
Lecture 14 - Oceans and coastlines



Crunch time on Most Important 
Project

- Remember that it is due tonight!



Outline

ÅOcean origins, salinity, temperature, circulation, life
ÅOcean sediment
ÅCoastline terminology
ÅFactors that control our coastline
ÅFeatures of different types of coasts
ÅEvolution of a coastline
ÅHumans and coasts



Oceans: Origin

Age of oceans: 
4 billion years old (at least)

Origin of water:

Volume of the ocean:



Oceans: Origin

Age of oceans: 
4 billion years old (at least)

Origin of water:
Water vapor from volcanoes
Water from comets

Volume of the ocean:
Increased through geologic time 
because of ongoing volcanic 
activity. Today = 1.35 billion km3



Oceans: Surface temperature

August temperatures



ÅCurrents ceaselessly move ocean water 

ïSurface currents (upper 100 m) move due to winds 
forming large ocean gyres

Surface ocean currents



total mass of salts dissolved in a given mass of seawater, 
expressed in practical salinity units

ωrange = 33 ς37 psu
i.e. in 1 kg of seawater 
there is 33-37 g of 
dissolved saltst37 grams 
salt

ωPrimarily Sodium and 
Chlorine 
(NaCl= table salt)

ωOnly 8 ions responsible 
for 99.9% of salinity

Oceans: Salinity



Ocean Salinity

ÅSalt remains behind during freezing or evaporation 

ÅDesiccation yields evaporitemineral salts

ïHalite (NaCl)

ïGypsum (CaSO4
. 2H2O)

ïSylvite(KCl)



Oceans: Surface salinity



Thermohaline circulation

ÅCurrents ceaselessly move ocean water 

ïDeep ocean moves due to density differences forming a 
Ǝƭƻōŀƭ άŎƻƴǾŜȅƻǊ ōŜƭǘέ



Photosynthesis:

CO2 +  H2O  +  nutrients                   Organic Matter  +  shells  +  O2

light

CO2 +  H2O  +  nutrients                   Organic Matter  +  shells  +  O2

Respiration:

CO2 and nutrients are consumed in the surface layer

CO2 and nutrients are regenerated in the deep ocean

~0.1 % of material is buried as sediment on the ocean floor

Oceans: Life

Upwelling brings 

those nutrients 

back to surface



Vertical ocean currents

Å Interaction of surface currents and continents:

ïUpwelling / downwelling(small scale)

What would be happening along the coast here?

a) Upwelling

b) Downwelling



Oceans: Life



What affects what sediment we see? 
How might this change in the next few thousand years? 

Diatoms
Foraminifera

Washed from land, 
not much life above 

Gyres-

Lifeless - clays

Upwelling regions

More life

Upwelling regions

More life

Oceans: Sediments



ÅWhy are we interested in ocean sediments?

Oceans: Sediments



ωTypes of sediment, plankton, shells of foraminifera and diatoms 
can be used to reconstruct aspects of the climate system

ωFor example, Mg/Caand oxygen isotopes of foraminifera allow 
us to reconstruct ocean temperature and salinity

Oceans: Sediments



Where would be the best place to take an ocean core? 

A

D

C

B

E



Coastlines



Coastlines




