher and Student material in order
to effectively engage the class in meaningful
geographic inquiries. There is a comprehensive
"Memo to the Teacher from the GIGI Staff" in
each Teacher's Guide which explains in detail the

goals and principles behind the inquiry approach
to geography learning.

The electronic components of the Britannica
Global Geography System further empower
students and teachers alike to engage in mean-
ingful investigations. They are explained in detail
in the following section.

II. BGGS CD-ROM
The BGGS CD-ROM is a resource manager and
reference tool designed to help both teachers and
students get maximum impact from the
Bitannica Global Geography System, This CD-
ROM contains the text of the GIGI Student
DataBooks in both Spanish and English, as well
as Britannica's innovative geography reference
program GeopediarM all on a single disk. Here
are some of the ways you and your class can use
this software:

r \fhen preparing to teach a module, you
can access the GIGI Student DataBook on
the CD to find which other elements of
the BGGS are keyed to that lesson. For
example, if you are teaching Lesson 3
in the Population and Resources module
(What is overpopulation and how is it
distributed?), accessing that lesson on the
CD-ROM will reveal that there is one clip
on the Economic Deaelopment videodisc
called "Population/ Wealth Correlation. "
With this information, you can plan when
to reserve your department's videodisc
player to preview the clip and show it to
your class.

Furthermore, you will discover that there is one
GIGI mini-atlas activity related to this lesson, five
articles in the Geopedia database, ten entries in



Geopedia's World Data, five maps in the
Geopedia Atlas, and five learning activities in the
Geopedia BrainTeasers. You may want to assign
each student or small group of students a re-
search project using these extra resources to be
done over the course of the module, or you can
create a set of questions which the students must
complete using the information found in
Geopedia.

These activities can serve as a performance-based
assessment of what students have learned in
studying each module.

Since many schools have a limited number of
computers with CD-ROM drives available, you
may wish to devise a rotating schedule or sign-
up system to ensure that each student has a
chance to get at the BGGS CD-ROM. If it takes 15
class periods for a class of twenty-five students to
do one module, students working in pairs can
each have one turn at the computer if they
schedule their time at the outset of the module.
Using the CD-ROM's resource managing capabil-
ity, you will have a very good sense of what
resources you have at your disposal and how to
make the most of them.

All GIGI lessons are indexed by word and
by key topic. If your class is studying food
shortages in the Hunger module, you can
key in the word hunger, and immediately
leam where else in the GIGI modules this
word or key topic appears. You can go
directly to those occurrences in the text. You
will also be directed to appropriate Geopedia
references and Brain Teaser activities.
Figures, Maps and Tables from GIGI print
modules do not appear in the CD-ROM.
However, the caption describing each of
them is part of the online text.

. If Spanish is the primary language of your
students, GIGI lessons can be accessed
and printed out in Spanish from the
BGGS CD-ROM. The BGGS Videodiscs
have a Spanish soundtrack as well.

III. BGGS Videodiscs
More than ever before, today's students are
visual leamers. The GIGI modules explore issues
and regions of the world with which many
students are unfamiliar. With this in mind, we
have produced three videodiscs, one to corre-
spond to each of three major strands we have
identified in GIGI: Earth's Enaironment and
S ociety ; Economic D eaelopment ; and GIob al P olitical
and Cultural Change.

These videodiscs, with English and Spanish
soundtracks, can take you and your class to the
parts of the world you are investigating with the
wave of a barcode wand. Your class will hear
how Amazon native peoples feel about the
exploitation of the tropical rain forests where
they live, witness the erurption of a volcano, and
see first-hand the environmental disasters human
beings have brought about.

The Barcode Guide which accompanies each disc
enables you to access with a light pen or barcode
reader, segments which pertain to the lesson
being investigated. The Guide includes barcodes
in both English and Spanish. Teachers can use
the segments to enrich lessons, and students can
make use of segments to enhance a report or
group presentation.

There is a full-color poster to accompany each
videodisc cluster which engages the students by
asking "How do these images connect to you?"
The posters can provide a colorful springboard
for classroom discussion.
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ffi Nlemo to the Teacher ffi
ffi from the GIGI Staff ffi

You haue in yowr hands the GIGI Teacher's Guide. Teaching witb
GIGI is a departure from teaching with a conuentional textbook.By
taking the time to stwdy this memo-about 30 minutes-you will
gain a good understanding of the kind of teaching tbat's needed to be
swccessful with GIGI. We hope you haue a rewarding and enioyable
experience!

Goals

The three major goals of. Geographic Inqwiry into Global Isswes
(GIGI) are to help you teach your students the following:

L. Responsible citizenship
2. Geographic knowledge, skills, and perspectives
3. Critical and reflective thinking

\We believe you can accomplish these goals as well as others by teach-
ing real-world issues. GIGI presents these issues with an inquiry
approach, using the information, concepts, skills, and perspectives of
geography.

GIGI and the Britannica Global Geography System

GIGI offers you two instructional modules for each of ten world
regions (Figure 1 on pages vi and vii). There is no necessary sequence
of modules; each one is independent, so you can use them in any
order you wish or put together smaller clusters of modules to fit your
needs. A leading question frames the issue of each module, and stu-
dent inquiry proceeds through a sequence of lessons, each of which
requires one or more daily periods of class time.

Color photographs at the beginning and end of each Student
DataBook graphically illustrate the topic under inquiry.

Modules typically begin with a broad introduction to the global
issue. Then, a major case study of three to four lessons examines the
issue in a real place within the selected world region. Students also
explore, usually in a single lesson, a comparative case study in a
different region, which gives a variant of the issue and a sense of its
global nature. Modules also bring the students "back home" to focus
on the issue as it may appear in the United States or Canada. 

'We 
do

this because although North America is not one of the 10 GIGI

iv
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regions, frequent comparisons to North America throughout each
module achieve additional instruction on this "home region."

Each GIGI module requires from two to three weeks of teaching
time (10 to 15 class periods of 50 minutes) and contains a Student
DataBook, Teacher's Guide, and Mini-Atlas. These GIGI print mate-
rials are at the heart of the Britannica Global Geography System
(BGGS), which extends and enhances the inquiry approach to real-
world issues with a CD-ROM and three videodiscs.

The BGGS CD-ROM puts the text of the GIGI Student
DataBooks on line in both English and Spanish, then enables both
teacher and students to search the text by lesson, key topic, or
word to find the resources in the system that will enhance each.
GeopediarM, Britannica's multimedia geography program, is provided
in the CD-ROM for follow-up research. It features an atlas with
more than L,000 new maps, an encyclopedia with more than 1,1200
geography-related articles, statistical information on every country
from Britannica'World Data Annual, a chartmaker for creating
charts and graphs, a selection of video clips exploring cities and
regions, and an electronic notepad allowing teachers and students to
clip and edit text right on the screen.

Three videodiscs, designed to electronically transport students to
the regions of the world where GIGI case studies are focused, are
another part of the BGGS. The discs emphasize three major strands
of the GIGI investigations Earth's Enuironment and Society,
Economic Deuelopment, and Global Political and Cuhural Change.
Each videodisc has two soundtracks, English and Spanish, and is
accompanied by a Barcode Guide that enables teachers and students
to access the segments that accompany the GIGI lesson with a wave
of the barcode reader. A poster accompanies each videodisc to rein-
force the connnections between your students and the issue being
studied.

A full explanation of the Britannica Global Geography System
components and how they work together is located in the BGGS
overview in the front section of this Teacher's Guide.



vi Geographic Inquiry into Global Issues

Geographic lnquiry into Global lssues (GlGl)
lssues, Leading Questions, and Case Study Locations

South Asia Population and Resources Religious Conflict*

How does populotion growth Where do religious differences
affect resource ovoilability? contribute to conflict?

Bangladesh Kashmir
(Haiti) (Northern lreland)

Southeast Asia Sustalnable Agriculture Human Rights

How con the world ochieve How is freedom of movement o
sustoinable ogriculture? bosic humon right?

Malaysia Cambodia
(Cameroon, Western United (Cuba, United States)

States)

fapan Global Economy* Natural Hazards

How does trade shope the Why do the effects of natural
global economy? hozords vory from ploce to

f apan ploce?
(Colombia, United States) Japan

(Bangladesh, United States)

Former Soviet Diversity and
Union Natlonallsm* Envlronmental Pollutlon

How do nations cope with Whot ore the effects of severe
cultural diversity? environmentol pollution?

Commonwealth of Aral Sea
Independent States (Madagascar, United States)

(Brazil, Un ited States)

East Asia Population Growth* Political Change

How is population growth How does politicalchonge affect
to be monaged? peoples ond ploces?

China Hong Kong
(United States) (South Korea, Taiwan,

Singapore, Canada)

* Under development

Figure 1 Matrix showing GlCl modules. Geographic issues are in bold
and leading questions are in italics. Major case study
locations are followed by comparison examples in
parentheses.
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Geographic Inquiry into Global lssues (GlGl)
lssues, Leading Questions, and Case Study Locations

Australia/
New Zealand/
Pacific Global Climate Change

Whqt could hoppen if global
warming occurs?

Australia and New Zealand
(Developing Countries,

U.S. Gulf  Coast)

Interdependence*

What are the couses and effects
of global interdependence?

Australia
(Falkland lslands, United States)

North Atrica/
Southwest Asia Oil and Society*

How have oil riches chanqed
nations?

SaudiArabia
(Venezuela, Alaska)

Hunger

Why are people hungry?
Sudan
(lndia, Canada)

Afrlca-south
of the Sahara Building New Nations*

How ore notion-states built?
Nigeria
(South Africa, Canada)

lnfant and Child Mortality

Why do so mony children suffer
from poor health?

Central Africa
(United States)

Latin America Urban Growth

What are the couses and
effects of rapid
urbonizotion and urban
growth?

Mexico
(United States)

Development

How does development offect
peoples ond ploces?

Amazonia
(Eastern Europe, U.S. Tennessee

Valley)

Europe Regional Integration*

Whot are the advantoges of
and borriers to regional
integration?

Europe
(United States, Mexico,

Canada)

Waste Management

Why is waste monogement both
a locol ond globol concern?

Western Europe
(Japan, United States)

* Under development

Figure 1 (continued)
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The Student DataBook contains the following features:
o Memo to the Student from the GIGI Staff
o An overview of the key questions and places explored in the

module
o Lesson objectives
. Data presented in a variety of forms, including text, maps,

graphs, tables, photographs, and cartoons
o Questions
o Glossary
o References

Students are not expected to learn the GIGI curriculum through
the Student DataBook alone. Rather, they derive meaning from the
DataBook when you use the Teacher's Guide to work through the
curriculum with them. You may want to explain this process to stu-
dents. Point out that you will be directing them to carry out various
activities thatare not specified in their text but are important in the
sequence of learning.

Prior to teaching the first lesson, be sure students read the
"Memo to the Student from the GIGI Staff" and the two-page
overview, which gives the module's objectives in question form. Point
out the Glossary and encourage its use as you work through the
module, noting that glossary words are listed at the beginning of
each lesson. So that students will know what they are expected to
learn, they need to read carefuily and understand the objectives listed
at the beginning of each lesson.

This Teacher's Guide contains the following sections:
o Preparing to Teach This Module, a synopsis of the module's

leading question, themes, and activities
o Module Objectives
o Number of Days Required to Teach the Module
o Suggestions for Teacher Reading
o Extension Activities and Resources

Most lessons include the following sections:
o Time Required
o Materials Needed
o Glossary \fords
o Getting Started (suggested anticipatory sets)
. Procedures (for group and individual work)
. Modifications for older or younger students (in a

different type face, printed in color)
o Questions and Answers (shown in tinted boxes)
o For Further Inquiry (suggestions for extensions andlor

assessments)
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. Masters of Overhead Transparencies and Activity masters
and keys (located at the back of the Teacher's Guide)

Each module has its own accompanying Mini-Atlas, which pro-
vides four-color maps designed especially for use with that module.
The Teacher's Guide explains how to use these maps. No additional
atlases are required to teach the module, but large wall maps are
highly recommended for your classroom. In addition to the maps in
the Mini-Atlas, you will find numerous maps in the Student
DataBook.

Intended Grade Levels
'We 

believe GIGI enables you to probe global issues in various
degrees of depth. This allows for the modules' use both over several
grade levels (7-t2) and over varying lengths of time at a grade level.
The Teacher's Guides suggest alternatives for modifying instruction
for different grade levels where appropriate. The reading level varies
within each module: The Student DataBooks are approximately at
grade 9 level, but some extracts from other sources are more chal-
lenging. These extracts are important because they show students
that many people have contributed to the data, but younger students
may need more time and help to understand them. The Teacher's
Guides also include extension activities and resources that can maxi-
mize the grade-level flexibility of each module. Using the visuals
included in the BGGS videodiscs and the activities built into the
CD-ROM, you can further tailor instruction to your students.
Obviouslg you will determine whether particular lessons suit your
students' abilities. 

'$7hen 
a range of required teaching time is given

for a module, for example, 10 to L2 days, the greater amount of time
should be planned for younger students. If you believe a lesson might
be too difficult for your students, eliminate or simplify it. Rarely will
the elimination of a lesson render a module ineffective. On the other
hand, try to utilize the suggested extensions if the lesson does not
adequately challenge your students.

Issues-Based Geographic Inquiry

In order to foster active learning and higher-level thinking, GIGI
stresses issues-based geographic inquiry. Inquiry is essentially the
method of science and of good detective work: It poses questions and
proposes answers about the real world and it tests its answers with
real data. Students do this with GIGI. Because this approach may be
different from what students are familiar with, you may wish to pre-
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pare them by describing the process and its connection to the real
world. Also, their reading and discussion of the "Memo to the
Student from the GIGI Staff" will help them understand the inquiry
approach. GIGI is based on Frances Slater's inquiry activity planning
model (1,993). To reach GIGI's goals, your students study specific
global issues by pursuing answers to geographic questions (Figure 2).
They answer these questions by analyzing and evaluating data, using
geographic methods and skills. This "doing geography" approach
leads to significant outcomes in knowledge, skills, and perspectives.
The progression from questions to generalizations "is crucial as a
structure for activity planning and as a strategy for developing mean-
ing and understanding. Meaning and understanding define the
process of tying little factual knots of information into bigger general
knots so that geography begins to make sense, not as a heap of iso-
lated facts but as a network of ideas and procedures" (Slater 1993,
page 60) .

In truly free inquiry, students work independently but with GIGI
posing questions and providing data, you and your students explore
the issues together. This approach supports and encourages your stu-
dents in learning geography.

By using issues-based inquirS you promote the development of a
critical perspective in your students. They learn the habits of critical
and reflective thinking. Multiple and opposing positions are inherent

ClCl's model for issues-based geographic inquiry (after
Slater 1993).

Goals

I
I
V

lssues
I
I
V

Geographic Questions

I
V

Methods of Processing + Data + Exercise of Skil ls
I
I
V

Outcomes

I
I
V

Assessment

Figure 2
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in these issues. Facts can be used to support different points of view'

This is the conrext in which the habits of the critical perspective can

develop, and interpretation is the key activity. \(lith GIGI you foster

these habits and 
"tili,i.r 

as you help your students interpret data

guided by hypotheses, propositions, arguments' or questions'

A' ers.nt'ial element oi data-b^sed, issues-oriented inquiry is to

challenge your students by giving them opportunities to

o raise new questions'
o question the qualitY of the data,
. seek more useful or current data,
. articulate relationships they perceive,
' explain their processes of investigation, and

.de fend the i rpos i t i ons ,dec i s ions ,andso lu t i ons .

Why These Issues Were Chosen

In planning GIGI, we sought timeless issues that are truly global

in scope urrd ihut are of special concern to geographers. In this wag

GIGI fosters what the National Geography standards calls "the geo-

graphicallyinformedperson,'neededbymodernglobalcittzenry
[C.ogtuphy Education Standards Project 1?9,4)'

The major case studr chosen to give solid.grounding to lhe issue,

is focused on a region where the issui is clearly expressed-'-The sec-

ondary ."r"r,rrJiEs, based in other regions including the United

StatesandCanada,showtheglobalscopeoftheissue'
tt i, i*portunt to stress thit, although GIGI contains a wide selec-

tion of case studies in all major regions (Figure L) as well as frequent

references to the global distribution of many geographic phenomena,

GIGI is not 
" 

truJitional regional geography. It does not attempt to

provide basic geographic information for each region, such as one .
finds in,r"ii,["i regional geography textbooks. In teaching a GIGI

module, it is impor,"i to keep ihe emphasis.on the issue and not get

distractedwithextraneousregionalinformation.

Role of Questions
Each GIGI module is divided into six to eight lessons, each titled

uy u q".rrion; subquestions head individual sections of the lessons.

q".ri'i""t g,.rid. inquiry in order to merge tle grgc.ess of investiga-

tion with the drawing of .orr.l,.rsions. Directly linking questions and

"rrr*.r, 
helps u.hi.u! an intellectually satisfying understanding of a

pr.Uf.- (Sliter 1.993).\(hen students are asked to learn only conclu-

sions without learning how they are drawn, we perpetuate the tradi-

tion of an answer-cerriered education bereft of higher-level thinking'

Therefore, it is important that students understand they are not
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always expected to answer the questions when they first appear, but
rather to keep them in mind as guides when they are reading or
discussing.

GIGI asks both convergent and divergent questions, trying to
reach a balance between the two. Supplement the questions in GIGI
by asking your students many more of the types of questions suggest-
ed by Slater (L993). These are questions that encourage

. recall,

. classification and ordering,
o the use of data to draw conclusions,
. awareness of the limitations of data or of evaluation of

data, and
o awareness of the processes of reasoning used.

According to the National Geography Standards, the "geographi-
cally informed person applies a comprehensive spatial view of the
world to life situations" (Geography Education Standards Project
1994).In order to foster such a view of the world, GIGI asks
geographic questions that ask where things are and why. By asking
such geographic questions and by having students learn to ask them,
you will reinforce GIGI's approach. A good question to begin with is:
Where is this issue located? Then proceed to questions such as the
following:

. .sfhy 
does it take place there?

o How and why does this issue affect the people in this place?
o In what other places do people confront this issue?
o How and why are these places related?
o What alternatives do people have to improve their situation,

and which alternatives do you recommend?

Fundamental Themes of Geography

In recent years, many geography teachers have learned that the
five "fundamental themes" (Joint Committee on Geographic
Education 1,984) help them ask geographic questions. The theme of
Location asks where things are and why things are located where
they are. Place is the theme that inquires into human and physical
characteristics of locations. Human-Environment Interaction exam-
ines how and why humans both adapt to and modify their environ-
ments as well as the consequences of these actions. Movement inves-
tigates not only how and why places are connected but also what is
the significance of those interactions. The theme of Region seeks to
identify and explain similarities and differences among areas and
how and why these form and change. An extended explanation of
the themes and their concepts, interrelationships, and applications is
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given in Hill and McCormick (1,989). The themes are useful because
they encourage the kinds of questions required to help students
develop the geographic perspective.

xil l

Importance of Local Examples

GIGI is a world geography but it shows that issues work at vari-
ous geographic scales-personal, local, regional, national, and glob-
al. Because it is sometimes difficult for younger students to identify
with faraway places, success with GIGI in part depends upon the
ability of both you and your students to relate the issues to examples
in your local community. 

.We 
strongly recommend that you refer in

class to local examples of the issue being investigated. Just as impor-
tant, we encourage you to have your students conduct local field
studies related to this issue whenever possible. Issues having impor-
tant geographic dimensions abound in every community (see the
Extension Activities and Resources section at the end of this
Teacher's Guide for examples). Peak educational experiences often
come when students see things in the field that relate to their class-
room studies.'We discuss other reasons for local involvement in the
next section.

Familiar people can be as important as familiar places in motivat-
ing students. The quality of personal engagement is at the crux of
successful instruction. Using the BGGS videodisc segments that
accompany most GIGI lessons is a powerful way to help your stu-
dents find relevance by identifying the GIGI issues with real people.
Similarly, you can connect GIGI issues to everyday life at a human
scale, especially at the students' own age levels, by using current
newspaper accounts or magazines that address the student's perspec-
tive.

As you gain familrarity with teaching local examples, as you
develop field exercises for your students, and as you learn how to put
a human face on these materials, you will begin to customize the
GIGI modules to fit your particular environment. Our trial teachers
reported that the more they taught GIGI modules, the more comfort-
able they became in adapting them to fit their needs.

