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SUBJECTS
science

SKILLS
gathering (simulating), analyzing
(identifying patterns), interpreting
(identifying cause and effect, inferring)

FRAMEWORK LINKS
4, 19, 20, 22, 28

VOCABULARY

chromosome, evolution, gene,
genetic diversity, herd, inherit,
nucleus, population, species, trait

TIME

three sessions

MATERIALS

Part Icopy of the "Human Genetic
Wheel" (page 41) and "Checking

Out Your Genetic Traits" (page 40)

Part 11-15 to 20 index cards
Part IIIscissors, copies of "All About
Giraffes" (pages 42-43), "Giraffe Genetic
Wheel" (page 45), "Giraffe Cards" (pages

46-50) on white paper and colored paper,

"Spotting Giraffes" (page 44), "Event
Cards" (page 52), and "Giraffe Calf Cards"

(page 51) on white and colored paper

(The copy pages for this activity are all
included in the Student Book.)

CONNECTIONS

For more on the importance of genetic
diversity, follow up with "Diversity
on Your Table" (pages 230-237) or

"BiodiversityIt's Evolving" (pages
168-179). To investigate how the loss
of genetic diversity affects species,

try "The Case of the Florida Panther"
(pages 246-251).

World Wildlife Fund

etiN AT A GLANCE
Play several different games that introduce genetic
diversity and highlight why it's important within
populations.

er OBJECTIVES
Identify and classify genetic traits using a genetic wheel.
Explain why genetic diversity may be necessary for the
long-term survival of a population of animals or plants.
Explain that lack of genetic diversity is one of the
reasons why small and fragmented populations are
vulnerable to extinction.

irrom a scientific perspective, conserving biodiversity means
more than just protecting the variety of different species on
Earth. It also means preserving the natural variation that
exists among the individuals of each species. Just as

humans vary in their appearances and abilities, so, too, do individual
fish, mushrooms, oak trees, and amoebae. Preserving variety within
populations of species is essential for preserving the ability of that
species to cope with environmental change.

An organism's ability to adapt to environmental change determines
how well it will survive in the long run. The greater the diversity of
genes in a population, the greater the chances that some individuals
will possess the genes needed to survive under conditions of
environmental stress. As wild populations of plants and animals become
smaller and more fragmented, it becomes less likely that the remaining
individuals will possess the genes needed to survive environmental
changes. The individualand the speciesis subject to destruction.

This three-part activity will introduce your students to the
concept of genetic diversity within a population. In Part I they will
observe and compare human traits within their classroom population.
This exercise should demonstrate that each individual has a variety of
traits that make him or her unique and that create a diverse
population within the classroom. In Part II they will discover through
a quick, active demonstration that increased diversity contributes to
greater survivability. And Part III will reinforce this idea as your
students play a game in which they represent populations of giraffes
coping with changes in the environment over time.
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Before You F.c,8;ti Pat I

11-The Gene Scene

What Is Biodiversity?

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).

1. Introduce genes.
Your students may know that the physical character-
istics of all creatures on Earth are determined by
their genes. But what are genes and how do they
work? Genes are sections of DNA that manifest
themselves as visible traits, such as eye color and
hair texture, and nonvisible traits, such as a
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).

chromosomes and genes during cell division

In mammals, most healthy cells have two
copies of each chromosomeone from each
parent. Reproductive cells (eggs and sperm) have
one copy of each chromosome. Different species
have different numbers of chromosome pairs.
In humans, for example, there are normally 23
pairs of chromosomes.

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 class population.

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:

3
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The Gene Scene-11

What Is Biodiversity?

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.

World WiltIlifp hind
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11The Gene Scene
What Is Biodiversity?

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
join 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.)

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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The Gene Scene-11

What Is Biodiversity?

