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SUBJECTS @
A& At AcLANCE
SKILLS Play several different games that introduce genetic
gathering (simulating), analyzing diversity and highlight why it's important within
(identifying patterns), interpreting populations.
(identifying cause and effect, inferring)
FRAMEWORK LINKS
4,19, 20,22, 28 @ OBJECTIVES
VOCABULARY ldenti.fy and classify qenetfc traits using a genetic wheel.

_ Explain why genetic diversity may be necessary for the
chromosome, evolution, gene, long-term survival of a population of animals or plants.
genetic diversity, herd, inherit, Explain that lack of genetic diversity is one of the
nucleus, population, species, trait reasons why small and fragmented populations are
TIME vulnerable to extinction.
three sessions
MAEBIALS . . . . . . .

Part I—copy of the "Human Genetic rom a scuen.tuﬁc perspective, conserving bugduversuty means
Wheel” (page 41) and "Checking more than just protecting the variety of dlffen.ant. species on
Out Your Genetic Traits” (page 40) ' Earth. It also means preserving the natural variation that
Part =15 to 20 index cards exists among the individuals of each species. Just as
Part Ili—scissors, copies of "All About humans vary in their appearances and abilities, so, too, do individual
Giraffes” (pages 42-43), "Giraffe Genetic fish, mushrooms, oak trees, and amoebae. Preserving variety within
Wheel” (page 45), "Giraffe Cards” (pages populations of species is essential for preserving the ability of that
46-50) on white paper and colored paper, species to cope with environmental change.
"Spotting Giraffes” (page 44), "Event An organism’s ability to adapt to environmental change determines
Cards” (page 52), and "Giraffe Calf Cards" how well it will survive in the long run. The greater the diversity of
(page 51} on white and colored paper genes in a population, the greater the chances that some individuals
(The copy pages for this activity are all will possess the genes needed to survive under conditions of
included in the Student Book.) environmental stress. As wild populations of plants and animals become
smaller and more fragmented, it becomes less likely that the remaining
CONNECTIONS individuals will possess the genes needed to survive environmental
For more on the importance of genetic changes. The individual—and the species—is subject to destruction.
diversity, follow up with "Diversity This three-part activity will introduce your students to the
on Your Table" (pages 230-237) or concept of genetic diversity within a population. In Part | they will
"Biodiversity~It's Evolving” (pages observe and compare human traits within their classroom population.
168-179). To investigate how the loss This exercise should demonstrate that each individual has a variety of
of genetic diversity affects species, traits that make him or her unique and that create a diverse
try "The Case of the Florida Panther” population within the classroom. In Part Il they will discover through
(pages 246-251) a quick, active demonstration that increased diversity contributes to
greater survivability. And Part Ill will reinforce this idea as your

= students play a game in which they represent populations of giraffes

Q coping with changes in the environment over time.
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11-The Gene Scene
What Is Biodiversity? @

Before You Bcﬁn’n ebPart I

For each student, make a copy of the "Human Genetic Wheel” (page 41 in the Student Book) and "Checking
Out Your Genetic Traits” (page 40 in the Student Book).

W‘lé\f toDas art 1

1. Introduce genes. In mammals, most healthy cells have two
Your students may know that the physical character-  copies of each chromosome—one from each
istics of all creatures on Earth are determined by parent. Reproductive cells (eggs and sperm) have
their genes. But what are genes and how do they one copy of each chromosome. Different species
work? Genes are sections of DNA that manifest have different numbers of chromosome pairs.
themselves as visible traits, such as eye color and In humans, for example, there are normally 23
hair texture, and nonvisible traits, such as a pairs of chromosomes.

susceptibility to a certain disease. Genes form visible
bars on threadlike structures called chromosomes,
which are inside the central part, or nucleus, of
every plant and animal cell. Chromosomes contain
the genetic material of each cell, made up mostly
of DNA. Chromosomes become visible under a
microsope when any animal or plant cell divides
(see illustration below).

