Ocean Literacy Standards addressed at the Estuarium

1 The Earth has one big ocean with many features.

d. Sea level changes as ice caps on land melt or grow.

g. The ocean is connected to major lakes, watersheds and waterways because all
major watersheds on Earth drain to the ocean.

h. Although the ocean is large, it is finite and resources are limited

2 The ocean and life in the ocean shape the features of the Earth.

a. Many earth materials and geochemical 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.

b. Sea level changes over time have expanded and contracted continental shelves, created
and destroyed inland seas, and shaped the surface of land.

c. 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 move sediments.

d. Sand consists of tiny bits of animals, plants, rocks, and minerals. Most beach
sand is eroded from land sources and carried to the coast by rivers, but sand is
also eroded from coastal sources by surf. Sand is redistributed by waves and
coastal currents seasonally.

e. Tectonic activity, sea level changes, and forces of waves influence the physical
structure and landforms of the coast.

3 The ocean is a major influence on weather and climate.

e. The ocean dominates the Earth’s carbon cycle. Half the primary productivity on Earth
takes place in the sunlit layers of the ocean and the ocean absorbs roughly half of all
carbon dioxide added to the atmosphere.

4 The ocean makes Earth habitable.

a. Most of the oxygen in the atmosphere originally came from the activities of
photosynthetic organisms in the ocean.

b. The first life is thought to have started in the ocean. The earliest evidence of life is
found in the ocean.

5 The ocean supports a great diversity of life and ecosystems.

b. Most life in the ocean exists as microbes. Microbes are the most important
primary producers in the ocean. Not only are they the most abundant life form
in the ocean, they have extremely fast growth rates and life cycles.

d. 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.

f. Ocean habitats are defined by environmental factors. Due to interactions of abiotic
factors such as salinity, temperature, oxygen, pH, light, nutrients, pressure, substrate
and circulation, ocean life is not evenly distributed temporally or spatially, i.e., it is
“patchy”. Some regions of the ocean support more diverse and abundant life than



h.

anywhere on Earth, while much of the ocean is considered a desert.

. There are deep ocean ecosystems that are independent of energy from sunlight and

photosynthetic organisms. Hydrothermal vents, submarine hot springs, methane cold
seeps, and whale falls rely only on chemical energy and chemosynthetic organisms to
support life.

Tides, waves and predation cause vertical zonation patterns along the shore,
influencing the distribution and diversity of organisms.

Estuaries provide important and productive nursery areas for many marine and
aquatic species

6 The ocean and humans are inextricably interconnected.

a.

The ocean affects every human life. It supplies freshwater (most rain comes
from the ocean) and nearly all Earth’s oxygen. It moderated the Earth’s climate,
influences our weather, and affects human health.

. From the ocean we get foods, medicines, and mineral and energy resources. In

addition, it provides jobs, supports our nation’s economy, serves as a highway
for transportation of goods and people, and plays a role in national security.

. The ocean is a source of inspiration, recreation, rejuvenation and discovery. Itis also

an important element in the heritage of many cultures.

. Much of the world’s populations lives in coastal areas.
. 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, non-point source, and
noise pollution) and physical modifications (changes to beaches, shores, and
rivers). In addition, humans have removed most of the large vertebrates from
the ocean.

. Coastal regions are susceptible to natural hazards (tsunamis, hurricanes,

cyclones, sea level change, and storm surges).

. 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.

7 The ocean is largely unexplored.

C.

d.

Over the last 40 years, use of ocean resources has increased significantly, therefore the
future sustainability of ocean resources depends on our understanding of those
resources and their potential and limitations.

New technologies, sensors and tools are expanding our ability to explore the ocean.
Ocean scientists are relying more and more on satellites, drifters, buoys, subsea
observatories and unmanned submersibles.



