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Equatorial Upwelling

Surface currents are deflected
to the right by the coriclis effect \
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Figure 1.10
Global surface wind patterns and the associated tangport of water
in the wind driven Ekman layer
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Rdyr 50 Variation in concentration of solutes in the oceans II: Dissolved oxygen (O,)
0 Concentration—>» 8 ml O, per liter Concentrations of O, in near-surface water are large because of exchange
|

«—— withthe O4-rich atmosphere at the sea surface, and because of downward

0 4_-/ . . .
mixing by waves and eddies.
Concentrations of O, just below the thermocline are low because oxidation of
1 sinking organic particles consumes O,. This causes the oxygen-minimum
zone, in which O, concentrations may reach zero. The oxygen-minimum
Skt zone typically reaches its least O, concentrations at depths of 300 to 800
> meters (Stramma et al., 2008, Science 320; 655-658).
North = 3
Depth Atigontic C106H2120106N16P + 127.250, + 9.5H,0 --> 106H,0 + 19H* + 106 CO, + 16 NO3 + PO,
(km) ) Planktic organic matter  Dissolved oxygen Oxidized species
eastern
3 | Fadie Concentrations of O, in abyssal waters are less than those in surface
— waters because oxidation of sinking organic particles consumes O,.
North Atlantic,
off Greenland
4 Concentrations of O, in deep
waters of the Pacific are N
typicallly less than in Atlantic y \‘“k*b-
5 _ Atlantic because Pacific deep water has | ¥ - /
In:!aan] |/ ’ had more time to lose O, to NS ) 4
oxidation of organic matter. B i

Concentrations of O, in deep waters of the Atlantic are
typically greater than in the Pacific because Atlantic
deep waters have more recently left the surface and so
had less time to lose O, to oxidation of organic matter.

\ Atlantic

Northern & eastern

Pacific Pacific

Greenland Mid-Atlantic Ridge Antarctica East Pacific Rise Americas
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Map of surface ocean dissolved oxygen levels
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