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Oceans vs. Continents

Figure by E. Generalic, http://glossary.periodni.com/glossary.php?en=hypsometric+curve

Hypsographic Curve

http://glossary.periodni.com/glossary.php?en=hypsometric+curve


The Earth’s Oceans

How many oceans on the world?



Pacific Ocean

• World’s largest ocean.

• Accounts for more than 
half of Earth’s ocean 
space.

• World’s deepest ocean

• Earth’s largest 
geographic feature



Atlantic 
Ocean



Indian 
Ocean



Arctic Ocean

• Size ~ 7% of the Pacific 
Ocean.

• Shallowest world ocean. 

• Permanent layer of sea 
ice a few meters thick



Antarctic (Southern) 
Ocean

• Circumnavigates Antarctica.

• Parts of the Pacific, Atlantic, and Indian Oceans that lie 
south of 60°S latitude



Antarctic bottom water 
(AABW)

• Occupy the depth range below 4000 m of 
all ocean basins



The southern ocean



Circulation of the southern ocean



The Earth’s Oceans
5 Main Oceans + “Seven” Seas



Your feedback



Results of 
pre-test





Features on Seafloor 



(Ocean- Dark blue: deep water; Light green & yellow: intermediate 

water depth; Pink: shallow water. )

(Land- Dark green: low elevations; White: high elevations)

Global Bathymetric Map from Satellite Data



Mid-Ocean Ridges

• Chains of undersea volcanoes

• Rises to 2 - 3 km above the ocean floor

Hydrothermal vents

Pillow Basalt



Iceland is one place where a “mid-ocean ridge” can be 

seen on land and in shallow waters.



Rift Valley at Mid-
Ocean Ridges

• Mid-Atlantic Ridge. A rift valley over 2 km deep marks the 
axis of the ridge. Depths: from 1900 (pink) to 4200 meters 
(dark blue)



Mid-Ocean Ridge with Narrow or Absent Axial Rift

Bathymetric image of the East Pacific Rise



Fracture Zones
Offset mid-
ocean ridge 



Fracture zones



(Ocean- Dark blue: deep water; Light green & yellow: intermediate water depth; Pink: 

shallow water. )
(Land- Dark green: low elevations; White: high elevations)

Global Bathymetric Map from Satellite Data





Abyssal plain



Abyssal Plains



Submarine Canyons- V-shaped valleys that run across 

continental shelves & slopes 



Abyssal (or 
submarine) 
fans



Abyssal (or 
submarine) fans
(deposit at the 
base of 
continental slope)



Islands/seamounts/guyots



Islands/seamounts/guyots

e.g., Emperor-Hawaiian chain 



Features on Seafloor

Coral Reefs: form in warm, shallow, sunlit water

reefs



Fringing reefs: reef attached directly to shore
Barrier reefs: parallel the shore, but separated 
from it by deep lagoons 



Atolls: circular reefs that rim lagoons,   

surround by deep water 
Atolls of the Maldives



Fringing, barrier, & atoll reefs









Continental Margins
(I) “Passive” Continental Margins

Continental shelf, Continental slope, Continental rise



(II) “Active” Continental Margins
Continental shelf, Continental slope, Ocean trench





Volcanic island arcs near trenches



Continental Arcs 

(Mountain range on the continent side beyond the trench)



VE: vertical exaggeration



苍海桑田 (cāng hǎi sāng tián ) ??



• “The book of geology, all around me are 
interesting geology records.  The book is open, 
and I read as I run.” John Powell


