OCEANS AND
OCEAN FLOORS

For descriptions and background
information, see sections 1 & 2.
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EARTH'S WATER MAKE-UP OF SEA SALTS

R R %o
E/VIE\/V)lde 55% magnesium 4%

ice cap, glacier, snow 1.74%
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sulfate 8% potassium 1%

lakes, rivers, etc. 0.06%

Earth distribution of water =~ composition of sea salts

Credits: Naval Meteorology and Oceanography Command, U.S. Navy (2); NASA, GSFC, NOAA, USGS Source (data) P. H. Glerick, Earth Observatory, NASA; C. Holmden, Univ. of Saskatchewan
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life zones: Most plants and animals feeding off the plants are in the neritic zone.
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euphotic (sunlight for photosynthesis)
dysphotic (enough light for vision)
aphotic (no sunlight)
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Credits: Office of Naval Research, U. S. Navy; (2); Ocean Explorer, NOAA; E. Widder, HOBI, ONR, U.S. Navy




FEATURES OF OCEAN FLOOR

CONTINENTAL |extension at shoreline with rich

drop-off with some canyons

MID-OCEAN
RIDGE

TRENCH

(5
SEAMOUNT

mountain range formed by magma
ISHAER D arating plates

(where plates collide)

underwater volcano

SMOKER

water, entering small openings,
dissolves minerals, and escapes
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1. THE OCEANS

The world’s water: 75% of the Earth’s surface is covered by watéfohy oceans.The Pacific Ocea
covering one third of the globe, is 11,000 milesoas and averages 13,000 feet in depth. The At
covers one fifth; the Indian Ocean reaches AntzactiOf all the water, 96.5% of it is in the oceans.sd
than 2 % of it is in solid for—ice caps, glaciers, and permanent snéiove 75 degrees North latitu
the Arctic Ocean is capped by y-round ice. (During the height of an Ice Age, omiedt of the Earth’danc

was covered. 7. ccumu!ion of [ ater in i onfa T iCC Cnusel T the ocel o2 400 feet lowensng
now-submerg 'd land. Nat” e \meri e s prc ) bly ¥ds th »rk ' land br ge at the Bering Strait into
Americas. Corive 2y, if ylobd ! wa mi g con na ~oic_ted coastal  .g.c..c will be submergedl)...

the rivers and.lakes ¢ th' wounu mal 2u, !:ss & ixteenth o one perc :nt of Earth’s water.

The water cycle: H,O can exist as a gas (water vapor), liquid (watarjolid (ice or snow)Water entet
the ocean via precipitation or runoff from the larWater primarilyleaves the ocean by evaporation a
surface; some may leave in spray; a small amouetsracks in the ocean floor (and may returnugjro
hydrothermal vents). (In the air the cycle inclsd®ndensation and precipitatio®n land, the comple
cycle also includes storage in liquid or solidesakevaporation, sublimation (the change from dolid gas
infiltration into the ground, groundwater discharged transpiration (water released by plants).

“eaw .ci. . the ean’s vat r, 35 pa s per! ousandsaies oSuuwum < aunu(tab : saiy 3 the n
>om’ ion, follc rec b sulj hat 5, magne. ur, calciang pote sium. T ere also sor e trace elements
man anese, It ad, Jolt .irc 1, ¢ 1d iodine. N Jshefdalts come .C...w.2a ering ar | e oo un lsmiale
antel ‘rom b’ drot erme. . ent (openings 1 the nciaor); s me come in prer pita on (ir. ludinige
lissolveu and suspendeu emissiunis from volcano8s)inity, e concentrauun of sais, is hiyiagrthe
s.rface because of evaporation thehe the northern Pacific the water is less salyprecipitation excee
evaporation, leaving the sea relatively dilute@ases are also dissolved in the ocegrirarily nitrogen
oxygen, carbon dioxide, and hydrogen, along witlnesdrace gasesNear the surface, there is less ca
dioxide as photosynthesis is performed by phytdgamand some more complex plant lif€he plant lifi
is more concentrated in shallow waters near thetcbecause of the nutnies there, and satellite imay
show higher levels of chlorophyll there.

