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and iner s

Plastic does not dograde quickly. It resks
apart o tverand tnler ploce,ust the
ight iz for e animals t e, Fsh mistake
the tny plastc partices or food. Toxic
chemicals from the plastic ach o fh
s, Birds such as albatrons forage n the
North Pcifc and ea lage amountsof p
s, Including flhing lin, lght sicks, and
botte caps. Some birdscan thiow p the
plstic but thousands diecach year from
eating plasic gubage. Sea turtes, Inchuding
Tatespecis at ik ofbecoming extint, may
Ehink loating plastic bag are flytsh, Bting
Ehe bags can kil the tures,

1 What are three forces that drive
ocean curents?

2 What e the two main factors that
affot doap ocean currents?

3 Look at the map of Eart's boundary
curranta. What wouid be the best
doction t0start ot or sallors
making these rpe?

pain to Florida

~Ghina o Calforia

« Austral 0 Afrcs

4 Hove you over ssen somecne
tossing plasti on theground? What
1.8 possible soution to prevent
pocpla from litering?.

decompose, large smounts of
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(Ocean Currents and Gyres

The ocean covers a whopping 70 percent of Earth’s
surface. As the ocean heats or cools, how does all that
water move? And how do those movements affect
weather and climate?

The Driving Forces of Ocean | Differences in water density. Doep
Currents Curtentsflow i the ower 80 percen ofthe

ocean Difference i densky o water are the
Diggest force behind docp ocesn currents. You
Jearmed ealer that comvoction curtents form
hen fuds have difere densies,Similar
factoe e ocean water t have ffrent
denstes.

Just as therear global wind pattrns,
there ae glabal water patterns,calld ocen
currents. Three main force ffoct ocean

curtent: winds, diferences n ate densty,

and tdes.

Winds, Winds drve curtents i the upper
20 percent of the ocean. In constal ares, local
winds can drive curtents, I the open ocean,
Flobal winds drve curents.
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A you earned carter, wate heats and
coolssowy. Bt even these o changes el
Case termperature diferences rom one srea
of the ocsan to snother, As the Sun's radant
‘energy warms theocean, diferencs in
temperature wilcuse ifferences i densly.
“This causes convection current.

Which s more dense,  souton with
ks of st o ke sat? Soutions with
mare alt are more dense, Varatons n the
‘concentrtion of salt, called sallmity, case
diferences i densiy o ocean vater, This
a0 cases cunents.

“The densiy lfferencesdus o tempersture
and sttty el i an upward and
donemear flow of water masss, These
curtentsoccur at both doep and shallow.
ocean levls and are much slower than
surtace curtents,

“The ffect of tempersture and densty on
Curtents s grestest in Ert's pola egtons. As
polarse e forms,thesurrounding sa water
et ater, Pure wate reezs and separates
from the sl leaving al that disslved sat

i the ocean. Water ear the polarregons
‘mre dense not oy because 1 1 i, but
ecaus t s ater. A thiscol, sy weaer
sinks, thesurundin surfce water moves (n
0 replace . Oncethe wate inks i tavels
through the ocean basins. It eventuatly comes
back tothe surface, about 1,500 years lte!
“This motion dives the docp-ocean currents
arcund the planet i 3 huge convecton.
cutent We al this system the Grest Ocean
‘Conveyer el
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Tides, The third main force that afcts
ocean cument s tdes. The gravtational
force of the Moon and Sun produce the ides
on Farth. The rseand ul of water Ineracs
it the shore tocreatesu
i currentsfollons egular pattens,
fooding when the tde moves toward the
Tand and ehbing wehen it movesback out

“The shapeof the shoreline strongl afects
i currens, The Bay of Fundy, between
N Scota s New Brunswick,has the
ight hape to produc tdesof about

e il curtents

15 metes (m), the largest n the workd. Asyou
can tmagine, organisms that v i coasal
area are grealy afectd by tids curents.

“The movement of ocean wate s
compicted. The tide, density changes,
winds, and the Corllsefect caused y the
otaton of Earth) explain most of the ocea's
curtents. What s the il plece? The ocesn
15 broken up by gant landmasse. Justas
water I stesm il o differenty I you
drop inalasgerock, the movement of ocean
water I affected by the continents and
Idands of Earth
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Local Currents

“The paternsof ocean currents ffect how
i anc other e lfe move around the
ocean and control how shipstavel, Currents
sometimes cary swtmmersfa from the
beach, When surfce curents run close o
Shore, a visor 1o the beach coukdexperience
4 rip current. These local curtents form
arond ow spots, breaks i sancbar,or
structures such a1 plers. Rip currents can
‘move aser than even an Olymple swimmer.
16y ae caught i ane, do ok ight . Rip
cutentsare usually not more than 25 m wide
and bresk up not e from shore, s 1t s bes:

0 swim around them.

Global Current Patterns
Ocean currents can form swiing areas
caled gyres. A e (thymes with tre) b3
arge system of rotating ocean curents. s
artven agely by winds Therear ive main
gyes n arth's ocean.
“What causes these ggantic whidpools
i the ocean? Do you notce sny patterns
i the map of gyreson the next page? All
the major gyres occur i the midie of
the spaces between continents As ccsn,
cutents hit shallower areas o coast, they
urn i a different direcion. Think o water
voeping along the coastine in a arge scale
curens, caled a boundary current. As the
wate approaches a continent and changes
irection you get the irst part of & swiel that
el tmately form s gyre.
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A boundary curent of the South Pacifc
Ocean s the Humbldt Current (o Peru
Curtent. e flows orchward alon; he coast:
o ChileAs it turms away from Per, deaper
water upwels 0 replac the westward-maring
water. This b upweling sysem brings up
cold, nutrentich deep ocean wate. It eeds
an abundance of sea e and the lagest
fishery on Earth. About 20 ercent of arts
i caeh i made possbe by the Hurmbdt
Curtent Because thecurtent s cold, t cools-
the weather and climate of Chile and e,

A el known boundary current s the
Gl Stream in the North Alantic, T flows
northard along theeat oas f the Unlted
States and then scros the North Antic
Ocean toward Burope. The warm vter of the
Gl Stream affcts th climat ofthecoust
rom Floid to Newioundland and the west
coast of Purope. It makes the climate much
mikder than & would otherwise be.

| o Note §

How do you think ocesn cunents affect
‘yourocal lmate? Record your answers
In your notebook.
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Great Pacific Garbage Patches.

Wese it evry day. Someone carelssly
dropsa plastic cup o the ground as they
alk, o tosses  wrapper ot ther car
window. Whete ar those plste bjects naw?
Plastic does not lodegrade (break down in
ature) quicly: Trash on the ground can et
washed by ratnate ito storm drains that
eventuallylead o the ocean.

Imagine al that plstic wash loating nto

Within the North Pacifc Ocean Gyre
hereare severalareasof debrts known a5
arbage paiches. These hug swidling carrents
o garbage, mosly plastic. The pleces can
be asarge 4 huge fhing nets. The vast
‘malority are the sze of corn fakes o ice
rains, broken from larger plstic bjecs. The
plasic leces loat In the 10 lyer of ocean.
ater and ae o iny that they ae nealy
imposiletocalect.