Fostering Optimistic and Constructive Perspectives

The seriousness and complexity of the global issues studied in
GIGI can overwhelm students unless you take care to foster opti-
mistic and constructive perspectives toward issues. "Gloom and
doom" needs to be balanced with examples of success and prospects
for positive change. It is important to help your students develop a
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sense of personal efficacy, an attitude that their actions can make a
difference in solving global problems. The maxim, ,,Think Globallv.
Act Locally," speaks to the need to help students organize and,.orr--
duct constructive actions that address local variants-of the issues they
are studying. As we noted earlier, student involvement in local pro-
jects enriches their educational experience. There is also good wi-
dence that it acually produces an optimistic feeling-that their
actions can make a difference-ro help them deal with the often diffi-
cult and sometimes depressing world issues. GIGI modules often
include lessons and activities to show possibilities for positive action.

certain perspectives foster student optimism and cbnstructive
behavior. Geography students, especiallg should learn to respecr
other peoples and lands, and they should come to cherish .n^uiron-
mental unity and narural diversity. They should also learn to be skep-
tical about_simplistic explanations, such as the theory that attempts
to explain human characteristics and actions in terms of the physical
environment alone, which geographers call "environmental determin-
ism." Most important, optimistic and constructive perspectives
accompany the development of empathy, toleranc., urrd open_
mindedness. These traits are fostered by avoiding sexist and racist
la-nggage, discouraging ethnocentricity, and challenging srereorypes,
simplistic solutions, and basic assumptions.

References to Data

unlike most textbooks, GIGI attributes its sources of data with
in-text citations and full reference lists, which is another way of
encouraging the critical perspective. In the Student DataBook. mate-
rial that has been extracted from original sources is indented and
printed in a different typeface. Long extracs are highlighted with
background color. Use of these sources helps your sludents learn that
real people construct ideas and data and that their concepts and
information are not immutable. Instead, they often change through
the critiques and interpretations of various people. By using these-
scholarly conventions, we intend to encourug. yorr studenis to
appreciate the tentativeness of knowledge and to value scholarship
and academic integrity.

Updating

_ Real data quickly become obsolete. GIGI addresses this fact by
discussing historical trends of data and by stressing concepts. you
should reinforce this bias for concepts and also freely acknowledge
the datedness of information by explaining why it is still used (foi
example, the lags between research and writing and publication and
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use; the lack of more recent data). 
-W'henever 

possible, guide students
to update materials. Britannica's Geopedia, on the BGGS CD-ROM,
contains data based on Encyclopa,dia Britannica's \forld Data
Annual, which is also available in print form. Have students use
these sources to supplement and update GIGI data.

Assessing Learning

Evaluation of student achievements with GIGI can be focused on
two broad areas. The first is the developing ability of students to
undertake geographic inquiry. The second is the acquisition of
knowledge and perspectives about the module issue.

The ability of students to undertake inquiry in geography can be
related to the primary questions that guide geographical study. They
are noted earlier in this memo. As students work through the mod-
ule, they are likely to become increasingly adept at asking and
answering geographic questions. Seek to extend your students'com-
petence in several clusters of skills that facilitate geographic inquiry.
These clusters include the following:

. Identifying problems and issues. This may be done through
observation, asking questions, brainstorming, reading, and
in other ways.

. Inquiring into the problems and issues in many ways such as
through map reading and interpretation, making surveys,
and using results of surveys done by others.

o Making decisions and taking action, for example, through
reviewing alternatives, establishing priorities and criteria,
and communicating cooperatively with people in other ways.

o Reflecting at all stages of the process of inquiry, especially
through careful consideration of diverse sources of evidence.

Students will acquire knowledge of the module issue as they
make their inquiries. This knowledge can be tested and graded.
Assessments may be based on the following:

. Knowledge and skills shown by work on Activities included
in this Teacher's Guide and on questions in the Student
DataBook.

o Observations of student participation in groups and in class
discuss ions.

Specific assessment ideas are given at the end of some lessons in
the section called For Further Inquiry. In addition, the Teacher's
Guide ends with Extension Activities and Resources. Some of these
extension activities can serve as authentic assessments.
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Potential Uses

In addition to the flexibility offered by the free-standing nature of
the modules, GIGI has a number of other characteristics that encour-
age widespread use. Modules can be extended and enhanced with the
BGGS CD-ROM, videodiscs, and posters. Because GIGI's issues-
based approach integrates several topics (for example, population,
economic, political, physical, and cultural geography) in a single
module, the modules are not conducive to using an approach in
which topics are taught separately. On the other hand, GIGI may be
used with a world regional approach because there are modules for
each of 10 world regions. A year-long world geography or global
studies course will have more than enough material by using 12 mod-
ules. Five to seven modules may constitute a one-semester, issues-
based geography course covering several regions. You can define
clusters of modules for your own curricular purposes. 

'We 
have iden-

tified three clusters for interdisciplinary studies within the Britannica
Global Geography System, each comprising six or seven GIGI mod-
ules. They are Earth's Enuironment and Society, Economic
Deuelopment, and Global Political and Cuhural Change. BGGS
includes a videodisc and poster for each cluster. These strand pack-
ages could well be used in Social and Environmental Studies, Earth
Science, Global Studies, and Area Studies classes. Activities in the
modules also support math, language arts, and arts curricula.

GIGI encourages and facilitates the development of a variety of
geographic skills that transfer widely into the natural and social sci-
ences. Among these are skills of asking geographic questions and
developing and testing geographic generahzations. These require
other GIGI skills including examining and making a variety of maps;
analyzing photographs; constructing and interpreting graphs and
tables of spatial data; and collecting, interpreting, and presenting
geographic information.

Finally, GIGI promotes a wide variety of linguistic, numeric, oral,
creative, and social skills as well as geographic skills. In particular,
GIGI emphasizes cooperative learning. \7e believe that one of the
great strengths of the GIGI modules is that they give students
practice in both group and individual problem solving. As students
become more familiar with the global issues, they learn that finding
solutions to world problems requires people to work together
cooperatively.
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PnEpeRING To TEACH THIS MoDULE

Environmental Pollution

What are the effects of severe environmental pollution?

Pollution of the global environment is a major issue in our soci-
ety. This module investigates this issue by looking at three case stud-
ies. The primary focus is on the environmental catastrophe caused by
human activities in the Aral Sea basin, in Central Asia. Prior to that
case study, students are introduced to the issue with a brief look at
the effects of water diversion on Mono Lake, California. Comparison
is also made to the degradation of the rain forests on Madagascar.
The module builds awareness of these problems and concludes by
asking students to make recommendations for future environmental
planning worldwide.

With respect to the five fundamental themes of geographS this
module focuses on how the interaction between humans and their
environment alters the physical and social characteristics of places. In
cases of environmental pollution, such changes are by definition neg-
ative. As a result, the information presented in this module can some-
times be rather depressing. In order not to leave students feeling pes-
simistic and hopeless about the future, activities have also been
included that foster optimism about what can be done to reduce
environmental pollution.

In Lesson 1,, students begin an activity that can be run continu-
ously throughout the module. Students conduct a survey of school or
community opinion about a local pollution problem. This survey,
modeled after one done by citizens concerned about Mono Lake,
California, gives students a chance to gather original data and
become involved in a local environmental issue of concern to them.
These are valuable citizenship skills and should help give the remain-
der of the module more meaning.

Lesson 2 introduces the Aral Sea environmental disaster, describ-
ing the Aral's physical situation and making comparisons to bodies
of water more familiar to students. Lesson 3 asks why the Aral Sea is
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shrinking; students link the demands for increased agricultural pro-
duction to increased irrigation and the removal of the lake's water
source. In Lesson 4,the disaster is explained in detail, with readings
about the effects on air, water, and soil pollution. The lesson also
covers the human dimension of the problem-the economic and
health problems associated with the pollution. The next lesson asks
what can be done to resolve the Aral crisis. The conflict between
local and central government control of resources provides the back-
drop for discussion. In Lesson 6, students look at and design political
statements that reflect their opinions about what has occurred in the
Aral region. Lesson 7 provides the comparison to Madagascar, focus-
ing on both why that island once had such high biodiversity and why
deforestation has destroyed that diversity. Lesson 8 closes the module
by having the class draft an Environmental Bill of Rights, to set
guidelines by which such severe environmental pollution cannot
recur.

It is assumed that students involved with these activities will have
some fundamental geographic skills. Map reading and the use of an
atlas are particularly important. Many of the lessons are structured
around small cooperative learning groups. Depending on the stu-
dents' skills, it may be necessary to modify lessons to accommodate
individual classes.

Using the BGGS CD-ROM can simplify lesson planning by mak-
ing it easy to access the resources the system provides for each lesson.
It shows exactly which GeopediarM data and learning activities can
be used in long-range and short-term assignments, and which
videodisc clips will provide visual reinforcement for each GIGI les-
son. The CD-ROM can also show you ways in which a lesson in one
module relates to a lesson in another module. And it indicates where
to find every reference in GIGI, GeopediarM, the Mini-Atlas maps,
and the videodiscs to any key topic-for example, "tsunami" or
"Bangladesh." The students will also be able to use the BGGS
CD-ROM for further research and short-term or long-term range
assignments. The BGGS multimedia components and their uses are
explained fully in the tabbed BGGS section in the front of this
Teacher's Guide.

The following are general modifications recommended for
younger students:

. Plan for fifteen days because the activities will require more
teacher explanation and support.

. Provide directions for homework assignments and monitor
students' understanding and progress.

o Prior to assigning written activities requiring students to draw
conclusions and summarize their findings, ask guiding ques-
tions and develop a sample outline on the chalkboard.
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Module Objectives
. Explain how intensive human changes to water systems can

dramatically alter the physical characteristics of a place.
o Describe how human alterations of physical environments

have had planned and unplanned consequences.
o Recognize the connection between the quality of human life

and the quality of the physical environment.
o Be aware that individuals and groups in a society can express

their environmental values and effect political change.
o Prepare andlor analyze tables, graphs, maps, and remote-

sensing images containing information about environmental
change.

o Develop and test hypotheses concerning the causes and conse-
quences of environmental change.

Number of Days Required to Teach Erusironnxental
Pollution

Thirteen to fourteen 50-minute class periods

Suggestions for Teacher Reading
Kotlyakov, V. M. 1991,. "The Aral Sea basin: a critical environment zone."

Enuironment, 33 (1.) : 4-9, 3 6-39.

Micklin, Philip. 1988. "Desiccation of the Aral Sea: a water management disaster
in the Soviet Union." Science,241.: 1.1.70-1176.

Ellis, William. 1,990. "A Soviet sea lies dying." National Geographic,
1 .77(2) :73-93 .



How have people influenced
the fate of Mono Lake?

W Tirne Required
One 50-minute class period. The survey proj-
ect recommended in this lesson lasts several
days; it is suggested that this activity be run in
coniunction with the remainder of the lessons
in the module.

W Materials Needed
Copies of Activity 1 for all students

O 
Gl .tossaD/ words

ecosystem

environment

Getting Started
o Have students read the Memo to the Student

and the overview on pages 2-3 in the Student
DataBook prior to beginning the module. Also
make sure students ate aware that there is a
Glossary in the back of their DataBooks.

. This lesson explores how people's perspectives
can influence environmental debates. Ask stu-
dents what they think the worst or most signif-
icant environmental problem is in their own
community. Have students consider how they
would go about finding out what other people
think about this local controversy. Explain that
they will see how Californians used a public-
opinion survey to marshal support to save one
lake's environment.

Procedures

What is the issue at Mono Lake? (pages 4-9)

A. Have students study Figure 1 (page 5).  Tel l
them that the drawing, from a cover of a pub-
lic-opinion survey, depicts an environmental
cont roversy  in  Ca l i fo rn ia .  Have s tudents
describe what the issue appears to be and spec-
ulate why it is controversial. The figure cap-
t ion poses quest ions about the intent of  the
survey designers: \fhat side of the issue is the

How have people influer-rced

the fate of Mono Lake?

What ir the irsue at Mono Lake?
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ar t i s t  on? [The survey  concerns  a  p lan  to
d i v e r t  w a t e r  f r o m  a  l a k e  i n  N o r t h e r n
C a l i f o r n i a  t o  a  l a r g e  c i t y  i n  S o u t h e r n
Cal i fo rn ia  fo r  u rban uses ,  such as  water ing
gardens. The controversy arose because if the
lake water was diverted to the city, the lake
would shr ink. This would cause major dam-
age to  the  lake 's  ecosys tem.  The po l i t i ca l
p o s i t i o n  o f  t h e  a r t i s t  i s  d e b a t a b l e ,  b u t  i t
seems he or she is contrast ing the aesthet ic
va lue  o f  na tura l  scenery  w i th  the  aes the t ic
value of suburban gardens.]

Choose students to read the text aloud, up to
and including the extract,  "Descript ion of
Mono Lake" (pages 6-7). Figure 2 on page 6
may be used if your students are unfamiliar
with California geography. If you wish, have
students use the map scale to estimate the dis-
tance of the Mono Lake diversion along the
Los Angeles Aqueduct. Ask why Los Angeles
must import its water. Figure 3 on page 7 sim-
ply illustrates how diverse the bird life is and
hints at the dramatic scenery of Mono Lake,
also showing what its unique tufa towers look
l ike. [Mono Lake is approximately 300 miles
f rom Los  Ange les .  Los  Ange les  impor ts  i t s

w a t e r  b e c a u s e  i t  l i e s  i n  a  s e m i a r i d  r e g i o n
(note the proximity of the Mojave Desert) ,
with inadequate fresh water to supply its met-
r o p o l i t a n  p o p u l a t i o n  o f  o v e r  1 3  m i l l i o n .
Students  may no te  tha t  a l l  ma jor  r i vers  in
California, except the Colorado, flow toward
the northern half of the state, accounting for
the  th ree  major  d ivers ion  pro jec ts  shown,
which br ing water to the southern populat ion
centers.]

\7ith the class, go over Figure 4 on page 8,
which describes three alternatives for diver-
sion. Note that the present level of diversion
by the Los Angeles Department of \7ater and
Power (LAD\fP) will result in Alternative 3, if
this diversion level is maintained. Reducing
diversions somewhat leads to the lake levels
described for Alternative 2, which would leave
the lake at about its 1,982 level, its historic
low, but still above the level of Alternative 3.
Alternative 1 represents a rollback in the diver-
sions to enable the lake to be restored to pre-
1982 levels.  Al ternat ive 2 is a compromise
position between the diversion levels advocat-
ed by LADWP and those advocated by envi-
ronmental groups, who support Alternative 1.

C.
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a
Most of the consequences detailed in the

three alternatives relate to the fact that as the
lake's water level shrinks, the salinity (salt con-
centration) of the water increases. Explain this
if necessary, using a glass of water with salt to
illustrate. Ask the class what happens if the
water evaporates-students should see that the
remaining water would be saltier. Emphasize
the relationship between salinity and bird pop-
ulations. The birds depend on the lake's brine
shrimp for food, but the br ine shr imp are
adapted to a narrow range of saltiness. They
thr ive in the lake's natural ly sal ine waters
(about twice as salty as the ocean) but cannot
survive the saltier waters of Alternatives 2 and
3. The islands in the middle of Mono Lake are
also important. \fhen the lake levels become
so low that the islands are connected to the
mainland, this enables predators to reach criti-
cal  bird nest ing grounds. This occurred in
1982.

D. Next, have the students work independently to
complete Activity 1. Have students help collect
and compile the results as they complete the
survey. I(eep a running total of the data on the
board.

E. Lead discussion to clarify these results with
respect to the opinions being expressed. Each
question in the survey could be reviewed oral-
ly. For example, it may be instructive to see
how the familiarity with a place (Question 1)
relates to the attitudes toward its preservation
(Questions 2 and 3). Have students identify
which of the three alternatives they chose in

Question 3 and explain why they picked it.
What trade-offs does each choice imply? The
questions in the bulleted list on page 9 may
help focus this idea of trade-offs. For example,
people in Los Angeles would have to conserve
water or pay more for i t  i f  their  supply is
reduced by minimizing Mono Lake's diver-
sions. Discuss how the perspectives of individ-
uals within our society are important compo-
n e n t s  i n  p l a n n i n g  h o w  e n v i r o n m e n t a l
resources are treated.

Importafi: Because most students are proba-
b ly  un fami l ia r  w i th  Mono Lake,  the i r  re -
sponses may be less personal. You may wish to
subs t i tu te  a  loca l ,  more  fami l ia r  i ssue fo r
Mono Lake and have the class respond to the
survey thinking about that place instead of
Mono Lake. Any issue involving a trade-off

rigure 4 Th€e a Lematvd wald diva6 on pLanr lor Mono Lakd. The

€nvnonm.nLr impa.B ofda.h divddon dve ar€ Ined
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F.

between economic convenience and environ-
mental conservation would be usable. Another
possibi l i ty to connect these themes to your
locality is to structure the discussion around
the environmental impacts involved in your
own community's use of water. Vhere does
your town's water come from? Are there other
uses for that water source? rWhat trade-offs are
involved?

Close the lesson with a class project in which
students make a public-opinion survey on a
local environmental issue. Ask students if there
is  any  loca l  env i ronmenta l l y  un ique area
threatened by human activity and worthy of
protection. Brainstorm a list of possible places;
write these on the chalkboard. Lead discussion
of why these resources are worthy of environ-
mental  concern. Why is the resource being
threatened? Must an area be environmentally
unique in order to protect it? Or should all
environments be worthy of some kind of pro-
tection? Continue emphasizing the concept of
trade-offs.

At this point you should decide whether to
have students initiate their own survey project.
Although it is not integral to the module, it is
strongly recommended that students do this
opinion survey. Besides giving the class practi-
cal experience in designing a survey and inter-
preting its results, having the class focus on
local environmental issues should help attract
their  interest to the subsequent case studies
explored in the module.

The project could proceed along lines similar
to the Mono Lake survey, in which students
conduct a poll of community or school opin-
ions about the locally threatened environmen-
tal resource. Have students vote to select one
environmental  issue for the ent ire class to
investigate.

D iv ide  the  c lass  in to  work ing  groups .
Below is a list of some of the kinds of work
groups that could be formed:

. Background Information Group-Collects
the basic information about the issue.

o Swruey Deuelopment Group-Writes the
survey to poll local residents.

c Suruey Administration Group-Polls the
target audience (other students, local citi-
zens, etc.) and compiles the survey results.

Maps,  Graphs ,  and Tab les  Growp-
Prepares maps, graphs, and tables of the

4

area rn questron to summarlze lmportant
information in an easy-to-read form.

o PhotoTrapby and Art Group-Takes pic-
tures of the area as a form of record keep-
ing and for i l lustrat ion and prepares al l
presentar ion mater ials.

o Presentat ion Group-Meets with local
b u s i n e s s e s ,  c h u r c h  g r o u p s ,  o r  c i t i z e n
groups to present the environmental issue
and survey results as well as learn these
groups' positions, if any.

Working in groups, students will gather
information and data to conduct the survey.
This process could take several days to com-
plete and could require homework time to col-
lect all the needed resources. \7hile the survey
is being prepared, the other groups should be
s imi la r ly  engaged to  p rov ide  in fo rmat ion .
Class time during the following two to three
weeks can be split between the lessons in this
module and time for students to work on this
project.

'When 
the survey design is complete, the

students conduct the survey. It should be deter-
mined beforehand what the target areas for
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polling are. For example, students may want
to poll only people in the area) or they may
want to pol l  only other students. Students
should record and classify the information as it
is collected.

In the final phase of this project, students
should be asked to ref lect on their  or iginal
commitment to the project. Is their commit-
ment  to  the  issue more ,  less ,  o r  about  the
same? How have their perspectives changed,
having taken part in a project of this kind?
Have the results of the survey project been
unexpected?

Use as many outside resource people or
speakers as possible to give students the stimu-
lation and information needed to stav involved

with the project. Also, allow students school
time to visit resources not in the school and
provide them with the materials (or the funds
to get materials) needed for the project.

Assign students to keep a journal record of
the project. Students should be expected to
write about ideas, impressions, successes, and
fa i lu res  and use the  iourna l  as  a  de ta i led
record of their  involvement.  Al ternat ively,
arrange to have the students report on the pro-
ject to an appropriate public group, for exam-
ple, the Town Planning Commission, City
Council, or School Board.

L
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How is the Aral Sea changing?

W Tirne Required
Two to three SO-minute class oeriods

W Materials Needed
Tracing paper
Butcher paper
Marking pens or colored pencils
Transparency of Overhead 1
Mini-Atlas maps 1, 2,3, and 4

Gl atossar)/ Words
environment

exotic river

interior drainage

remote sensrng

salinization

watershed

Getting Started
. This major case study deals with environmen-

tal problems in what was Soviet Central Asia.
Some of these problems arose from the way
planning decisions were made in the Soviet
Union. It may be helpful to review the nature
of the political change from the Soviet Union
to the Commonwealth of Independent States.
Use Mini-Atlas map 1 to locate the Aral Sea
within the former Soviet Union.

