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 INTRODUCTION  

           Oceanography, scientific discipline concerned with all aspects of the world’s oceans 

and seas, including their physical and chemical properties, their origin and geologic 

framework, and the life forms that inhabit the marine environment. 

          Traditionally, oceanography has been divided into four separate but related 

branches: physical oceanography, chemical oceanography, marine geology, and 

marine ecology. Physical oceanography deals with the properties of seawater (temperature, 

density, pressure, and so on), its movement (waves, currents, and tides), and the interactions 

between the ocean waters and the atmosphere. Chemical oceanography has to do with 

the composition of seawater and the biogeochemical cycles that affect it. 

Marine geology focuses on the structure, features, and evolution of the ocean basins. Marine 

ecology, also called biological oceanography, involves the study of the plants and animals of 

the sea, including life cycles and food production. 

       Oceanography is the sum of these several branches. Oceanographic research entails the 

sampling of seawater and marine life for close study, the remote sensing of oceanic processes 

with aircraft and Earth-orbiting satellites, and the exploration of the seafloor by means of 

deep-sea drilling and seismic profiling of the terrestrial crust below the ocean bottom. Greater 

knowledge of the world’s oceans enables scientists to more accurately predict, for example, 

long-term weather and climatic changes and also leads to more efficient exploitation of 

the Earth’s resources. Oceanography also is vital to understanding the effect of pollutants on 

ocean waters and to the preservation of the quality of the oceans’ waters in the face of 

increasing human demands made on them. 

DEFINITIONS OF OCEANOGRAPHY  

• According to H.A.Marmer : “Oceanography the science of the sea includes 

primarily the study of the  form and nature of the oceans basins,the 



characteristics of the water in these basins and the movement to which these 

water are subject to” 

• According to J.proudman: “Oceanography studies the fundamental 

principles of dynamics and thermodynamics in relation to the physical and 

biological properties of the sea water” 

      Oceanography is a science that deals with the oceans and includes the             

delimitation of their extent and depth, the physics and chemistry of their waters, 

marine biology, and the exploitation of their resources 

Nature of oceanography 

� Oceanography or marine science, is the branch of Earth science that studies the ocean. 

Oceanography is an interdisciplinary science that involves the study of the entire 

ocean.It covers a wide range of topics including. 

� Marine organisms 

� Ecosystem dynamics 

� Ocean currents,waves and tides 

� Geographical fluid dynamics 

� Plate tectonics 

� The geology of the sea floor 

� Fluxes of various chemical substances 

� Physical properties(like temperature,pressure,salinity,density of ocean water) 

� These diverse topics reflect multiple disciplines that oceanographers blend to further 

knowledge of the world ocean and understanding of processes within it 

� Biology,chemistry,geology,meterology,and physics as well as geography 

                                                    Scope of oceanography!!!!

� This branch of climatology is concerned with the scope of the oceanographical 

knowledge to practical problems of the oceans. 

� It analyses the relationship of oceanography to other sciences. 

� Applied oceanography can be of great help for many problems related to coastal 

industries, shore communities, military and naval establishments, ports and harbours, 

and other ocean problems. 

� The main puroose is to find out the ways and means to make use of our knowledge for 

the betterment of human life and the life in the oceans of oceans 



� Data derived from the work of Oceanography is used in marine engineering .in the 

design and building of oil platforms, shifs, harbors and other structures that allow us 

to use the Ocean safely. 

� Oceanograophic data management is the discipline ensuring that Oceanographic data 

both past present are available to researchers.!!!!

Significance of Oceanography 
 

Mangrove, Salt Marshes, Sea grass, Beds and Coral Reefs or just a few of the ocean 

environment support a large number of different species of organism have a high 

biodiversity. Estuaries are brackish water system that empty there water into the world 

oceans, and support many, many fishes and many other living organisms. Along with the 

coral reefs, estuaries sustain 75% of all commercial fishes and shellfish during some point of 

their life cycles. Mangroves not only act as nurseries for commercially important marine 

species, they also act as a filtration system for coastal water 

Natural Resources  

The continental shells and ocean floor is store house of many important minerals including 

natural gas oil.  