Indexing Student
Characteristics
To do this demonstration you will need a
stack of index cards, each of which has
a "genetic" characteristic that can
distinguish your students from one
another. Because it may be difficult to
come up with enough truly genetically-
based traits, you should feel free to use
traits, such as clothing color or type of
shoes, in the demonstration. Below are
some possibilities for the cards. You will
need to choose characteristics that will
weed out your groupbut 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

5. Wrap up.
Have the students describe what happened. Did their
team last longer or shorter this time? What helped
them or hurt them? What can they say about how
genetic diversity might help wild populations of
animals or plants survive? (Students should understand
that the more diverse their team was, the greater the
chance it had of having at least one member left at
the end of several rounds. They should also be able to
generalize that the more genetically diverse a wild
population is, the greater its chances of surviving over
time. However, if the students can't quite make this
leap yet, don't worry. They'll get a chance to apply
these ideas in Part Ill.)
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11The Gene Scene
What Is Biodiversity?

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

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:

eftncik 5 11 12 17 17 24 24 24
/614Ltr
arg46,41 5 8 11 12 17 17 23 24 24 24 30 31

tAffb!

c,,,A;,,A,,f 0 0 0 0 0 0 0 0 0
Windows on the Wild: Biodiversity Basics
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The Gene Scene-11

What Is Biodiversity?

Rules and Strategies
Before students begin the game,
share the following information:

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

Leafy-spotted

Resistant to plague

Migratory

Long Legs

Dominant Male

Reticulated

Resistant to plague

Migratory

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 be12, group four
should be 14, and group five should be
20. Some students may realize that they
have an advantageor disadvantageat
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.

8
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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 results 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.)

9
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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?

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

SatisfactoryThe student makes logical connections
between giraffe population genetic diversity and the
group's fate in the game.

ExcellentThe 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 Arnold (William Morrow and Co., 1987).

The Giraffe, 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 Settler (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, 0. C. Heath and Co., (1985).

World Wildlife Fund
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CHECKING OUT YOUR GENETIC TRAITS The Gene Scene

Which of the following traits did you inherit from your parents?
Check the box next to the trait that best describes you.

1 ear lobes

attached (II)

loose (L)

2 hair type

E] straight (tt)

Licurly (T)

3 tongue curling

El can't curl (cc)

can curl (c)

4 hair on fingers

no hair on fingers (min

171 hair on fingers (M)

5 pigmented iris

71 light eyes (ee)

Eldark eyes (E)

6 widow's peak

17 no peak (ww)

peak present (W)

What is your
.number from
the genetic wheel?
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HUMAN GENETIC WHEEL El The Gene Scene

Whdove on the Wild: Blecliveely Baits
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All ABOUT GIRAFFES The Gene Scene

offes really know how to draw a
c owd! Cn a typical Tcrching day cn
the African plains, these gentle garts
a e surrounded by an amazing variety
of gra z EarCetriches kudu, impalas

wildebeests and gaziles all gather neer. ND
wondevith their keel eyedght and unique
vantage point, graffescan easly Tot a roving
lion, hyena, or human predator from a mile away.

Tlesz sEntinds of the satama are certainly
wel known for their interesting bodies Thai*
necks are the lcngest of ary living manmd,
although they hare the same number of
verteerin the'r necks as
humans do

G iadfesare the
ultimate tree browsers,
theirbodiesproviding
marvdous evalerce ofthedficient
deign of ndure. Tobegin with, the
gi ra f f e low neck and enormcusvertelcrae
allow it to browseon tree leaves thd few
other arimals an exh. b get blood all
the wayto the anind's head equine
huge heart. Tie meegegiraf f Es'heart
is 2 fed long and weghs 25 pounds,
compel to a human heart that is
only 4 to 5 inches long andweighs 1
pound. A medal hnge at the baseof
its had alows agiraff e to hold its
long sender head in a straight line
with its rick giving it two more fed
of reach Actl tothata prehensile
upper lip that can wasplike fingers
and a tonguethat cal reach 18
inchesfarther, and you hate a
browser thd's had to bed.

G iaffes can read, leaves that other
browseaarit, and their favorite food
is the acacia treeatree that most
arimalswoddn't be abet() ed, even
if they apiid reach it. Acada leaves
a e highly nutritiousard moist,
giving giraffes almost all the nutrients
and much of the water they need. 13d
acacia branchesare covered with thick

thorns.Graffes have strong hers and thick *in,
which protect their facesfrom theseshap
thans.To top it all off, the gieff es'eyes de
I agerthan those of ary other land mammal, and
they are stuated on the adesof its head,
enabling the gieffe to bealed to danger at any
mcmel. Graffes are able to keep watchful guard
a cassthe plains,astheyne\er stepfor mae
than foiur to five rrinutesat a time.

