


Learning Objectives (LO) 

Lecture 26:  Marine Geology 
Read:  Chapter 21  
Homework due December 3 

What we’ll learn today:!
1.  Describe the world’s five oceans!
2.  Understand patterns of ocean circulation!
3.  Describe main features of the continental margin and shelf!
4.  Identify human impacts on the oceans!



Oceans:  cover 70% of Earth’s surface 
  contain 97% of Earth’s water 

Marine Geology is the study of geologic process  
within the ocean basins 



Five Recognized 
Oceans 

Average ocean depth is 
3800 m 
(about the length of Manoa 
Valley) 



Seas  
- smaller basins that are 
connected to the ocean 

Mediterranean Sea 

Sea of Japan 

Caribbean Sea 



Why is the ocean salty? 



Global 
salinity is 
about 35 
parts per 
1000  

  Chemical weathering and hydrothermal 
processes bring dissolved ions to the 
ocean 

  Salts would be 166 m thick if the oceans 
evaporated 

Why is the ocean salty? 



The salinity of seawater gas 
remained stable over geologic 
time. 

Added salts are balanced by the 
removal of salts by the formation of 
new salt-containing rocks. 

Salt mine 

Gypsum mine 



  Driven by temperature and salinity variations 
  Transports heat toward the poles 
  Mixes water between surface and deep ocean 

Ocean Currents 
Thermohaline Circulation 



Thermohaline Circulation 
The Great Ocean Conveyor Belt 

https://www.youtube.com/watch?v=3niR_-Kv4SM 



Surface Currents 
  Driven by prevailing winds 
  The Coriolis Effect turns currents right in the north and left in the south 
  Circulation forms 5 Gyres in the ocean basins 
  The gyres circulate heat. 

Ocean Currents 



The Coriolis Effect 

https://www.youtube.com/watch?v=i2mec3vgeaI 



Continental Shelf: the flat, submerged edges of continents 
Continental Slope: the sloping edges of continental shelf 
Continental Rise: transition from continental to oceanic crust 

The Continental Margin 



Def:  submerged border of a continent 

  relatively flat & 
100-200 m deep 

  covered by 
accumulated 
sediments 

  a former continental 
coastline 

The Continental Shelf 



The sediments on continental shelves contain many 
natural resources such as oil and gas 



Law of the Sea Treaty 
Extends a country’s borders beyond its continental shelf 



Law of the Sea Treaty 



Passive Continental Margins  

edges of rifted continents 
no active faulting 



Exhibit active tectonics: 
  Subduction zones or strike-slip faults 
  Subducting margins accumulate oceanic sediments into 

accreted terraines along continental margin 

Active Continental Margins  



Deep channels that 
cut into the continental 
shelf: 

  V-shaped valleys 
(like river-valleys) 

  Upper portions were 
cut above sea level 

  Lower portions are 
cut by turbidity 
currents 

Submarine Canyons  



Turbidity Currents 
  Dense sediment-water mixture flows long distances 

across seafloor 
  Forms graded beds: large particles deposited 

below finer particles 



http://www.youtube.com/watchv=bZniPhc_7N8 

Depositional Environments – Turbidity Flow 



The Discovery of Turbidity Currents: 
The 1929 Grand Banks Earthquake 

(Nova Scotia) broke several submarine cables. 



Grand Banks Tsunami 

https://www.youtube.com/watch?v=Au2FrAiVYNo 



Winds blow silt into ocean 

Biogenic sediments 

Sediments accumulate 
on the continental 

shelf 
Coastal environments trap 
detrital sediments: 
Continental mud, sand, silt 



River Deltas  
- trap so much detrital 
sediment that the topography 
of the shelf margin becomes 
buried 



Where do you think ocean sediments are the thickest? 

A.  along passive margins 
B.  along active margins 

iClicker Question 



Ocean sediments are thickest along passive margins 

Thick sediments are deposited by turbidity currents falling from 
continental edges. 



Cover wide expanses of the ocean: 
  Calm environment 
  Relatively unexplored 
  Covered by Pelagic Sediments 

Abyssal Plains  



Dust or plankton from the water column. 

Abyssal Clay: Windblown dust  
Calcareous Ooze: Carbonate skeletons 
Siliceous Ooze: Silicon-based skeletons  

Pelagic Sediments 



Foraminifera 

Calcareous Ooze 
above the CCD 

Coccolithophores 

Carbonate Compensation Depth (CCD) 

Carbonate 
Dissolves 

Siliceous Ooze 
below the CCD 

diatoms radiolarians 

Carbonate 
Stable 

4 to 5 km 



Sedimentation at the 
Mid-Atlantic Ridge  

Sedimentation in the 
Pacific Ocean  

Examining marine sediments 
using drill cores 

Sedimentation  
at Ocean Ridges 



Dominant type of marine sedimentation depends on: 
Dissolution Do calcareous or siliceous sediments dissolve? 
Dilution Is abyssal clay formation fastest? (1 mm per 1000 yrs) 
Productivity Controls rate of biogenic sedimentation 



Ocean crust is formed at 
mid-ocean spreading ridges 
  2.5 km2 formed every year 
  Some marine organisms use 

dissolved sulfur as an energy 
source (instead of sunlight) 



Abyssal Hills are formed by  
Abyssal Hills form due 
to faulting along flanks of 
spreading ridges.  
They are then buried by 
sediments 



Oceanic trenches occur 
at subduction zones 

Major World Trenches 



http://www.youtube.com/watch?v=v5DG5Eup9ss 

James Cameron Descends 7 Miles Into  
Pacific Ocean's 'Desolate' Mariana Trench 



Human Impacts on the Ocean are Global in Extent 



Human Impacts on the 
Ocean are Global in Extent: 

  Pollution 
  Ocean Acidification 
  Temperature Change 
  Agricultural Runoff 

Shipping Routes 

Temperature Change Overfishing 



Action Items for  Thursday, 
December 3: 

1. Read Chapter 21 
2. Homework #22 

What you should know from today:!
1.  Describe the world’s five oceans!
2.  Understand patterns of ocean circulation!
3.  Describe main features of the continental margin and shelf!
4.  Identify human impacts on the oceans!