2. Discuss genetic diversity.
Explain that in a healthy population (a group of
organisms of the same species living in a certain
geographic area) there is a wide variety of genes
that combine in many different ways to form a
broad diversity of individuals. If the population is
suddenly subjected to stress, such as disease or
environmental change, the genetic variety makes it
likely that at least some individuals will be adapted
well enough to survive and continue the species.
Populations of some species have become so
small or fragmented that they have lost much of
their original genetic diversity. If these populations
are suddenly subjected to a disease or other stress,
there might not be any individuals with the genes
that provide protection from the disease and enable
the individuals to survive.

3.Determine the characteristics

of the ciass popuiation.
Give each student a copy of "Checking Out Your
Genetic Traits." Go over the list of traits with your
class. Have your students work in pairs to help each
other determine their traits and check the traits off
their worksheets. As you read the list, instruct your
students to check the box that describes the trait
they possess. They can also work in pairs to observe
the traits in each other. For each trait, there are two
possibilities:

chromosomes and genes during cell division

Windows on the Wild: Biodiversity Basics
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1. Your ear lobes are either hanging loose or they
are attached to the side of your head.

2. Your hair is either curly or straight.

3. You can either curl your tongue, or you cannot
curl it. (This trait refers to whether you can or
cannot roll the sides of your tongue to make it
into a tube-like shape.)

4. You either have hair on your fingers, or you
don't have it. (Look at the part of your finger
between your knuckle and first joint.)

5. You either have light-colored eyes (blue or
green), or you have dark eyes.

6. You either have a widow's peak, or you don't
have one. (If your hairline comes to a point in
the middle of your forehead, you have a widow's
peak.)

7. Your little finger is either straight, or it is bent.

Point out to your students that their genes have
determined each characteristic on the worksheet.

4. Use the “Human Genetic Wheel.”
Pass out a copy of the "Human Genetic Wheel" to
each student. Instruct each student to start at the
inner band and find the appropriate letter code that
describes his or her own ear lobe type (it will be
either "L" for loose or "II" for attached). Instruct
them to continue moving outward on the wheel,
finding their characteristics for each trait, until
they have located their little finger type in band
seven. Each person should then find the number
next to his or her finger type and record this
number on the worksheet.

5. Pool the results.

There are 128 possible combinations of the seven
traits. To find out how many different combinations
are present in the class population, go around the
room and have each student give his or her Genetic
Wheel number. Record the numbers on the board. If
there is more than one student with the same
number, place a check next to that number.

6. Discuss your findings.

Are there any two students in the class who have
the same seven traits? Then ask the students if they
can think of an eighth trait that would set these
two people apart. Are there any numbers that have
clusters of classmates? Why?

Every individual in any population
is different from every other
individual. Have students look at
the variations among the people
in their class as an example. But
these variations don't make any
individual a different species.
Everyone in the class, regardless
of his or her differences, is
still a human being.

DNA double helix
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You will need 15 to 20 index cards. On each card, write one characteristic that distinguishes one student
from another. (See "Indexing Student Characteristics’ on page 162.)

1. Introduce the demonstration.

Divide the students into two teams and explain that
they're going to do a demonstration that illustrates
why genetic diversity is important. Show them your
stack of index cards (see box on “Indexing Student
Characteristics” on page 162), and explain that each
one lists a characteristic that, for the purposes of the
game, is going to represent a genetic trait. Tell them
that once the game starts they are not allowed to
change anything about themselves. Tell them that
you're going to read several of these cards aloud and
that if anyone on either team has the characteristic
listed on that card, he or she will "die.” Those
students who are "dead” must sit down. The object
of the game is to have at least one member of their
team “alive” at the end.

2. Do the demonstration.

Have the students get into their teams and then stand
facing you. Read one of the index cards you made
earlier and ask all the students with the characteristic
listed on the card to sit down. Repeat until you have
gone through about three or four of the cards. (At
least one of the teams should still have members
standing.) Tell the students that if there’s anyone still
standing on their team, they can all regenerate and
Jjoin back in. If both teams still have members
standing, play another round, reading through three
or four additional cards. Then go on to step 3.

3. Discuss the demonstration.

Ask the students what happened. Did any “charac-
teristics” wipe out more people on their team than
others? Did one team do better than the other?
Why? (Answers will vary depending on what happens
with your group. However, students should be
figuring out that their team has a better chance of
surviving when the characteristics of the team
members are more diverse.)