Transportation  

The oceans are not only important to sustain life, but also help in the moving of materials that 

we use more than 95% of U.S. foreign trade passes through U.S ports and Harbours. Without 

barges, commercial ships transportation of goods from place to place would be much more 

difficult and expensive.  

Climate and Weather  

Warm ocean water provides the energy to fuel storm system that provides fresh water which 

is necessary to land dwelling organisms. The oceans effect climate and global weather as the 

air passes over the warm water, rises due to warming. When it is cold condensation of water 

take place and create rainfall. If the air passes or a   cooler water, it becomes cools and sinks. 

Air removes from high to low pressure areas. Warm air moves with the Gulf Stream toward 

the northern Europe. Thus, the winters and northern Europe are not intolerable.  

Economy  

The ocean is also important to our economy. One of every six U.S. jobs is marine-related, and 

more than 66% of the world populations lives within 100 km of the coastline. Real state, 

occupation, recreation and many other services associated with the ocean generate 54 billion 



dollars in goods and services per year. Revenue related to the ocean is produced throw, kelp, 

food, recreation, and moaning, shipping and biomedical products.  

Source of trade Routes  

The trade between different countries confined to the oceans and it determined different 

routes which joining different countries  

Source of food Supply  
Oceans are most important source of food supply including red algae, sponges, fish’s etc. 
sponges and cartilage from the sharks or being used in medicine to help fight the battle 
against cancer.  
Source of Salt  
Oceans are major source of salt which is use for different purposes. And which is necessary 
to many marine organisms.  
Source of Water vapour  
Another most important function of oceans is the formation of water vapours.  
Political importance of oceans, Source of ecosystem and Strategic importance  Source of 
atmospheric circulation.etc. 

                                     Distrobution of land and sea  

 

 

 
 
 
 
 



              
• Ocean, continuous   body of  salt water that is contained in enormous basins 
on Earth’s surface. 

• About three – fourth of the earth is covered by Hydrosphere. The hydrosphere covers 

nearly 71% of the total surface area of the earth.When viewed from space, the 

predominance of Earth’s oceans is readily apparent.  

• The oceans and their marginal seas cover nearly 71 percent of Earth’s surface, with an average 
depth of 3,688 metres (12,100 feet). The exposed land occupies the remaining 29 percent of 

the planetary surface and has a mean elevation of about 840 metres (approximately 2,755 

feet). Actually, all the elevated land could be hidden under the oceans and Earth reduced to a 

smooth sphere that would be completely covered by a continuous layer of seawater more than 

2,600 metres (8,530 feet) deep. This is known as the sphere depth of the oceans and serves to 

underscore the abundance of water on Earth’s surface. a northern and a southern group by 

mediterranean seas ; and the southern group is offset to- wards The earth can be 

divided into two hemispheres in such a way that nearly all the land is concentrated in 

one hemisphere, and the other is nearly all covered with water. . The land is 

everywhere opposite the water.   

• The land is concentrated around the arctic regions, and the water around the antarctic 

regions. The land sends three projec- tions towards the south, and the oceans three 

projections towards the north.  The continents are roughly triangular in shape, 

pointing southward. The oceans are roughly triangular in shape, pointing northwards.  

The continents are divided into the east. The distribution of oceanic surface area with 

5° increments of latitude shows that the distribution of land and 

water on Earth's surface is markedly different in the Northern and 

Southern hemispheres. The Southern Hemisphere may be called the water 

hemisphere, while the Northern Hemisphere is the land hemisphere  



                                   

Land and water are unevenly distributed on the earth  

• Continents cover 29.2% of earth surface 

• The ocean is divided in to three basins called Atlantic, Pacific and Indian. 

• Ocean basin covers 70.8% of earth surface 

• The southern hemisphere is dominated by oceans (80.4%) 

• Northern hemisphere contains most of the land and is still dominated by ocean 

(60.7%)(Map) Northern and southern hemisphere 

                The water hemisphere has only one-eighth of the world's land, Australia, New Zealand, 

Antarctica, a small part of Southeast Asia and the southern part of South America are in the water 

hemisphere. Most of the Pacific Ocean and the Indian Ocean is on the water hemisphere.Southern 

Hemisphere climates tend to be slightly milder than those at similar latitudes in the Northern 

Hemisphere, except in the Antarctic which is colder than the Arctic.This is because the Southern 

Hemisphere has significantly more ocean and much less land. water heats up and cools down 

more slowly than land.because the most part of the northern hemisphere is coverd with 

landmass so we called land hemisphere and we called southern hemisphere as water 

hemisphere because the most part of southern hemisphere is coverd with water. 

