Year 4

Ocean Literacy Principle

Concepts
Most of the organisms and biomass in the ocean are microbes, which are the basis of all ocean food webs. Microbes are the
most important primary producers in the ocean. They have extremely fast growth rates and life cycles, and produce a huge
amount of the carbon and oxygen on Earth.
Ocean biology provides many unique examples of life cycles, adaptations, and important relationships among organisms
(symbiosis, predator-prey dynamics, and energy transfer) that do not occur on land.

The ocean supports a great diversity of life and ecosystems

The ocean provides a vast living space with diverse and unique ecosystems from the surface through the water column and
down to, and below, the seafloor. Most of the living space on Earth is in the ocean.
Ocean ecosystems are defined by environmental factors and the community of organisms living there. Ocean life is not
evenly distributed through time or space due to differences in abiotic factors such as oxygen, salinity, temperature, pH, light,
nutrients, pressure, substrate, and circulation. A few regions of the ocean support the most abundant life on Earth, while
most of the ocean does not support much life.

Biological sciences: Living things have life cycles
(ACSSU072) Living things depend on each other
and the environment to survive (ACSSU073)

There are deep ocean ecosystems that are independent of energy from sunlight and photosynthetic organisms.
Hydrothermal vents, submarine hot springs, and methane cold seeps, rely only on chemical energy and chemosynthetic
organisms to support life.

The ocean and humans are inextricably interconnected

Humans affect the ocean in a variety of ways. Laws, regulations, and resource management affect what is taken out and put
into the ocean. Human development and activity leads to pollution (point source, nonpoint source, and noise pollution),
changes to ocean chemistry (ocean acidification), and physical modifications (changes to beaches, shores, and rivers). In
addition, humans have removed most of the large vertebrates from the ocean.
Changes in ocean temperature and pH due to human activities can affect the survival of some organisms and impact
biological diversity (coral bleaching due to increased temperature and inhibition of shell formation due to ocean
acidification).

Chemical sciences: Natural and processed
materials have a range of physical properties that The ocean and humans are inextricably interconnected
can influence their use (ACSSU074)

The Earth has one big ocean with many features

Human development and activity leads to pollution (point source, nonpoint source, and noise pollution), changes to ocean
chemistry (ocean acidification), and physical modifications (changes to beaches, shores, and rivers).
Sea level is the average height of the ocean relative to the land, taking into account the differences caused by tides. Sea level
changes as plate tectonics cause the volume of ocean basins and the height of the land to change. It changes as ice caps on
land melt or grow. It also changes as sea water expands and contracts when ocean water warms and cools.

Many earth materials and biogeochemical cycles originate in the ocean. Many of the sedimentary rocks now exposed on land
were formed in the ocean. Ocean life laid down the vast volume of siliceous and carbonate rocks.

Earth and space sciences: Earth’s surface changes
over time as a result of natural processes and
human activity (ACSSU075)

Sea level changes over time have expanded and contracted continental shelves, created and destroyed inland seas, and
shaped the surface of land.
The ocean and life in the ocean shape the features of Earth

Erosion—the wearing away of rock, soil and other biotic and abiotic earth materials—occurs in coastal areas as wind, waves,
and currents in rivers and the ocean, and the processes associated with plate tectonics move sediments. Most beach sand
(tiny bits of animals, plants, rocks, and minerals) is eroded from land sources and carried to the coast by rivers; sand is also
eroded from coastal sources by surf. Sand is redistributed seasonally by waves and coastal currents.
Tectonic activity, sea level changes, and the force of waves influence the physical structure and landforms of the coast.

Humans affect the ocean in a variety of ways. Laws, regulations, and resource management affect what is taken out and put
into the ocean. Human development and activity leads to pollution (point source, nonpoint source, and noise pollution),
changes to ocean chemistry (ocean acidification), and physical modifications (changes to beaches, shores, and rivers). In
addition, humans have removed most of the large vertebrates from the ocean.
Nature and development of science: Science
knowledge helps people to understand the effect The ocean and humans are inextricably interconnected
of their actions (ACSHE062)

Changes in ocean temperature and pH due to human activities can affect the survival of some organisms and impact
biological diversity (coral bleaching due to increased temperature and inhibition of shell formation due to ocean
acidification).
Everyone is responsible for caring for the ocean. The ocean sustains life on Earth and humans must live in ways that sustain
the ocean. Individual and collective actions are needed to effectively manage ocean resources for all.

