Teacher’s Notes

Geologic Time
The Earth is estimated to be about 4.5 billion years old. The geologic
time scale is constructed through scientific methods and calculations as
well as from the interrelationships of geological features. For example,
we know layers of sediment build up on the ocean floor at the rate of
about 1 millimeter per year. Thus, it would take over one million years of
sedimentation to form a unit of shale 1,000 meters thick.
The geologic time scale is a system of chronological dating that relates
geological strata (stratigraphy) to time. Plants, animals, even bacteria
are found embedded in rock formations. These fossils help Earth
scientists to describe the timing and relationships of events that have
occurred during Earth’s history—such as the age of dinosaurs and the
development of new species.

Evolution
through Natural Selection
Key to the survival of early mammals (like eohippus) was the ability
to avoid being eaten. They either had to run or hide—or both. Dappled
coats made them difficult to spot in the forest. Tougher, stronger feet
allowed them to outrun predators.
Changes like these, driven by natural selection, are called adaptive
evolution. They not only increase the chance of survival but help the
animal to fit to an environment. An example of adaptive evolution is the
zebra’s teeth. Its teeth are one of the traits that made it fit for a grass
diet.
In contrast to natural selection, genetic drift produces random changes—
some good, some bad, some neutral.

Scientific Classification
Some people find it hard to believe that the astounding diversity of
life on Earth actually evolved from a single-celled organism. Just
as a person’s DNA can tell an individual where his or her ancestors
originated, we determine which species are most closely related to one
another through scientific classification.
For instance, the rhinoceros and the zebra shared a common ancestor
at one point in time. Subsequently, they developed such distinctive
differences that modern descendents of their perissodactyla ancestors do
not look or behave alike.
It is worth noting that as scientists learn more about DNA, some species
that early biologists thought were closely related may not be. And we
may learn that other creatures have surprising new cousins.
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Distinctions & Differences
Originally, stripes helped zebras to hide while they grazed on the
grasses of the African savannah. As different groups came to dominate
distinct areas, individual species and subspecies of zebras developed
characteristic stripe patterns.
Zebra species have also undergone other changes. Some zebras are
larger, some more compact. Some have a more delicate head shape,
others grew oversized ears. One species has a distinctive flap of skin or
dewlap on the throat.
Zebras can breed with other types of zebras, but also with horses,
ponies and donkeys. Crosses between zebras and horses are called
zorses. Crosses between zebras and ponies are called zonies, and crosses
of zebras and donkeys are called zedonks. However, like mules, the
offspring of these pairs are sterile.

Patterns in Motion
Those contrasting black and white zebra stripes evolved into an unusual
defense strategy. To be successful, predators must cut a single animal
out of the herd.
When a large number of zebras gather together, the stripe patterns
make it hard to distinguish one animal from another. When the animals
are in motion, the effect can be dizzying. This is dazzle camouflage.
During the World Wars, military ships were frequently painted with
seemingly erratic patterns. The abstract patterns make it difficult to
visually distinguish the ship amid the churning waves and sky. A similar
strategy has been used on military airfields. By painting hangars and
taxiways with broken designs, planes can hide in plain sight.
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Herbivore
A herbivore is an animal that gets its energy from eating plants, and
only plants. Two herbivore feeding strategies are grazing (zebras) and
browsing (giraffes). At least 90% of the forage of a grazer has to be grass.
Herbivores need a lot of energy to stay alive. Zebras, like cows and sheep,
eat all day long. Zebras eat from the top part of the grass. Wildebeests
eat the leaves. Gazelles eat what’s left.
Herbivorous animals have mouthparts adapted to rasping or grinding.
Zebras have wide, flat molars adapted to grinding grass. Herbivores need
specialized digestive systems to digest plants, including grasses. Most
herbivores have gut flora that help digest plant matter, which is more
difficult to digest than animal prey. This gut flora is made up of cellulosedigesting protozoans or bacteria living in the herbivore’s intestines.