                    One determination places the centre of the land hemisphere at 47°13′N 1°32′W 

(in the city of Nantes, France). The centre of the water hemisphere is the antipode of the 

centre of the land hemisphere, and is therefore located at 47°13′S 178°28′E (near New 

Zealand's Bounty Islands in the Pacific Ocean).The land hemisphere and water 

hemisphere are the hemispheres of Earth containing the largest possible total areas 



of land and ocean, respectively. By definition (assuming that the entire surface can be classed 

as either "land" or "ocean"), the two hemispheres do not overlap.Determinations of the 

hemispheres vary slightly. One determination places the centre of the land hemisphere 

at 47°13′N 1°32′W  the The centre of the water hemisphere is the antipode of the centre of 

the land hemisphere, and is therefore located at 47°13′S 178°28′E (near New 

Zealand's Bounty Islands in the Pacific Ocean).An alternative assignment determines the 

centre of the land hemisphere to be at 47°24′42″N 2°37′15″W .                                                                           

  

                                                   

 

                                                 HYPSOMETRIC CURVE  
 

• Hypsographic curve showing how the surface area of Earth is distributed with 

elevation and depth.Hypsometric curve also called Hypsographic Curve, cumulative 

height frequency curve for the Earth's surface or some part thereof. A hypsometric 

curve is essentially a graph that shows the proportion of land area that exists at 

various elevations by plotting relative area against relative height. A hypsometric 

Continent 
Land hemisphere 

km2 (sq mi) 
Water hemisphere 

km2 (sq mi) 

Africa 
29,818,400 

(11,512,949) 
0 (0) 

Americas 
34,955,670 

(13,496,460) 
3,391,010 (1,309,276) 

Antarctica 0 (0) 
13,120,000 
(5,065,660) 

Asia 
40,897,241 

(15,790,513) 
3,245,649 (1,253,152) 

Europe 9,732,250 (3,757,643) 0 (0) 

Oceania 0 (0) 8,958,630 (3,458,946) 

Total land 
area 

115,403,561 
(44,557,564) 

28,715,289 
(11,087,035) 



curve is a graphical representation showing on the abscissa the basin areas situated 

above various altitudes. If necessary, the basin areas can be given as percentages of 

the total. The hypsometric curve has also been termed the drainage basin relief 

graph.  

 

• This refers to a graphical representation used to show the share of the earth’s land area 

that is at various heights above or below sea level. The curve suggests that most of the 

earth’s land area is located at predominantly two levels. In contrast to the normal 

distribution curve, the vast majority of the earth’s land area is a little over sea level, while 

a little less, but still considerable, proportion of the remaining land is located at about 

5,000 m below sea level.The hypsometric curve is the graph given here. This curve is 

typically used to demonstrate that the Earth has two types of crust, continental and 

oceanic.  

• The curve shows the percentage of the Earth's surface above any elevation. The horizontal 

axis, labeled "% of Earth's surface," gives the percentage while the vertical axis shows 

elevation above or below sea level. The hypsometric curve has been attributed to the 

significant difference in the densities of the materials that make up the continents and the 

sea bed.one hemisphere, whose pole lies about half zvay between the equator and the 

north geographic pole. And the position of this land area on the earth has no relation 

whatever to the earth's equator and axis of rotation. 



