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Oceanography Essential Knowledge and Skills

  This provides a list of Essential Knowledge and Skills that the student must master in order to be successful taking the Virginia SOL Test that will be administered at the end of the course.

The student should check off each line item as their knowledge level is achieved.  If at ANY TIME the student is having difficulty understanding the material, it should be brought to my attention immediately so that the difficulty can be overcome. 

Virginia Standard: ES.11 a, b, c, d, e

The student will investigate and understand that oceans are complex, interactive physical, chemical, and biological systems and are subject to long- and short-term variations. 

 Key Concepts:

a. physical and chemical changes (tides, waves, currents, sea level and ice cap variations, upwelling, and salinity concentrations)

b. importance of environmental and geologic implications; and

e. economic and public policy issues concerning the oceans and the coastal zone including the Chesapeake Bay

c. systems interactions (density differences, energy transfer, weather, and climate)

d. features of the seafloor (continental margins, trenches, mid-ocean ridges, and abyssal plains) reflect tectonic processes


Essential Knowledge/Skills

This section has been taken directly from the SOL Framework and contains information and skills that teachers are required to teach and students must master to be successful on the state SOL tests.
a. Knowledge:  Most waves on the ocean surface are generated by wind.

b. The tides are the daily, periodic rise and fall of water level caused by the gravitational pull of the sun and moon.

c. There are large current systems in the oceans that carry warm water towards the poles and cold water towards the equator.

d. Sea level falls when glacial ice caps grow and rises when the ice caps melt.

e. Upwelling bring cold, nutrient-rich water from the deep ocean to the surface and are areas of rich biological activity.

f. Estuaries, like the Chesapeake Bay, are areas where fresh and salt water mix, producing variations in salinity and high biological activity.

g. Algae in the oceans are an important source of atmospheric oxygen.

h. The oceans are an important source of food and mineral resources as well as a venue for recreation and transportation.

i. Pollution and over-fishing can harm or deplete valuable resources.

j. Chemical pollution and sedimentation are great threats to the chemical and biological well being of estuaries and oceans.

k. The stored heat in the ocean drives much of Earth’s weather.

l. The stored heat in the ocean causes climate near the ocean to be milder than climate in the interior of continents.

m. Features of the seafloor that are related to plate tectonic processes include mid-ocean ridges and trenches.

n. Other major topographic features of the oceans are continental shelves, continental slopes, abyssal plains, and seamounts.
Skills

a. Identify the effects of human activity on the oceans.


Essential Understandings

This section has been taken from the SOL Framework. It is important that teachers and students have a complete understanding of all of the concepts listed.

· The ocean is a dynamic system in which many chemical, biological, and physical changes are taking place.

· The oceans are environmentally and economically important.

· Human activities and public policy have important consequences for the oceans.

· The oceans’ resources are finite and should be utilized with care.

· The impact of human activities such as waste disposal, construction, and agriculture affect the water quality within watershed systems and ultimately the ocean.

· Convection is the major mechanism of energy transfer in the oceans, atmosphere, and Earth’s interior.

· The ocean is the single largest reservoir of heat at Earth’s surface.

· The topography of the seafloor is at least as variable as that on the continents.



Vocabulary

abyssal plain – a flat stretch of the deep ocean around the margins of the continents

algae – simple plants (including most seaweeds) containing chlorophyll but lacking true roots, stems, and leaves

climate – typical weather patterns over a period of years in a given location

conservation – wise use of natural resources so they will not be used up too quickly

continental margin – the zone separating the continents from the deep ocean bottom, includes the shelf, slope, and rise

continental shelf – a zone of shallow water fringing most continents

continental slope – the zone of steeply sloped sea floor leading from the continent shelf toward the ocean bottom

convection – transfer of heat energy in a fluid (gas or liquid) by means of currents

currents – a fluid (wind or water) moving in a particular direction

estuary – semi-isolated area of the ocean, which is diluted by freshwater drainage from the land

ice cap – huge continental glaciers found in polar regions 

mid-ocean ridge – undersea mountain chain where new ocean floor is produced; a constructive (divergent) plate boundary

pollution – release into the environment of substances that change the environment for the worse

salinity – the number of grams of dissolved salt in one kilogram of seawater

sea level –  level of the surface of the sea midway between the average high & low tides

seamount – an underwater volcano

sedimentation – the process of depositing sediments

tides – the periodic rise and fall of water level caused by the gravitational pull of the moon and sun as well as forces of circular motion