What to Do » Part 11

4. Do the demonstration again.

Restore each team to its full number of “live”
members. Then tell the teams that they're going to
try the demonstration again, but that before you
start they are allowed to make any adjustments they
want on their teams. (Students should do things that
give the group a wider range of traits. For example,
some team members may untie their shoes while
others may leave them tied, and some may add
layers of clothing.) Shuffle the stack of cards and
then read through several of them, having students
with any of the characteristics "die” and sit down.
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Indexmg Student
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h t 5. Wrap up.
a rac r I s Ics Have the students describe what happened. Did their
team last longer or shorter this time? What helped
To do this demonstration you will need a them or hurt them? What can they say about how
stack of index cards, each of which has genetic diversity might help wild populations of
a "genetic” characteristic that can animals or plants survive? (Students should understand
distinguish your students from one that the more diverse their team was, the greater the
another. Because it may be difficult to chance it had of having at least one member left at
come up with enough truly genetically- the end of several rounds. They should also be able to
based traits, you should feel free to use generalize that the more genetically diverse a wild
traits, such as clothing color or type of population is, the greater its chances of surviving over
shoes, in the demonstration. Below are time. However, if the students can't quite make this
some possibilities for the cards. You will leap yet, dont worry. They'll get a chance to apply
need to choose characteristics that will these ideas in Part IIl.)

weed out your group—but not wipe out
the entire class all at once. During the
demonstration, each time you read one
of these traits, every student who has the
trait will “die out” for the rest of the round.
* Light-colored eyes
* Bent little finger
* Not wearing glasses
* Shoes laced and tied
* Shoes without laces
* Not wearing red
* Attached ear lobes
* Not able to curl tongue
» Wearing earring(s)
* Wearing a sweater
» Wearing hair clips of any kind
> Wearing a watch
* A widow’s peak

* Wearing a hat

World Wildlife Fund
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Make several copies of the “Giraffe Genetic Wheel” (page 45 in the Student Book) for each group. Also make
two copies of the "Giraffe Cards" (pages 46-50 in the Student Book) for each group (one copy on white paper
and one copy on colored paper), as well as one copy of "Spotting Giraffes” (page 44 in the Student Book) for
each group. You'll need to make two copies of the "Giraffe Calf Cards” (page 51 in the Student Book) on white
paper and two copies on colored paper, cut the cards apart, and put them in a container. Then make one copy
of the "Event Cards” (page 52 in the Student Book), cut them apart, and put them in another container. Have
scissors for each group. (If "All About Giraffes” [pages 42-43 in the Student Book] is used as a homework

assignment, copy one for each student.)

1. Introduce the giraffe game.

Tell students that they will play a game that
illustrates why genetic diversity is important. The
game focuses on the giraffe. You may want to read
"All About Giraffes” (pages 42-43 in the Student
Book) to the class as an introduction to the activity
or give it to the students to read for homework
the night before. Also give the students a copy of
"Spotting Giraffes” (page 44 in the Student Book) to
illustrate the characteristics discussed in "All About
Giraffes.”

2. Set up for the game.

Divide the class into five groups and give each group
its two sheets of "Giraffe Cards” (one on white paper,
one on colored paper). Have the students cut the
cards apart.

Explain that each group of students is "watching
over” a small population of giraffes, represented by
the giraffe cards. Each card identifies the character-
istics (genetic traits) that each giraffe will have
during the game. The genetic traits used in the game
are as follows: sex, migratory behavior, resistance to
plague, spot pattern, and leg length. Colored cards

Genctic
Sndivdual 8§ 8 11
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o
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What to Do » Part 111

represent males and white ones represent females.
The other genetic traits are written on each card.

3. Determine the genetic number

of the giraffes.
Pass out several copies of the "Giraffe Genetic
Wheel” (page 45 in the Student Book) to each group.
Using the genetic traits provided on each giraffe card,
tell the students to work together to determine the
genetic number of each giraffe in their population.
They should use the "Giraffe Genetic Wheel” to find
the number of each giraffe in the same way they
used the "Human Genetic Wheel” (Part I) to find
their own numbers. Students should write the
genetic number of each giraffe on each giraffe card.

