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C an you nam e Earth’s most important
rivers? Would you guess the Mile, the
A azon, the Missisdppi, or maybe the
Tangtze? Did pou know there are rivers
that flow through the world®s oceans?
Atw] that they are more important in
shaping our environment than the
major rivers on land? These mighty
bodizz of moving water are call2d cuor-
rents.

Ocean currents move water continn-
ongdy along specific pathways, often
ower vary great distances. This happens
both on the sorface and in the deep
OCEan.

Currents driven by the wind travel
thonsands of miles across the ocean's

surface. In the process, they move heat
from warmer to cooler arsas. Ocean

waters also mowe vertically, mixing
waters of different temperatures and
: - salinities (amounts of salt).

Currents influence tamperabur e, dimate, plants, and anim alz in the ocean and on land. They carry
organizm &, nutrients, and polhitants across long distances and up and dowmn through the ocean’s
depths. Both short-term weather pattzrns and long-term changes in climate, snch as global warming,
are affected by corrents.




Ocean in Motion

blost of the currents in the upper half-mile of the ocean are canszed by winds that blow year-mund in one direc -
tion aaoss Earth. Wind pushes directly on the ocean sarface, muang the ooears top layer to mowe. Surface wand s
alzo et in motion other carrents that estend to the ocean bottorn, far below the direct influence of the wind

Howeewer, most ocean currents do not occur at the suface and are not directly caused by wand. Deep ocean oar-
Temts IEy owe acToss great honzontal distanoes in the samne wey as sarface curpents. They also may min through
the ocean vertically, althoagh wertical eurrents are weak, and a body of water moay take centunies to go from the
surface to the bottom. Generally, the deeper a current, the more slowly 1t Toowes.,

Scientists Studying Currents

surface cureents hasse heen sudied by silors for handreds of wears. Early ships depended on wand: and oar-
rents. Lnderstanding currents was irmportant 1o people who used the ocean for fishing, trade, and travel.

srennfic sdies of currents date back more than 100 pears. In eady studies, reseanchers set afloat dnft bot-
tles and ather types of foating markers from shaps or into offshore currents. Ther movernent was then charted
wath the help of other seientists, satlors, or even beachoombers who would report Anding thern.

For the past 30 years scientists at Smpps and around the world. have been irwvolved i intensme etfortz o
understand currents in relation to world omean ciroilation patterne. Mlost recently the relationship between the
ocean and the atrnosphere and s effect on cimate has becomne a major environmental 1sae.

The developrnent of a worldwade networks of cormmmunication satellites, and the invention of computers able
to process huge amnounts of information, set the stage for the carrent generation of instmirments.

Dinifters were invented that recorded the speed and direction of marrents frormn the motion of the dofter wath -
in the murrent. Drifters able to take marg diffsrent direct measurements sirnultaneozly were also developed.
They could record ocean ternperatire, salinity, presmre and other vanables in addition to arment speed and
direction.

satellite transrnizsion devices fitted to drifters "talked™ directly to owverhead zatellites, which instantly relaped
data to lab: on land. The wealth of newe data was used to make comples models of water Aarculation and dena-
ty patterns and the movernent of heat in the ocean. These models were uged to study posable cimnate change.




irfiters: are opetine

i o £ ore crp o The New Generation
SrTipps sclentists, along with colleagnes in the Toted States
and mne other rountnes, ame currently involved ina major pm-

_ ararn called Argo that will deplao 0 drifters L2 floats)
. @0LD Float - ; ;

into the world ocean by 2005, These instmarnents can mllect and

EIII. Ilil e store many lard s of data, and then franstot therm to satellites on

a reglar schedule. They also are capable of automatieally
descending to a depth of 6,560 feet (2,000 o). drifting for ten
days, and then retuming to the surface while recording tern per-
ature, salitaty, and other data aboat weater conditions on the wey

entists hope that this fleet of dnfters wall be able to pro-
duee a news, real-tirme preture of the world ooean everty ten days.

([T roaloe wour cown drifter, check out the expenrent on p. 35.)
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Properties of Water

In gemetal, oarrents in the desper ocean are caused by the oonng of bodies of water at different temnperatures,
salinity levels, pressures:. and denaties, althongh this may not be the direct mnze

Salmity

Salinity is the seientific term for the amount of
zaltiness in water, All water has somne dizzalved zalts in
it, tnat the ooean has moach roore salt than fresh water

Cipzan wateT iz always evaporating into the atmnoz -
phere, bt the zalt remains in the omean Thus, the
opean Termains salty even thowgh fresh water iz con-
firmally being added by rainfall and by bwers and
mnoff from land.

Density is the sdentific terrn for the weight of
water, Salt water weighs roore than fresh water, o it iz

heavier. The roore =lt the water contains the dﬂ_‘.{si
K a
it iz. Beranse it weighs more, mlter water dnles, o5+

&

Presoare

Fressure is a measure of the weight of the water
and atnosphers pushing dowammrd at any given
point. There iz 15 pounds per squark inch of pressuns
at sea level. Inthe deepest parts of the ocean, pressure
iz around 15,000 pounds per square ich, an incease
of one thonsand tirnes.

Of Toys and Tennis Shoes

Tempaatare
Ternperature can vary a lot in the ocean. Shallow,
tropical waters man reach close to 30°F (31° ), while
water at the poles will b= close to freezing (284 H
27 1Z). Geammter freeTes at a lomwer ternperature than
frech weater (227 B, 0F C) becanze of itz =l content.
The warTnest water in argy ares iz st the sarface, and
the coldest water is at the bottorn., This is partly
becanze the min warms murface water, However, oold
water iz hemvrier (denser) than warmo water, =0 caold
water naturally moves towmrd the bothomn and wearmn
tonward the top.

Density

Densty iz a measure of weight, technimly the
wedght of a liquid divided ber howe oach space it takes
up. Salinity teraperatare, and pressire work together 1o
cIeate density.

Moernent happens when two opposing forces are
not in balance. When one part of the ocean is demser
than the surrounding area, water roovernent will take
plare. This creates currents. Becanse of the roan factors
irneobed, the flow of @urments is very comnples.

Wionld vou Believe that tenzas shoes, mabber duclaes, anddolls” heads bave all helped in the trackmg of ocean
currents? All of these things hawe fallen into the orean as the remlt of spils from cargo ships dunng stormms st sea.
Eightythonsand tennis shoes were washed overbioard near the Alaskan Peransulain 1920, Bearheornbers from
Alaska to northemn Cahformia collected hundreds of thern, Crer the nesst few years shoes washed 1p i Hawean,

the Plalippines. and Japan.

Tellow duckaes and green frogs ended up on beaches fromn Alasda to Oregon frorm a spill of thousands of plas-
tic bathtub toys in the Horth Paafic Oesan in 1952, Last year tens of thouszands of Eugrmts™ dolls” heads went
overhoard inthe mrme ares and are currently washing ashore.

What does this have 1o do wath saence! Some oceanographers have nsed the floatng toys 1o plot ocean sur-
face murrents. Smdies have showm that about 1 percent of a spilled cargo eventually washes ashore. The oreanog-
raphers have kept records of where the toys ended up owver titne to revord the paths of cuments.

The toys aleo provide information about whers floating debris will go after spills. Thus, they may help scen-

t1stz contain other—possbly dangerons—spilk in the future.