Condi ons: ‘he 2mper. ‘ure >t the oce nrang sf )m ead@&ftee ins' . llow op. eegions to jus
above the fre zir point’ fs¢ ~water (28 ' des aep lar reas_The ‘em e atur dep nds ugodath
solar awauon, s asor Al var tions, and e/ jixdat ed )y currents ar | tic 23 1e Su 's warming
strong st near th  Edoa and  /eakest at hig ¥ or latit des  The surfac v st di ¢ ;tly he ted; the mid
thermocline’s temperature decreases with depth;p deater temperatures are stesle at aroun
degrees...Pressure increases by the force of onespha@ every 33 feet do...Water is'a good conduc
of sound, and at a mid-level depth a “channel”texisat carries low frequency waves hundreds oésnil

Zones: The neritic zone contains much of the plant lifthus the animals that feed off those producer
generally there, as are the predatcrs thacizethoffe smaller marine animaldhe amount of light vari
with depti:  Tha first HC niote (she cupbsiic fon)racrives endtgh sunlifjht fodme yi thesis 13 oc/
from'50 to 'L,(H0 Tiecrs ez ie erongaligh fuiw!s ta cec: barrain tha (2phatis) the edsiich,

Many animals there create their own light, bioluesicence, with the Anglerfish having a glowing “lute
attract prey. To achieve camouflage, fish in deépeels may be transparent or dark; thosar the surfau
blue; those near shallow bottoms cream-coloredterOtheir bellies are lighteas predators looking frc
below will be looking into the light. (The colorf ¢he ocean is blue, a$ scatters the sky's shor
wavelengths (blues) and absorbs the longer wavtkier{geds). Near the coast, small organisms, entsj
and sediments create a green tinge.)



2. THE OCEAN FLOOR

The Ocean Floor: The floor of the oceans is hardly a flat, smasgh of sand. Like the continentise
ocean floor has diverse and changing features.

Continental Shelf: Extending out from the shoreline is a shelf wftey the inland features. The United
States’ Atlantic.~=~tinental.~helf is-hroad ar;ft>~ P~<ific, marrow a=~.~~untainous. Near aor
river, the she © containa fe 1 f dep «'ted s .« me its (as at 1e Missi Rpger delta). The sedimel
there, and aloi, ">~ coas sin yene ai sur p¢ dlén iful ' nt i 1d anim: 2 “2und there.

Continental S..2o+ A/uick dripe © at' ae ¢ dge of the col “===tal - =" 2orks likginning of th
continental slope. This is the steep edge of t#imental margin Turbidity currents carry sedime
down the Vshaped canyons carved into the slope. As the sedénmear the true floor of the ocean,
accumulate at the continental rise, a taperinfp@fsteep slope.

Abyssal Plain: Abyssal plains are wide, flat areas of the oc@or. The sediments from cldike
particles and the remains of plants and animalercand smooth over the slight features of the p|
(The layer of sediment has been found to be thintlidedaheories of more ancient oceans lpaedicte:
“iicke” sean. entl . ers))

Mid- cean Ric 3¢ Th .n tur of midceal ridges is the se unu vod of evide ice nas 3upport 1
‘he p.te theury ( ector. < 5).  This 30,00C mileglarhain of 1ountains *hows .nat e tec 2nic p
labs of the Earth’s crust, are shitting. In thiga#ic, the plates are spreading amare inch per yee
and this has allowed magma to rise to the surfadee two lines of mountains being formed along
side of the rift are of rock much younger than &ho$ the continents. The ridge rivals the Roclded
reaches the surface in Iceland ahd Azores. The alternating striping of the magneck support tr
theory of seafloor spreading, as over the eong#nth’'s magnetic field has changed its polarity.

Trenches: As the Atlantic seafloor expands, there must berapression elsewhere. The converg

of plar-=inthe Tolilnforce oo 0" the crb e Jov. ~[_.uition).  This ¢ :c 'rs alohg teef
steep rench: s v iich dv arf e contine tal ve @yd an ons. Of i e 27 ( enc' den fied, 18 are i
the P ~¥iadinclt "o e Mi v vrenc , W'ichde wpe el 03,00 ) fe et ovy 1 six iles). Thiwis

deepe than Mou 1t Eve esti tall.

Seamounts: Underwater volcanoes can grow over hotspatseas where hot, molter magma penet
the ocean floor. If they persist, islands are fedm Whentectonic plates move along over the hots
chains, such as the Hawaiian Islands, are fornt&ace the volcano ceases to erupt, erosion canavear
island away or can transform a submarine volcatmarflat-topped guyot.

Snocers. SHSmider dp2airgs in thecrist ciin Lreat hyd ok ser ts - Mear foce d80r sprizauir ¢
secav ater 52ers v et openrgs i reetec by namdais e beck in 0 he oczoMinerals which-ha
dissolved in the superheated water then precipitatén the much colder water, formiegimneys. Th
hotter black smokers get their color from iron sldf thewhite smokers get theirs from barium, calci
and silicon. The heat at these vents enables enitarine communities to thrive—deep downcaold.
dark environs. In the Pacific, tubeworms and giatns thrive; in the Atlantic, eyeless shrimp. o
deep for the Sun’s powering of photosynthesis, adsmthesis occurs whdvacteria convert sulfide
(providing “food” for the organisms there).



