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The Ocean Floor

OCEAN SIZE


WATER MAKES UP 71% OF THE SURFACE AREA OF EARTH


NORTHERN HEMISPHERE IS 61% WATER


SOUTHERN HEMISPHERE IS 81% WATER

Water appears blue because the molecules are smaller than the wavelength of light and they scatter more blue light than red.  The sky is also blue because the molecules of the air are smaller than the wavelength of light.

PACIFIC OCEAN IS THE LARGEST AND DEEPEST


ARCTIC OCEAN IS THE SMALLEST AND MOST SHALLOW


AVERAGE DEPTH OF OCEANS IS 3700 METERS


AVERAGE ELEVATION OF LAND IS 840 METERS


IF THE SOLID EARTH WERE SMOOTH, WATER WOULD COVER IT 


2000 METERS DEEP.
All the water on Earth would fit into a sphere 860 (1,385 km) wide
OCEAN FLOOR

H. M. S. CHALLENGER (1872 - 1876)


STUDIED EVERY OCEAN EXCEPT ARCTIC


USED A WEIGHTED LINE TO MEASURE THE OCEAN FLOOR DEPTH.  


THE TERM "OCEANOGRAPHY WAS BORN

NANSEN BUILT THE FRAM (SAILED 1893-1896) and studied the arctic.

USED THE NANSEN BOTTLE TO MEASURE TEMPERATURE AND


AND SALINITY.

IN THE 1920'S THE ECHO SOUNDER WAS INVENTED TO MEASURE THE DEPTH OF THE OCEANS.

The time for the sound wave to travel from the ship to the ocean floor and back gives the depth.  The velocity of sound  in water is 1,500 m/sec.

Whereas in air the velocity of sound is 340 m/sec
Half of the ocean is more than 10 km from a depth sounding.
We know the topography of Venus better than we know the ocean floor.
A satellite altimeter can measure  the topography of the oceans surface and thus provide an indirect measure of the bottom topography

Reflection seismic techniques can map the layers of sediment and the underlying oceanic crust.

Southern Oceans are largely unexplored
Ocean warming is a huge problem
Arctic ocean free of ice
Coral Reefs are in danger
Malaysia Flight 370 Dec. 2014

A piece of a wing from Malaysia Airlines Boeing 777 was found on Reunion Island on July 29, 2015 ,  3,000 miles away.  Three other pieces have been confirmed, but the main fuselage is still missing.

Over 430,000 square miles have been searched with no success
Argo Floats measure temperature and salinity 1,000 to 2,000 m depth and come to the surface every 10 days to send data to a satellite. GPS positions gives the current velocities.

In 2009 there were 3,325 Argo floats in the Earth's oceans. 1,842 were U. S.

Argo float Utube URL:   https://www.youtube.com/watch?v=PzHZdwaBr_Q

MERMAID floats do a similar thing (1,500 m), but have hydrophones to measure  pressure waves from Earthquakes. 719 Seismograms of Earthquakes were recorded in 2019.

OCEAN FLOOR IS MADE UP OF 3 PARTS


CONTINENTAL MARGINS


OCEAN BASIN FLOORS


MID-OCEAN RIDGES

THERE ARE TWO KINDS OF CONTINENTAL MARGINS


PASSIVE - SURROUNDING ATLANTIC OCEAN 



- NO VOLCANISM AND FEW EARTHQUAKES.


ACTIVE - SUBDUCTION REGION - NARROW (SURROUNDS PACIFIC)



- LOTS OF VOLCANISM AND EARTHQUAKES

CONTINENTAL MARGINS MAKE UP 7.5% OF OCEAN

COMPOSED OF 3 PARTS


CONTINENTAL SHELF
SLOPE = 2m/km


CONTINENTAL SLOPE
SLOPE = 70m/km


CONTINENTAL RISE
SLOPE = 4 TO 8 m/km
CONTINENTAL SHELF IS WIDER IN ATLANTIC. 

   IMPORTANT ECONOMICALLY

DEEP OCEAN FLOOR IS 30% OF EARTH'S SURFACE

Quaternary ICE AGE  (2 to 3 million years ago)



Series of ice ages about every 100,000 years.