. Have students examine Figures 5 and 6 on
pages 1,2-1,3. \Tithout explaining what these
photographs are, ask students to identify what
kind of feature the figures show. fStudents
may identify a body of water with islands and
a  l a k e s h o r e .  T h e  A r a l  i s  c a l l e d  a  s e a ,  b u t
emphasize that i t  is real ly a lake, for i t  has no
outlet to the ocean. Ask students what char-

ac ter is t i cs  d is t ingu ish  a  body  o f  water  as  a
sea. This may help emphasize the point that
it is composed of salt water. Also be sure stu-
dents are able to locate the Aral  Sea on Mini-
A t las  map 1 .1

. Ask the class which picture was taken first and
have students observe and describe the differ-
ences between the two photos. Make it clear to
students that both images show exactly the
same total area, that the scale is the same.
North is at the top in both. [Figure 5 was
taken in 1977; Figure 6 in 1987. The lake is
not iceably smal ler in 1987, especial ly in the
extreme south and north; the is lands are also
much larger in 1987. Be sure students grasp
the meaning of the increase in is land size. See
tha t  they  rea l i ze  th is  means the  lake  i t se l f
must be gett ing smal ler.  Inform the class that
they will be studying the causes and effects of
these changes in detai l . l

Procedures

What is the Aral Sea environmental disaster?
(pages 10-14)

A.  Hav ing  es tab l i shed tha t  the  Ara l  Sea has
undergone dramatic changes, read the short
paragraphs defining remote sensing. To help
with discussion of the three questions follow-
ing these paragraphs, pass out a sheet of trac-
ing paper to each student. This tracing activity
should be completed individually. Give the fol-
lowing instructions to the class:

a. Using a pencil and tracing paper, trace an
outline of the 1987 Aral Sea shoreline and
islands from Figure 6. Be sure to mark the
position of the two Xs, which will be used
to align the outline in the next step.

Geographic Inquiry into Global Issues



b. Using the same piece of t racing paper,
trace the out l ine of the 1977 Aral  Sea
shore l ine  and is lands  f rom F igure  5-
arownd the first outline. Match the relative
positions of the two outlines by aligning
the two Xs.

c. Use two different colored pencils to show
how the lake has shrunk. Use one color to
fill in the lake area as it was in 1987. and
use a different color to show the additional
area that was present in 1977.

d. Add a title and legend, including the sea-
son and the year of each photo, and an
arrow to show where north is (at the top
o f  t h e  p a g e  i n  b o t h  i m a g e s ) .  I P r o j e c t
Overhead 1 for a samole of what a com-
pleted version looks l ike. l

A s k  w h a t  t h e  m a p s  s t u d e n t s  m a d e  i n
Procedure A show. [The shrinkage of the lake
and exposure of the former lake bed] Have
the class generate a list of the visible changes
in the Aral Sea from 1977 to 1,987. Have stu-
dents explain which source, the photos or the
t r a c i n g ,  p r o v i d e s  t h e  m o s t  i n f o r m a t i o n .
Discuss Questions 1-3 on page 1.1.

Younger students may need a full period
to complete their tracings. lf so, the trac-
ings can be used as a way to start the fol-
low ing  day 's  lesson.  Have the  s tudents
speculate what their tracings show before
they answer the questions.

C. Next, have a student read aloud the passage by
Perera on page 14. This sets the tone for the
module, describing the extent of the environ-
mental  pol lut ion. Ask students to speculate
about what might be causing the Aral Sea to
shrink.

What is the Aral  Sea region l ike?
(pages 14-16)

D. I t  is important that students have a clear
understanding of the area's physical geography
to use as a frame of reference while working
with the module. Break the class into pairs or
small groups. Distribute Mini-Atlas maps 7,2,
3, and 4 to each group. Have students read the
text on pages 14-15. Refer to Figure 7 onpage
15, which is a location reference map of the
region. Each group should work to answer
Questions 4-9 on page 16.

l

How is the Aral Sea changing?

What lr the Aral Sea environmental disaster?
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Questions and Answers for page 11

\(ihat differences between these two images can you spot?

. Students should see that the eastern, northern, and southern portions of the sea are the

most affected. The western shoreline has changed little.

Has the Aral Sea gotren larger or smaller in these 10 years? Could the change be important?

Why do you think so?

. The sea has gotten smaller. Some environmental changes that students should spot include

the exposure of large parts of the former seabed and the enlargement of the islands- These

changes are visible on the photos, but tracing dramatizes the changes. Encourage students

to speculate on whether the change is important and why they thilk so.

.il/hat was the distance across the Aral Sea (from east to west and from north to south) in

1.977? In 1987?

. The approximate dimensions (from the scale on the figures) are N*S: 260 miles (in L977)

and230 miles (1987);  and W-E: 160 miles (1,977) and 140 miles (1987).
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E. Conclude the lesson by telling studenrs that in
the next lesson they will learn more about the
Aral Sea. Save al l  of  the speculat ions from
Quest ion 9; they can be used to introduce
Lesson 3.
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Questions and Answers for page 16

4. The Aral Sea region covers about 626,000 square miles. Describe an area of the United States
that is about this same size.

7.

o Have students use the map scale on Figure 7 to calculate the approximate size of the
region (width and length in miles). Then groups can use the Mini-Atlas map of the
continental United States to measure off a similar distance using that map's scale. The Aral
region is about the same size as the states of California, Nevada, Utah, Colorado, Arizona,
and New Mexico combined. Other regions of the United States could also be used for
appropriate comparison. (Skip this question if is too advanced for younger students.)

\fhat are the names of the mountain ranges that are the sources for the Amu Dar'ya and the
Syr Dar'ya rivers? Approximately how high are these mountains?

r Using the Mini-Atlas maps, students can identify the ranges as the Tien Shan and the
Pamirs, with elevations well above 10,000 ft (3,050 m); the highest peaks are near
25,000 ft.

The Amu Dar'ya and the Syr Dar'ya rivers are called exotic rivers because they flow mainly
through desert regions but their water sources are in snowfields in high mountains. Find two
other major rivers in the world that are exotic rivers.

. Using the Mini-Atlas world climate map and world physical map, students can find other
large rivers that flow through dry climates but begin in the highlands. The best known
examples are the Nile, Indus, and Colorado rivers.

How are the exotic rivers you identified in Question 6 different from the rivers of the Aral Sea
region? How are they similar?

r The major difference students ought to note is that the Amu and Syr Dar'ya rivers are part
of the interior drainage system of the Aral basin. The Nile, Colorado, and Indus all flow
into oceans. (Be sure students don't get hung up on terminology: The Nile flows into the
Mediterranean Sea, the Indus into the Arabian Sea, and the Colorado into the Gwlf of
California. All these bodies of water, however, are arms of an ocean.)

\fhat major lake in the United States is similar to the Aral Sea in that it has no outflow and is
in a region of interior drainage? Is it a freshwater lake?

. Students should use the Mini-Atlas U.S. map. Many lakes in the southwestern United
States qualify; the best analog to the large, saline Aral Sea is the Great Salt Lake, Utah.

9. \7hat human activities do you suspect are causing the Aral Sea to shrink? \fhy do you
think so?

r Groups can discuss this and make some guesses why the Aral Sea is shrinking. As each
group finishes, it should select a recorder to write its speculations on the chalkboard or on
butcher paper hung around the room.

5 .

6.

B.
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Why is the Aral Sea shrinking?

W Tirne Required
One 50-minute class period

W Materials Needed
Copies of Activity 2 for aII students

Gl at.,ssa{), words
central government

environment

salinization

Getting Started
. Have students examine Figure 8 on page 1,8.

Ask students to describe the spatial pattern of
the shrinkage. Have the class determine why
this is the shrinkage pattern. [The eastern and
southern shores are recedino more than west
and nor th . l

Older students should see that the water
in  these areas  must  be  sha l lower ,  s ince
l o s s  o f  w a t e r  e x p o s e s  l a n d  q u i c k e r .
Advanced students may realize that these
areas are shallower because that is where
Amu Dar'ya and Syr Dar 'ya r ivers come
in, deposit ing sediment.  For younger stu-
dents ,  s imp ly  ment ion  tha t  the  lake  is
shal lower in east and south, which is why
it is receding faster.

. Also, have the class review their speculations
from Lesson 2 about what is causing the Aral
Sea to shrink. List these on the chalkboard.

Procedures
A. Ask a student to read aloud the short quote

from Kotlyakov in the box on page 17. The
text that follows mentions that the water loss
is caused by "irrigation and cotton." Figure 9
on page 19 shows where the i rr igat ion has
been.

Ask students to generate some hypotheses
about the relationships among irrigation, cot-
ton, and the shrinking of the Aral Sea. Help
them by giving structure to the hypothesis. For
example, "As i rr igat ion increases, the Aral
Sea's level (decreases/increases)r" or "As cot-
ton production increases, the Aral Sea's level

..**-"q,esr*wlil€rs|st#tuffi 
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Questiorrs and Answers for page 19

1. 
'V7hy 

is irrigation necessary to support agriculture in the Aral Sea region?

. Irrigation is needed because the region is mainly desert (refer to Figures 7 andg). Desert
soils are often fertile (that is, are rich in plant nutrients), but cannot suppofi agriculture
without having extra water.

2. Vhat benefits would irrigation bring to the Aral region?

. Students might note that irrigation could increase agricultural production and so bring
money to the region. This rationale emerges in this lesson.

3. \7hy have the irrigation systems shown in Figure 9 caused the Aral Sea to shrink?

r This question is designed for speculation; the answer will emerge later in rhe lesson.
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( d e c r e a s e s / i n c r e a s e s ) . "  T h e s e  h y p o t h e s e s
should be compared to the groups' specula-
tions from the previous day. Data in this lesson
provide the means to test the class hypotheses.
Discuss Questions 1-3 on page 19.

B. Have students read the text titled "The Aral
Sea Project" on page 20. Have the class con-
struct a time line of the key events mentioned
in the reading. [The two periods to note are
the I930s, when the area was f i rst  exploi ted
for agr icul ture, and the 1 960s, when large-
s c a l e  i r r i g a t i o n  b e g a n  w i t h  t h e  A r a l  S e a
Project.l

Next students should read the sect ion,
"\Vater withdrawals from the region's rivers"
on pages 20-21.It is essential that students
make the link that water used for irrigation
necessarily removes water from rivers supply-
ing the Aral Sea.

For younger students, work through the
ar i thmet ica l  concept  o f  water  ba lance.
The mater ial  can be discussed as a simple
add i t ion /subt rac t ion  prob lem.  The key
point is that without the rivers' inflow, the
lake's water level must decl ine over t ime

due to evaporation. In fact, more water is
n o w  b e i n g  t a k e n  f r o m  t h e  r i v e r s  ( 1 0 5
cubic ki lometers) than used to f low into
the  lake  (56  cub ic  k i lometers ) ,  mean ing
that the withdrawals must be also shr ink-
ing the size of the r ivers as wel l  as the
lake.

Table 1 on page 21 shows the changes in the
Aral Sea's level,  area, volume, and sal ini ty
resulting from water withdrawals for irriga-
tion. Have students use Activity 2 to graph
these data. Be sure students include the labels
for the vertical axes (giving the units of mea-
surement) on their graphs. students can com-
plete all four graphs individuallg or to save
time, you can divide the class into quarters or
halves, with each student thus actually com-
pleting only one or two graphs each. You may
also want to assign the graphs for homework,
allowing you to move straight to the discus-
sion of Questions 4-10 on page 22.

D i s c u s s  Q u e s t i o n s  4 - 1 0  w i t h  t h e  c l a s s .
Alternatively, you can assign these questions
for homework.

C.

D.
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Questions and Answers for page 22

4. \7hy did the Soviet government want to increase agricultural production in the Aral Sea
region?

. The Soviet government sought to increase agriculture development in the region to provide
national income and to supply food and fiber.

5. How has irrigation caused the Aral Sea to shrink?

. The Aral Sea inflow depended on the rivers, which were diverted for irrigation.

How does the fact that the Aral Sea is a lake with no outflow in a desert region that is fed bv
exotic rivers contribute to this problem?

. The problem is exacerbated because of high evaporation rates in the desert and no other
drainage sources for the sea. Review the material in Lesson 2 on interior drainage if
needed.

About how many meters has the Aral Sea's level already dropped? How many more meters of
lowering are expected by 2000?

r The sea has already dropped over L4 meters, with prospects for losing six more meters by
the end of the century. (It may be helpful to relate this to a more familiar height. For
example,20 meters is about 65 feet, or the height of a five-story building.) Be sure
stlldents see the link between water level, area, and volume. As level drops, there is a
smaller area; less water means less volume (sea occupies less space of basin).

Did the rate of lowering in the Aral Sea's area increase or decrease during the 1980s? \7hat do
you think is the connection between this changed rate and what was happening in the region
then?

o Reference to Table 2 highlights the point that the rate of change is increasing. The graphs
in Activity 2 visually reinforce the point that there have been rapid increases in lowering of
area. level. and volume since the mid-1970s. Ask the students whether this trend was
easier to spot in the table or on the graph. This emphasizes the value of pictorially
representing tabular data to show trends. Students might logically suggest that the rate of
lowering increased because of heavier withdrawals from irrigation.

9. Why is the salinity of the Aral Sea increasing?

. Salinity increases because there is less water for the salts to be dissolved in. In other words,
given the same weight of dissolved solids (salts) in the solution, the solution must be
stronger if there is a lower volume of water. Point out that salinity is measured in grams
per liter (weight per volume) if students do not see this relationship at first.

10. Why might increasing salinity be a problem?

o Have students speculate about the damage excessive salinity can cause; accept any
reasonable guesses. Lesson 4 explores the issue more deeply.

6.

7.

8 .
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Younger students may have difficulty with
the concept of increasing sal ini ty.  Show
how the  concent ra t ion  o f  a  so lu t ion  is
related to the volume of water with a sim-
ple demonstrat ion. Place the same num-
ber of drops of food color ing into two
glasses-one ful l  of  water,  the other only
half  ful l .  The br ighter color of the lat ter
glass shows the stronger solut ion of color-
ing. Explain to students that sal ini ty works
the  same way:  As  the  amount  o f  water
decreases, the amount of sol ids relat ive to
the water increases.

Close by evaluating the hypotheses that the
class came up with in Procedure A. The infor-
mation in the lesson supports the hypothesis
t h a t  a s  i r r i g a t i o n  a n d  c o t t o n  p r o d u c t i o n
increased, the Aral Sea's level decreased. The
final paragraph in the Student DataBook (page
22) leads to the "so what" aspect of this. It
makes clear that the Aral Sea Project has had
some important,  tangible economic benef i ts
for the region and for the former Soviet Unron.
The environmental  and social  costs of the
Project are covered in Lesson 4.

E.
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What are the effects of the Aral Sea
environmental disaster?

W Tirne Required
Three 50-minute class periods

W Materials Needed
Transparency of Overhead 2

Gl atossary Words
defoliant

ecosystem

environment

interior drainage

salinization

solonchak

transboundary pollution

Getting Started
. Refer students to Figure 10 on page 24. Ask

students to ident i fy per iods of growth and
decline in cotton production and to describe
the trend in irrigation. Have students specu-
late, based on the information in Lesson 3,
about what events might have caused these
changes. Next have students describe what the
graphs in Figure 10 show about the relation-
ship between cotton production and irrigation
in Central Asia since the 1950s. [Cotton pro-
duct ion increased throughout the 1960s and
1970s but began to decl ine in the late 1980s.
The area of land under i rr igat ion has consis-
tent ly increased, especial ly s ince 1980.]

"16 Geographic Inquiry into Global lssues

Use the time line from Lesson 3 to review the
reasons for growth in the 1960s and 1.970s;
the  key  event  i s  the  s ta r t  o f  the  Ara l  Sea
Project. [The increase in production matches
the increase in i rr igat ion, as might be expect-
ed, unt i l  the late 1980s.1 Al low speculat ion
about why production has started to decline,
despite the continued increase in irrigation.
Explain that after studying this lesson, stu-
dents wi l l  understand why product ion has
declined recently.

2*
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What are the effects of the

Aral Sea environmental
disaster?
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t
. Optional Actiuity: This lesson emphasizes the

damage to vegetation caused by salt pollution.
This is a key cause for the decline in agricul-
tural  product ion in the Aral  Sea region. A
demonstrat ion of how excessive sal t  harms
plants would be an effect ive way to spark
interest, but requires a good deal of planning.
The following demonstration is conducive to
team-teaching situations with science classes:

Obtain two potted plants-one that is rel-
a t i v e l y  s a l t - t o l e r a n t  a n d  o n e  t h a t  i s n ' t .
Nurseries or gardening shops may be able to
suggest appropriate potted plants. Put the two
plants before the class and explain that each
has different salt tolerances. Ask the class to
predict what will happen to the plants if each
is watered with a strong saline solution (ask
the nursery how much salt the tolerant plant
can handle). Over the course of the next few
days, water each plant with a strong sal ine
solut ion. The tolerant plant should survive,
but the intolerant one may wither and die.
This simulates the effect of  sal inizat ion. In
fact, as the soil dries out, a thin salt crust may
form on the soil surface. as occurs in salinized
soi ls.

If you wish to try this demonstration, it
may be useful  to ini t iate i t  a couple days
before this lesson, so that the harmful effects
of salinization are akeady apparent to students
by the time they begin.

Procedures

What are the ecological effects of the shrink-
ing Aral Sea? (pages 25-27)

A. Divide the class into groups of five students
each. Within the groups, each student will be
responsible for one of the five short readings in
the boxes on pages 25-27. That student, now
an "expert" on that subject, then briefs the
remainder of his or her group about the read-
ing.

Each group should then work to answer

Questions 1-6 on page 27. Groups should pick
a recorder to write down the answers. Allow
time at the end of c lass for debrief ing the
entire class together to be sure that the main
points are understood by all.
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1 .

2.

Questions and Answers for page 27

In what ways has the environment of the Aral Sea region changed? Give an example from
each of the previous five short readings on environmental effects.

.  Groups should summarize the key points in the f ive short  readings.

Recall that the Aral Sea is part of an interior drainage system. How does this fact contribute
to the salt and chemical pollution problems of the region?

o The Aral basin collects all of the runoff for the contributing watershed. Any chemicals
used must ultimately be washed into the sea. Because the Aral Sea has no outflow, the
concentration of chemicals will increase over time. Contributing to this is the reduced flow
from the rivers into the lake from irrigation, causing an even more concentrated collection
of pollutants. Because the Aral Sea is in a desert, high evaporation rates cause the salinity
to increase.

Give two different reasons for the decline in cotton production in the late 1980s (Figure 10).

. Cotton production declined because toxic salts accumulated in the soil and because the
frost-free season shortened. A third reason, not presented in the readings, is that years of
cotton cultivation tends to deplete soils of essential nutrients (a similar problem occurred
in the cotton-growing regions of the southern United States in the last century).

a
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How has the pollution of the Aral environ-

ment affected peoPle? (Pages 2&32)

B. Have students examine Figure l-1 on page 28,

wh ich  shows an o ld  seago ing  vesse l  now

aground in the Aral basin. Instruct students to

discribe what the photo shows. Discuss what

this situation implies with respect to the people

who made their living from the sea.

C. Have students pair off and read the text titled

"Effects on the Aral region economy" (pages

28-29\ and examine Table 3 (page 29). Each

p a i r  o f  s t u d e n t s  s h o u l d  w o r k  t o  a n s w e r

Questions 7-1.0 on Page 30.
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Questions and Answers for page 30

7. Describe why each economic sector in Table 3 is experiencing major annual losses.

. Losses in agriculture and fisheries relate to the salt and chemical pollution of soils and
water resources. Hunting and trapping declined as animal populations were lost via
habitat destruction. Transoort clearlv suffers where there is no water.

B. Do you agree or disagree with the measures that the government took to reduce possible
political unrest (e.g., bringing in fish from long distances for processing)? Why?

. This is open to student opinion. They should question whether this strategy really gets at
the cause of the oroblern.

9. \7hat kinds of possible economic activities are not listed in Table 3? Could any of these types
of activities be encouraged to replace the region's lost economies? \Why or why not?

. Skip this question if it is too advanced. Older students may notice that the list in Table 3
makes no reference to manufacturing or industry. Students could speculate about whether
it would be helpful for governments in these countries to encourage new industries to
reolace the lost ones.
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D. Have students read
health of the Aral's
including Table 4,

the text, "Effects on the
people" on pages 30-31,
ei ther to themselves or

aloud. Quest ions 11-15
answered individually in
sion with the entire class.

on page 32 can be
pairs, or in discus-

How has the Aral Sea dliarter affected
other reglons?
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13 .

Questions and Answers for page 32

11. rJ7hat has caused the well-water supplies ro become toxic?

. ril/ell-water supplies have become contaminated because agricultural chemicals (e.g.,
pesticides and artificial fertilizers) have infiltrated through the soil into the groundwater.
Use the transparency of Overhe ad 2 to illustrate how groundwater can become polluted to
c la r i f y  rh is  po in t .

'Why 
would the people of Karakalpakia be the most severely affected by these health

problems?

r Refer to Figure 7 to remind students that Karakalpakia is adjacent to the Aral Sea. Being
the closest to the pollution source means the people there will l ikely be subject to rhe
highest concentrations of torins. Illustrate this point by asking students whether it is better
to be right next to a smoker or on the other side of the room.