                                  

 
 

RELIEF OF OCEAN FLOOR  

      The relief features of the oceans are quite different from the continental features because 

the Oceanic crust is less than 60-70- million years old whereas continental features are of 

Proterozoic age (Over 1 Billion years old). The Oceanic relief features are in the form of 

mountains, basins, plateaus, ridges, canyons and trenches beneath the ocean water. These 

forms are called Submarine Relief. A sequence of major bathymetric (seafloor) regions can 

be identified in the and it extends seaward from the coast. These include the continental 

shelf, continental slope, continental rise, abyssal plains, abyssal hills, ocean ridges and ocean 

trenches. Additionally, numerous minor features are recognized within these regions such as 

submarine canyons, submarine fans, knolls and seamounts.                                                          



 

 

                                                       I   .CONTINENTAL SHELF :  

•  Continental Shelf is the gently sloping seaward extension of continental plate. 
• These extended margins of each continent are occupied by relatively shallow seas and 

gulfs. 
• Continental Shelf of all oceans together covers 7.5% of the total area of the oceans. 
• Gradient of continental is of 1° or even less. 
• The shelf typically ends at a very steep slope, called the shelf break. 
• The continental shelves are covered with variable thicknesses of sediments brought down 

by rivers, glaciers etc. 
• Massive sedimentary deposits received over a long time by the continental shelves, 

become the source of fossil fuels [Petroleum]. 
• Examples: Continental Shelf of South-East Asia, Great Banks around Newfoundland, 

Submerged region between Australia and New Guinea. 
• The shelf is formed mainly due to 

1. submergence of a part of a continent 
2. relative rise in sea level 
3. Sedimentary deposits brought down by rivers 

• There are various types of shelves based on different sediments of terrestrial origin — 

1. glaciated shelf (Surrounding Greenland), 
2. coral reef shelf (Queensland, Australia), 
3. shelf of a large river (Around Nile Delta), 
4. shelf with dendritic valleys (At the Mouth of Hudson River) 
5. shelf along young mountain ranges (Shelves between Hawaiian Islands). 



 

• The average width of continental shelves is between 70 – 80 km. 

• The shelves are almost absent or very narrow along some of the margins like the coasts of 
Chile, the west coast of Sumatra, etc. [Ocean – Continent Convergence and Ocean – 
Ocean Convergence].It is up to 120 km wide along the eastern coast of USA. On the 
contrary, the Siberian shelf in the Arctic Ocean, the largest in the world, stretches to 
1,500 km in width. The depth of the shelves also varies. It may be as shallow as 30 m in 
some areas while in some areas it is as deep as 600 m. 

• Importance of continentalshelf 
• Marine food comes almost entirely from continental shelves; 
• They provide the richest fishing grounds; 

 

 

                                       CONTINENTAL SLOPE . 

• They are potential sites for economic minerals [20% of the world production 

of petroleum and gas comes from shelves. Polymetallic nodules (manganese nodules; 

concentric layers of iron and manganese hydroxides) etc. are good sources of various the 

continental slope connects the continental shelf and the ocean basins. 

• It begins where the bottom of the continental shelf sharply drops off into a steep slope. 

• The gradient of the slope region varies between 2-5°. 

• The depth of the slope region varies between 200 and 3,000 m. 



• The seaward edge of the continental slope loses gradient at this depth and gives rise 

to continental rise. 

• The continental slope boundary indicates the end of the continents. 

 

                                                DEEP SEA PLAIN 
 

� Deep Sea Plain is the flat and rolling submarine plain lying two or three miles below 

sea level, and covering two-thirds of the ocean floor, generally termed as Abyssal 

Plains.  

� These are gently sloping areas of the ocean basins cover 75% of the total area of the 

ocean to the other. These are the flattest and smoothest regions of the world. (Modern 

sounding services reveal that abyssal plain is not being level and it has extensive 

submarine plateaux ridges, trenches, guyots basins and oceanic islands)  

� The depths vary between 3,000 and 6,000 m. These plains are covered with fine-

grained sediments like clay and silt .The submarine ridges with steep side-slopes 

reach the sea level and even project above the water surface and appear as islands. 

E.g. Mid Atlantic ridge  

                                CONTINENTAL RISE       

The continental slope gradually loses its steepness with depth.When the slope reaches a level 

of between 0.5° and 1°, it is referred to as the continental rise.With increasing depth the rise 

becomes virtually flat and merges with the abyssal plain. 



                               OCEANIC DEEPS OR TRENCHES  
 

� Ocean deeps represent depressions and trenches (reaches depth of 5,000 fathoms) on 

the ocean floors, are the deepest parts of the ocean basins.  

� Ocean deeps are grouped into Deeps: very deep but less extensive depressions.  

