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Sedimentation process 

From Pinet, P.R., 2003. Introduction to Oceanography. Jones and Barlett Publishers, 3rd Ed, p. 111. 







Sediment Sources 
  Allochthonous sediments 

 Suspended load of rivers (> 90%) 
 Aeolian dust (< 1%) 

  Autochthonous sediments (biogenic) ~ 
10% 



Transport processes 



Transport Processes 
  Physical Processes (ocean margins)  
  Active Sedimentation (gravitational energy)  
  Passive Sedimentation 

  Slow pelagic settling 
  Biological Process 

  CaCO3 (foraminiferal, coccolith and pteropod ooze) 
  SiO2 (diatom, radiolarian ooze) 

  Chemical Processes 

 
 



Pelagic sediments 

From Pinet, P.R., 2003. Introduction to Oceanography. Jones and Barlett Publishers, 3rd Ed, p. 117. 



Ooze 



Distribution of Oozes 

  rates of production of biogenic particles in the 
surface waters 

  dissolution rates of those particles in the water 
column and after they reach the bottom 

  rates of dilution by terrigenous sediments 



Global map of the primary productivity by 
oceanic phytoplankton 

From: http://oceanworld.tamu.edu 



Carbonate dissolution 



Carbonate Dissolution 
  Temperature 
  Pressure  
  Partial pressure CO2 
  The more CO2, the more dissolution 
  More CO2 in solution at higher P (and greater depth) 



CCD 
  Cold pressurized water can 

hold more CO2 in solution 
than warm water. 

  Consequently, deep ocean 
water has more CO2 in 
solution. 

  This recombines to form 
carbonic acid. 

  Hence, below a certain depth 
(typically around 3.5 km.) 
carbonates dissolve.  

  If you find calcite in deep 
ocean sediments, you know 
that they were deposited 
above the CCD. 

  Preservation of different kinds 
of shells differs 



Carbonate compensation depth 



From: Boggs (1987) 





Calcium carbonate distribution 



Silica 
  Diatoms, radiolarians, 

silicoflagellates, sponges 
  Most oceans undersaturated 

wrt silica (esp. surface water) 
  Higher concentrations in old 

deep seawater, volcanic islands 
and island arcs 

  Silica solubility increases with 
decreasing P and increasing T 

  Preservation enhanced by rapid 
burial  

  Some ooze will dissolve and 
reprecipitate as chert 



Sources of Silica 





Silica distribution – ocean surface 



Silica Distribution 



Siliceous ooze 



High concentrations of opaline silica 

  High primary 
productivity (e.g., 
upwelling) 

  Low terrigeneous 
input (dilution effect) 

  Low carbonate 
production 

  And/or high CCD and 
lysocline 



Silica ooze accumulation 



Chert 
Some microorganisms 
secrete silica shells.  

When these pile up on the 
deep ocean floor, they lithify 
to become a micro-
crystalline quartz rock called 
chert (the same stuff as the 
substance flint). 

diatoms and radiolaria 



Topography of the CCD 

  High production of carbonate means lower/deeper CCD 
  Low production of carbonate means higher/shallower CCD 
  Deep sea sediments associated with equatorial upwelling will still 

contain biogenic carbonate and silica compared to other regions 