Do you think building new pipelines to bring in safe water solves the problem? \X7hy or
why not?

. This is an opinion question. Challenge students to decide whether this proposed
"solution" really addresses the root cause of the problem. Alternative strategies wourld be
to reduce the sources of pollution (agricultural chemicals) or stop the shrinkage of the lake
(reducing the concentration of the pollutants).

14. Why do you think infants and srnall children are especially at risk?

r Infants and small children are particularly susceptible to disease because their immune
systems are poorly developed.

15. How are the health problems listed in Table 4 related to the five environmental effects
described earlier in this lesson?

r Students should make the connection between environmental pollution and the cancers
and other health problems listed in Table 4. Soils and water contaminated with harmful
chemicals pose a risk because pollutants tend to accumulate in crops and well-water
supplies. To help students make this connection, you might ask what is known to cause
cancer and birth deformities (e.g., smoking and drug abuse). Similarly, hepatitis and liver
diseases can be caused when toxic or impure substances are ingested. The point is that if
the environment contains a lot of concentrated toxins, then the risk to human health is
increased. (This discussion might be held profitably in a team-teaching situation with a
health or science class.)

How has the Aral Sea disaster affected other
regions? (pages 32-34)

E. Optional Actiuity: If time is short, skip this
sect ion. Quest ions 16-2I on page 33, which
comprise the discussion, can be used in any
combination you wish according to the needs
and interest levels of your class.

To set the tone for this section, ask stu-
dents how they respond in a restaurant when
asked if they would like to sit in a smoking or
nonsmoking sect ion. Ask students how the
b o u n d a r y  b e t w e e n  t h e  s e c t i o n s  i s  u s u a l l y
defined. For the students who choose to sit in
a nonsmoking sect ion, ask how they feel  i {
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smoke f rom the smoking sect ion over t lows

into the nonsmoking section' \7rite the term' i i ) t ir""aary 
pott i t ion an the chalkboard

""i "tt 
*h"t it might mean' Ask students how

this term may be applied to the restaurant sce-

nar io.

Have students read the text on page 32'

Then discuss Figure 12 on page 34 -with 
the

.f" t t ,  . "pf" inir ig the meaning of t :  black

ntto*t symbolizing the direction of the pre-

uuit i "g winds. Have the ent ire class discuss

Quest " ions  16-21,  on  page 33  about  t rans-

boundarY Pollution'

l r ) .

17 .

18 .

19.

Questiotts and Answers for Page 33

\fhich areas of the Aral Sea are sources for salt-dust storms?

. Major source areas for salt-dust stofms are those parts of the old lake bed that have

becomeexposed",th.a.nlrecedes-pr imari lyt l reeasternandsouthernshores.

What neighboring countries could be affected by salt pollution originating in the Aral Sea

basin?

r prevailing winds blow to the southwest, so Uzbekistan. and.Turkmenistan are drrectly in

the path of these salt-dust storms. Neigilboring countries affected by salt-dust storms

originating in tn. arni sea basin irr.lrrd. I."n, 
"Turk.y, 

Iraq, syria, and other countries o{

southwestern Asia'

How do you think governments in other countries should respond to pollution originati1lg

across a Political boundarY?

. This question rs open to class cliscussion and opiniont'Y:: might focus discussion on the

problems of ,r.gotiuting pollution controls between countries' For example' the activity

causing the pollutio";"y be an i-.poriunt ir-r.o*. source for one country' That country

may not .u.r, fr.'"6i.*d'by th. poti,rr.r. How can the country adversely affected

.urruin.. the "offending" country to stop?

What would you do if you lived in a place polluted by salt from the Aral?

r Accept any reasonable discussion on this question' Pot:i?l:^1nt*trs include

acrion (protests) il ';;;;i.-r.6o,r (boicotts). Focus discussion on what

would be both effective and approprtate'

20. what are some examples of pollution across state boundaries that could occur within the

United States? How about across **;;;;;i-bo'ndn'its between the United States and its

neighbors?

. Transboundary pollution can occur between neighboring states (perhaps where a polluted

rlver crosses a boundary) o, t .t*..n.ountri., (i.g., air"pollution from Detroit reaching

Canada). ClearlS numerous examples are possible 
continued

political
responses
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21. Is your community affected by pollution originating in neighboring communities? How do
you feel about that? \7hat do you think should be done about i t? What might be the
consequences.'

r Answers will vary by locality, but transboundary pollution is very common. For example.
areas in the Northeast might discuss acid precipitation, which originates in the Great
Lakes industrial heartland. Suburban communities are frequently affected by air pollution
from nearby large cities. Many communities along streams are affected by pollution
sources upstream.

Lesson summary (page 34)

F. Close the lesson with a discussion on the final
question. The goal of this discussion is for stu-
dents to be able to relate clearly how necessary
a clean environment is for both physical and
economic health of human populations.

For Further Inquiry
.  A s s i g n  a n  e s s a y  t o  b e  w r i t t e n  o v e r n i g h t

addressing the fol lowing quest ions: Should
transboundary pollution be regulated? \7hy or
whv not? If so. how?

. Assign an essay in which students respond to
the quote by Reznichenko that appeared in the
e x t r a c t  o n  p a g e s  2 8 * 2 9  o f  t h e  S t u d e n t
DataBook: "Once human beings have reduced
their environment to a state where they them-
selves can't live in it, then the human race itself
faces the end of life on Earth." Students could
use this as a springboard to write about the
closing question of the lesson, comparing the
environmental problems with the changes that
h a v e  o c c u r r e d  i n  p e o p l e ' s  h e a l t h  a n d
economies.

Figu.e r2 sour.eareasof 5a !du( i lormsirom theAral sea. The
predomlnantd re.ton otthe {.rmr s nrown bt th€ bla.[

l . : v , .  *  . a " .  p - ,  . ' . . ,

L€rion summary

Tht le$otr hrs d.s.rib.d arr r..L,g,.i.[rnsA rn ihoAnlSe]
region Md iree.on.inir rnJ nrrl,n pnJn(il r$ocLftrd wrh rh.n

whatts tht.ovrctiubdurat tr. q!i lB.frhn"tf? d'd h

Er.ht a[tht phy:i.d] 0rnornmt?
'| 

hnik.f somc cxamplos oiti l .onnc.tb. you crn l ind *kh[i yoLr
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FIow can the Aral Sea be saved?

@ Tirrre Requircd
Two 5O-minute class periods

W 
N'[trteriarls Nc'edc'd
None

G[ at.,ssiuy worcls
defoliant

desiccation

environment

hydrological

Getting Started
This lesson gets at the underlying questions:
\ 7 h a t  i s  t h e  v a l u e  o f  a n  e n v i r o n m e n t a l
resource like the Aral Sea? Is it worth sacrific-
ing the environment for economic gain (e.g.,
increased agricul tural  product ion)? This is
clearly an issue that depends on an individual's
perspective. Ask students if they feel that the
A r a l  S e a  P r o i e c t  h a s  b e e n  w o r t h w h i l e .
(Remind the class that in spite of the recent
declines, agricultural production has signifi-
cantly increased in the region since the 1960s.)

Procedures

How could an environmental disaster such
as the Aral Sea occur? (pages 35-38)
A. Have students read about Soviet agricultural

practices on pages 35-37 (up to the section
e n t i t l e d  " F a r m i n g  p r a c t i c e s  i n  t h e  S o v i e t
U n i o n " ) .  T h e n  c o n d u c t  d i s c u s s i o n  o n  t h e
Soviet agricultural system.

Focus discussion on the role of the central
government in planning crop production quo-
tas for the Soviet Union. The Moscow central
government set all quotas for cotton and other
crops. Farm workers could not set or suggest

i

,,ilit
a):::::
lll4rll
l,:.ilill
lgllrl
,,,ii19
iltqlll
lll.lillll
#illllr

.i11i191
lllt:iiii!

:]it:lil1S
)::':a(e
t$|]uu;
:1!t;t

H o w . o u l d  a n  e n v i r o n m e n t a l  d i s a s t e r  s u c h  a s

thc Aral S€a oc.ur?

D t r r i q  p d n n 9 l o r  r  n : i o r e x p a n s i o n  o i  n , q d i o i  I  r h e A r a
sea basir, (ondu.ted n the 1950s nrd 1960t, I wm predi.ted
that th s would redu.c i i low ro rhe 5er i ld rubnantJy ,edu..
itssize. Ai th. rme, a.trmb4ofexped! strw thl as a woilhwhie
t;deoll A cft. mete or rlver wiler used lor rqilon wou d
brnq lar more va ue lhar the srme .ubi. m?tef de ivered ro the
A n l  S e a .  T h e y  b r * d  t h s . a . u d i o i  o n  a  5 m p r e . o m p n $ n  o t

e.onom. gans irom niqdcd .qr.uiurc aqainn tanq'bLe e.o
n o m . b e n . l i a i i o m t h e $ a .  f d e e d , t h e u i m i l e i h r i n r a g c o r t h e
Aral to d rcidud bine alerial is nrowwddevotcd to aqi.u.
ture and other e.onomi. ne.dr war vewed il botr der r:b e and
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quotas. (Bear in mind that the system being
discussed existed pr ior to any agricul tural
reforms that may transpire from the indepen-
dence of the Central  Asian republ ics.)  The
m a i n  p o i n t  i s  t h a t  c r o p  p r o d u c t i o n  w a s
p lanned no t  by  loca l  fa rmers  or  even by
regional agencies, but rather by planners locat-
ed in a different part of the country. Contrast
th is  sys tem ro  rhar  in  the  Un i ted  Srares ,  in
which farmers typically make decisions in con-
sultation with county extension agents. A key
theme of this lesson is that agricultural deci-
sions made by those who know the land best
are likely to be more efficient than plans made
by people far removed from the loial conrext.
It may help to show the program on the Soviet
Un ion  f rom the  Globa l  Geography  v ideo
s e r i e s ,  " W h y  D o e s  P l a n n i n g  O c c u r ? "  S e e
"Re la ted  V ideos"  l i s ted  in  the  Ex tens ion
Actiuities and Resources secrion.

Now turn to the text entitled ,.Farming prac-
tices in the Soviet lJnion" on page 37. Divide
the class into pairs or small groups. For each
of the seven items listed, have students deter-
mine whether each practice contributed to the
origin of the problem or helped prevenr i r .
(Alternatively, you can put the seven items up
on a transparency and take a vote or, 

"".h,po l l ing  the  en t i re  c lass . )  [Op in ions  w i l l  o f
course vary here. One possible assessment is
that al l  but the second i tem (describing the
prosperi ty of the pr ivate farms) contr ibutes to
a value system wherein economic resources
(that is,  crops) are given pr ior i ty over environ_
m e n t a l  r e s o u r c e s  ( i n  t h i s  c a s e ,  t h e  A r a l
reg ion 's  ecosys tem and human popu la t ion) .
However,  the class may not agree with this
assessment,  which is perfect ly acceptable.]

D iscuss  how these agr icu l tu ra l  po l i c ies
place different values on economic. socjal. and

B.
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Questions and Answers for page 38

1. How did the fact that agricultural plans were made by government officials in Moscow
contribute to the environmental crisis in Central Asia?

o Answers will vary.

3 .

Do you think this level of environmental pollution would have occurred had local farmers
been in control of agricultural planning? \fhy or why not?

o Answers will vary.

Who do you think should decide how the environment is used? \7hy?

r Answers will vary.

2.

\ \ r ,  ! ,  r L , r . L ,  ! . ,  r  L l \ ,  , \ r i i ,  t r r r 1 , . , , . r \
n r [ !  , . n , r '  ! r . r l  ,  , r . ] r r , ,  I  r l i L  , t  . , , . ! . , r i r f t r  . . , . i f ,  r .
t r i ( L t , r i i . .  { !  t  f ! ! ! f  , t i l , ! , . j , \ $ , . ! , i , ! ! 1 , , r t r , , { , t r J

l . , d l .  1 \ L k .  I  l . r s \ r .  L [ .  ! . ] r !  r f  , , , 1 .  j  | , . , 1 !  |  !  f . , l r  ! ,  j L l

,  i  i  f $ r .  l ! . , . D J .  ( . . r  I  I  f , ,  L L  k l  \ r . t r ! \

i N l . i l  I  L ! S S r l , { l r  r . , r
i l  1 !  l  L , , , n r ! r  r ,  t r \  i ,  l u  { . I ! .  \ , ! f ,  i r  f L  i . I  :  r r  r  r L  !
t . \ , , r . 1 . r \  r r .  ! . :  , , . . J  i r r I L . r ] r \ t r \ .  , ,  r . . . 1 { , . i L r , I c . L l

r L  J r . r !  n .  r , L L r \ L r ! . r  !  r u , . u \  J  r r ! , r  r :  f  . r r ,  r , ,  !  r  L  n  f ,  . r

P l a n  l .  D i v e r t i n g  w a t e r  f r o m  S i b e r i a  t o  C e n r r a l  A s i a

( )  i r  f r  r r r . r l  !  r i i  (  \ r i  i  r L r r  \ .  r l i . [  i l r \
i l r i l ,  r n !  r , ! . \ . : .  r l . d . ,  r  r . , d \ r r  r  1 , . ,  ! r !  t r , $  n ,  i l , !  L . ,
\ c . ,  h N d  i l : ! L , !  I  L i ,  f r ! !  !  5 , . ,  L r . , r ! ,  J r ! , , , ,  r !  ! r \  b t r r r
l c u , J , . t r $ , J ! f  f . o )  ) . i , \  L , L , r \ ! ,  f  r , ,  r  j \ L ! , 1 c . ! L t r L

f n , a , ! n ( L r , r f f t  L A o ( . ,  L r { . , a .  a  r ! s j . ! , L r l t  \ , ^ ! r ! 1 , ! n
r , ( n L , r r l , J r L J L [ ! t ' ! f r  \ l J . i r  L e $ s ]  l )  ' d E L [ .  I o J r , ] ! \

l \ore.r V !otrL ffuvr ro,, (o{ y

envi ronment : r l  conccrns.  Asl< the c lass whether
they th in l< thcsc l< i r - rds of  pol ic ies are workable
over  long t inre spans,  such as 25 years (wi th
respect  to  ecologic i r l  s tabi l i ty) .

C.  Concluc le by d iscr- rss ing Quest ions l -3 on page
38.  Ar- rswers wi l l  vary i rccorc l ing to thc o l - r in
iotrs of thc str,rclcnts. Bc sure to hzrve str-rclents
erp la in arrd defcnd thei r  choices.  (These three
quest ior . rs  r r i th t  wel l  form thc basis  for  a wnt-
ten homework assignment . )  The f i r ra l  qucst ion,
"Who  do  yo r - r  t h i nk  shou ld  dec ide  how the
e n v i r o n m e n t  i s  u s e d ? "  h i n t s  a t  t h e  c o n f l i c t
between local control anci governfrent control
that  is  at  the heart  of  malny envi ronmental
debates in the United States as well as the for-
mer Soviet  Union.  )  i  . ,
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ment officials who were unaware of the value
o f  a n  e n v i r o n m e n t a l  r e s o u r c e  ( e . 9 . ,  t h e
damming o f  C len  Canyon) .  Cha l lenge your
students to come up with local examples of
environmental  pol lut ion in which a resource
was damaged for the sake of economic gain.]

How can the Aral Sea crisis be solved?
(pages 3&42)

D. Students should read the introductory text,
"P lan  I .  D iver t ing  water  f rom S iber ia  to
Central Asia," and Figure 13 (pages 38-39).

Questions 4-9 on page 40 concern Figure 13.
Answers to these questions can be discussed
individually, in pairs, or in groups. However,
allow time for a discussion with the entire
class as well.

Next have the class read "Plan II. Managing
water  use  w i th in  Cent ra l  As ia"  on  pages
40-42. If necessary explain the extract from
Kotlyakov and the plan offered by the scien-
t ists part ic ipat ing at the 1990 conference.
Discuss Questions 1.0-1.4 on page 42.

Five proposed wate. dive6 on pDjeds ln the former sov et
Union. The width ofthe aifoM indicates ihe volume ol
waterthatwai prcpoFdto b€trandercdtoreach project.

The poposal ror Proj<t V was to van$d wat€r iiom the
Ob River basin otwe*em Siberla to the Aral S€a barh,

Plan ll. Managing water us€ within Centr.l Ada

Vonld diveiting warer tom one counry to .n.rhr rerl lt solv.
t h e A r a l s e a p r o b l e m l V M . ( o d y i k o l d n e c t o r o l t h e l n $ i t u t c o l
Geogrlphy in rhe Acldemy of $iences in Moscov har suggc$ed
that solvirs lhe Arrl Sed envnonhcntal dia$cr no.ds a dfiereni
$r.tes. He belicves the danaBcncni ofCcnhal Asirt waic,
resource nu$ be improvcd.

fte curent pr..tice ol adju*ing watef
d.madds d agri.u[ura produdion deve]opment mu* .hange.
On the.onlav the probeff ol wate. u5e 5houd be Se decid,
ing fa.tor ln aqr.ultohl pbdu.tion p anr. The bl€ ol .oton in
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A. .1 .

5 .

Questions and Answers for page 40

Approximately how many miles would water have to be moved to divert the flow of the Ob
River to the Aral Sea, according to the plans for Project V?

. By Figure 13's scale, diversion from the Ob to the Aral is at least 1,500 miles.

What does Figure 13 indicate about the size of Project V, in terms of the volume of water
diverted, as compared to the other projects? rWhat conclusions can you draw about the
relative importance of this water diversion project to Moscow (that is, to the central Soviet
government)?

r The caption indicates that there is a very large amount of water proposed for diversion
relative to the other projects. This implies that there must be a great need or demand for
this project fron-r the central government planners.

With the USSR dismantled, Project V now would be an international water diversion-from
Russia through l(azakhstan to Uzbekistan, which are now all separate nations. How does this
change affect the likelihood of Project V being built? \fho do you think should pay for
Project V if it is built?

r Exact answers here are unknown, owing to the uncertain statlrs of the Commonwealth of
Independent States and the fluidity of international cooperation among its members. That
such massive projects can no longer be implemented from a powerful central authority
(Moscow) reduces the likelihood of construction. Also, most of the new countries are in
economic and political disarray, so cooperation to build such a project may be unlikely for
now

What would be the economic advantages and disadvantages of diverting water to save the
Aral Sea?

. Economic (and political advantages) include an increase in jobs during the construction of
the diversion project, renewal of the Aral's fishing industry, and continued increases in
irrigated land for crops. All this may increase the quality of life for the residents of that
area, lessening social problems. Disadvantages inclr-rde the high cost of the project and the
fact that other parts of the former Soviet Union, particularly the regions served by the Ob
River, may protest aid to another region.

\ilhat would be the enuironmental advantages and disadvantages of diverting water to save
the Aral Sea?

r Environmental advantages include more water in the Aral Sea, increased water for soils to
reduce salinization, and a chance for vegetation to stabilize the salt badlands.
Disadvantages are mainly concentrated in the regions from which the water is diverted:
Reduced volume may cause land in the northern parts of the country to become dr5 and
loss of water in the Ob River may have ill effects on the fish, bird, and mammal species
that depend on the r iver.

6 .

7 .

B.

continued
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9' In- general, do you support the idea of a water diversion project to save the Aral Sea? \7hy or
why not?

' The key is for the class to recognize that this plan involves trade-offs between the
environmental and economic conditions in two regions. Many more people live in the Aral
Sea area than in the ob River basin, so some students may feel the tr;de:off is acceptable.
others may feel that this plan merely transfers the problem from one place ro another.

Questions and Answers for page 42

Kotlyakov emphasized that water use should dictate agricultural planning and not the
other way around. Why? Do you agree? 

'S7hy 
or why not?

' The point here is that sometimes the physical environment limits what can be done. ln
this case, agricultural planners may have asked for too much production of water-
intensive crops from this desert area.

\rhat does Kotlyakov mean_when he says that saving the Aral Sea "will require a new
attitude"? How do you think this could be achievedi
r Kotlyakov suggests that the root of the problem is really in the perspecrives rhar

people have about the environment and about conservation of watei and other
resources,

10 .

17,

1'2' How would each of the four recommended steps stabilize the Aral Sea and maintain the
region's environmental quality?

' All of these steps are meant to lower water use in the region, to allow more flow back
into the Aral. Cutting down irrigation will also help reverse soil salinization. Revising
the type of crop that is produced shifts farming from water-hungry crops (rice, cotton)
to crops more suited to the desert environment. Drainage of poliuted water into the
Iake contributes to the salinity and chemical pollution that hus killed the fish and
damaged the habitats.