� Trenches: long and narrow linear depressions. (E.g. Mariana Trench located to the 

west of Philippines in the North Pacific Ocean is the deepest trench (11,000 metres)).  

� These are generally located parallel to the coasts facing mountains and along the 

islands. They are more often found close to the continents, particularly in the Pacific 

Ocean.  

� The trenches are relatively steep sided, narrow basins. They are some 3-5 km deeper 

than the surrounding ocean floor.  

� They occur at the bases of continental slopes and along island arcs and are associated 

with active volcanoes and strong earthquakes. That is why they are very significant in 

the study of plate movements.  

� As many as 57 deeps have been explored so far; of which 32 are in the Pacific 

Ocean; 19 in the Atlantic Ocean and 6 in the Indian Ocean. 

  

MINOR RELIEF FEATURES  

Apart from the above mentioned major relief features of the ocean floor, some minor but 

significant features predominate in different parts of the oceans.  

I. MID-OCEANIC RIDGES  
 

 A mid oceanic ridge is composed of two chains of mountains separated by a large depression.  

The mountain ranges can have peaks as high as 2,500 m and some even reach above the ocean’s 

surface. Iceland, a part of the mid- Atlantic Ridge, is an example.              

                                            II. SEAMOUNT  

      It is a mountain with pointed summits, rising from the seafloor that does not reach the  

surface of the ocean.  Seamounts are volcanic in origin. These can be 3,000-4,500 m tall. The 



mperor seamount, an extension of the Hawaiian Islands in the Pacific Ocean, is a good 

example.  

                                              III. SUBMARINE CANYONS  

These are long, narrow and very deep valleys located on the continental shelves and slopes 

with vertical walls resembling the continental canyons are called submarine canyons. They 

are sometimes found cutting across the continental shelves and slopes, often extending from 

the mouths of large rivers.  Submarine canyons are classified on the morphogenesis as  

� Glacially eroded canyons  

�  Non-glacial canyons     

� The Hudson Canyon is the best known canyon in the world. 
   

IV.GUYOTS 
 
 It is a flat topped seamount. They show evidences of gradual subsidence through stages to 

become flat topped submerged mountains. It is estimated that more than 10,000 seamounts 

and guyots exist in the Pacific Ocean alone  
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Ohvipqbqbz<!Ofig<gl<!;Ohvipqbqbz<!Ofig<gl<!;Ohvipqbqbz<!Ofig<gl<!;Ohvipqbqbz<!Ofig<gl<!;!!!!

! Ohvipqbqbz<!hz!!nxquqbz<gtqe<!Kj{ObiM!uti<f<KuVl<!Yi<!nxquqbziGl</!

! Ohvipqgt<! hz<OuXhm<m! -bz<HgTme<! uqtr<Gukiz<! Ohvipqbqbjz! hz!

hqiqUgtighqiqg<gzil</!

2/ ohtkqgOhvipqbqbz<! !ohtkqgOhvipqbqbz<! !ohtkqgOhvipqbqbz<! !ohtkqgOhvipqbqbz<! ! gmz<njzgt<?fQOvim<mr<gt<?Ykr<gt<!

Lkzqbehx<xququiqg<gqxK/!

3/ -visbeh<!Ohvipqbqbz<!-visbeh<!Ohvipqbqbz<!-visbeh<!Ohvipqbqbz<!-visbeh<!Ohvipqbqbz<!....Ohvipqbqe<!-vsibeg<!%Xgjtuquiqg<gqxK/!

4/ dbqiqbx<! Ohvipqbqbz<!dbqiqbx<! Ohvipqbqbz<!dbqiqbx<! Ohvipqbqbz<!dbqiqbx<! Ohvipqbqbz<! ....ohtkq?! -visbeOhvipqbqbz<! Kj{ObiM! dbqiqgt<!

hx<xqBl<!nke<!hvuz<!hx<xqBl<!uqtg<GgqxK/!

kx<OhiKOlZl<!sqzhqiqUgTme<!Ohvipqbqbz<!osbz<hMgqxK/!

� gmzcfqznjlh<hqbz<!

� LVjgh<hii<gt<!