Although they have may hdpful adapations
thee is di I I no such thing as tie perfect gird f f e.

Thar environment is always clanging,
u n d (going seasonal fluctuationsas

wel as long-term dimate changes.
So, di/erdty within giaffe
populations has ben the key
to the arimal'ssuvival and

evolution The variation amcng
g i effes greet that there are nine
d if f Ent subspaies,all cfistingtishable
by their Tot patterns see; andnurrber
of horns. For ecamrle, Nubian giraffes
have dak spotswith irreg.ilar edges
Trans/ad giraffes have Tots with
finger-like projections andreticu I ated
gi effesha./ea mae leg u I amd-like
pattern of dark patchesdivided by
light lines.

G idfes may °car shjy, bit they
uaialy live in hadsof up to 100 or

moe,with the irrlividualsloosek
assocked. Tie ferrdesand caves

g aza in family groipsand are
often far apat from other

g Dip membrs.lheychange
g pupsfrecpertly while

sexhing for

13
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ALLABOUTGIRAFFES coed.) El The Gene Scene

food. Graff esare sotall that they can see other
m e m beef their herd from long distances Mile
g razing, giraffe caves and mctheis are sonetimes
s e patedfrom each other by more than a mile
and for several days at a time The maesmoxe
belvveenherls,browSng andsEarching for mates.
ibis constart flow andinterminging of giraffes
within the largerpopulation is important for
mairtaining genetic divers ityAnd becauseall
the SJbEpedes interbreed, there is an amaIng
vaiety of giraffes in the total pqaulation, so
much sothat no two giraffes hate the sane
pattern of sotS This fact hasenaldededentids
to use the sot patterns of giraffe necks to
distinguish indviduas.

Although giraffes are not endangered, there is
no doubt that their current populations ae mich
smaller than they usd to be At onetime,
g i Efts ranged all ova Africa as wet as southern
E Lope and southeastern teia.Cver thousards of
yeas; dames in climate gradually forced the
a n cested modern giraffes to either migrate or
die out. For example, the dimate charges that
led to the formation of the Sahara Deal a few
thousand yeas To eventually forced giraffe
popdationssaithward. Today the only places
w h ea. you can find giraffes in the wild are along
a narrow bet acrossthe certer of Africa and
in a snail section of sot.thern Africa.

Desite their apparertly hedthy
num bemirdfes are certainly
not immune to daiger. Tleir
bigwd problem is the same
as Oat of moat African
arimals lack of spas.
Esaicing human
pcpulati ons meal
shrinking habtats
for wildlife, poshg
particular problems
for lava mgratory
arimalsach as
elsharts arc!

g iaffes Wing one 24hour period, a la-ge mae
g i aft e can consume 75 pounds of f oodard may
wander up to 20 miles in march of food and
w at e flhis wandering cai become risky when
g i aff es Saxe the Safety of national pats and
p otected areas .

I tb no wonderthat giraffesra et allow peode
to get dose. than

100feet Although lions anctilyenasattack
g i affe caves, hunars ae the only predator of
adults Fbode throughout history have hunted
g i aff es for a vaiety of rEasors.Althouji African
gabrnment hare pased levet° mace spot
hunting illegal, giraf fes are still killed for their
meat, hides, anctats.Graffe skns as used to
male thoes,hanessas whips and sheds And
their tads are popular for mating arruletsard

b aceles.Sorre giraffesare killed
simply becasethey wander

into farmland or knock down
power lines.

lhefuture of giraffes
is tied to the future of
the people livng around and
among them.Sprre farmers
have disocvered that, by alowing

g i affes to grace on the acada trees
on their farms or pastures,thegiraff es

actually perform a sevice by pruning
the treesand keeping them from
overgsving Gieffes as also ahuge
d aw for tourists, wl bring much-
needed income to many

African Gantries
As you play the emulation game, it is

important to keep in mind that the exerts
deecribed are fictional senarios.lhej are,
h ow ev,clossed on real events that face
g iaffesand other wildlife in Africa aid
a ound the wcrld. Thinking about these
exerts aid how theymight affect wild
pcpdations will help usto appredate the
importance of preserving genetic

Witcbwson the Wild: Bodtvesity Bake
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GIRAFFE GENETIC WIIEEL

:7Z

El The Gene Scene 1

it

BEGIN WITH THE CENTER CIRCLE AND MOVE OUTWARD,
BASED ON YOUR GIRAFFE'S TRAITS .