1'3-14. \fhich of the two proposed solutions to save the Aral-water diversion or warer
management-do you think is better? \7hy? Why do you think other people would
disagree? \7hich plan would be more difficult to underrake? xThy?
' '$7hile 

these are clearly opinion questions, use the discussion to contrast the
perspectives implicit in the two plans. The point here is that the Aral Sea crisis
resulted from a values conflict between promoting massive economic development
and sustaining a quality environment. In the -"t., diu"rrion plan, the problems
created by the Aral Sea Project are remedied by resorting to another laige-scale
project, posing similar potential environmental problemi elsewhere. As[ the class if
this really solves the problem or merely moves ii elsewhere. To achieve rhe water
management plan would require people in the Aral region to make ma;'or changes in
their use of the environment. This plan may represent a harder choice because shifts
in fundamental perspectives are involved.
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.  l t o n o r . r r . i l s r l d i r . l i  p ( i l t i l . g . i c t r h t r i l l r u n o f f  f i o n
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the country3 economy ako rhou
the pmdu.ton or foodnutrs and to
and es wateFint€nslve.rop5.

Th. water rcsourcr ol cental asia mus be inventoiled.
Spec al i l tention should be g ven to incea5ing the etrc ency or
wilelFrvingl rynems, de.reaslng rgation quotar by 15 ro 20
p€rcenl optimizing drainage rynems to redu.e wder coisump-
tion, and impbvng resulailon oI runoff. Tho water l ieed n thk
way 5houd be osed prmarly foilesolving ecoogca mbJan.es

or ire and healihlorlo.al pop

savnq the Aral rcqion and re$Lvinq i[ knq. of eco og ca,
hydroloqicd, and so.oeconomic probemrwil requne a new*tL
iude and an entrcly new approach to e.onomi. advry lhrcugh-
out Cenra Aia Aqrcuturc and other brncher ol the economy
rhould be al owed to return to then tidtonal formr, wh.h hav€
b€en denrcy€dov€rthe piltde.ad€s, and ati ludes towadwilar
uerhould bechangod (Kotlyakov 199r, paqei r6 r3).
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nandscncnr,c.olo$ind'ncdicinc.P.orlcrti.nded fto'nrl l.oun

tics in.hc AmL Sc. brsh.s sdl $ rio'n l{u$h,dicU.icd Srxtcs.
aid ovc. 25.rhcrcoun.ilcs.
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How has the pollution of the Aral Sea
affected people's perspectives ?

W Tirne Required
One 50-minute class period. This lesson may
also be used followlzg Lesson 7 as closure for
the entire module, in lieu of Lesson 8. Students
can thus also express their feelings about the
Madagascar and Mono Lake case studies.

W.Nlater ia ls Needed
Butcher paper
Drawing paper
Marking pens or colored pencils
Samples of political cartoons from newspapers

Gl at.,ssary word
envrronment

Getting Started
Have students look at Figure t4, the photo
showing graffiti on a rock (page 43). Conduct
a  br ie f  d iscuss ion  cha l leng ing  s tudents  to
descr ibe  the  perspec t ives  o f  the  gra f f i t i ' s
author. Include the following questions in the
discussion:

'Vfhat 
kinds of feelings does the author's

statement seem to express?

Do you think the author reflects or express-
es the sentiments of other people living in
the Aral region?

'S7hy 
does the author personify the Aral Sea

in this graffiti message, giving it the human
characteristic of forgiveness ?

\7ho is the real audience being addressed
(assuming the Aral itself cannot respond!)?

4i3

* - - * r ro r . ' ,  S

ftffi-.@P*.ffif'li
How has the pollution

of the Aral Sea affected
peoplet perspectives?

Figure 14 6ratrt wriltef of a ro.k.The graffit i tandatesas: "Come

bacL Aral. Forgive us."
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Procedures
A. Have students read the text on page 44 (up to

the section entitled "How do you feel about
the Aral  Sea cr is is?").  This summarizes the

issue, taking the perspective of the residents of

the Aral region. It also introduces the idea of
political art-aft used to express a particular
perspective. Bring in some examples of politi-

cal art, such as newspapers to show political

cartoons or comic striPs.

O l d e r  s t u d e n t s  m a y  b e  c h a l l e n g e d  t o
ident i fy whether this text is biased. For
instance, you might ask what would be
emphasized in a text t ry ing to promote

the success of the Aral Sea Project (e.9.,

increased income from cotton farming) '
Older students can also be asked to bring
in (before the lesson) examples of politi-

cal art related to local issues of interest.

Have students create a piece of political art
that expresses their thoughts about the envi-
ronmental crisis they have been studying. Page

44 in the Student DataBook provides a partial

list of possible ways to complete this assign-
ment.

Pass out enough drawing paper (or butch-
er paper) and a var iety of colored marking
pens or pencils so that each student has suffi-
cient materials for the activity' Should some

students be uncomfortable with drawing, they

can work in pairs with another student who
can do the actual artwork for the idea. In any
case, all students should be responsible either
for the design or for the execution of a piece of
political art.

Post the finished work around the class for

everyone to view. \7ith the whole class recon-
vened, ask students to give a brief explanation
of their ideas and ask for comments.

B.

C.

.noettn bt4na ttk) .)hbd b,a'
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r h $ r i n r c , w h c n r h e r o s i o . t c t r v i r c n m d i h l  P n , b l o m s w c r c  j L t r . b c s i n '

nnr!, th. S.victf,ovcrnilFit wrs

Dohtion. lhc Drnnrry n,.!s s.s on ccodoNc dovcldP'neDr bi$d

;n phns rid prodtrctl 'r quotis coitoil podu.tion hrd tf ioniv

Thc b!.nk ofdrc Ii l l  S...rcr i lcdcd drliL sovonnncrt ioihc

driscsio i lrcnvircnmun. Fnhcnnonco0ld sec i lroJcrcrs.s Ln

thetctchd, Pcqnc ldr i l ,.n$Dcr tcmPcr.urc! inrsscrnd dio

wl.tertcnDs,tures drcrcrso. lIc wrtcr in ihcsci,in thc i!ci l,rrd

m fug"-id Scmnc,-,"-.rd srjt icr chi[hcn.nd rJrhs [.d

no. helth prcblcds, so.irl trnrc$ irocr:cd in drc resLon $ mor

rnd nr.rc proplo Los drci l ivdihoods xDJ lolL si.k laeriJentsot i lc

Aml $.;sioir (mrdiluldwhon il1c wid! wot no! fuLl olsik-

N o ! r . f r ( ! n o r c r h x n  3 0 y . x r s o t c n v n . D r n t n u l p o l l u . l . n , d l c

eDrirc o.onoDric aoJ cnvirorNcnixl $n'.rure olthc Anl rcsl.D hxs

tcetr ovflnnld, Tlc Rn$nn g.ogrrPhd Kony.kov (1991) eLd thri

ir ordcr to savc i l iercsion, icw PeispcdivcswcrcrteJ.d oil lhe rth

rioiirh bctwccn Lhe economy ri ld the eDvtrondcni

!. lt ixl xt 6 r pow.ilul way fo' comnn,ni.dils i lcrsiokvio

c h r i l g c F o p l c s p c $ t c c t i v e s  T h c p c s o D w h o w r n c a r c r o s x s c ' n

dtr;c[ lFis'.c ]4 -, p"!" a3) h$ | prdcula' F[n olvicw ilroui

r h a e d [ ' s c s . l ' o l n n . l . ] r i o o n s , c . n r i c $ i p r , a i l d  b u N p e r * i c L c 6

l*.rp*i""prru,. rn*" **enrns nriy b! hunoronr, sa.nc!].

n r c s t t . o r r u L d s , b n d r e y r . t y t i . x l l l  J r o d , t . i g m n t . r n d

How do you feel about the Aral sea crisis?

H.* wouu vou d$ieD rrhoil,clever. and thoushiltr lrvav i.

c x p r c $ y o u r t h o u s h c l b o n r d r c c i v l r . n m e n r a l p o l l u t i o n o { d r c l r . l
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Tihttsor ha6 PohtioL.rrtoons
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BilLh.lrd( Liccns.lhcs
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FIow has Madagascar's environment
been degraded?

hectare

shifting cultivation

subsistence farming

W Tirne Required
Two SO-minute class periods. Each day's activ-
ities can stand independently; one or both days
can be omitted if you wish to cut time on the
module.

% Materials Needed
Butcher paper
Marking pens or colored pencils
Drawing paper
Copies of Activity 3 for all students
Mini-Atlas map 4

Gl atossary words
biodiversity

ecosystem

environment

Getting Started
Pr io r  to  beg inn ing  th is  lesson,  exp la in  to
students that,  having invest igated one area
affected by environmental pollution (the Aral
Sea), they now briefly examine the severe envi-
ronmental degradation on Madagascar. Ask
students to define degradation to stress what
happens to environments that are seriously
polluted. It may help to ask what it means to
degrade somebody (to reduce in status, to cor-
rupt) to equate what has happened to environ-
ments that humans have severely abused.

Procedures

What is the issue on Madagascar?
(pages 45-48)
A. First, using Mini-Atlas map 4 of world physi-

ca l  f ea tu res ,  have  s tuden ts  desc r ibe  the
absolute and relative location of Madagascar.
Ask the class what general climatic conditions
(temperature, rainfall) one would expect in

45

a,o-.-"*",r" ffi

ffi
How has Madagascart

environment been degraded?

cloisary
Word3

What 13 thc lssue on Madag.3.ar?

To continue our loot .t how envfo.mens ca! be ch.nscd by
bunans, wcnowiurn toth.bhnd ofMadrgasor (I isur.15 on
pas.47). As wjth th. Aral Sea. human rctivlt ies hrv. caused majo!
envirc.nenral chnBe, Bur thoud rh. Aralb piobl.ns d.vclop.d
wnhin th. tine .pan of onc genc*tion, Madagalcals .nvtunn ntal
probltu h,ve dcvelop.d ovcr manr g€nemtions-

ef6re hunsns arivcd on Madlgasd! is biodivesiry w,s prob-
ablylishd than,ryplace ofsinihi sh on b^n (DuEll 1936).

Geographic Inquiry into Global Issues



l. 9ii:lo:%;lqrg&;l%.&il]ff)
these lat i tudes. fAbsolute locat ion: between
12" and 25"S lat i tude and 43'  to 50"E longi-
tude. Relat ive locat ion: in Indian Ocean, iust
o f f  the  coas t  o f  sou theas t  A f r i ca .  Th is  i s  a
tropical  locat ion, and students may have an
image of this as a warm and wet environment
the whole year round.]

B. Ask students to read the text on pages 45-48,
which emphasizes that the once-diverse biota
o n  M a d a g a s c a r  i s  t h r e a t e n e d  b e c a u s e  o f
removal of the forests. Questions 1-B on page
48 introduce some basic concepts in biogeog-
raphy to help explain why the species diversity
on Madagascar was once so great.  Students
can work  in  pa i rs  on  these ques t ions ,  bu t
younger students may have di f f icul ty with
some of the exercises and may need additional
guidance. You may wish to lead the entire class
through the quest ions.
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Questions and Answers for page 48

1. What two reasons are given for the high number of unique plant and animal species found on
Madagascar?

. The reasons are (1) the broad diversity in habitats and (2) the isolation of the island from
the mainland.

2. How do these two factors help explain Madagascar's high biodiversity?

o Habitat diversity provides many opportunities for plants and animals adapted to different
environmental conditions to exisr. Students may be able to identify with this idea more
easily if you ask them to name some animals and plants that live in deserts and some that
live in forests-the lists are very different. If a place has both deserts and forests, then both
sets of biota can exist, and total biodiversity is higher. Isolation from the mainland is
important because, over geologic time, unique species evolve that differ from their
counterparts on the mainland. The sea acts as a barrier to mixing, keeping the species
separate and unique. Australia is a great example of this (kangaroos, koalas, platypuses,
and so on).

3. At its closest, about how many miles is Madagascar from mainland Africa? Approximately
how large, in square miles, is Madagascar?

o Using the map scale on Figure 15's relief map, students can estimate that,at its closest,
Madagascar is about 225-250 miles from the Mozambique coast. \fith the map scale, the
approximate size of the island can be determined (very roughly) by figuring the width
; , : : , i  .1 r1 r  . , . . . . : . ' ' ,  i . ,  i t t r rand the  length  1r , ,1 ! , ,  11 ;1 ; ' i  , ' L ' l r i ; t ' t  i f i r i r : l . l r .  Area  is  equa l  to  w id th  t imes

length, so the area of Madagascar is about 225,000 square miles. (If arithmetic is too
advanced for your class, save time by giving this answer. You might note that this is almost
as large as Texas. Students can use an almanac to make this cornparison.)

4. Looking at the three maps on Figure 15, how many different kinds of environments can you
identify on Madagascar?

o Make a game of this question by giving each student a couple minutes to list different
mixtures of relief and precipitation for each of the three vegetation types. For example,
within the "tall grassland and deciduous forest" vegetation type, one can identify
environments at both moderate and high altitudes and rainfall amounts ranging from 20
inches up to B0 inches. \Tithin the "dry open woodland and thorn forest" typ., there are
both coastal plains and moderate altitudes with rainfall amounts from 10 inches up to B0
inches. The point here is that there would be plant and animal species adapted to live in
many different kinds of environments-hence, high species diversity.

5. \fould you expect the number of unique plant and animal species on the Comoros Islands to
be more or less than Madagascar? Why?

. Allow students to speculate on the relationships implied here. The Comoros are smaller
than Madagascar and closer to the mainland. Other things being equal, one would expect
fewer unique species on the Comoros because (1)there would not be the diversity of

continued
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habitats available on the small islands (indeed, only thorn forest is found there), and (2)

there would not be as great a barrier to migration from the mainland because the distance
is not as great.

6. Do you think diversity of plant and animal species is important? \X/hy?

. This is an opinion question. To help focus discussion, ask: I7hat is lost when unique
species become extinct? Students are familiar with numerous threatened species: elephants,
rhinos, etc. Some students may believe that every species has an inherent right to exist.
Others may note that biodiversity has both aesthetic and economic value, as suggested by
the numbers of medicines obtained from plants and animals. Still others may note that
extinction is a natural process when species are unfit to adapt to changed environments.

7. Why is an increasing population leading to destruction of forests on Madagascar?

o As population grows, the pressures for fuelwood and for agricultural land increase. The
Durrell quote on page 48 notes that shifting cultivation, burning, and grazing are the
problems leading to destruction of forests on Madagascar. Emphasize the time frame: At
the present rate of use, all forests will be lost within the lifetime of today's children.

B. Vhat do you think the author (Durrell) meant in the last sentence of the quote?

r In the last sentence, the author is suggesting that something needs to be done because
people will still be dependent on forest products even after the forests are gone. Sustaining
the forests is therefore important because all animals, including humans, rely on these
environments for the resources they need to live.

What is shifting cultivation? (pages 49-50)

C. Have students read the text on pages 49-50.
Pause during the reading at the point where
t h e  t e x t  a s k s ,  " W h y  h a s  t h e  s i t u a t i o n
changed?" (end of third paragraph). Ask stu-
dents  to  specu la te  about  why th ings  have
c h a n g e d  t o  c a u s e  s h i f t i n g  c u l t i v a t t o n  t o
become a problem. Then have students read
and discuss the extract "Why has shifting cul-
t ivat ion become a problem?" (pages 49-50).
Students should see that population growth on
Madagascar has made this histor ical  system
unstable.

D. After the students complete the reading, pass
out Activity 3. Students should work in pairs
or groups of three to complete this Activity.
You will need to provide each group with a
piece of butcher paper or drawing paper and
colored markers or pens.

Students should fol low the direct ions on
the Activity. They should order the steps of the
shifting cultivation cycle and put these steps
in to  a  d iagram tha t  i l l us t ra tes  th is  k ind  o f
farming. Have students create a circular dia-
gram in  o rder  to  i l l us t ra te  the  sequence o f
steps in the shifting cultivation cycle. See Key

for Actiuity 3.

To get younger students started, i t  may
help to create an overhead with a ser ies
of blank circ les to show how to set up a
circular f lowchart .  l t  is imoortant that stu-
dents grasp that the shi f t ing cul t ivat ion
system is a cycle.

E .  P a i r s  o r  g r o u p s  s h o u l d  t h e n  w r i t e  s h o r t
answers to Questions 2-4 on Activity 3 and
share  the i r  answers  w i th  the  en t i re  c lass .
Diagrams and answers can be posted around
the  room fo r  v iewing .  A l te rna t ive ly ,  each
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group can select a reporter to read its answers.
[The key point is that in a 3-year cycle, the
forest does not have enough time to regrow.
This means that in a shorter cycle of shifting
cultivation, the soil does not get a chance to
recupera te  be fo re  the  nex t  p lan t i ng .  So ,
shorter cycles inevitably lead to a loss of pro-
ductivity, which then requires that new forest
lands be cleared. This accelerates the pace of
deforestat ion.  A lso,  land c leared but  la ter
used for something else can never return to
forest.l

For Further Inquiry
Test students' understanding of the basic bio-
geographic concepts covered in the lesson.
Make up a hypothet ical  dataset of several
is lands of var ious size and distance from a
mainland. Have students rank which would
have the greatest number of unique species.
ILarger islands, greater distance]

Assign an essay having students compare the
problems on Madagascar with those of the
Aral region. IThat are the similarities? Are
there any differences?

",,,",-","',.,,',", l|'W
What ls shlltlng cuttlvotton?

vithin rhc l ifctimc otrodiyt child4n, rh. divds fore*s of
M.d.gascd wil l b. conpl.t ly lo*, ifpr.€.nt ratcs ofdstiuction
.ontinu. (Durcll 1986), As population incre.se,, ihe!. t hishcr
d.handlorludwood fionth.forc$s. Ako. more for.*'arc
lcmovcd to providc apa.. fo r as ric utule . nd I i vc$o.k stazins, fr.
popularion ofMrdaFscaf b srowins d over 3 p.rcent p.r yc.i ThL
n.onr thar th.cumnt popul.t ion oI 12 mill iotr wil l doubb in only
about22ye.N (Populfion Rcferenc. Bur.au 1992),Th! probbm n
m r d . n o G s c l c b € r ! s . m o s o f  t h c h l a n d ! p . o p l e L v . o n t h .
.a$ern lidc ol MrdasdscaFwhdc thc iiopical r.infdrc* k lound.

ft. hain cd$. Ior tbc dccrcale in thc M.drBa.ci! iorc*s i

what th. p@plc otitc Elard call rd,y, which i r i6u ofshift ins

cutiation.Thhndhod dtuming js us.d widelyin topic,l

reion,. It involves cutins dowu dl lne t@s ild vessdbn n rn
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vc*.d onthi lahd.Tbc land b used unti l thcloil b.cons depl.tcd
olntrhienb, *[ich can happcn in ju$ a f.w yc.s in a ward ind ser
clinatc. Farn.s then aba.don ihc ploa io lcr ihc vcgfration rc-
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roiario! tak.s pllce ovcr a period of yc$.
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Mad,garcar ias b..n produciie. for ccnturier. rb*cvc! since 1950,
over 30 pere(ofrhe blaodt foreis harc becn de*roy.d. vny bas
thc stuadon ch,qcd?

Why has shlft lng (ult ivation b€come a problem?

In Mddisas.ar, as in nany other prrts ofihe wond whcrc shift,
inscuftiv*ion occns, ihe pmple who are ensqed in thG netbod of
a8ricukurc ai. substtenc. farnea, ThL nedrs that $en crops sup-
ply food or produds only Ior snrall sroups oipeopl., p.rhaps for.
Iamilr However,sincc 1950 tl. popnllrion olrhc bland has dou,
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.dsboutcvery 15 rrs. Bnt beclusether. arenownorepeoplcwho
nced to Brow iood iron rhe sam. land, dre cycle has beei shofi.nd
to thrc yca^ (Gox 1939). shorter cycles olslifr ins cultivaoon do
dot p.rnit enoush lore{ resrowlh ro re$ole rhc soilt fcdiliq Thk
ieans th,t ihe 6rn prodDciivty nD$ decline (Narion.l Rcsearch

Anoth$considerarion related to i rapidly gtuwing popularion n
where rhc pcopl. l ive. Shiit ins.utivation fornciy did.orcause.
pelm.neniclearins ofland. The lanJ would be cl.,red, fatmed..nd
dbandond-rl lowil s rh. fo-tur'o esroq BLr r' r\.popul,don

sroM rapidl, hnd used lor crops nay afteNard bm6e a rown o!
b. ddelop.d 16r anoiher us., in$ead ol beirs rl lowcd ro relurn ro
for.s. lf iore$ ar. nor lllowed ro lesrou new ioFst alar mu$ b.
cl.,red toprovidc lodlorf.rmins, In tbbwayth. t iadnionalrob-
iion olshifrns cuLivdrio. b broten. and increasing anounh oI
rocsed li lds.re temoved for famins lsaher and Kovacik 1989).
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How can we prevent future
environmental disasters ?

W Tirne Reqtired
One 50-minute class period

W Uaterials Needed
Butcher paper
Transparency of Overhead 3

El at.,ssa{), words
ecosystem

environment

transboundary pollution

Getting Started
The Student DataBook provides a few exam-
ples from the U.S. Bill of Rights (pages 51.-52).
Review the reasons that the Bill of Rights was
written. Ask whether the Bill of Rights does
what it intended: Does it really protect citi-
zens' rights? Is it stil l needed in today's soci-
ety? Final ly,  open for discussion this idea:
Could a similar document protect and plan for
the future of Earth's environment? 

