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AUTHOR'S NOTE: CHANGE IN AND AROUND YOU

When you think of changes in nature, what do you
think of?
Some changes are so common that people get

used to them. We expect seeds to sprout. We expect

grass to grow. We expect leaves to change color in

Have you ever stopped to think about how living
things and nonliving things are connected? The
changes that happen to one thing influence others.
When temperatures drop and snow falls, animals
burrow and hibernate. When a seed sprouts in

A CLOSER LOOK AT THE SCIENCE OF CHANGE

BEACHES AND CANYONS

Bodies of water are powerful agents of
change. Oceans are constantly erasing
footprints—and sandcastles! They are also
reshaping coastlines around the world.
Each wave that splashes ashore stirs up

When the water slows, the sand settles
and arrives in a new location. As a
result, the beach moves. Sometimes
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sand from the beach and carries it along.

this action makes whole islands move.

Geology: Changes Involving Land and Water (Pages 6-7)

Barrier islands—beach-covered islands close to
shorelines—can travel as much as 60 feet (18 m) or
more a year.

Rivers also alter the landscape. When rivers and
the sediments they carry flow through rocky shores,
they carve canyons by beating against the rock and
dissolving minerals. When they flow through muddy
banks, they cut curves in them. Fast-flowing currents
dig away at the outside of bends, and slower currents
allow soil to settle, forming new land.



PUMPKIN TENDRILS AND OAK TREES
Botany: Changes Involving Plants (Pages 8-11)
Have you ever seen a plant move itself, right in front of
your eyes? Most plants stay put and grow very slowly.
But a few plants will move while you watch. If you wait
patiently for half an hour, for example, you might be
able to watch a tendril of a pumpkin vine curl around
your finger.

More often, we think of plants growing and
changing quite slowly. An oak tree is a good example.
Like many plants, its life is a cycle of change. An acorn

DESERTS AND FORESTS

Biology: Changes Involving Soil (Pages 12-15)
In sun and shade, plants, animals, soil, and water
interact to cause change. When rain falls after a
long, dry season in a desert, wildflowers sometimes
sprout and bloom, carpeting barren land with
yellow, blue, pink, and purple blossoms. The desert
soil secretly harbors millions of sleeping seeds and
microbes. They lie dormant until the right conditions
of water, light, and temperature prompt them to
wake up and grow.

CLOUDS AND CAVERNS

Chemistry and Geology: Changes Involving Water, Air, or Minerals (Pages 16-17)

Even when water is not part of an ocean or river, it is
involved in change. Water is present in the air around
us, but often we can'’t see it. Sometimes, as pockets
of warm, moist air float high in the sky, they expand
and cool. Then water molecules come together,
attaching to specks of dust and forming tiny droplets.
Suspended in the air, these droplets—much smaller
than raindrops—form clouds. This is similar to what
happens on cool mornings when dew appears. Water
molecules in the air condense, or draw together, and
form sparkling spheres on blades of grass.

sprouts, becomes a sapling, and then a
larger tree. The mature tree makes new
acorns. This is called a cycle because the
pattern repeats.

Some plants sprout, grow, and die in just
a few weeks. Others, like oaks, may live for
hundreds of years. The oldest trees in the world
have lived thousands of years and are older than
the United States.

Deep in a shady forest, dampened by rain,
trampled by animals, old leaves and fallen
branches transform into dark brown humus.
Worms, fungi, and microbes eat and break
down the dead plant material. One teaspoon
of soil may contain a billion microbes. The
decomposed matter becomes part of the
soil and provides nutrients to new plants,
thereby continuing the cycle of life.

Water is also underground, flowing
through openings within soil and rock.
The water entering caves slowly dissolves
minerals in the rock walls. The minerals
disappear like sugar in tea. When the water
drips, minerals travel with it. As gas escapes
from the drip water, minerals are left behind.
These minerals recrystallize and create new
rocks. The ones that look like teeth hanging from
the ceiling are stalactites. The ones growing up
from the ground are stalagmites.
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VOLCANOES AND GLACIERS

Hot volcanoes and cold glaciers
powerfully affect the shape of the land
around them. Volcanoes are like vents.
They allow hot steam and molten rock
to escape from inside Earth. Many
volcanoes are in mountain ranges
near oceans. They form when the
tectonic plate (a huge sheet of rock)
below the ocean slides beneath the
tectonic plate below the adjacent
land. This causes magma, or
hot, melted rock, to form deep

Diamonds and snowflakes are
both clear crystals. One is very
strong, and the other is very fragile.
- Diamonds are one of the hardest
L > - _,’;Oﬁ substances on Earth. They are
/4.‘ - composed of carbon, the same element
>4 k‘* that—in different forms—makes up the
_ !* graphite in pencils and is a component of
Sy allliving things.
Most diamonds used in jewelry formed
long ago in Earth’s mantle miles beneath
the surface. This is deeper than machines
can drill. The extremely high temperatures
and pressures in this part of Earth caused
atoms of carbon to fit together so tightly
that they formed a diamond crystal structure.
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Geology: Changes Involving Sheets of Land or Ice (Pages 18-21)

within Earth and to rise to the surface. When the
pressure inside that molten rock gets high enough,
it explodes. Hot rock, gases, and ash burst into the
air from volcanoes.

Glaciers, or huge sheets of ice, are like giant
scraping tools. In high altitudes or other cold regions,
snow falls each year and collects between hills or
mountains. It packs down under its own weight to
form a glacier. Pulled by gravity, glaciers slowly slide
downhill. As they move, the rocks caught within
them carve away land, creating deep valleys and
other landforms.

DIAMONDS AND SNOWFLAKES
Chemistry, Geology, and Physics: Changes Involving Crystals (Pages 22-23)

Ancient volcanic eruptions shot these diamonds
up through pipelike pathways to depths that can
be mined.

Diamonds have also been found in craters where
asteroids have struck. When an asteroid crashes into
Earth, it creates immense pressure and heat, with
temperatures possibly reaching thousands of degrees.
Scientists believe these extreme forces may transform
carbon at the crash site into tiny diamonds.

Snowflakes, however, are so fragile that a breath
can make them disappear. They form when water
below the freezing point (around 32°F, or 0°C) latches
onto specks of dust high in the air. From these tiny
“seeds,” snowflake crystals begin to grow. More water
molecules attach and arrange themselves, becoming
the six-sided, symmetric shapes we call snowflakes.



CYNTHIA ARGENTINE spent much of her
childhood in a canoe or a sailboat, exploring
the creek behind her house in Virginia. There
were plenty of changes in nature to observe,
from the wind and weather to the tides and
trees. Now, at her home in Indiana, she draws
on those memories as she writes. A former
environmental consultant, Cynthia has a
degree in English and environmental science
from the College of William & Mary and a
degree in environmental law from Vermont
Law School. Visit her online at
www.cynthiaargentine.com.
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Everywhere on Earth—from shore to mountain,
field to forest, surface to sky—nature is at work,

TRANSFORMING.
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