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Ocean Circulation

Key points:

1. Surface water circulations are mainly driven by surface wind 
patterns plus Coriolis effect

2. Deep ocean circulation is main driven by gradients of 
temperature and salinity.













Lower delta14C indicates 
lower relative rate of mixing
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The Composition of Seawater

Key points:
1. The bulk of the ions in the oceans is from a few major kinds, but virtually 

all naturally existing elements are found in the oceans.

2. Although the salinity (total salt content) of ocean waters does vary 
because of differential heating, evaporation, and sources of input, the 
relative proportion of ion species tends to remain relatively constant.

3. The mean residence time of each ion tends to negatively correlated to its 
concentration in river water inputs, and positively correlated to its pool 
size in the oceans.
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Net Primary Production

Key Points:

1. All open oceans are oligotrophic, and production is limited by the supply 
of nutrients either from atmospheric deposition or from deep water.

2. Coastal zone and upwelling areas are more productive because of higher 
nutrient availability in those areas.

3. Primary production mainly occurs in the surface fixed layer.

4. The primary producers in oceans are consumed by secondary producers 
and decomposers in a much faster pace than on land, resulting in higher 
efficiency of nutrient utilization.
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Biogenic Carbonates

Key Points:

1. Marine organisms play a major role in the formation and de-formation of 
carbonate precipitation.

2. Besides biological activities, bicarbonate concentration and supply of base 
cations are the two important controlling factors in carbonate 
precipitation.

3. Marine carbonate dynamics provide the most important control on 
atmospheric CO2 concentration.
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Nutrient Cycling in the Ocean

Some Key Points:

1. Although majority of the nutrients for primary production is supplied by 
internal cycling, outside nutrient inputs may alter marine biogeochemistry.

2. Oceans exert crucial controls on the global climate by, for example, El 
Nino, DMS, etc.

3. A question: shall we fertilize the oceans more?
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