'Whose

rights should such a statement protect?

Younger students may not have studied
the Bill of Rights yet. lf so/ you may wish
to skip this review and simply explain to
the class the basic purpose of the first 10
amendments.

Procedures

Should there be an Environmental  Bi l l  of
Rights? (page 52)

A. Have students read the text on page 52.In this
activity the role of the teacher is to be a faclli-
tator. First. brainstorm for ideas that students
believe should be part of an Environmental Bill
of Rights. Students should be encouraged to

How can we orevent future
environmen-tal disasters?

EnuironmentalPollution 39



think of rights that protect the environment
and the rights of future generations to have a
protected environment. Record these ideas on
the chalkboard or on butcher paper for refer-
ence.

Next. have the class select items from the
brainstormed ideas to be included in the final
draft of their Environmental Bill of Rights.
New ideas may develop as students strive to
clarify an item or make one more specific.
Have students categorize similar rights rather
than having a long list.

Finally, have students write a final draft
that guarantees rights for the environment as
well as for the people who interact with the
environment. The final Environmental Bill of
Rights should be a concise statement consist-
ing of several principles. With each phase of
the lesson conduct a discussion with the stu-
dents to have the class explain and elaborate
on how it made its decisions.

B. Explain that the United Nations came up with
its own principles about environmental quality.
T h e s e  p r i n c i p l e s ,  k n o w n  a s  t h e  R i o
Declaration, came from the UN Conference on
Env i ronment  and Deve lopment  in  R io  de

Janeiro in June 1992. They were based on the

concept of sustainable development, stating
that both economic growth and environmental
quality are necessary to improve the lives of all
humans. The point, however, is that economic
development must not pollute the environment
such that future generat ions cannot survive
(hence, sustainable development).

Overhead 3 l ists 8 of the 27 pr inciples
comprising the Rio Declaration. Make a trans-
parency of this and project it after your class
has created its own principles. Have the class
compare the two and discuss the differences
and similarities. 

'Sfhat 
does each statement

emphasize and why? What,  i f  anything, is
missing from either statement? Is environmen-
tal protection a "human rightr" inasmuch as it
affects the health and well-being of people? Is
environmental protection treated only in terms
of its needs for human survival, or is the sur-
vival of other species included? For example,
just as the U.S. Bi l l  of  Rights protects the
r i g h t s  o f  i n d i v i d u a l  p e o p l e ,  s h o u l d  a n
Env i ronmenta l  B i l l  o f  R igh ts  p ro tec t  a l l
species? These and other leading questions can
be used to br ing closure to the lesson and
module as a whole.

a n y . f  m L . a  c a e t o b e a w i r n e s a g n n a h m s e [ , n o . b . d . p r v a d
of l i le, ib€d, orpmpoilrwilhourduoproce$ollaw ...

rx. Th. ehumeraton in rhk con*ltution ol cenain i lghb 5ha I
not ba con*.ued to deny o. disparage othe6 rebned by the

Should therc bc an Envlronmental
Bi l l  of  Rights?

A scierthr t.m Mos.ow shrc Univc$ii, Rubcn .

Mnatsakailyar,has ru8ge*.d drltdre ite[aiionrl prcbrcms oi

! i l v t o i n r e D t r l  p . l l u . i o r $ n n o t b e i s n o r c J . r l o a $ u c s t h x t t h c i . b r

nccd for inrdhil io*rl l .w ro prevent t lnsboundary pollrt ion. Hc

bclcvcs thil dcctions nade by individuxl coundiesrhata($tothcr

counticj. ivloincnr.l wclL benrs nrould only 6€ nradeaccordins

toc$rbLsh.dcrnri., Suc[ crnerirNou]d e*rblth rELobil brst for

IuMcintcmdion [s*an h!'nr.s !d rhe envtorm.",.
fta.hicvc!ht. Di Mo.crkrnyxD hrs proposed thfta Bil lol

R,shs bcdraft.d I.r thce.vto,inrnr. He susse*sthii i t be mod-

clcd.fier drU.S, Bil lolRlght, w!ihEUarrntes the rights oiinJi

vidual p.o!l.h dreUnned sfures. Hiponn tihatall 01Eailh\

mdiviJurl ecosy*cilN i leed snnihrpf.tc.ion (RicLmm 1990).

. Hos $onld ron wntc an lnvmnncnril Bil l  ot Rishs ro sDar
iniee ihe prote.tion ot lafrh! cnvnondcnt]

. VhatFincii ls would be inportanrb cnsre tbat.nvnon-

meil!.| lollution does not coniinue?

.  H o w r r e t h e r i g h h o f  U . s . c i t i z n s p r o i e c t e d a n d e n t o r c c d ?

How could lhe cnviornenfs ri8hb be enforc€d?

For Further lnquiry
Assign an essay answering the question, "Is it
necessary to have some kind of international
agreement designed to protect Earth's environ-
ment?"
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Extension Activities
and Resources

Related GIGI Modules
. Lesson 3 makes note of the high infant mortality rate in

Central Asia. For a series of lessons on the issue of infant mor-
tahty, use the GIGI module Infant and Child Mortality.
Focusing on the problem in the region of subSaharan Africa,
this module provides a wealth of socioeconomic data to show
the complex causes of this problem.

. Much more detail on the problems of agriculture in the devel-
oping world is contained in the GIGI module Sustainable
Agriculture, which focuses on Malaysia, but includes further
discussion on shifting cultivation.

Britannica Global Geography System (BGGS)
BGGS provides myriad extension activities to enhance each GIGI

module. For a complete description of the BGGS CD-ROM and
videodiscs and how they work with the GIGI print modules, please
read the BGGS Overview in the tabbed section at the beginning of
this Teacher's Guide.

Related Videos
. EBEC offers these videos about the issues and regions explored

in this module: "Population Story: Collision with the Future"l
"Africa: Central and Eastern Regions"l and "Rivers in Danger:
TheZambezi and the Nile."

o Other related videos include: "Running'Water" (Spaceship
Earth, PBS), "\fhy Does Planning Occur?" (Global
Geography series, Agency for Instructional Technology),
"Disappearing Forests" (Spaceship Earth series, PBS), and
"Using Forest Resources" (Global Geography series, AIT).

Additional Activities
. Suggest to your class that they get involved in local environ-

mental cleanup efforts. Such programs include the familiar
"adopt a highway" various stream cleanup projects, and
so on.

. Pursue the concept of transboundary pollution. Have students
investigate local, state, or national examples of this problem.

2.

3 .

4.

41
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Have students develop strategies for resolving these disputes.
The case of acid rain, and the Canadian diplomatic efforts to
reduce United States pollution sources, probably provide the
most easily available information.

There are abundant opportunities for students to investigate
U.S. environmental debates. Students could study debates
about livestock grazing on public lands in the'West; any num-
ber of large dam projects (historical studies on the Hetch
Hetchy or Glen Canyon dams might be particularly instruc-
tive); or logging of old-growth forests in the Pacific Northwest
(e.g., the spotted owl controversy). Challenge students to ana-
lyze the values issues underlying these debates.

Students could also examine local development projects that
were controversial. Have the class investigate local papers for
stories about housing developments built during the 1950s and
1,960s (when there was little opposition to growth in most
communities). Students could assess rf any changes in local
opinions have occurred in the conflict between economic and
environmental interests.

The issue of endangered biodiversitg only briefly touched
upon in this module, may prove interesting for students to
investigate on their own. The biannual series, World Resources
(published by the'World Resources Institute), is a good source
of data on habitat destruction and species loss.

Assign students to investigate treaties and agreements among
countries to protect Earth's environment. Students should note
if the agreements are specific to certain environmental issues or
if the agreements encompass Earth's environment as a whole.
For example, students could study the entire Rio Declaration
(only a few of its principles are reproduced on Overhead 3).
International agreement has also been reached recently regard-
ing ozone depletion (the Montreal Protocol).

The class could turn their political art designs from Lesson 6
into buttons, bumper stickers, T-shirts, or hats. These could be
used for fund-raising projects to assist environmental or other
causes.

Coordinate the Environmental Bill of Rights activity in Lesson
8 to coincide with Earth Day or Geography Awareness \Week.

Post and/or publish a copy of your class's Environmental Bill
of Rights in the local or school newspaper.

5. Writing
o Use Figure 14 as the basis for a writing activity. Students could

write (a) a play or a story set in the Aral Sea region that tells
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about the kind of person who would write the graffiti com-
ment on the rock; (b) a reply from the Aral Sea that would
either accept or reject the request for forgiveness; or (c) a poem
about the situation in the Aral region.

o Have students write to the following organizatrons to learn
more about water-quality issues and how these problems can
be resolved.

Adopt-a-Stream (P.O. Box 435, Pittsford, NY 1,4534-0435)
organizes volunteer programs to help clean up streams and
monltor local water quality.
America's Clean'Water Foundation (650 First St., NE, Suite
911, 

'Washington, 
DC 20002-4241) creates and distributes

educational materials about water quality.
The lzaak 

.Walton 
Leagwe of America (1401, ril/ilson Blvd.,

Arlington, VA22209-2318) runs the "Save Our Streams"
program.
The'Water Edwcation Foundation (71,7 K St., Suite 517,
Sacramento, CA 9581,4-3408) provides information about
water issues in the'West.

6. Role Playing
. Design a role-playing simulation in which the class conducts a

conference on an environmental problem, such as the Aral Sea.
Students can be designated as scientists, doctors, local citizens,
fishers or farmers, government planners, and so forth. The goal
of the simulation would be to have the class arrive at a consen-
sus for resolving the environmental crisis.
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Mono Lake Survey
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Lesson I

I. Before you discussed Mono Lake in this lesson, had you ever heard of or read about
Mono Lake from any of the following sources? (Circle all letters that apply.)

A. Television programs D.
B. Newspapers or magazines E.
C. Books, pamphlets, or brochures F.

Visit ing Mono Lake
Other (Specify)
Knew nothing about Mono Lake

2. There may be several reasons for protecting Mono Lake. For each of the reasons listed
below, circle the number that indicates if it is important to you or not.

Possible reasons for
protecting Mono Lake

Not
important

Somewhat
important

Very No
important opinion

Protecting the quality of
water, air, and scenery at
Mono Lake 1

Protecting the habitat
of Mono Lake bird
populations 1

Providing me with current
recreation uses such as
bird watching, picnics,
canoeing 1

Knowing that in the future
I have the option to go
there if I choose 1

fust knowing Mono Lake
exists and is protected 1

Knowing that future
generations wil l have
Mono Lake as it exists today 1

3. According to Figure 4rthere are three alternatives for water diversion from Mono
Lake. \X/hich alternative would you prefer to see enacted? (Circle choice.)

Alternative 1

42
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Source: Loomis 1987

Alternative 2 Alternative 3
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The Shift ing Cultivation Cycle Lesson 7

Below are the L0 steps-scrambled up-of a l.S-year cycle of shifting cultivation.
Arrange the steps in the proper sequence, showing the order in which they take place.

Steps of a 1S-year Shifting Cultivation Cycle (scrambled!)

The crop is planted.

The land is left fallow for 15 years.

Ash enriches the soil.

The field is abandoned.

The vegetation on the land is cut and left to dry.

The crop is harvested.

The vegetation takes about 15 years to regrow.

The dried vegetation is burned.

After two or three years the soil loses its fertility.

The crop is tended by the farmer.

Put these L0 steps into a diagram to illustrate this cycle. Label all steps.
The time line below illustrates the 15-year shifting cultivation cycle over a 25-year
period. The shaded years show the time land is left fallow. On the blank time line,
shade in the fallow years if the fallow periods last only three years. How many more
cultivation cycles occur in the 3-year cycle during a 25-year period?

1S-year cycle (shaded = fallow; blank = cultivated)

Years :  1  2  3  4  5  6  7  I  9  10111213141516171819202122232425

1.
2 .

3-year cycle (shaded = fallow blank = cultivated)



ct irr i ty3 ooo page2
CIGI

En ui ro nme nt a I Poll u tion

Lesson 7

3. \What are the advantages and disadvantages of shifting cultivation?

4. How is the cycle changed if land cleared for farming is later used for something else
(for example, to build cities)?
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Lesson 7The Shift ing Cultivation Cycle

t. Diagram of cycle. It is important
that students represent this as a
circular flow chart to symbolize
that this is an ongoing, repeating
cycle.

Cycle can begin anywhere. Some
students may find it more logical
to begin at the "crop is planted"
step.

1. Vegetation
cut, left to dry.

2. Dried vegeta-
tion burned.

10. Vegetation
regrows in 15
years.

9. Landleft
fallow for 15
years.

3. Ash enriches
soil.

8. Field is
abandoned.

4. Crop is
planted.

5. Crop is tended
by the farmer.

7. After two or
three years, soil
Ioses fertility.

6. Crop is
harvested.
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2. Time line, 3-year cycle

Years :  1  2  3  4  5  6  7  8  9  1011121314151617 1819202122232425

""-"[-:f --. I l ;  r | l " ; [  l

Cultivated is blank; fallow is shaded. Total of four planting periods in 25 years, compared to only
two in the 15-year cycle.

3. Advantages: low technology and inexpensive, so poor countries can rely on it. Also
uses natural, not chemical fertilizers. Disadvantages: produces only enough food for
subsistence, not enough to produce surplus for sale. Also leads to erosion and defor-
estation if cycle is too short.

4. If cleared land is used for cities or other uses, then new forest land has to be cleared to
support agriculture. This increases pace of deforestation.
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ffiffi GIGI National
Field Trial Locations

Anchorage, AI(

Juneau, AK
Birmingham, AL
Grove Hill, AL
Ventura, CA
Arvada, CO
Boulder, CO
Colorado Springs, CO
Lakewood, CO
\Testminster, CO
Wilmington, DE
Nokomis, FL
Lithonia, GA
Marietta, GA
Beckemeyer, IL
Red Bud, IL
Lafayette, IN
La Porte, IN
Merrillville, IN
Mishawaka, IN
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Morgantown, I(Y
Lowell, MA
South Hamilton, MA
Westborough, MA
Annapolis, MD
Baltimore, MD
Pasadena, MD
Detroit, MI
Mt. Pleasant, MI
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South Haven, MI
St. Joseph, MI

Jefferson Citg MO

Raymondville, MO
St. Louis, MO
McComb, MS
Boone, NC
Charlotte, NC
Oxford, NE
Franklin Lakes, NJ
Lakewood, NJ
Salem, OH
Pawnee, OI(
Milwaukie, OR
Portland, OR
Armagh, PA
Mercersburg, PA
Spring Mills, PA
State College, PA
Swiftwater, PA
Easley, SC
Alamo, TN
Evansville, TN
Madison, TN
El Paso, TX
Gonzales, TX
Houston, TX
Kingwood, TX
San Antonio, TX
Tyler, TX
Centerville, UT
Pleasant Grove, UT
Salt Lake City, UT
Monroer'WI
Racine, WI
Cheyenne, WY
'Worland, 

WY
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Geographic Inquiry into Global Issues

Environrnental
Pollution

hat are the effects of severe
environmental pollution p

o \fhat forms of pollution are a probrem in your community?
. nfhy does environmental pollution happen?
. S'hat can happen when pollution problems become severe?
. How can people prevent severe environmental pollution?

this- module, you will examine case studies from three praces-Mono Lake in california, the Aral Sea Region in centrar erru fro,merly the Soviet Union or USSR), and the island of vt"Jugur.ur. 
- -

Each case illustrates how human activities have polluted the place,senvironment. using a geographer's point of view, y." *til examineand evaluate information ]rom a viriety of ,our..r. you wilr alsostudy how activities that were planned io use Eurttrt-r.rources in abeneficial wav have sometimes had unpranned, ;;J;;;; disasrrous,results.
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4 Geographic Inqwiry into Global Issues

0

Glossary
Words

ecosystem

environment

How have people influenced
the fate of Mono LakeP

Objectives
In this lesson, you will

. Recogn ize that people
understand the importance
of places according to
their own values.

. Be aware that land-use
choices can be influenced
by popular opinion.

What is the issue at Mono Lake?
Often, people must decide how an environmental resource should

be used. Sometimes, possible land uses conflict because one choice

would pollute the resource so much that the ecosystem is damaged.

Suppose a chemical industry wants to build a plant next to a river.

Some people might object because that river is used for their town's

water supply or is their favorite fishing spot. They might be con-

cerned that chemical pollution would destroy these other uses. On

the other hand, people might support the industry's plan because it

would provide better jobs for the town. In your own communit5

there may be similar debates about how to use a hill, a lake, or a

river.
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Figure 2 Location of Mono Lake and the three major water diversion
systems supplying Los Angeles. How many miles is water
transferred from Mono Lake to Los Angeles? Why does Los
Angeles need to import its water?
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Alternative 1: Minimal Water Diversion (to restore Mono Lake level to pre-1982 levell

1 ,  Wi th in f ive years,  lake level  would be 15 feet  h igher than in '1982.  Most  v is ib le tufa

towers would r ise f rom thei r  ref lect ions in  the water .  Good access to lake for  recreat ion.

2.  Sal t iness of  lake water twice that  of  the ocean-s l ight ly  above lake 's  natura l  level  but

s t i l l t o l e rab le  f o r  b r i ne  sh r imp ,  wh i ch  a re  a  key  food  sou rce  fo r  b i rds .

3.  Negi t  is  an is land where gul l  nest ing is  safe f rom predators '
+.  About  1 mi l l ion b i rds usJthe lake and near ly  100 species of  b i rds stop at  the lake

du r i ng  m ig ra t i on .
b.  The o icasional  dust  s torms do not  severely  af fect  scenic v is ib i l i ty  or  a i r  qual i ty .

MONO LAKE

t
I

0  3 m i

0  3 k m

[--___l Lake Size-Alternative 1

[-----l Lake Size-Alternative 2

L fifrNllmmil] Lake Size-Alternative 3

Alternative 2: Substantial Water Diversion (less than present diversion; enough to keep

Mono Lake at 1982 level)
1.  Low lake level .  Some tufa towers r ise f rom water  but  most  are on land'  Recreat ional

access to lake d i f f icu l t .
2 .  Sal t iness of  lake water  three t imes that  of  ocean-too sal ty  for  br ine shr imp to to lerate,

wh i ch  wou ld  cu t  t he  f ood  supp l y  o f  t he  b i rd  popu la t i ons '
3.  Negi t  not  an is land,  but  connected to land.  Coyotes and other  predators can invade and

prevent  gul ls  f rom nest ing.
+.  b i rO populat ions decrease and b i rd d ivers i ty  is  reduced'
5.  Sever i ty  of  dust  s torms increases,  reducing scenic v is ib i l i ty '

Alternative 3: Maximum Water Diversion (continuation of present diversion levels)

1.  Lake level  drops 30 more feet  dur ing next  30 years.  Exposed sho.re is  a whi te r ing of

a lka l i  mud and dust  wi th few plants.  Recreat ional  access to lake is  very d i f f icu l t .  No tufa

towers r ise out  of  water ;  a l l  are on land.
2.  Sal t iness of  lake water  increases to f ive t imes that  of  ocean-almost  a complete loss

o f  b r i ne  sh r imp  ( t he  b i rds ' f ood  supp l y )  i n  15  yea rs .
3 .  Bo th  paoha  and  Neg i t  a re  no  l onge r  i s l ands ,  mak ing  them unava i l ab le  f o r  gu l l  nes t i ng '

4.  Bi rd populat ions at -Mono Lake decrease in 15 years to a smal l f ract ion of  current

numbe i ,  r educ ing  wor ld  popu la t i ons  o f  Ca l i f o rn ia  Gu l l s ,  Ea red  Grebes ,  and  Wi l son ' s

Phala ropes.
5.  Sever i ty  of  dust  s torms becomes 2 to 10 t imes worse than current  condi t ions,  reducing

vis ib i l i ty  and creat ing heal th hazards.

To Yosemite
Na t ' l  Pa rk

8 Geographic lnquiry into Globdl [ssues

Figure 4 Three alternative water diversion plans for Mono Lake. The
environmental impacts of each diversion level are l isted.
Which alternative do You like best?

e (

0

Source: Loomis 1987.
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How is the Aral Sea changing?

Glossary
Words

environment

exotic river

interior drainage

remote sensing

salinization

watershed

to'

What is the Aral Sea environmental disaster?
Maps, graphs, and satellite images are some of the tools geogra-

phers use to study changes on the surface of Earth. Photographs of
Earth taken from satellites are examples of a technique called remote
sensing. Images taken from space show things that cannot be seen
from the ground. An example of this is the weather map shown on
the nightly television news. Because the images of the atmosphere are
taken from space, meteorologists can identify weather systems long
before they reach your region. This helps them predict when large
storms, such as hurricanes, will strike.

