Year 10
Biological sciences: The theory of evolution by
natural selection explains the diversity of living
things and is supported by a range of scientific
evidence (ACSSU185)

Ocean Literacy Principle

Concepts

The ocean made Earth habitable.

The ocean is the cradle of life; the earliest evidence of life is found in the ocean. The millions of different species of
organisms on Earth today are related by descent from common ancestors that evolved in the ocean and continue to evolve
today.
The ocean is the defining physical feature on our planet Earth—covering approximately 70% of the planet’s surface. There is
one ocean with many ocean basins, such as the North Pacific, South Pacific, North Atlantic, South Atlantic, Indian, Southern,
and Arctic.

The Earth has one big ocean with many features.

Ocean basins are composed of the seafloor and all of its geological features (such as islands, trenches, mid-ocean ridges, and
rift valleys) and vary in size, shape and features due to the movement of Earth’s crust (lithosphere). Earth’s highest peaks,
deepest valleys and flattest plains are all in the ocean.
Throughout the ocean there is one interconnected circulation system powered by wind, tides, the force of Earth’s rotation
(Coriolis effect), the Sun and water density differences. The shape of ocean basins and adjacent land masses influence the
path of circulation. This “global ocean conveyor belt” moves water throughout all of the ocean basins, transporting energy
(heat), matter, and organisms around the ocean. Changes in ocean circulation have a large impact on the climate and cause
changes in ecosystems.

The interaction of oceanic and atmospheric processes controls weather and climate by dominating the Earth’s energy, water,
and carbon systems.

Earth and space sciences: Global systems,
including the carbon cycle, rely on interactions
involving the biosphere, lithosphere, hydrosphere
and atmosphere (ACSSU189)

The ocean moderates global weather and climate by absorbing most of the solar radiation reaching Earth. Heat exchange
between the ocean and atmosphere drives the water cycle and oceanic and atmospheric circulation.
Heat exchange between the ocean and atmosphere can result in dramatic global and regional weather phenomena,
impacting patterns of rain and drought. Significant examples include the El Niño Southern Oscillation and La Niña, which
cause important changes in global weather patterns because they alter the sea surface temperature patterns in the Pacific.
The ocean is a major influence on weather and climate.
The ocean dominates Earth’s carbon cycle. Half of the primary productivity on Earth takes place in the sunlit layers of the
ocean. The ocean absorbs roughly half of all carbon dioxide and methane that are added to the atmosphere.
The ocean has had, and will continue to have, a significant influence on climate change by absorbing, storing, and moving
heat, carbon, and water. Changes in the ocean’s circulation have produced large, abrupt changes in climate during the last
50,000 years.
Changes in the ocean-atmosphere system can result in changes to the climate that in turn, cause further changes to the
ocean and atmosphere. These interactions have dramatic physical, chemical, biological, economic, and social consequences.

The interaction of oceanic and atmospheric processes controls weather and climate by dominating the Earth’s energy, water,
and carbon systems.
Physical sciences: Energy conservation in a
system can be explained by describing energy
transfers and transformations (ACSSU190)

The ocean is a major influence on weather and climate.

The ocean moderates global weather and climate by absorbing most of the solar radiation reaching Earth. Heat exchange
between the ocean and atmosphere drives the water cycle and oceanic and atmospheric circulation.
Heat exchange between the ocean and atmosphere can result in dramatic global and regional weather phenomena,
impacting patterns of rain and drought. Significant examples include the El Niño Southern Oscillation and La Niña, which
cause important changes in global weather patterns because they alter the sea surface temperature patterns in the Pacific.
The ocean is the largest unexplored place on Earth—less than 5% of it has been explored. The next generation of explorers
and researchers will find great opportunities for discovery, innovation, and investigation.

Use and influence of science: People use
scientific knowledge to whether they accept
claims, explanations or predictions, and advances The ocean is largely unexplored.
in science can affect people’s lives, including
generating new career opportunities (ACSHE194)

Understanding the ocean is more than a matter of curiosity. Exploration, experimentation, and discovery are required to
better understand ocean systems and processes. Our very survival hinges upon it.
Over the last 50 years, use of ocean resources has increased significantly; the future sustainability of ocean resources
depends on our understanding of those resources and their potential.
New technologies, sensors, and tools are expanding our ability to explore the ocean. Scientists are relying more and more on
satellites, drifters, buoys, subsea observatories, and unmanned submersibles.

