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Wathen. “We’ve been penning donkeys 
with zebras for the past 30 years, and 
never had any crossbreeding before.”

In the wild, animals rarely inter-
breed for one important reason: The 
offspring are usually infertile, or 
unable to reproduce. “Infertile off-
spring don’t pass on their genes [units 
of hereditary information] to the next 
generation,” says Judith Rhymer, a 
biologist at the University of Maine. 

 Early on the morning of July 
24, 2010, C.W. Wathen, the 
owner of Georgia’s Chesta-
tee Wildlife Preserve, got a 

shock. A donkey gave birth to a baby 
with striped zebralike legs. It turns 
out their new foal wasn’t 100 percent 
donkey. Its mom had mated with a 
zebra at the preserve to produce a 
zedonk, a zebra-donkey hybrid. “This 
was a total surprise for us,” says 
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GIANT LIGER: This liger, 
named Hercules, lives at 
Jungle Island in Miami, 
Florida, and holds the 
Guinness world record 
for largest cat on Earth.
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This inability to reproduce could spell 
extinction for a species.

Even more threatening to a species’ 
preservation are the rare hybrids that 
can reproduce. For example, warm-
ing weather in the Arctic has shifted 
the habitats of polar bears inland and 
grizzly bears north, bringing them 
closer together and giving them more 
opportunities to mate. Their resulting 
offspring, called grolar bears, actu-
ally are fertile. These types of hybrid 
animals could eventually result in the 
loss of both species’ genetic diversity 
(variation among organisms). 

By the traditional definition of a 
species—in which organisms with 
common traits breed to create fertile 
offspring—zebras and donkeys and 
polar bears and grizzlies shouldn’t 
be mating. Yet their, and many other, 
bizarre-looking hybrid offspring exist. 
These creatures raise an interesting 
question, namely, what really defines 
a species?

cUrIOUS crOSSbrEEdS
In the late 1800s and early 1900s, 

some zoos intentionally produced 
exotic hybrids like ligers (male lion + 
female tiger) and leopons (male lion 

What happens when members of two different species mate?

Mixed-Up Mixed-Up 
speciesspecies

bEHAvIORAL: Species 
may not understand 
each other’s mating and 
courting “language.”

cHEMIcAL: Unique 
hormones (chemical 
messengers) that help 
sperm fuse with an egg 
vary among species. 

GENETIc: Different 
species have different 
genes; chromosomes 
must align during meiosis.

IMMuNOLOGIcAL:  
The immune system 
may recognize sperm 
from another species as 
foreign and kill them. 

pHysIcAL:  
Reproductive organs  
may not be compatible.

BREEDING BARRIERS

WHERE’s THE bEEF? 
beefalo thrive on more 
rugged terrain than 
cows and also have 
buffalo’s superior 
disease resistance.
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FEEDING TIME: 

Hercules eats more 
than 9 kg (20 lbs) 
of meat each day.

biology: GENETICS

HEFTy cAT: 
Weighing more 
than 410 kilograms 
(900 pounds), 
Hercules is twice 
as heavy as an 
average male tiger.

sTANDING TALL: At a 
height of 3.4 meters (11 
feet), Hercules reaches 
higher than the height 
of a school bus.



+ female leopard) to attract visitors. 
These breeding programs stopped in 
the 1960s. But the occasional acciden-
tal cross will occur, like the Chestatee 
Wildlife Preserve’s baby zedonk. Some 
domisticated animals are still deliber-
ately interbred to create offspring with   
greater strength or endurance, like 
mules (horse + donkey). They’re also 
interbred for food, like the beefalo 

(cow + buffalo) and different types of 
catfish-trout hybrids. 

But why don’t distinct wild-animal 
species—like lizards and frogs, or 
cougars and elephants—mate of their 
own accord? The answer: Nature 
imposes breeding barriers that 
protect individual species. Some-
times these barriers are as simple as 
geography. Animals on one side of a 

mountain can’t cross a snowy pass 
to mate with similar species on the 
other side. Even if different species 
are able to come in contact, their 
behavioral differences or genes may 
act as another barrier, preventing 
them from successfully mating (see 
Breeding Barriers, p.7). 