Remote-sensing images are also helpful in spotting patterns useful
for explaining environmental changes. Figures 5 and 6 on pages 12
and 13 are satellite photographs of the Aral Sea region in Central
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sou,,, '  Earth observation Sate||ite Company 1977; tandsat Mu|tiSpectraI Scanner data,

12-scene photomosaic; single-band, near-infrared data; 80-meter spatial resolution'

Landsat image reproouced with permission of Earth observation satell i te Co', Lanham'

MD, USA.
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Would you have guessed that the Aral Sea situation is as bad as

this writer describes?

Soviet Central Asia faces an ecological disaster of unparal leled

proport ions-and its most dramatic feature is the steady shrinking

of i fre Aral Sea. Once the Aral supported a thriving f ishing

industry, mixed agriculture, and numerous species of plant and

animal l i fe. Now nearly half fof i ts area has] been reduced to a

saline desert-the source of dust storms which, 15 t imes a year,

drop up to 75 metric tons of salt and dust, contaminated with

o"rt i . id"t and other chemicals, onto surrounding areas (Perera

1989, Page 124).

What is the Aral $ea resion like?

Central Asia is the driest region of the former Soviet Union' It has

vasr expanses of deserts and steppes, or plains,. sufrounded by

extrem;ly tall, rugged mountains. Glaciers in these mountains are the

source oi the i.* ,iu.tr that flow through the drier parts of the area'

One of the major physical features of this region is the Aral Sea'

Although it is called a "sea," the Aral is, in fact, alarge saltwater

lake. It has no outflow into the ocean'

Geographers frequently define regions around lakes in terms ot

the waterslied. A laki's watershed is the total land arca from which

runoff feeds the streams that supply the lake. The Aral Sea's region

consists of the independent republics of I(yrgyzstan (pronounced

keer-geez-STAHN), Taj ikistan ( ta-JEEI(-uh-stan )., Turkmenistan' and

uzbekistan (ooz-BEl(-uh-stan), as well as the southern part of .
I(azakhstan (I(AZ-uk-stan). \Tithin Uzbekistan, right next to th,e

Aral Sea, is a province called I(arakalpakia (Figure 7 on page 15).

The total population of the region is nearly 40 million. This repre-

senrs about i4 percent of the fot-.r Soviet Union's total population

(Mick l in  1988) .
In 1.960 the Aral sea was the fourth largest lake in the world,

covering over 26,000 square miles. But by 1'991', the water level had

d.opp.J over 47 feet. Now, the lake's surface are,, at 14,000 square

-il.i is about 40 percent less than it was rn 1'960 (Micklin 1990;

I(otlyakov IggI). today the Aral Sea is only the world's sixth largest

lake.
To understand why this is a problem, you need to understand the

physical geography of the Aral Sea. The Aral Sea's watershed collects

water) b"t itlo.r not release water (except through evaporatio_n)'

because this region has an interior drainage system similar to that of

Mono Lake. This means that the water from rivers that drain into

the Aral Sea goes no further. There is no outflow from the Aral Sea

to other river"s or to the ocean (Armstrong and Hunkins 1989)'

0"
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16 Gectgralthic lnquiry into Cllobal Issues

IJ

4.  The Ara l  Sea region covers about  626 '000 square mi les '

D; ; . t i ; ; ;  
" ; . ;  

o f  the Uni ted States that  is  about  th is

same s lze.

5.  what  are rhe names of  the mout t ta in  ranges that  are the

sources for  the Amu Dar 'ya and Syr  Dar 'ya.  r ivers?

Approx imate ly  how h igh are these mounta ins?

6.  The Amu Dar 'ya and Syr  Dar 'ya r ivers.are ca l led exot ic

r ivers because they f low main ly  through dcser t . reg lons

ftr i  rf t . i t  tater sources are in snowfields. in high 
I r

*ount" inr .  F ind two other  major  r ivers in  the wor ld  that

are exot ic  r ivers.

7.  How are the exot ic  r ivers you ident i f icd in  Qtres: :n  6

different from the rivers of the Aral sea reglon? How afe

they s imi lar?

B. What maior lake in the United Statc.s is similar tf  . the 
e'111

Sea in that it has no outflow and is in a region ot lnterlor

drainage? Is it a freshwater lake?

9.  What  human act iv i t ies do you suspect  are causing the

Aral  Sea to shr ink? Why do you th in l< so?
0

0
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ffi Geograpbic Inquiry into Grobar Issues

PROFILES OF THE ARAL SEA

1976

2000
(projected)

Figure 8 The changing profile of the Aral sea, 1960-2000. shadedareas show the actuar size of the Arar sea compurJ t" tl.,.out l ine of the lake as i t  was in 1960.

Source: Micklin .|988.

There is little doubt that the Aral Sea is vanishing (Figure g
above). How can this loss of water be explained? The answer can besummed up in two words- irrigation3ni ,ottin. r*i"ii." sysremswere built in the Aral region (Figure 9 on page rgt to"r"pporr pro-duction of comon and ot-her .roir.
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2A Geographic Inquiry into Global Issues

The Aral Sea Project

During the 1930s, cotton was needed for the Soviet Union's tex-
tile mills. Government officials in Moscow, the capital of the Soviet
Union, decided that the Central Asian region, of which the Aral Sea
was a part, could be used to grow cotton. Because the region is most-
ly desert, however, it was necessary ro irrigate the fields to support
agriculture (Legvold 1971).

By 1937 irrigation and mechanized agriculture methods had
changed this desert into a productive farming region. In that year rhe
USSR produced enough cotton for both its own use and for export.
"\fhite gold," as cotton was called, became very profitable and
important for the struggling Soviet economy (Ellis 1990).

As Central Asia's agricultural potential increased, the central gov-
ernment of the Soviet Union raised its demands for oroduction of
cotton and other crops. The Soviet government began the Aral Sea
Project in 1,960. This project's primary goal was to maintain Soviet
self-sufficiency in cotton production. Another goal was to increase
production of fresh fruits and vegetables in the Aral Sea region. To
meet these goals, the area under irrigation had to be expanded.

The government assigned huge cotton quotas, in the hundreds of
thousands of tons, to the region's collective farms. The amount of
land under irrigation increased annually to meet these demands
(Brown 1,991,). By 1992, 47 percent of Uzbekistan's land was planted
in cotton. As a result, Uzbekistan became the world's third largest
cotton producer (Lee 1992).

Water withdrawals from the region's rivers

In the 1950s, before the largest irrigation projects began, the Aral
Sea's water level was steady. Each year about 60 cubic kilometers of
the Aral Sea evaporated away. But the water level was maintained by
the annual inflow of 56 cubic kilometers from the Amu Dar'ya and
Syr Dar'ya rivers. Precipitation supplied an additional 5 cubic kilo-
meters of water each year. The water system was in balance
(I(otlyakov 1991).

In the 1960s, rapid development of irrigated agriculture began,
and water withdrawals from the region's rivers greatly increased.
Today, over 1.7 million acres in the five Central Asian republics are
i r r igated.  About  105 cubic  k i lometers are wi thdrawn f rom the Amu
Dar'ya and Syr Dar'ya rivers each year to supply water for these irri-
gation systems (Kotlyakov 1,991). This means much more water is
now withdrawn from the rivers than flows into the Aral Sea.

0)

@)
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22 Geographic Inqwiry into Global Issues

Up to the end of the 1950s, the environmental stability of the
Aral Sea region was not threatened. The Aral Sea Project pushed the
environment out of balance. By some important measures, however,
the Aral Sea Project has been uery successful. The Aral region now
produces 90 percent of the former Soviet Union's cotton, 33 percent
of its rice, and 25 percent of its fresh produce (Brown 1,991). What
do you think some environmental and social effects of this project
have been? \What kinds of information would a geographer-or
you-need in order to find out?

D1(
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24 Geographic Inquiry into Global Issues

Figure 1O

I

Woman harvests cotton
near the Aral  Sea.

Amount of irrigated land and cotton production in
Uzbekistan since the Aral Sea Project. Other republics
(Kyrgyzstan, Tajikistan, and Turkmenistan) show similar
trends. 0

3
an

o

t!, P^

: o
o
q

o

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

4,000

3,000

2,000

1,000

0

Uzbekistan:
Cotton

Production

1956 1960 1965 1910 1975 1980 1985 1988

o
o
(E

oo

o
tt

th

o

Uzbekistan:
Land lrrigated

for Cotton

1 965 1970 1915 1 980 1985

Source: Cleason 1990.



'(eeO I utt>l:tn) 186L ut'pallpq s:nlr eas lPrV aq] ur 6urqstl letr

-raurLuof ]eq] qsl+ 6ututeual aLll ul qblq os are sapllllsad^;o s1ana1

'pareaddeslp peq sanads qsry a^lleu VZ aql +o OZ 
'sgg6;- '(1'rea

aqt ,(e 'alll lllunoe lnoq]lM alel P Mou sl lelv aql '{1r1enb ra}eM

aq1 paperbap ,tlsnorras 1jn.lnnq sluetnllod auroq4e pue-'s1ua1uo:

le)rulaqf pue llPs qbrq'Xl6ursealful .1anat 
eas 6utran'rol eqI

( t6; i unnorg) sllps puP slPlrulaqr +o alllrrl paler]

-uaruor p sr lprv .qi".'1,n"l saop laleM^alilll ]eqM 
'ea5 lery aql olul

Mol+ ,sranlr aL{} }n) {1a'ranas seq uorlebt"i 
'"tnn'"g 

-sPtau 
a:npord

pue uo]]ol ulol+ JJounl paleululeluor {q pa1nl1od {ltneaq auto)aq

anpq sJanu en,lec ,Xs 
"qr 

pue uz(,1e6 nutv aLl|sulle' uo asn lo+

s11ann {q dn umerp ,'io n"5 lelv aq} o}ul sMol} JaleMpuno'rb ltxo}

,pa1n11o4 'raluMpunorb aq1 olur lros aqt qbnortl],p-"f^'T.1ab {aql

pue '1ros aql alPUlLueluo) slefluaql asaql ln8 
'(ratsea butlsanleq

aleuu o1) sa^eal anoLuar lpt4l sluerlo+ap pue 'ln":l1:laql lorluol

oi oprrot"d 'stazrlryal sarinbar {1lerrlar'uuuor uo}}o) butnnol9

ft11enb raleM Paper6aC

I 0

( {i

dwws &@"ew
@efi& #'6s s&sw#sffi nwsBffiwgmnw ffie&&

uo \nllo J lp lua wu o'Lt ttu g

ffiaagx6amg'uqs
w,&w &wed$wh

's1ue1d pue sleullue {ueu o} flxo} are

'uorlrnpold lern11n:rr6e aseallul o] pasn uaaq aneq q:tqnn 's1er

-luaLll asaLll 'IOOO f sllll) ICO sP q)ns sapr:r1sad-pasn 11r1s 1a{

-pauupq {11er:ri1o 'o.rf p'n s}uello}ap ulor} sanplsa; ale }snp-}les

slq] qllM paxlt^ 'nt5 1n',y aq] uol+^.:a11uu {ueru queld pue sltos

aoeu.rep {lsnotras rtni io iluno*n q6tq qrtnt Map pue uleu'(1661

ururorg)uol}e}|dIfaJduapel-tlesslsLulo}s}snp.}lesaq}L{}!MpalU!|
,(1aso13 'pueldolruo '{11nnuue palrsodap alP }snp-}les +o alle

,"Jlp'r"ba 000'L sear' aluos ul ]eql pal'ulrlsa uaaq seq ]l
'(1,OOt nole'{1ro)) azls ul sla}autolll

00€ ol dn ale spnol) lsnp asaql 'eas IPJV aq] lo saloqs, aLl] ulol+

dn ]dams 6uraq lsnp-]les ,o spnoll Strq* a6nq paq^der6oloqd

n6ua11oq1al]lnqs alpds aq] +o Marl aq] 986 L ul spulM 6uor1s {q

dn palrrd 
"rn 

,r,rol"p ti"i'"t"q1 
'ablaua o1 un6aq aneq 's1eql

-uolos paller 'spuelpeq ites l? sea:e 
-a6re1 

'11nsal e sv 'saullaJoqs

pasodxa {1,r,rau aq}' uo ilrsodap se 
l}al 

uaaq a^eq la}PM aq} u!

pa^losstp 
"tro 

.r"^ ]Ptl] slelaulu aql 'slutlqs eas lPlV aql sV

stuJols ]snp-llPs



Geographic Inqwiry into Global Isswes

Habitat destruction

on land, native plant and animal communit ies have been hard
hit by the declining water levels and deteriorating water quality.
Prior to 1960, the river deltas were important b5th ecological-ly
and economically. The deltas provided food for livestock, spawn-
ing grounds for commercial f ish, and opportunit ies for hunting
and trapping.

Tugay forests, which are dense stands of tail grasses and
shrubs, play a major rore in the ecosystems around the Arar sea.
But over the last 30 years, the area of the tugay forests has been
cut by half.  As this habitat has declined, the Jnimals that depend
on it have suffered. once there were 123 different species oi ani-
mals in the Aral region-mainly l iving around the river deltas.
These animals included "muskrat, wird boar, deer, jackal, many
kinds of birds, and even a few t igers" (Mickl in 19gi3, page 1173i.
Now only 38 species remain. Highry minerarized *a6, praces
stress on endangered species such as the Asiatic wild ass and the
steppe antelope, which also l ive in the area (Mickl in 1990).

Soil salinization

^ lrrigation provides water to ailow more agriculture in the Aral
sea basin, but in t!9 dry crimate irrigation a'iro .arre, a process
called salinization. This occurs when ialt accumulates in soi l  that
has been heavily irrigated. over time, the salt deposits get con-
centrated, becoming.toxic to plants (salter and kovaciI toso;.
Because of the salts in the solonchaks, vegetation cannot grow.
without vegetation to anchor the soil, the r,iinds continue to blow
the salts (Mickl in 1988). Much of the Aral sea basin is now a
wasteland of salt-poisoned soil .

why does salinization occur? lrrigation water is full of chemi-
cals and salts, because of the pesticides and fertilizers added by
farmers. But in hot deserts, evaporation rates are very high ani
this dries out the soil surface. water within deeper tayers of the
soil is forced upward toward the drier surface. This ociurs for the
same reason that moisture spreads toward the drier parts of a
paper towel. As the soil water is drawn up to the surface, so are
the salts and other minerars that are dissolved in i t .  As the water
evaporates, the salts are left behind as a deposit on the soil
(Kupchella and Hyland 1989).
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How has the pollution @f, the AraE env;ronment
affected peoPle?

i

, roilM\

Figure  11 "High and dry." What effect on people does
this photograPh show?

Ie

0(

Source: Kotlyakov 1 991 .

'Sfhat 
effects on people does the following quotation describe?

Effects on the Aral region economy

When crigory Reznichenko, executive director of f the soviet

magazinel Nivy lAir, visited the shoreside f ishing town of Aralsk in

the late 1950s, he was impressed by the variety of f ish, fruit ,  and

vegetables on sale at the local markets. when he returned in 1988

at the head of an expedit ion of 33 scientists and writers, he found

a dead city. The sea had retreated about 60 km, leaving the hulks

of  abandoned boats aground in  a deser t  fF igure 11] '

More than 15,000 f isherfolk had left the town, and of the

10 ,000peop |ewho rema ined ,ha | fwe re job |ess .Manyweres i ck
with typhoid or hepatit is, and infant mortal i ty was 10 percent-

four t imes the national average. other Aral ports, such as Muynak

fFigure 7 on page 15], had suffered a similar fate'

0;(
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D
Effects on the health of the Aral,s people

Human health problems related to air and water pollution are
numerous and severe. The situations described in table 4, which fol_
lows, are believed to be caused by salt and chemical contamination
of the water and air.

Table 4 Disease in the Aral sea region compared to the whole area of
the former Soviet  Union

Typhoid fever cases

Hepati t is

Kidney disease, gallstones,
chronic gastritis, and liver diseases
Esophageal cancer

Birth deformities

Cancers of many other kinds

30 times the national average
7 t imes the nat ional average

Above average increases

7 t imes the nat ional average
Far above the nat ionalaverage
On the increase

Sources: French .l 989; Brown 1 991; Kotlyak ov l99l .
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How has the Aral Sea disaster affected
other regions?

Following a visit to the Aral region, the geographer Philip
Micklin wrote:

The former eastern shore of the Aral is a barren wasteland with
sand and solonchak stretching as far as the eye can see. A thick
haze caused by blowing salt and dust obscured our view toward
the remnant Aral Sea. The eastern shore of the Aral has retreated
over 100 km in some places. The largest dust/salt storms arise
from here, l i f t ing part icles 4 km [in the air],  which are deposited
up to 500 km downwind and . .  .  perhaps much farther (Mickl in
1991,  page 95) .

Winds carrying Aral salt-dust can be strong and persistent.
Scientists have found traces of salts as far away as the Arctic coast of
Russia (Ellis 1990). Most salt from the exposed former lake bed of
the Aral, however, gets blown toward the southwest by the prevailing

winds (Figure 12 on page 34).
If Aral Sea salts have been found in areas hundreds of miles away,

then transboundary pollution has occurred. Transboundary pollution
is pollution that crosses a boundary. Political, physical, or regional
boundaries are some types of boundaries that can be crossed. The
problem of transboundary pollution is a concern for many countries,
including the United States and Canada.

ol
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PREVAILING WINDS
OVER ARAL SEA

0  60m i

0  6okm

ffi
W

ff i  Rrat's level in 1960

I Arat's level in 1989

{- Direction of prevail ing

Figure 12

S,ource, Micklin 1 991 . Used with permission of P. Micklin'

Lesson summary
This lesson has described the ecological changes in the Aral Sea

region and the economic and social problems associated with them.

Consider this:

What is the connection between the quality of hwman life and the

qwality of the physical enuironment?

Think of some examples of this connection you can find within your

own community.

Source areas of salt-dust storms from the Aral
predominant direction of the storms is shown
arrows.

Sea. The
by the black
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These experts largely dismissed the possibi l i ty of signif icant

adverse environmental consequences accompanying recession [of

the water in the Aral seal. .  .  .  Although a small number of scien-

tists warned of serious negative effects from the sea's desiccation,

they were not heeded (Mickl in 1988, pages 1171-1172)'

The former Soviet Union's govefnment wished to increase agricul-

tural output from the Central Asian region. This led_to the decision

to divert water from the rivers feeding the Aral Sea. In the Soviet

urriorr, the development of crops was tfeated in the same way as the

J.u.lop-.nt of othe, industrial products, such as steel. Production

targets of quoras were set by the government in the national capital,

MJscow. planners developed production quotas for each region in

the vast USSR to contribute to the national economy'

Soviet agriculture had three kinds of farms. State farms, collective

farms, arrd ilots privately owned by larm employees all contributed

to the Soviei agriiulturai..onotny. State and collective farms were

.trrtroll.d by ti. government, and local leaders were responsible for

meeting the quotas set for the farms by government planners'

Tw[-thiris of Soviet farmland belonged to state farms. The aver-

age state farm had about 42,000 acres and 600 paid employees

i[t-r,ro"g and Hunkins 1,989; Resnick 1'984). Collective farms

averaged u-bout 16,000 acres (Armstfong and Hunkins 1989). These

farms were operated under the direction of a committee, led by a

chair. The chair managed all aspects of the farming, such as machin-

.rf liu.r,ock, farm b.rllditrgs, utrd th. employees\illage. About 460

f"-ili., made up the worklorce on these farms. Employees of state

and collective farms were paid according to the amount of work

done each month (Resnick 1984)'

The third kind of farm was the privately owned plots, which were

not under government control. These plots were given to state and

collective farm emPloYees for

their own use. Produce and

livestock from these Plots
were sold on the free market,

and al l  of the profi ts were
kept by the farmers. Soviet
cit izens came to dePend on

the private farmers for about

one-third of their Produce.
People preferred Produce
from the private Plots over

the poorer-qualitY Products
sold by the government.

Employees of the state
and collective farms were

encouraged to meet or

e

(

Cotton farming in the former Soviet Union'
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Plan l. Diverting water from Siberia to Central Asia

How can the Aral Sea crisis be solved?