trench – the deepest feature in the ocean; forms at subduction zones

upwelling – the rising of deep water to the surface

water – the liquid state of H2O

waves – periodic up-and-down movement of water usually due to wind

atoll – a ring shaped coral island surrounding a submerged seamount

barometer – an instrument used to measure air pressure

basalt – a dark colored extrusive igneous rock composed chiefly of calcium plagioclase and pyroxene

bathymetric map – map that shows the depths and features of the ocean floor

bathythermograph – a device that measures and records the deep ocean temperature

breakers – waves whose crest falls forward and splashed into the trough

cementation – The process by which sediments are joined together to form rocks

chemosynthesis – the formation of organic compounds with energy derived from inorganic substances such as ammonia, sulfur, and hydrogen 

clastic – sedimentary rock formed from fragments of previously existing rocks, may include fossils   

compaction – a process by which sediments become consolidated into rocks

convergent boundary – boundary between two colliding plates

coral reefs – calcium carbonate structures produced by coral polyps

Coriolis effect –  change in direction of a moving object as a result of the earth’s rotation 

crest – the top of a wave

deposition – the process by which products of erosion are laid down

desalination – process by which salts are removed from seawater to produce fresh water

divergent boundary – boundary where two plates are pulling apart

ebb tide – the movement of a tidal current away from shore

echo sounding – a process of measuring ocean depth by the use of sound waves

environment –  sum of all the external conditions that affect an organism or community

erosion – the process by which Earth materials are carried away and are deposited by wind, water, gravity, or ice

flood tide - movement of the tidal current toward the shore

fossils – the remains or traces of once-living organisms preserved in Earth’s rocks

geothermal energy – energy produced from the heat energy within the Earth

greenhouse Effect – process in which carbon dioxide and other gases in the atmosphere absorb infrared radiation from the sun, forming a “heat blanket” around the Earth

guyot – a flat-topped seamount that used to be an island

ice – the solid state of H2O

igneous rock – rock formed from molten lava or magma

lava – molten rock at the Earth’s surface

manganese nodules – valuable potato sized lumps found on the deep ocean floor and made up of manganese, iron, nickel, cobalt, copper, and traces of other metals that precipitate out of ocean water (hydrogenous sediment)

mountain – natural landform that reaches high elevations, with a narrow summit, or top, and steep slopes, or sides

natural gas – a mixture of gases formed as ancient plants and animals decayed; burned as a fossil fuel

neap tide – low tide that occurs when the sun, Earth and the moon form a right angle; characterized by a lower than normal tidal range 

oil – a liquid formed as ancient plants and animals decayed; burned as a fossil fuel and used to make lubricants and plastics

oil spill – a form of pollution in which oil from various sources leaks into the ocean

oozes – deep sea sediments that contain at least 30% organic matter (biogenous sediment)

photosynthesis – the process that plants use to make food, using light energy, carbon dioxide, and water

profile – a silhouette of the elevations along a given or base line

pumice – volcanic glass with a great number of holes that remained in a rock after trapped gas was unable to escape from solidifying melt; formed during a pyroclastic eruption

rift zone – a system of cracks in Earth’s crust through which molten material rises

runoff – precipitation that flows across a land surface as drainage

salinometer – a device that measures the salinity of the ocean water

sandstone – a clastic sedimentary rock in which the particles are dominantly of sand size, from 0.062 mm to 2 mm in diameter

Sargasso Sea – an area located in the North Atlantic gyre

sedimentary rock – rock formed by the compacting and cementing of sediments or by other non-igneous processes at the Earth’s surface

sediments – particles of rock or organic materials that have been carried along and deposited by water, wind, or glaciers; small pieces of rock, shell, and other material that are broken down over down

shoreline features – includes: spits, hooks, bays, sand bars, bay mouth bars, barrier islands, tombolos, sea stacks, sea arches, sea cliffs

solar energy – energy from the sun

spring tide – tides that occur when the sun, moon, and Earth align; characterized by a higher than normal tidal range

storm surge – ridge of high water associated with hurricanes which flood over the shore

subduction – process in which crust plunges back into Earth’s interior

thermometer – an instrument to measure temperature

tidal bore – high-tide crest that advances rapidly up an estuary or river as a breaking wave

trench – v-shaped valley on the ocean floor where old ocean floor is subducted; a destructive (convergent) plate boundary

trough – the rounded bottom of a wave

tsunami – a long wave caused by sudden undersea movements due to earthquakes, volcanoes, or landslides

water vapor – the gaseous state of H2O

wave height – the vertical distance between the crest and trough of a wave

wave length – the horizontal distance from the peak of one wave to the peak of the next

wave period –the time it takes two successive wave crests to pass a given point

wave velocity – the wavelength divided by its period
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