Ties that Bind
Zebra breeding season is January to March, which coincides with the
rainy season and the growth of new plant food sources. Zebra mares
gestate for 11 to 12 months. They usually give birth, or foal, during the
night, when there are fewer predators around. The female zebra will
typically move herself away from the herd and lie on her side to foal,
although some zebra mares may foal while standing.
A newborn foal can stand up and run within an hour. But like most
mammals, young zebras will need a mother’s care during their first year
of life. Zebras nurse their foals for an average of 16 months.
Family groups are loyal to one another. Zebras stay close to other herd
members but will join larger herds for protection during the annual
migration.

Herd Etiquette
A herd is a social grouping of animals of the same species. Herds provide
protection against predators. There is clearly a trade-off involved, since
on the one hand a predator may hesitate to attack a large group of
animals, while a large group can be an easily detected target.
A group of animals fleeing from a predator demonstrates the advantages
of herd behavior. Each individual reduces the danger to itself by
moving as close as possible to the center of the fleeing group. Thus the
herd appears to be moving together as a unit, but it is actually the
uncoordinated behavior of individual animals protecting themselves.
Although the stallion of a family group will fend off rival stallions,
aggression is minimal. Every zebra benefits from belonging to and
respecting the larger herd, especially during migrations.

The Need for Speed
It’s easy to see for a long distance on a grassland—as long as you’re
taller than the grass. Unfortunately, this means that for zebras, hiding
from predators isn’t easy. Zebras have two main tactics to keep safe: they
join herds and they are fast.
Being in a herd offers safety. With many eyes to keep watch, a predator
is less likely to sneak up on the animal, and the herd may defend the
animal under attack. When a herd spots danger, whether it’s a fire or a
predator, it has to outrun it.
To be fast, an animal can either take big steps or it can move its legs
very fast. Zebras do both. They have strong, well-muscled haunches and
shoulders, plus the advantage of a solid hoof to enable them to hit the
ground hard and keep on moving.

Is Extinction Forever?
Scientists believe that about 99% of all species that ever lived are
extinct. Sometimes a particular species will become extinct in one
particular area but can be found elsewhere. This is referred to as “local
extinction.” And some animals once thought to be extinct, have been
rediscovered in new habitats.
While resurrecting dinosaurs is purely fiction, the woolly mammoth
genome was identified by a team of scientists in 2015. The quagga
genome was sequenced in 1984. So we may see the return of some
species in the not too distant future.
Still, it is estimated that as many as 10,000 species are pushed into
extinction each year, mostly through loss of habitat.

Glossary
cellulose - the substance that makes up most of a plant’s cell walls. Since it is
made by all plants, it is probably the most abundant organic compound on Earth.
chronological - arranged in the order of time
dewlap - fold of skin on underside of neck; a mountain zebra characteristic
eohippus - (meaning “dawn horse”) was the earliest-known horse. The evolution of
the horse, a mammal of the family Equidae, occurred over a geologic time scale of
50 million years.
foal - (noun) a young horse, up to one year old. (verb) a mare giving birth to a foal.
forage - to wander around looking for food
gestate - the period of development of a child or young animal while it is still
inside its mother.
gut flora - microorganisms that live in the digestive tracts of animals and are
essential to health digestion.
herbivore - an animal that feeds on plants to get energy.
mesohippus - the ‘middle horse’ this name because they are the link between the
eohippus-type horses of the Eocene and(which don’t look much like our familiar
“horse”) and more “modern” horses.
millimeter - a unit of length equal to one thousandth of a meter and equivalent to
0.03937 inch.
phenotype - the observable physical properties of an animal or organism; these
include the animal’s appearance, development, and behavior.
protozoan - a tiny organism whose body is a single cell.
sedimentation - the process during which particles suspended in water tend to
settle out and accumulate as sediment.
strata/stratigraphy - the basic law of stratigraphy, the law of superposition,
states that lower layers (or strata) are older than upper layers, unless the
sequence has been overturned. Adoption of stratigraphic principles allows more
accurate dating of fossils and geologic events.
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