Whatcanbedone to repa i r theAra l seaenv i ronmen t? I t i sn ' t as
simple as stopping all irrigarion.-irtigution is the economic backbone

o f the reg ion ;ove rg0percen to f theharves tcomes f rom i r r i ga ted
lands (Mi.ki i ;rgsgl. th.r. ur. nutional campaigns to make irr iga-

tion more efficient, ban pesticides, and clean up polluted waters

(Micklin 1ffi;;{;tr*"y 1991.).But even these acts won't return

theAra lenv i ronmen t to i t s fo rmers ta te .Somepeop lesay theAra l i s
beyondsaving,but local inhabi tantshavenotacce; tedth isb leak
judgment .Fol iowingaretwo'" 'y 'a i r r . 'entp lansto,o luetheAral
Sea crisis'

I

oneproposa l i s tod i ve r twa te f f roms ibe r ian r i ve rs ,wh ich f l ow
north into the A,.titbttan, and t'un'ft' it via pipelines to the Aral

Sea basin (Figure 1;;p;g; 39). Such water diversion projects have

been discussed for ;;;;'tt-'' plu'-" for Figure 13's Proiect V had

progressed to the engineer ing s tage. in  L9B5'  but  the Soviet  govern-

*.r,t rater sherv.d;ri;';;i..1, tui.6in 1988). During the final vears

of the Soviet union, the country was troubled by major economic

problems, 
"rrd 

gouit'-ent planners thought that the enormous
'Proi.. t  

V would Prove too costlY'
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r)

4.  Approx imate ly  how many mi lesrvc lu ld  water .have to  be
' 

*Ll,.a to diverrthe f low of the Ob River to the Aral Sea'

accord ing to  the p lans for  Pro ject  V?

5.  What  does F igure 13 ind icate about  the,s ize 
: l - l?- t^ t 'Y

in terms of the 
".f  

, i l t  of water diverted' as compared ro

; 'h.; i l ;rc, l . .rt i  what conclusions can you draw about

; i ; ;  ; i ; ; t ;- i 'op,, l",n' ' ' te of this water diversion project to

Moscow ( that  is .  to  the centra l  Soviet  governmenr) j

6 .  Wi t l r  the USSR dismant led,  Pro ject  V3ow would b;  an

international water diversion-frttm Russta through

I iazakhstan to  Uzbekis tan '  which are now a l l  separate

nations. uo* d.*l ini,  . l" ,onge affect rhe l ikel ihood of

il;il; V t.i"e r.,"ilii wh" d"o vo' think should pav for
Prt t iect  V i f  i t  is  bu i l t?

7. \X/lrat would be the econttmic advantaget lnd,l i :- .
advantages of  d iver t ing wate r  to  save the Ara l  Seal

B. \il/hat would be the enuirrtnmcntal advant,'gt: oT1
"' 

il"dt;r,og., of diverting water to save the Aral Sea? I0

l

I

I
I.\
fl

Ii

|$
td

:fl

fJ.9.  ln  gener :a l ,  do You
project to save the

suppor t  the idea of  a  water  d ivers ion

Aial Sea? \rVhY or whY not?

Plan| |ManagingwaterusewithinCentra|Asia

\would diverting water from one country to another really solve

the Aral Sea probllmii. rtn. r<.tlyakov, diiector of the I.stitute of

Geography in the e..uat-y of Sciences in Moscow' has suggested

that solving the Aral Sea environmental disaster needs a different

;;;;.H? b.li.u.s the management of central Asia's water

resource must be lmproveo'

The current practice of adiusting water use to meet the

demands of agricultural production development must cnange'

on the contrarf the problems of water use should be the decid-

ing factor in uit i i ' i tutul production plans' The role of cotton in
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These scientists undnimou5/y agreed that the watef level of the

Aral Sea must be stabilized to festore the ecological health of the

region. They argued that the region's economy would be restored if

th! environmerrial problems were repaired. People's health would

improve and sociaftensions would be reduced. They recommended

that these four steps be taken to manage the region's water fesource

and stabilize the Aral Sea (I(otlyakov 1991):

Strictly limit use of water by cor,rntries in the region and intro-

duce water-saving technology in all areas of the economy;

p l .oh ib i r  expansion of  the land area under  i r r igat ion to  f ree

river flow for preserving the Aral Sea;

Limit rice and cotton agriculture and remove unproductive

land from irr igation. Develop instead orchards, vineyards, and

alfalfa crops;

Remove systems that dr:ain polluted agricultur:al runoff from

irr igated land to the Ar:al Sea.

t,

{)

10.  Kot lyakov emphasized that  water  use should d ic tate

agr i iu l tura l  p lanning and not  the other  way around'

\Xlhy? Do you agree? \ i l /hY or whY not?

I 1. \What does Korlyakov rnean when he says that saving the

Aral  Sea "wi l l  requi re a new at t i tude"? How do you

th ink rh is  could be achieved?

12. How woulcl each of the four recommended ste ps stabil ize^- 
i l ;  l ;" is. ;  nni *uinrain the region's environmental
qual i ty?

13.  Which of  the two proposed solut ions to  save the-Ara l -

water diversion or'*Jr.,  management-do you think is

berter? Why?
disagree? 

why do you th ink other  people would

14. Which Otnn *outO,: :

0

more diff iculr to undertake? \f lhy?
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Asear l yaS the lg60s ,peop le l i v i ng in theAra l sea reg ionbecame
aware of the environmental pioble-, dir.r.,tted in this module' At

that time, when the region's'environmental problems were just begin-

ning, the soviet government was not conceined with environmental

oollution. The primary focus was on economic development based

;il;;; 
"r,J 

proa".tion quotas. cotron production had prioritv

over all else (Ellis 1'990) '- -ih. 
f"opl. of the Aral sea area alefted their governmenr to the

changes'to ih. .r.uironment. Fishermen could see the decreases in

thei rcatches.Peoplefe l t theSummeftemperatures increaseandthe
winter temperatures decrease. The watef ln the sea', in the rivers' and

i;,htg;"";d be.am. scarcef and saltier. children and adults had

;";. fealth problems. Social unrest increased in the region as mo.re

;;;;;;;p.fpl" lost their livelihoods and fell sick' Residents of t6e

Aral Sea region ,.-.-b.,ed when the winds were not full of salt-

dust.
Now,a f te rmore than30yearso fenv i ronmen ta lpo l l u t i on ' t he

entire economic *J ."uiton-.ntal structure of the Aral regio" !n:

been overrurned. The Russian geographer I(ot lyakov (1991) said that

in order to save the region, new perspectives were needed on the rela-

tionship between the economy and- the environment'
political art is a powerful way for communicating ideas to try to

.hurrg. people's persp.ctives' Th9 person who wrote the message on

the rock (Figure li ;" page 43) hns a particular point of view about

these changes. Political cartoon', to-it strips.' and bumper stickers.

also express opinions. These statements -uy b. humorous' satirical'

sarcastic, or serious, but they are typically short' poignant, and

thought Provoking.

I

lr (

How do Youfeel about the Aral Sea crisis?

How would you design a short, clever' and thou.ghtful

express your thoughts ablut the.environmental pollution

Sea region? Here are some possibilities:

way to
of the Aral

Comic striPs
T-shirts or hats
Bumper stickers
Billboards

Pins or buttons
Political cartoons
Posters
License plates
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This huge island, the world's fourth largest, has a broad range of
environments: mountains and river valleys, deserts and forests.
Combined with its wide range of climate, this diversity leads to many
vegetation types (Figure 15 on page 47). Many different kinds of ani-
mals and plants can thrive in the countless variety of habitats
(Durrel l  1986\.

Another reason for Madagascar's biological richness is that the
island has been isolated from other continents for millions of years.
Originally a part of Africa, the island broke away about 165 million
years ago (Jolly 1987). Long isolation from other species allowed the
island's plants and animals to evolve into unique varieties. Eighty-five
percent of Madagascar's plant and animal species are unique to the

Serious gullying results from deforestation of steep slopes in Madagascar.
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Geographic Inquiry into Global Issues

Unfortunatelg many of these species no longer exist. Madagascar
is a " legacy of misuse" (Jol ly 1987, page 165). Madagascar *a, f irst
settled by humans only about 1,500 years ago. At that time, most of
the island was covered in forest. But now more than 80 percent of
the forest is gone and nearly all of the unusual species are extinct.
The environmental crisis on Madagascar is summarized in this quote:

Most of the center of Madagascar is barren, with the remain-
ing forests distr ibuted in a patchy, broken ring around the coastal
regions. Some 150,000 hectares of forest are cleared every year in
a relentless pattern of shift ing cult ivation and uncontrol led burn-
ing and grazing, causing massive soil  erosion and al l  i ts concomi-
tant  problems.  Of  the 10 mi l l ion people l iv ing on Madagascar ,  g .5
mil l ion of them directly depend on agriculture, and the popula-
tion is growing at a rate of over 3 percent a year. . . . At this rate,
al l  the available forest wil l  be gone within the l i fet ime of a chi ld at
school today. Unless alternatives are found, Madagascar wil l  lose
all  i ts forests, and, when these are gone, alternatives wii l  have to
be found anyway (Durrel l  1986, page 1 1 1).

I
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forest environments within tradit ional patterns. Farmers would fol-

l owa |oca | | ym ig ra to r ywayo f l i f eby . . . f e l | i ngandbu rn inga
patch of foiest, iaising crops for two or three years until the soil

iost i ts fert i l i ty or unii l  weeds encroached, then moving on to

repeat the process in another patch of_forest, eventually returning

to the original location. This fsystem] al lowed the cult ivator to

make susti inable use of the forest environment. As long as there

were only a few cult ivators per square ki lometer, general ly f ive or

less (depending on local circumstances), and provided_ the patch

of farmed forelt land could be left fal low for at least 10 years in

o rde r t o renew i t se l f , t hesys temworked " "Now 'howeve r ' i n
many areas, the numbers of shift ing cult ivators have increased to

a point where there are often three or more t imes as many people

per square kilometer as formerly, with the result that they have

less space for local migration. The upshot is that they [al low] local

ecosysrems insufficieni time to recover. Soils then rapidly become

exhausted, and especial ly in wetter areas, weeds encroach. After

as few as two cycles, the cult ivator is obliged to abandon the area

a l t oge the r , andmoveon tos ta r t a f r esh inanewpa tcho f_p r ima ry
forest, hence progressively disrupting undisturbed ftropical
forestsl (Myers 1980, pages 23-24)'

In Madagascar, as in many other parts of the world where shift-

ing cultivatiJn occurs, the people wh-o are engaged in.this method of

ngiicrrltrrr. are subsistence farmers. This means that their crops sup-

piy food or products only for small groups of people' perhaps .for a

?amily. Ho#euer, since 1950 the popu_lation of the island has dou-

bled. This increase in population has led to some drastic changes in

the farming cycle. In ihe past a piece of land was cleared and replant-

ed about .i.ry 15 years. 
-But 

because there are now more people who

need to grow food'from the same land, the cycle has been shortened

to three years (I(nox 1989). Shorter cycles of shifting cultivation do

not permit enough forest regrowth to resto.re the soil's fertility. This

means that the flrm prod,t.iiuity must decline (National Research

Council 1'982).
Another consideration related to a rapidly growing population rs

where the people live. Shifting cultivation for_merly did not cause a

perman.nt'clearing of land. ihe lattd would be cleared, farmed', and

abandoned-alloviing the forest to regrow. But as the population

grows rapidlr land used for crops may afte.tward become a town or

6e developed for another use, instead of being allowed to return to

forest. If iorests are not allowed to regro% new forest areas must be

cleared to provide land for farming. In this way the traditional rota-

tion of shifling cultivation is broken, and increasing amoultt o1_

forested landJare removed for farming (Salter and I(ovacik 1989).

o
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any criminal case to be a witness against himself, nor be deprived
of life, liberty, or property, without due process of law. . . .

lX. The enumeration in this Constitut ion of certain r ights shall
not be construed to deny or disparage others retained by the
people.

Should there be an Environmental
Bill of Rights?

A scientist from Moscow State University Ruben A.
Mnatsakanyan, has suggested that the international problems of
environmental pollution cannot be ignored. He argues that there is a
need for international law to prevent transboundary pollution. He
believes that decisions made by individual countries that aff.ect other
countries' environmental well-being should only be made according
to established criteria. Such criteria would establish a global basis for
future interaction between humans and the environment.

To achieve this, Dr. Mnatsakanyan has proposed that a Bill of
Rights be drafted for the environment. He suggests that it be mod-
eled after the U.S. Bill of Rights, which guarantees the rights of indi-
vidual people in the United States. His point is that all of Earth's
individual ecosystems need similar protection (Richman 1,990).

. How would you write an Environmental Bill of Rights to guar-
antee the protection of Earth's environment?

o What principles would be important to ensure that environ-
mental pollution does not continue?

. How are the rights of U.S. citizens protected and enforced?
How could the environment's rights be enforced?
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Britannica Global Geography System

A Note on Assessment

Enclosed is an achievement exam for one module of the Britannica Global Geography
System (BGGS). It is one of the many tools for you to use in assessing your students'
work on Geographic Inquiry into Global Issues (GIGD. The multimedia, inquiry approach
of BGGS lends itself to a variety of evaluation options.

This achievement exam includes objective matching, multiple choice, and true-false
questions, as well as more subjective data analysis and short-answer questions. Tests
emphasize four major areas of student comprehension of the GIGI material. First, students
must be able to recognize and define important glossary terms. Second, they must
demonstrate a grasp of the principal geographic concepts introduced in the study of each
global issue. Third, they must manipulate examples of data they used in the module to
prove their facility with geographic skills. Finally, students are challenged to think critically
about analyzing issues and data. Keys provide objective answers and guidelines for
evaluating students' written responses.

With the inquiry-based program of GIGI, various techniques of assessment can contribute
to your overall program of evaluation. Questions posed in the module are often intended to
stimulate open-ended inquiry, speculation, and discussion. As a comprehensive exercise,
assign a longer essay, giving your students an opportunity to summarize their
understanding of the issues. Essays can be based on each module's leading question (the
title of the Student DataBook Overview), which incorporates the geographic theme
explored in the module. Have students defend a position, citing data supplied in either the
module or in their independent inquiries.

The BGGS package has many resources for assessment. See the Assessing Learning
section of the Memo to the Teacher section of the Teacher's Guide for suggestions. More
ideas for assessment are provided in the For Further Inquiry sections of many lessons and
in the Extension Activities and Resources section at the end of each Teacher's Guide.

Consider having students maintain a Module Portfolio or Student Journal throughout the
course of their inquiry. A portfolio can include students' definitions of glossary terms,
answers to questions, completed activity sheets, and their individual or group
investigations. Students may also create and present their own inquiry lessons using the
BGGS videodiscs and CD-ROM. They can gather information and design a visual display
about countries and world issues using GeopediarM.

The possibilities for assessment are limitless. Blend strategies to see if your students have
attained the three main goals of BGGS and GIGI-to promote (1) responsible citizenship;
(2) geographic knowledge, skills, and perspectives; and (3) critical and reflective
thinkins.

The GIGI Staff



Narne

1. Matching:

_ desiccation

_ ecosystem

_ salinization

_ watershed d.

solonchak e.

a . interactions among groups of l iving organisms and
between the l iving organisms and the nonliving
elements of their physical environment

variety of plants and animals found in an area

land area that contributes runoff of a body of
water or drainage basin

process by which salt accumulates in soil after
evaporation of large quantit ies of irrigation water

drying of soil and land surfaces

b.

c.

_ biodiversity f. salt badlands caused by receding water levels

2. What is an exotic river?

3. The two major rivers flowing into the Aral Sea are:

and

These rivers flow from which two mountain ranges?

Himalayas and Urals

Andes and Rockies

Pamirs and Tien Shan

Alps and Caucasus

a.

b.

C.

d.

@ 1 995 Encyclopadia Britannica Educational Corporation
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Narne

4. Remote sensing images are:

5.  a.

rarely used because they're taken from very far away

helpful in spotting patterns of environmental changes

tools often used by medical doctors to perform surgery

a small black box that changes the channels on your TV

On the following graph, draw a l ine that shows what has

happened to the volume of the Aral Sea'

a.

b.

C .

d.

6
L

r; 800
e)
tr-
o
= 600\,-

.9
;l

E 4oo
v

'l,2oo

1,000

200

Volume of Aral Sea, 1960-2000

0
'1960 1970 1980 1990

b. WhY did that change occur?

2000
estimoted
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6. a. What does this graph il lustrate?

1960 1970 1980

b. Why has this change occurred in

'1990 2000
estimqted

the Aral Sea region?

Salinity of Aral Sea, 1960-2000

7. Before 1960, the Aral Sea Provided
people of the region through all of

a. commercial f ishing

b. subsistence farming

c. food for livestock

d. hunting and traPPing

economic imPortance to the

the following excePt:

/

/

(

/
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Narne

8. When irrigation was introduced in Central Asia, which physical

change occurred to the environment?

a. The quality of well-water improved'

b. Dust storms became less frequent'

c. The habitats in the river deltas improved'

d. seasonal differences in temperature became more intense.

g. Currently, the rate of evaporation is

flowing into the Aral Sea?

a. greater than

b. less than

c. equal to

the amount of water

1O. True or false?

a. Transboundary pollution can effect people hundreds of miles

away from the original source'

The Soviet government did not predict the environmental

problems that the Aral Sea Project would create'

subsistence farming is a method of farming used to grow crops

for export.

Madagascar once had a very high biodiversity because it has a

wide range of climate and environments'

b.

d .

O 1 995 Encyclopadia Britannica Educational Corporation
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11. Both the Mono Lake and Aral Sea regions share a common type of
watershed system that collects water but does not release it except
through evaporation. This type of system is a/an:

12. Commercial  f ishing was hal ted in the Aral  Sea region in 1980
because:

a. All the people started farming.

b. There wasn't a market for f ish.

c. The fish were contaminated by water pollution.

d. People in the region didn't eat f ish.

13. a. List three ecological effects caused by the shrinking of the
Aral Sea.

b. Explain how the each of these affects both the human and
physical environment of the Aral Sea region.

O 1995 Encyclopadia Britannica Educational Corporation
This sheet may be reproduced for classroom use.



Narne

14. what group from the Aral Sea region is MosT at risk of health

problems because of the pollution? Explain'

15. Human health problems have increased significantly since the Aral

Sea Project began. WhY?

16. Describe two ways in which the Aral Sea crisis can be solved' what

are the advantages and disadvantages in each of the two plans

discussed?

@ 1995 Encyclopaedia Britannica Educational Corporation
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17. Below are six steps of a 1S-year cycle of shift ing cultivation. Arrange
the steps in the proper sequence, showing the order in which they
take place.

Land left fallow for 15 years.

After two or three years, soil loses fertility.

Vegetation regrows in 15 years.

The crop is harvested.

Field is abandoned.

The crop is planted.

1 ._  2 ._  3 ._  4 ._  5 ._  6 ._

18. Since "1950, over 80o/o of Madagascar's forests have been destroyed.
All of the following are reasons for this destruction except:

a. The increase in population caused shorter cycles of shift ing
cultivation.

b. Uncontrolled burning and grazing of the land caused massive
soil erosion.

c. Because of population increases, more towns were built where
the land used to be abandoned for restoration.

d. People cut down the trees to sell t imber to other countries.

a.

b.

C .

d.

e.

f.

@ 1995 Encyclopadia Britannica Educational Corporation
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1 .

2.

3.

e , a , d , c , f , b

An exotic river is a stream that flows across a region of dry climate but gets its

water from adjacent mountains where there is a surplus of water.

Amu Darya and Syr Darya; c

4 . b

5. a. The graph should show volume decreasing over time.

Volume of Aral Sea, 1960-2000
'l,2OO

1,000

Ui

s 800
I
o
tr-
I 600
o-\,-
I

. I

lt 400
I-r,

200

0
'|960 "t970 1980 "t990 2000

estimoted

b. The size of the Aral Sea decreased because of direct results of the Aral Sea

project in which water was diverted from the rivers before it reached the Sea.

6. a. Salinity has increased over time'

b. As the volume of water decreases, the salinity increases'

7 . b

\

\

\
\

\

\
\

\
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14. Infants and children

I

9 , a

lO. a. True
b. True
c. False
d. True

11. Inter ior drainage

72. c

13. a. Ecological effects described include:
salt-dust storms degraded water quality
habitat destruction soil salinization
climate changes

b. Salt-dust storms cause health problems
both in the Aral Sea region and through
transboundary pollution as wind carries
the salt-dust in the air and gets into
people,s lungs, covers crops, and ends
up back in water.

Water is contaminated by chemical fer_
tilizers getting into the groundwater,
well-water, and eventually back into the
Sea.

Declining water levels and deteriorating
water quality affected the food supply for
livestock, spawning grounds for
commercial fish, and opportunities for
hunting and trapping. lt also eliminated
several species and endangered others.

Soil salinization is soil that is
contaminated by salt, severely reducing
the nutrients available to plants.

Water stores hea! so as the Sea was
shrinking, its influence on the region,s
climate was reduced.

15. Air polluted by salf chemical fertil izers, and
pesticides has led to respiratory illnesses.
Well-water and river water used for drinking
has been contaminated by agricultural
chemicals leading to intestinal diseases and
increasing cancer rates.

16. Plan 1. Diverting water from Siberia to
Central Asia.

Disadvantage _ too costly, might not
ultimately solve the problem and might
create problems in Siberian rivers.

Plan 2. Managing water use within Central
Asia.

Advantages _ people,s health would
improve; social tensions would be
reduced.

l7. f  ,  d,  b,  e,  a,  c

r8 .  d

)
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