4. Determine the genetic diversity of
each group’s population of giraffes.
Next ask the students to determine the genetic
diversity of their group of giraffes. Ask the student
groups to count how many different individual
genetic numbers are exhibited by their 20 giraffes.
This is the group’s diversity number. Consider that
a student group has a population of giraffes with
the following genetic numbers:

30 31
Windows on the Wild: Biodiversity Basics
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Rules and Strategies

Before students begin the game,
share the following information:

164

* If a giraffe dies, the students should
turn the card that represents that
giraffe face down.

* Only the dominant male giraffe can
mate with the females. If the dominant
male dies, a new dominant male must
be designated. If a group loses all its
males or females, it cannot reproduce.

* Events usually affect half of a pop-
ulation. If you have an odd number of
giraffes that are affected by an event,
round down to find the number of
giraffes affected.

* Female calves cannot reproduce.

» During reproduction events, each
qualifying female will receive a calf
card. Students must choose traits for
each calf based only on the traits of
that female and the dominant male.
See the following example:

Female Dominant Male
Leafy-spotted Reticulated
Resistant to plague Resistant to plague
Migratory Migratory

Long Legs Short Legs

Then the calf can be either leafy-spotted
or reticulated and have either long legs or
short legs, but the calf must be resistant
to plague and migratory (because both
parents are).

Every time a female has a calf, the
students will have to assign traits in this
manner. Circle the traits on the calf cards.

World Wildlife Fund

In this case, the student group would have a total of
nine different genetic combinations represented by
their giraffe group so the diversity number is nine.
Write a tally on the board, recording each student
group’s number of giraffes and diversity number. The
larger a group's diversity number, the more genetically
diverse the population of giraffes.

Each student group should start with 20
giraffes. The diversity number of group
one should be 4, group two should be 8,
group three should be 12, group four
should be 14, and group five should be
20. Some students may realize that they
have an advantage—or disadvantage—at
this point.

5.Have each group select

a dominant male.
Each group of students should select one male in its
giraffe population to be the dominant male. Students
should place a big letter "D" on the dominant male
giraffe’s card. This giraffe will be the only one that
mates with the females in the population during the
course of the game. If this male dies or joins another
group of giraffes, the group will have to designate a
new dominant male to take its place.

6.Have students choose cards

from the “Event Cards” and

read them to the class.
"Event Cards” depict scenarios of environmental
change that the giraffe populations must confront.
Bold text on the cards indicates the impact that the
environmental change has on individuals in the
population: (1) loss (death), (2) intermingling, and (3)
reproduction. Remind your students that this exercise
is a simulation of what could happen to a real giraffe
population. While the events are not real, they do
represent some of the many pressures exerted on
populations by natural and human forces. Allow your
students to take turns picking an event card at random
and reading it aloud to the class. Tell your students to
pay attention to the event being read and respond to
that event based on the giraffes they have in their
population. Every group follows the directions of
each event card.

BESTCOPY AVAILABLE



7. Record how many giraffes are
left after the events have been
read, and analyze the results.
After all the "Event Cards” have been read, record on
the board the number of giraffes (adults and calves)
surviving in each group’s population. Compare
different groups of giraffes and determine which
ones were more successful. Did genetic diversity
contribute to this success? How?

8. Discuss the resuits of the game.

After you finish the game, discuss genetic diversity

using the following questions:

a. Why is genetic diversity important? (Generally
speaking, a more genetically diverse population
is more likely to contain some individuals that
have the traits necessary to survive and adapt
to changes in the environment than populations
that aren't as genetically diverse.)

b. What is the relationship between the size of a
population and its genetic diversity? (As a
population becomes smaller, some variation in
traits is lost. Because there are fewer individuals
in a smaller population, it is less likely that there
will be individuals with the traits necessary to
survive in times of environmental stress. This is
one reason smaller populations are more
vulnerable to extinction. Many species that once
had large populations, such as the Florida
panther, nene goose, and American bison, have
lost a great deal of their genetic diversity in a
short time because of habitat loss and
overhunting.)

c. What can be done to prevent the loss of genetic
diversity? (To preserve genetic diversity, it is
important that wild populations of plants and
animals do not become small or fragmented. This
is becoming more and more challenging as
human populations expand and increase their
level of consumption as well as demand for space.)