In the last 600,000 years there have been 7 ice ages. 

Reduced sea level by about 100 meters.

Valleys were cut into Continental Shelf by the rivers.


Each Ice Age coincided with low levels of Carbon Dioxide in the atmosphere.
TURBIDITY CURRENTS

Submarine canyons are caused by turbidity currents, not by the rivers.

turbidity currents are an underwater avalanche of 

sediment laden water(causing sediments called turbidites)

turbidity currents can move up to 80 km/hr (50 mi/hr)
Mid ocean ridges

upwelling within the mantle causes the continents on either side to separate and new 
rock is created in the ridge.


20% of earth's surface

500 to 5000 km wide

rift zone elevated and hot - 100 million years to cool

longest mountain range is the world
OCEAN TRENCHES


Depths up to 10,000 meters

Nearby


volcanoes form island arcs (in ocean)


volcanic arcs (on land)

Most are in the pacific ocean

They are due to the sinking of oceanic lithosphere in the mantle at a subduction zone.
Seamounts

- Island volcanic peaks which do not reach the Ocean surface.


- Many Islands today were once Seamounts 


- e.g.  Cape Verde, Canary, Madeira, Azores, Hawaii,  and Ascension islands). 

Guyot

volcanic peak has subsided and erosion has made a flat top

One example is the Rodriguez Guyot which is located off shore near Santa Barbara 
California on a spreading ridge.
ABYSSAL PLAINS


VERY FLAT


ONE OCCURS OFF COAST OF ARGENTINA


MORE COMMON IN ATLANTIC

Atolls

Form from skeleton remains of coral

Form in warm (>18 deg. C) waters of pacific and indian 

oceans

Sunlight required (top 45 meters of ocean)

Zooxanthelae provide most of the photosynthetic energy & color

Darwin figured out that the volcano sinks & coral reef continues to grow producing a 
lagoon with central volcanic peak under water.
An example of an Atoll is the Bikini Atoll and it is the oldest since the mountain in the middle has become completely submerged
Bora Bora has a Barrier Reef, so it is younger than older than Tahiti, but younger than Bikini.
Tahiti is the youngest so the corral reef is very close to the island coast. Hence it is called a Fringing Coral Reef.
Oceanic plateaus and other submerged crustal fragments are in all the oceans.  See your textbook for a map.
Seafloor sediments

thicker in the atlantic than the pacific.
Three kinds of seafloor sediments

- terrigenous (weathered rocks) 1 cm per 5 to 50,000 yrs.

- biogenous (shells and skeletons)


- calcium carbonate or silicon dioxide)


      dissolves in cold seawater due to more co2.

- hydrogenous (comes out of solution from seawater)


- manganese nodules  0.001 to 0.2 mm/1000 years


- calcium carbonates  (e.g. whitings & calcareous oozes)


- metal sulfides (from black smokers)


- evaporites (e.g. salt & gypsum)
Whitings are hydrogenous sediments which precipitate out as Calcium Carbonates.  Here are whitings in the water around Andros Island (left) and Andros and Eleuthera islands (right).
June 8  was declared World Oceans Day by UNESCO in 2008


Earth Day was established in 1990 and became an international


event which lead to the Clear Air and Clear water Acts
The Oceans absorb 90% of the increase in heat from global warming


1020 joules annually
The Oceans absorb 25% of the CO2 from fossil fuel emissions into the atmosphere.

This increases the acidity of the water


& threatens many organisms and our food supply

Resources

- oil, gas and gas hydrates (water and natural gas)

- sand and gravel (terrigenous)

- evaporative salts (hydrogenous)

- manganese nodules (hydrogenous)
The nsf ship the joides resolution (operated by texas 
A & m) has drilled more than 2000 sea floor holes since 1985, and continues to try to drill through the "moho" to the mantle & explore the seafloor with a 2009 renovation.
Methane hydrates occur on the ocean floor which occurs when molecules of methane are trapped in a lattice of water molecules.   ≈ 1018 grams (more than 1,000 times CH4 in the atmosphere)