� geqll<!ohiVt<gt<?kiKh<!ohiVt<gt<!

� Ykr<gt<!&zl<lqe<sg<kq!

� gmzqzqVf<Kfe<eQi<!

� fqznjlh<hqbz<!

� -k<okipqz<gt<! ohVl<hiZl<! ui{qhOfig<Gme<!

osbz<hMukiz<?“ohiVtikivOhvipqbqbz<” we<Xl!<uti<f<KuVgqxK/!

� Ohvipqgtqe<! %Xgjt! Nvib<ukx<G! hzgVuqgTl<! ?gze<gTl<?! fQi<! &p<gqg<!

gzr<gTl<!Okju/nju“gmz<ohixqbqbz<”!)Marine Engineering) NGl</!

� “utqbqbZl<”yV!%xigOu!w{<{h<hMgqxK/!

Ohvipqbqbzqe<!Lg<gqbk<Kul<Ohvipqbqbzqe<!Lg<gqbk<Kul<Ohvipqbqbzqe<!Lg<gqbk<Kul<Ohvipqbqbzqe<!Lg<gqbk<Kul<!!!!



! Ohvipqbqbz<! Huqbqbz<! l{<{qz<! uti<f<k! yVosc! ! weg<! %xzil</! Ohvipqbqbz<!

hznxquqbz<gtqe<!Kj{ObiMuti<<f<KuVl<!Yi<!nxquqbziGl</!

� gmz<!fQiqe<!dh<Hk<ke<jl–Oukqbqbz<okimi<HjmbK/!

� njzgtqe<!njuU–ohtkqgokimi<HdjmbK/!

� lQe<gt<?hisqgt<?dbqiqgt<!.!dbqiqbz<!okimi<HjmbK/!

� gmzcfqzl<!.!fqzujlh<hqbz<!okimi<HjmbK/!

� Hbz<?!$xiutqOkix<xl<!.!utqbqbz<!okimi<HjmbK/!

hznxquqbzqe<!Kj{ObiMkie<!Ohvipqbqbjznxqf<Kogit<tzil</!

2:68.g<Gh<!hqe<!hzfiMgtqz<!Ohvipqbqbz<!Nb<Ug<!gpgr<gt<!Okie<xqe/!dzgqe<!

gmz<gtqz<! PPuKl<! Nb<Ugt<! fmk<k?njkh<hx<xqb! uqtg<gr<gjt! outqbqmyV!

fim<ceiz! <lm<Ml<! -bziK/! hzfiMgTl<! Osi<f<K! Lbe<xiz<kie<! Nb<Ugjt!

Ljxh<hcosb<K! lg<gTg<GOhvipqbqbjzh<! hbe<ohxs<! osb<b! -bZl</2:71.z<!

Boe^<Ogi! njek<K! fim<MOhvipqbqbz<! GP! )Inter Governmental Oceanographic 

Commission - IOC)ye<jx! njlk<kK/! -ke<! &zl<hzOhvipqgtqz<! Sx<xib<U! osb<K!

nm<z^! <kbiiqg<gh<hm<mK/Ljxbig! Ohvipqhx<xqbHt<tququvr<gt<! Osi<g<gUl<?! okiGk<K!

NvibUl<?! lg<gTg<G! hbe<hMk<kUl<! he<eim<M! %m<MxUohiqKl<! OkjubiGl</!

Ogiuiuqz<! njlf<Kt<t! Ohvipqbqbz<! gpgLl<?! l{<mhk<kqz<! dt<tlQe<! hqch<H!

Nb<Ug<gpgLl<?! Nf<kqvh<! hz<gjzg<gpgk<kqe<! Ohvipqbqbz<! KjxBl<?ogis<sqh<!

hz<<gjzg<gpgk<kqe<! gmz<! dbqiqbz<! KjxBl<?gmx<hjmbqe<! Ohvipqbqbz<! hqiqUl<! -e<X!

flKfim<cz<!Ohvipqbqbz<!Nb<Ugjt!fmk<kquVgqe<xe/!

! ! Ohvipqbqe<! Sx<Xs<$pjzg<! gx<xxqkOz! Ohvipqbqbzqe<! Lke<jl!