11-The Gene Scene
What Is Biodiversity@

d. In the simulation, which events did humans
cause? Which were caused by nature? Do you
think humans can have both a positive and a
negative role in influencing the survival of other
animals? (In the simulation, human actions had
both positive consequences [the creation and
protection of national parks] and negative
consequences [poaching]. The better we are
able to fulfill human needs while maintaining
genetic diversity, the more a population will
be able to withstand both natural and people-
related pressures.)

e. Did some traits seem to be favored over others?
Were there any traits that were favored in one
instance but selected against in another? How does
this relate to the importance of genetic diversity?

(A trait that is advantageous under one set of
environmental conditions may be detrimental under
another. For example, migratory giraffes may do
better in times of drought, but they will be more
vulnerable to poaching because they're more likely
to leave the safety of protected areas.)

Windows on the Wild: Biodiversity Basics
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WRAPPING IT UP

Assessment

Have each student write a short response to the
question: What does giraffe diversity (as represented
in the "Giraffe Cards”) have to do with the fate of a
giraffe group (whether the group lives, dies, or
successfully reproduces) in the game?

Unsatisfactory—The student is unable to make a
connection between giraffe genetic diversity in a
population and the fate of that group in the game.

Satisfactory—The student makes logical connections
between giraffe population genetic diversity and the
group’s fate in the game.

Excellent—The student is able to incorporate the con-
cepts of giraffe genetic diversity and the vulnerability of
certain populations when confronted with environmental
stresses ("Event Cards”).

Portfolio

On the back of "Checking Out Your Genetic Traits,”
have students record their ideas about using a
genetic wheel to compare human traits and their
understanding of genetic diversity from the game.

Writing Ideas

+ Students can compose creative stories that
illustrate how genetic variety within species can
help them survive over time. For example "Once

upon a time, tigers were plain orange. Then a
cub named Splasher was born. People called him
Splasher because he was born with weird black
stripes. Though everyone made fun of him, when
he grew up, he found that he could stay hidden
in the grass much longer than the ordinary, plain
orange tigers. He caught more food and fathered
many kittens. They had stripes, too.”

* Pick a common animal or plant, and describe
several distinct individuals, noting their physical
traits. (Dogs and cats work especially well.)
Students may illustrate their descriptions. How
are the individuals different from one another?
What sort of advantage or disadvantage might
their characteristics provide?

Extension

Have students work individually or in groups to
create displays focusing on how people have created
genetic diversity in species to fill certain human
needs and desires. They could highlight the
dichotomy between the “original” species as they
appear in the wild and the domesticated creatures
they have become (e.g., wolves and chihuahuas,
cougars and house cats.) Cattle and other livestock,
crops, ornamental plants, and goldfish provide other
dramatic examples. The students should also point
out why the animal or plant was developed. After
student presentations, ask how human manipulation
of genes might help or hinder biodiversity.

Resources

The Cartoon Guide to Genetics by Larry Gonick and Mark Wheelis (Harper Perennial, 1991).
Giraffe by Caroline Arold (William Morrow and Co., 1987).

The Girafte, its Biology, Behavior, and Ecology
by A. I. Dagg and J. B. Foster (VanNostrand Reinhold Co., 1976).

Giraffes, the Sentinels of the Savannas
by Helen Roney Sattler (Lothrop, Lee, and Sheppard Books, 1989).

Grizmek's Animal Life Encyclopedia by B. Grizmek (Van Nostrand Reinhold Co., 1972).
A Natural History of Giraffes by Dorcas MacClintock (Charles Scribner’s Sons, 1973).

The genetic wheel approach was inspired by similar activities in Losing Biodiversity by Katherine Barrett, Global Systems Science, Lawrence Hall of
Science, University of California at Berkeley (1996); and in Biological Science: A Molecular Approach, D. C. Heath and Co,, (1985).
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Which ot the following traits did you inherit troin your parents?
Check the box next 1o the trait that best describes you.
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L ABOUT GlRAFFES

Y irffesreally know how to draw a
§ cowd! Ch a typical scarching day on

)/ 4 of graz estOdriches, kudu, impalas

wildebeeds and gazlles all gather near. No
wonder—ith their keen eyesight and unique
vantage point, graffes can easly gpot a moving
lion, hyena, or human predator from a mile away.