For econple, afemab gi'dfe with the fdlowing characteristics:

Reticulated
Not Fbdstant to Plague

Not Migratory
Lorg Le

would have a genetic number of 11.
A mde with the samechaadenstics woild have a genetic nurriper of 27.

Whciowson the Wikl: Bodivesity Bake
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GIRAFFE CARDS GROUP El The Gene Scene

1":

Wilcows on the Wild: Bicdivesity Bass

18
EST CO PYAVALABLE



G
ir

ca
ff

®
C

ar
d

_4
0,

!.
11

.0
11

5

Le
af

y-
sp

ot
te

d

F
tli

st
at

it
tp

L 
at

M
ig

ra
to

ry

S
tio

rt
 L

eg
s

G
ir

af
fe

C
ar

d
."

Le
ah

-s
po

tte
d

N
ot

 r
t.i

st
al

tit
to

 p
 L

ig
 ti

e

M
ig

ra
to

ry

S
ho

rt
 le

gs

G
ir

af
fe

`4
41

1
C

ar
d"

le
af

y-
sp

ot
te

d

Itt
st

at
it

to
 0

44
3 

tie

M
ig

ra
to

ry

S
ho

rt
 k

gs

G
i
r
i
f
f
c

C
ar

d

L
ea

ry
-s

po
tte

d

N
ot

re
pt

an
t

to
 p

la
tig

g.

N
ot

m
ig

ra
to

ry

lo
ng

 L
is

G
ir

af
fe

C
ur

d
/

ka
hr

sp
ot

tE
d

kt
 s

is
tio

n
tT

h N
ot

m
eg

ra
tio

 n
o

ttr
i l

eq
s

G
ir

af
fe

C
ar

d

Le
af

y-
sp

ot
te

d

lit
si

st
ot

te
a 

p 
ta

gs
io

N
ot

m
ig

ra
to

ry

Lo
ng

 le
gs

G
ir

af
fe

C
ar

d
1'

Le
af

y-
sp

ot
te

d

R
es

E
ta

nt
P

LI
al

le
-

N
ot

m
ig

ra
to

ry
:

Lo
ng

 le
gs

G
ir

af
fe

C
ar

d!
"0

L
ea

d 
-5

 p
ot

te
d

N
ot

re
si

st
ah

t
to

 p
la

gu
e

to
rn

L
im

e 
le

us

14
4

G
ir

af
fe

C
ar

d

Ile
tin

 W
ed

N
ot

 r
an

 ts
ta

 a
rt

to
 p

ta
gi

to

V
iii

3r
at

ot
y

;J
.G

ir
af

fe
C

ar
d

R
et

io
 'g

at
ed

N
ot

 r
es

is
ta

t t
P

LI
P

P
Q

M
ig

ra
to

ry

S
ho

rt
 k

us



G
ira

ffe
C

ar
d

r
G

ir
af

fe
C

ar
d

G
ira

ffe
C

ar
d

R
es

is
t:n

u
to

 p
L

-9
tie

M
iq

ra
to

ry

Sh
or

t

N
ot

 te
si

st
ar

rt
1.

4 
pl

aq
ue

M
ai

rr
at

or
y

it.
to

q

G
ira

ffe
C

ar
d

Lt
 J

R
es

' s
T

a
tE

4 
pl

_o
tt

N
ut

r 
hz

gl
ru

lu
T

I,

Le
rr

j I
 -

ft9
s

to
n 

tr
e9

.5

G
ira

ffe
C

ar
d

G
ira

ffe
C

ar
d

G
ira

ffe
C

ar
d

C
ar

d
...

/"
.-

C
ar

d
G

ira
ffe

;4
A

1
G

ira
ffe

N
ut

 r
til

a,
.:r

ri
lt

to
 ip

lE
.2

; t
ic

N
et

m
is

ic
iw

o

S1
1.

