Flows, Cycles, and Spheres of Earth
This article is accessible to students only when assigned.

Freckle Level: 10B
In the billions of years since the earth was formed, it has
undergone changes that have drastically shaped the
characteristics and systems of the planet we know today.
Volcanic activity and the release of gases from under the earth’s
crust helped form Earth’s atmosphere and oceans while large
plates on the earth’s surface began moving and colliding with
each other, eventually forming the continents as they exist today.
The atmosphere, biosphere, hydrosphere, and lithosphere of
Earth were created as a result of natural physical and chemical
processes of the planet. There are three primary cycles on the
planet driving most of these processes—the water cycle, carbon
cycle and rock cycle. Each of these cycles has a different impact
on the earth but by studying them, we can better understand
what makes the planet change over time.

Writing
Skills: Informative, Writing Conventions,
Drawing Evidence
How do the different cycles of the
earth affect the different spheres
of the earth? Explain your answer
with multiple examples and
evidence from the text.

Vocab
characteristics
radioactive
industrial
organisms

Reading
Skills:
RI.1: Explicit Information
Diagram showing the sun’s radiation providing energy to the
earth.

RI.4: Word Meaning & Choice

Energy Flows on Earth

RI.1: Explicit Information

The vast majority of energy on Earth comes from the sun in the
form of radiation and although some of the radiation is reflected
back into space, most of the radiation makes it down to the
earth’s surface. This energy is absorbed by the atmosphere,
hydrosphere, lithosphere, and biosphere of Earth. This energy
powers many of Earth’s cycles and processes including
evaporation, convection, rainfall, winds, and ocean circulation.

Which of the following statements
about the cycles of Earth can you infer
to be true based on the text? Select all
that apply.

The other significant source of energy that powers Earth’s
systems is the planet’s internal heat, which may measure up to
6,000 degrees Celsius at the center. Roughly twenty percent of
the internal heat of the earth comes from the residual processes

All of the cycles are
interconnected. Changes and
processes of one cycles often
affect or interact with other
cycles.
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of the planet’s formation while the other eighty percent comes
from radioactive decay of three major heat-producing isotopes
within the earth—potassium-40, uranium-238 and thorium-232.

The water cycle is the most
important cycle because it
changes that shape of the
planet.
The energy of the sun mostly
impacts the rock cycle.
Earth’s cycles are in perpetual
motion and are constantly
shaping the planet.

Report issue

Diagram showing the water cycle of the earth.

Cycles of Earth
The energy the planet receives, produces and distributes powers
three main cycles on Earth—the water cycle, the rock cycle and
the carbon cycle. The earth is a closed system, which means that
there is no net gain or loss of matter from the earth because the
cycles simply redistribute the matter among the different
spheres of the planet. This also means that a change in one part
of the system affects all the other parts.
The total mass of water on Earth stays fairly constant but the
water cycle shifts water from one of the four major reservoirs,
ice, fresh water, ocean water and atmospheric water, to another.
Water moves among these reservoirs through the physical
processes of evaporation, condensation, precipitation, surface
infiltration, surface runoff and subsurface flow and these
processes also change the form of water between liquid, solid,
and gas.
The rock cycle is made up of the geological processes which
changes the rock on the planet between three main rock types—
sedimentary, metamorphic, and igneous. Rocks do not remain in
an equilibrium state for long and are constantly changed by the
energy flows and environmental processes around it. When
magma from the earth’s core cools, from volcanic activity for
example, it becomes igneous rock. Any rocks that are exposed to
high temperatures and pressures can be changed into
metamorphic rock, like when tectonic plates collide and form
mountains. Lastly, all types of rock are slowly worn down over
time by weather and erosion and eventually these sediments
may be compacted by physical and chemical processes into
sedimentary rocks.

RI.1: Explicit Information
What textual evidence does the
author provide to support the analysis
that the earth relies on energy
sources besides the sun? Select all
that apply.