Tres santinds of the savama are catainly
wel known for ther interesting bodies Ther
nedks are the Ingest of ary living manmd,
although they have the same number of
vertebain ther neks &
humeans do

Gi#fesarethe
ultimatetree browsers,
theirbodiesproviding
marvdous evilerce ofthe efficient
desgn of naure. Tobegin with, the
giraffelorg neckand enormausvetelrae
allow it to browseon tree leaves tha few
otherarimals @n reach. © gd blood all
thewayto the anind’shead equésa
huge heart. The averagegiraffesheart
is2 feet long ard weghs 25 pounds,
compatto ahuman heatt that is
only 4 to 5 inches long andweighs 1
paund. A spedal hinge at the baseof
its head alows agiraffe to hold its
long skender headin a straight line
with its nek giving it two more feet
of reach Add tothata pehensile
uppe lip that can grasplike fingers
and atonguethat can reach 18
inchesfarther, and you have a
bowse tha'shard to bed.

Giaffes can reach leaves that other
browsscant, and their favorite food
isthe acacia tree—dree that most
anmalswoudn’t be abkto ea, even
if they oud readh it. Acada leawes
ae highly nutritiousand moist,
giving giraffes dmast all the nutrients
ard much of the water they need. Bu
acada branchesare coverd with thick

the African plains, these gentle garts :
ae aurrounded by an amazing variety :
i they are stuated on the sidesof its head,

: erabling the gieffe to bealett to danger at any
: mament. Giraffes ae atle to keep watchful guard
: acossthe plains,asthey never skeepfor mae

: than four to five minutesat a time.

: thorns.Graffes have strong hairs and thick in,
: which proted their facesfromtheseshap

thorns.To top it all off, the gimffeseyes ae
lagerthan those of ary other land mammal, and

Although they have many hdpful adagations

: theeissill no such thing as tte parfect giraffe.

Thér environment is dways clanging,
un deping seaonal fluduationsas
wel aslongtem dimate changes.

So, dversty within graffe

populations has ben the key

to the animal’'ssuvival and
ewlution. The wariation amang

gieffesis © great that there are nine
diffemnt aubsperies,al distinguishabe
by their gpot patterns size andnumber
of horns.For exampe, Nubian giraffes
have dak sptswith irregular edges
Tranwad giraffes have goots with
finger-like projections, andreticulated
gieffeshavea mae regulamet-like
patern of dark patchesdivided by
light lines.

G idfes may ocaur shgy, bu they
usualy livein herdsof up to 100 or
moe, with the irdividualsloosey

asocited. Tre femalesandcdves
gaz infamiy grousard are
oftenfar apat from other
g ouw memters. Theychange
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food. Graffesare sotall that they can see other
membeof ther herd from long distances While :
g rzing, giraffe cdves and madhers are sometimes :

sepatedfromeach otherby more thana mile
and for several day at a time The mdesmowe

within the larger population isimportant for
mairtaining gendic diversityAnd becauseall
the subgpedesinterbreed, there is an amaing
variely of giraffes inthe total population, so
muchsothat no two giraffeshave the sane
pattemn of gotd This fact has enabled dentids
to use the ot patems of giraffe necks to
distinguish indviduas.

Atthough giraffes are not endargered, thereis :
no doukt that their current populations ae mwh :

sndler thanthey ued to be At onetime,

gieffes mngeddl ove Africa as wit as saithern
E uope and southeastrn Asia.Over thousands of

yeas, clarges inclimae gradually forced the

ancestaf moden giraffes toeithermigrate or

die out. For example, the dimate charges that
ledto the formation of the Satara Daet a few
thousandyears ago eventudly forced graffe
popuations sauthward. Today the orly places
whea you can find giraffes inthe wild are along
anamow bel acrossthe certer of Africa and
in a small dion of southern Africa.
Desite their appaertly hedthy
numbe/girdfes are cetanly
not immune to danger. Teir
bigged problem isthe same
as that of mogt African
arimalks lad of spae.
Expandng human
populations mean
shrinking halbitats
for wildlife, posihg
paticular problems
for largg migratory
animalsswch as
eleoharts ard