10
11

T
i_

c_
r_

i



Giraffe
Card

Giraffe
Card

Giraffe
Card / Giraffe

Card
Giraffe
Card

L fy.t.p ttEd

iiistarst
to pi:19c

LoilglLsci

I. CT: li 11.7=7410 II

Nin leS15T311I
to pl wlue

Nnr
migratory

Leng legs

Rc n canted

HES15tairt
to rizopie

1,11,,t-atarry

Lonq to*

RulicAaec-J

RES! MI
too p I alpat-

N5r
ring ratory

[wig !legs

Giraffe
Card

Giraffe Giraffe
Card Card

1,6aftLsportai

Ra_ Lint
to .plags a

Not
iqva Loa y

Shovt legs

Leaf- spotted

Not ILLUIL

to P talue

Net

Stiort kgs

Retiotitate4

NoLtesistAnt
to plaque

1p9;

Giraffe
Card

Retie tilAteti

RLnkurtt
to plaque

migra to .?

Skew* 19s

Giraffe
Card ..."'"imeu

11

Rai CUtad
RE' 6F.:13 Fll

to plalue

N ©t

Slsort tec,s



tre

sligi volts
1,11

11WS1.5:70 VIN

1;s:21H

71 II ;:r-j
A ;MI

lalatv of

'Lows tiovl

tit:1517371A3PINI

111-4-1

WU/ (4P (4%10)
Pub J100

aaitu!D
[Meigi °P41°)
PJ°0 J

eaal"!0

scl-Idevs
&6-316401

nwafi fif
44ELiwstifity

MI24; eta el *4 0)
P-10 <WV

03413-1!0

5{31

1 ;,,j
14131SP SZI1A

pattite--.44:ded

kit-71

1ffvolzy41cfrq
4111-45,11

P-4tIrt.31.4-a

1,11e4 fan er,40)in0
eaa'aJ !O

(411.F1 641 elo..OP

Pan° Al nO
ehatu!O



EVENT CARDS El The Gene Scene

The deadly "plains plague," a virus spread
by ticks, is killing many animals. Giraffes 11.

'Iwith resistance to the virus are much "
more likely to survive and reproduce. /;,0-_,--- i

---

Lose half of your giraffes that are ;EVENT t:
not resistant to the plains plague. CAR')

, A

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 :1-...-: i
their meat or hides. ...--

. . ,f0
.':E VENT..

Lose half of your migratory male giraffe! '.-.6ARD, . '

I., al

Giraffes often switch herds, and
isolated populations will intermingle y.
if they come into contact with each -- .
other. Nondominant males will often /. dz.; 0

wander from group to group. ----

.EVENT 4
Every group should give one nondominanl etigto -.
male giraffe to the group to their left.

1114 41

As tourism has increased in parts of
Africa, so, too, has the demand for good

0,.-1-1 (
luck bracelets made from giraffe tails. ..ollr:
Reticulated giraffes are the easiest 4 . di : .: 0

giraffes for the poachers to see and kill. --

-:EVENT
Lose one reticulated giraffe. CARD

I

A severe drought has hit the plains. ,
Because of dry conditions, giraffes must 1.
travel farther to find food and water. ..tet"--'':

'.0-....-- +

Lose one giraffe that does not migrate.
E vEN T
CARD Si

..14

Giraffe rugs have recently become
fashionable. The most popular hides

ej.
Ii'e..IIare from leafy-spotted giraffes, .011r 'd

so poachers are hunting them. -.a

Lose half of your leafy-spotted giraffes. E; itEN 7
CASIO

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 giraffe in
your group, only if a male is present to mate
with her.

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

card container. .."-....
,- -

Assign traits that are present in the .,
parents (each short-legged female and EgErIT qCARD '
the dominant male) to-their calves. 0

linini

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 longlegged female
giraffe in your group, only if a male is
present to mate with her.

Each groupoupcloulcadtpiocko the appropriate
n be 1 calf

pick
out of the -alf card .

container.
.

Assign traits that are present in the
parents (each long-legged female
and the dominant mak) to their calves. ,EVENT.

. CARD

I A

1.
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