The author discusses the
planet’s production and
distribution of energy through
the cycles of the earth.
The author discusses the
planet’s internal heat, which may
measure up to 6,000 degrees
Celsius at the center.
The author mentions that most
of the radiation from the sun
makes it down to the earth’s
surface.
The author describes that 80
percent of the planet’s internal
heat comes from the radioactive
decay of heat-producing
isotopes.

Report issue

RI.1: Explicit Information
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Which of the following materials on
Earth is categorized as part of the
hydrosphere? Select all that apply.

Rain that is falling from the sky.

Diagram showing the carbon cycle of the earth.
The carbon cycle is one of the key systems that make life
sustainable on Earth. Much like the water cycle shifts water
between reservoirs, the carbon cycle shifts carbon from one
reservoir to another. In this case, the major carbon reservoirs are
in the atmosphere, the biosphere, the oceans and in the earth.
The physical and chemical processes that shift carbon from one
reservoir to another include photosynthesis, respiration, and
decomposition. Human activity has also had a significant
influence on the carbon cycle ever since the industrial revolution,
mostly through the burning of fossil fuels.

Spheres of Earth
As mentioned in the descriptions of the cycles of Earth, there are
four main spheres of the planet where most matter resides—the
atmosphere, biosphere, hydrosphere, and lithosphere. The
atmosphere contains all the air in the earth’s system and
interacts with the other spheres as it absorbs and emits heat. As
parts of the atmosphere are heated and cooled, it moves around
the planet and affects climates around the world. The biosphere
is made up of all the planet’s living things, including microorganisms, plants, animals, and humans. The biosphere is usually
more affected by the earth’s cycles instead of causing the cycles.

The oceans and the polar ice
caps.
The liquid at the core of the
planet.
The ﬁsh that live in the ocean.

Report issue

RI.4: Word Meaning & Choice
What is the meaning of the word
"micro-organisms" as used in the
article?

It refers to the smallest plants on
Earth, many of which that live in
the ocean.
It refers to the largest animals
on Earth, including elephants.
It refers to living organisms that
are smaller than the human eye
can detect, such as bacteria.
It refers to the smallest living
animals on Earth, including
rodents and insects.

Report issue
Diagram showing the different spheres of the earth.
The hydrosphere of the planet consists of all the solid, liquid and
gaseous water on the planet. A small portion of the hydrosphere
is fresh water that comes from precipitation while ninety-seven
percent of the earth’s water is saltwater in the form of the oceans
and polar icecaps. Lastly, the lithosphere of the earth consists of
all the solid land of the planet’s crust, the semi-solid land
beneath the crust and the liquid at the core of the planet.

RI.4: Word Meaning & Choice
What is the meaning of the word
"internal heat" in the third paragraph
of the article?
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All of the climates and environments on the earth that allow us to
sustain life are ultimately a product of the energy flows, cycles
and spheres of the earth. The transfer of energy from the sun
drives the cycling of water, rock and carbon through physical and
chemical processes. These cycles shape the air, water and land of
the earth to create living conditions in which plants, animals and
humans can thrive.

Report issue

It is referring to the heat
generated on the surface of the
earth by living organisms.
It is referring to the heat
generated by the sun and
transferred to the earth.
It is referring to the heat
generated by the oceans as they
circulate the globe.
It is referring to the heat
generated within the earth from
the planet’s formation and
radioactive isotopes.

Report issue

RI.4: Word Meaning & Choice
What is the meaning of the word
"lithosphere" as used in the article?

The lithosphere is the collection
of all the other spheres of the
earth combined.
The lithosphere consists of all
the solid land of the planet’s
crust as well as all the semi-solid
and liquid material under the
crust.
The lithosphere consists of all
living things on the planet
including plants, animals, and
humans.
The lithosphere refers to the
rock cycle and its circulation of
material around the world.

Report issue
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