: giaffes Duing ore 24-hour period a large maé

gieffe can conqume 75 pounds of f ood and may
wander up to 20 milesin search of food and

: watelhis wandering can be@me risky when
! gieffes kawe the safety of national parks and
betweenherds,browsng andserching for maes. :
This constart flow andintermingling of giraffes :
: to gd dose than

potected aeas.
1t5 no wonderthat giraffesra ely alow peogde

100feet Although lions andhyenasattack

. gidffe caves, hunars ae the only predator of

: adults. Reope throughout history have hunted

. giaffesfor avariety of reasors. Although African
: governments hae pasal laws to make spat

i hunting illegal, giraffes are sfill killed for their

: meat, hides, anctails.Graffe skns ae used to

make shoes, harnesss whips and shelds And
their tails are popular for making anmuletsard
b aclds. Some giraffesare killed
simpy becausethey wander
into farmland or knodk down
powerlines.
Thefuture of giraffes
is tied to the future of
B\ thepeole living amund and
M anong them.Some farmers
¥4 haw discovered that, by alowing
¥ gieffesto graze on the aada trees
4 on their farms or pastures,the graffes
adudly paform a seviceby pruning
the treesandkegpingthem from
overgwing Graffes ae also ahuge
daw for tourists, who bring much-
neededincome to many
Afncan ountries
As yau play the smulation gamm, it is
important to keg in mind tha the ewents
dexcribed ak fictional scenarios. They are,
howevdxseal on real eventsthat face
giaffesand other wildlife in Africa and
apund the warld. Thinking abaut these
ewerts and how theymight aff ect wild
populations will help usto appredate the
importance of preseiving genetic
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BEGIN WITH THE CENTER CIRCLE AND MOVE OUTWARD,
BASED ON YOUR GIRAFFE’S TRAITS .

For exanple, afemak greffe with the following characteristics:

Reticulated
Not Redstant to Plague
Not Migratory
Lorg Legs

would have a genetic number of 11.
A mde with the samecharaderistics woud have a genetic nunmber of 27.
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The deadly “plains plague,” a virus spread
by ticks, is killing many animals. Giraffes
with resistance to the virus are much
more likely to survive and reproduce.

Lose half of your giraffes that are
not resistant to the plains plague,

Your giraffes are in the safety of a
well-protected national park right now,
but when they migrate from this area,
they might be Killed by poachers for
their meat or hides.

Lose half of your migratory male giraffes

Giraffes often switch herds, and
isolated populations will intermingle
if they come into contact with each
other. Nondominant males will often
wander from group to group.

Every group should give one nondominant
male giraffe to the group to their left.

As tourism has increased in parts of
Africa, so, too, has the demand for good
luck bracelets made from giraffe tails.
Reticulated giraffes are the easiest
giraffes for the poachers to see and kill.

Lose one reticulated giraffe.

A severe drought has hit the plains.
Because of dry conditions, giraffes must
travel farther to find food and water.

Lose one giraffe that does not migrate.

Giraffe rugs have recently become
fashionable. The most popular hides
are from leafy-spotted giraffes,

so poachers are hunting them.

Lose half of your leafy-spotted giraffes.

It's a very dry season and the top branches of the acacia
trees are parched. The short-legged females are better
able to reach in nooks and crannies to eat lush shrubs
close to the ground. Because of good nutrition, all of
your female giraffes with short legs give birth.

Add a calf for each short-legged female %iraﬁ'e in
your Eroup, only if a male is present to mate
with ber.

Each group should pick the aﬂ)mpriate
number of calf cards out of the calf
card container.

Assign traits that are present in the
{harents (each short-le%ed female and
e dominant male) to their calves.

There are many lions this year. Giraffes with short
legs are less able to defend their newborn calves
from lion attacks. As a result, only the calves of
long-legged mothers survive.

Add a calf for each long-lefged female
giraffe in your group, only if a male is
present to mate with ber.

Each group should pick the appropriate
number of calf cards out of the calf card
container.

Assign traits that are present in the
parents éeach long-legged female
and the dominant male) to their calves.

@ sity?
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