Different species have developed 
traits to ensure their survival in a 
particular environment. The specific 
adaptations that help a species with-
stand the regional climate, eat what’s 
on the local menu, and fight off neigh-
borhood predators, are passed on to 
the next generation through genes. 
Mixing genes through interbreeding 
can eliminate important survival traits.

tHE mAtING GAmE
When two animals mate, they each 

pass on half of their chromosomes 
(rod-shaped structures within cells 
that carry genetic information) to 
their offspring. A mule, for example, 
receives half of its donkey father’s 62 
chromosomes and half of its horse 
mother’s 64, resulting in a total of 63 
chromosomes. To produce fertile off-
spring, the mule’s chromosomes first 
need to pair off evenly during meiosis. 
This process of cell division produces 
an organism’s reproductive cells (eggs 
for females and sperm for males). For 
mules, this is impossible, because they 
have an uneven number of chromo-
somes (see Interspecies Mating: Does 
It Add Up?, left). 

Even if different species do mate—
and a male’s sperm successfully 
fertilizes, or fuses, with a female’s 
egg—the parental genes usually must 
partner perfectly to create a healthy 
embryo (living organism in its earli-
est stages of development). During 
embryo development, genes need to 
turn on and off millions of times in the 
right order to form limbs and other 
body parts. If they don’t, the embryo 
dies or becomes grossly malformed—
and then dies. Because different spe-
cies possess different genes, a hybrid’s 

development sequence doesn’t always 
coordinate properly. Even if viable off-
spring are produced, many hybrids are 
affected by blindness, faulty hearts, 
and brief life spans.

dEFINING SPEcIES 
Many of today’s newly created 

hybrid creatures would confuse 18th-
century Swedish naturalist Carolus 
Linnaeus, who developed the Lin-
naean taxonomic, or classification, 
system for the natural world. Within 
this system, taxonomists have iden-
tified and grouped about 2 million 
plant and animal species based on 
their similarities and differences.

But how, exactly, do you define 
a species? “That’s what I refer to as 
biology’s dirty secret,” says Brendan 
Kelly, a marine biologist at the Uni-
versity of Alaska Fairbanks. “It has 
plagued biologists for a long time 
that the species concept is very hard 
to nail down.”

If hybrids like the grolar bear are 
fertile, should they be classified as 
their own species? Could they some-
day replace their parent species alto-
gether? No one knows yet. Hybridiza-
tion can be a natural evolutionary 
process to help animals adapt to new 
conditions. Even though, in this case 
as in many others, it’s human-made 
problems, like global warming, break-
ing down natural breeding barriers. 
Maybe in 100 years, there will still be 
polar bears—but with some added 
grizzly genes that cause polar bears 
to look different. “A seal-eating, white 
bear that lives on the ice is not likely 
to persist very well, given that we’re 
losing that ice,” says Kelly.   9

—Karina Hamalainen
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IT’S your ChoICE

1. a zedonk is the offspring of a 
___ and a ___.
A horse, zebra
B zebra, dolphin
C zebra, donkey
D donkey, giraffe

2. what is a chromosome?
A  a living organism in its earliest 

stages of development
B  a rod-shaped structure  

within cells that carries 
genetic information

C  a cell formed during one stage 
of meiosis

D  a fertilized egg 

3. ___ is/are a common problem 
that affects hybrids. 
A Heart defects
B short life spans
C infertility
D all of the above 

ScIENcE WOrld   9
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MOTHER & DAuGHTER: 
chestatee Wildlife preserve 
has named its new zedonk 
pippi Longstocking for her 
distinctive stripes.

[vIdEO Extra] click here to watch 
a video of the chestatee Wildlife 
preserve’s baby zedonk.

hoRSE: 64 
chRomoSomES

DoNkEy: 62 
chRomoSomES

mulE: 63 
chRomoSomES

31 chRomoSomES 
Go to thE mulE

32 chRomoSomES 
Go to thE mulE

INtERSpEcIES 
mAtING:  

DoES It ADD up?
Breeders mate horses with 
donkeys to get mules. The 

hybrids are stronger than their 
parents but unable to reproduce. 

Here’s one theory why.

1

2

ABNoRmAl 
mEIoSIS

To create a mule, a female horse 
donates 32 chromosomes and a 

male donkey donates 31. So the mule 
ends up with 63 chromosomes.

When meiosis occurs in the mule, 
chromosomes align and pair off. 

But its odd chromosome number 
leads to uneven pairings.

Normally, meiosis produces 
four reproductive cells. But 

during the division process, the mule’s 
chromosomes fail to separate properly, 
resulting in nonviable sperm or eggs.

DNA

cELL

cHROMOsOME
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http://www.cbsnews.com/stories/2010/08/05/earlyshow/living/petplanet/main6746161.shtml

