Chapter 19 – The Oceans and the Seas


· oceans cover about 71% of the earth’s surface

· Pacific Ocean alone covers more surface area than all land put together

· oceans contain 97% of all water of the earth

· scientists from many fields work with the ocean; oceanographers (study the ocean), marine biologists (study ocean plants and animals), meteorologist (study the weather), chemists (work to recover minerals from the ocean), and physicists (try to find ways to capture energy from the ocean)
Dissolved Minerals

· seawater solution contains dissolved minerals and gases

· water continually enters and leaves the oceans, but the minerals stay behind
· residence time: average time between an atom’s entering the ocean and its removal by some means

· areas of a lot of rain tend to be less salty

· water near the poles tend to be less salty since cold water does not evaporate quickly and melting ice dilutes it

· Mediterranean Sea is very salty since it is hot (high evaporation) and very few rivers flow into it.

· for every 1000 gallons of seawater, only 35 g of material exists

· sodium chloride (table salt) is the most abundant salt in the ocean

· though 55 elements have been identified in seawater, only table salt (sodium chloride), magnesium, and bromine are extracted for commercial use

· desalinate: act of removing salt from seawater (expensive)

· distillation is a process used to desalinate water (capture the steam of boiled water and let it condescend back into fresh water)

Dissolved Gases

· seawater contains dissolved nitrogen, oxygen, carbon dioxide, and other gases

· Oxygen is richer in shallow water than in deep water since it is closer to the Oxygen in the atmosphere as well as plants and animals that produce oxygen

19B – Ocean Motions

· ocean is constantly moving with tides, currents, earthquakes

· most of the motion is due to wind

Tides
· tides are the alternate rise and fall of the oceans water

· caused by three factors

· moon’s gravity (bulge on side of earth facing moon)

· centrifugal force of both the earth and moon rotating (bulge on side of earth opposite the moon)

· sun’s gravity (small bulge on side of earth facing sun)

· high tide is when the bulge of water is on the coast and low tide is when it is farthest from the coast

· typically each coast gets 2 high and 2 low tides a day

· takes 24 hrs and 50 min for one bulge to get around the earth

· tides not exactly 12 hours apart (instead are 12 hr 25 min apart) since the earth rotated, it takes 50 min more each day for an individual tide to catch up to where it began
· sun causes smaller bulges to travel around in 24 hours
· spring tide: when sun, moon, and earth are in straight line earth experiences a higher tide (full moon and new moon)

· neap tide: lower than usual tide when earth, moon, and sun form right angle since the sun’s gravity works against that of the moon (first and 3rd quarter of the moon)

· both spring tide and neap tide happen 2 times a month

· some coastal areas experience a higher or lower tide based on their shape

· Fundy, Canada is where tide rises over 50 ft since a wide coast comes in to a narrow area
· sea level: the height of the sea (changes with every tide)

· mean sea level: average sea level between the high tide and low tide

· mean sea level is rising about 1 mm each year

Wave Generation

· mostly generated by wind

· though waves can travel great distances, they do not transport water great distances

· individual water particles move in circular patterns

· crest: maximum part of a wave

· trough: minimum part of a wave

· wave height: height between the crest and trough of a wave

· wavelength: horizontal distance between one crest to the next

· wave base: depth to which the wave reaches below the surface of the water (usually a depth equal to half the wavelength)

· typical wave in ocean has wave height of 1 m,   wavelength of 50 m, and a wave base of 25 m

Coming ashore

· wave begins to change when the water depth is less than the wave base
· the peaking water becomes unstable and falls on the forward side of the wave and is called a breaker
· longshore current: current that flows parallel to the shore due to waves approaching at an angle

· rip current: strong surface current that flows through a gap in the breakers

· rip currents are narrow so the best way to get out of one is to swim parallel to shore until you are out of it

Ocean Erosion

· some beaches erode from 0.5 to 1.4 m per year

· sea cave: cave in a cliff near the sea that was created by the sea eroding the rock

· sea arch: mass of rock resembling a natural bridge with sides eroded away by wave action
· stack: mass of rock that has been cut off from the mainland by erosion
· split: deposited sand that forms a straight line from the shore across a bay

· bay barrier: barrier created by deposited sand that extends the entire mouth of the bay

· hook: deposited sand with a sharp hook

· barrier island: when a line of deposited sand has a section not connected to the mainland

· tombolo: wave deposit that connects islands with each other or the mainland

Currents

Surface Currents

· surface currents caused by winds
· currents last longer than wave patterns and transport water long distances

· currents are effected by the rotation of the earth

· currents follow the Coriolis effect, currents flow clockwise in Northern Hemisphere and counterclockwise in Southern Hemisphere

· currents effect the weather by carrying warm or cold water long distances

· Because of the Japan Current, western Canada is warmer than eastern Siberia

Subsurface Currents

· hard to detect since they are currents under the surface

· countercurrent: slow current that flows beneath and in the opposite direction of most major surface currents

· density current:  when saline (salty) water comes in contact with less salty water, the saline water sinks and the less salty water rises
· density currents also form from warm and cold water; warm water rises and cold water sinks

· turbidity current:  subsurface current that travels along the surface floor and are more dense than the surface currents because they are full of sediments
· upwelling: process where warm water on the surface is moved by the wind and cold water from the bottom moves up to replace the warm water

· water from the bottom is rich in nutrients and is great for the wildlife when upwelling occurs
· the Mediterranean Sea is saltier than the Atlantic Ocean
19C – Topography of the Seafloor

· ocean typically divided into three parts: Pacific, Atlantic, and Indian

· seas: parts of the oceans more or less surrounded by land

Ocean Basins

· scientists once thought ocean floor was flat until 1872 when the British ship Challenger studied the ocean floor for 3 years

· ocean floor has deeper valleys, taller mountains, and broader plains than land

· echo sounding: method of measuring depth of the ocean by using sound waves

· pressure of water deep down is the biggest obstacle of humans going there

· the vehicle Trieste visited the bottom of the Marianas Trench to a depth of 36,000 ft

· today, satellites are used to map the ocean floor

· continental shelf: shallow, submerged edge of a continent (contains sedimentary rock, oil, and gas)

· continental slope: steep slope extending out from the continental shelf

· submarine canyons: underwater canyons containing deltas

· Christian scientists believe the canyons came from one of the following

· drowned river valleys covered by the Flood

· formed from glaciers after the flood

· carved out as water ran off the continent from the Flood

· continental rise: gentle slope extending from the continental slope

· abyssal plains: deep, flat plains in the ocean

Seamounts and Trenches

· mid-ocean ridge: submerged mountain ranges

· Mid-Atlantic Ridge is the longest mountain range in the world

· ocean floor appears to be spreading at these mid-ocean ridges

· seamounts: submerged mountain or hill rising from the sea floor 
· guyots: seamounts that have a flat top (perhaps evidence that the sea level was once lower and eroded the top)

· trenches: deep valleys in the ocean floor (deepest 11,000 m or 36,000 feet)
· island arcs: long curved chains of islands near trenches
· trenches usually exist on the side of island arcs toward the sea

· these trenches are steep on the continent side and not as steep on the ocean side, suggesting one plate is moving under another

