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Winds, Upwelling, and the Food Web
To understand how E! Niao affects the ocean, we
first need o learn about Row surface winds move
the water dunng normal years, and how the
resulting maonons affect water temperatures and
amounts of chemica] ruinents available to the
food web We will consider two separate regions:
the equatorial Pacihc extending westward from
the Galapagos [siands to bevond the dateline, and
the coastal waters off Peru and southern Ecuador.
The easterly winds that blow along the equator
and the scutheasterly winds that biow along the Peru
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and Ecuador coasts both tend 10 drag the surface
water along with them. The Eath's rotarion then
deflects the resulung surface currents toward the
right { northward) in the Northern Hemisphere and o
the feft wouthwardy in the Southern Hemisphere
The surface waters are thercfore deflected asvay
from the equator in hoth directions and away from
the coustline. Where the surface water moves away.
colder, nument-rich water comes up from below 1o

replace (. 1 phenomenon

known as upuelling Both
the eguatonal upwelling
and the coastal upwelling
are concentrated 1n nar-

row regions less thun
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of ehigropnyil i e apger tsyer of the ubeat, wh Righer amounls
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100 miles wide whieh show up cearly in the
satellite prerure to the right

The winds that blow along the equator also
affect the properties of upwelled water  In the
absence of the wind, the dividing laver hetween
the warm surface water and the deep cobd water,
knowi as the thermoctine. would be nealy flan
But the winds drag the swface water westward,
raising the thermocling neardy allthe way up o the
surface in the east and depressing it in the west,
as indicated in the figure below,

The cold water helow the thermodline is

rich in chemical nutrients,
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Coastal Upwelling (anposite pags}
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