Ofig<giGl</! Ohvipqbqbzqe<! Sx<Xs<$pz<! wz<jzbqz<zi! sqg<gz<gjt! djmbK/!

-s<sqg<gz<gjt! uqiqk<Kjvk<Kl<?! uquiqk<Kjvk<Kl<! nke<! ohtkQgk<ke<jlgjtBl<?!

dbqiqbx<! h{<HgjtBl<?! hqe<Hzh<hMk<kq! -h<Ohvipqbqbz<! gx<X{Vl<! n[GLjxbqz<!

hGk<kxqBl<! LjxBl<! )Deductive Method) okiGk<kxqBl<! LjxBl<! )Inductive Method)!

hbe<hMk<kh<hMgqxK/!

!

! Ohvipqbqbz<! -V! ohVl<! hqiqUgjtg<! ogi{<mK/! 2/! ohtkQgh<! Ohvipqbqbz<!

)Qiztjdbm!Pdfbophsbqiz*!3/gmz<!sii<!dbqiqbz<!)Nbsjof!Cjpmphz*/!

! ohtkQgh<! Ohvipqbqbzqz<! gmzck<! ktl<! Okie<xqbuqkl<?! ntU! lx<Xl<! nke<!

ke<jl! hx<xqBl<?! gmz<! fQiqe<! ohtkQgh<! h{<Hgt<! )dh<htU?! ouh<hfqjz?! nmi<k<kq*!

Ohvipq! fQiqe<! ouh<h! -bg<gl<! )Uifsnpezobnjdt*! Ngqbux<jxh<! hx<xqBl<! Ohvipq!

njzgt<?! fQOvim<mr<gt<! lx<Xl<! Ykr<gt<! Ngqbux<jxh<! hx<xqBl<! ye<X! Osvk<!

oktqf<kxqgqOxil</! n{<jlg<! gizk<kqz<! ohtkQgh<! OhvipqbqbzqVf<K! hqxf<k! Ohvipq!



utqbqbz<! we<x! nxquqbz<?! Ohvipqg<G! OlZt<t! utql{<mz! fqgp<Ugjth<! hx<xq!

uqiquig!uqtg<Gl<!nxquqbzigk<!kqgp<gqxK/!

! gmjz!Yi<!dbqiqs<!Sx<Xh<Hxh<!$pzigg<!gVkq?!gmz<fQiqe<!%m<mjlU?!gmz<uip<!

dbqiqer<gtqe<!okiGkq?!gmzqz<!lqkg<Gl<!dbqiqer<gtqe<!hvuz<!Ngqux<jxg<!gmz<sii<!

dbqiqbZme<okimi<HhMk<kqh<!Ohvipqbqbzqz<!uqtg<gh<hMgqxK/!

! Ohvipqgt<! hz<<zix<xiEl<! Lg<gqbk<Kul<! uib<f<kju/! Ohvipqgt<! nke<!

gjvObivr<gtqz<! njzgtqe<! osbzig<gk<kiz<! hz! uqjtUgm<Gm<! hMk<kh<hMgqe<xe/!

niqh<H! lx<Xl<! hckz<! uqjtUgt<! uibqzig! Wx<hMk<kh<hMl<! fqzk<Okix<xr<gt<?!

hQs<Sgt<?ohir<G&gl<?! YkLgl<?! gibz<gt<?! kQUgt<! Ngqbe! nu<uqjtUgm<Gs<!

sie<Xgtie!njlgqe<xe/!Ohvipqgt<!utr<gtqe<!juh<hqmr<gtiGl</!Ohvipqgt<!dzgg<!

gizfqjzgjth<! ohiqKl<! hikqg<gqe<xe/! sie<Xgtig! wz<fqOei! lx<Xl<! zifqei!

fqgp<Ugt<! Ngqbux<jxg<! Gxqh<hqmzil</! Ohvipqgt<! Yksg<kq?! fQOvim<m! sg<kq! lx<Xl<!

njzgt<!sg<kq!Ohie<xux<xqzqVf<K!ohVltuqz<!lqe<!sg<kqbqjeh<!ohxLcBl</!dzgqz<!

ohVgquVl<! fQi<! hx<xig<Gjxjbh<! Ohvipq! fQiqzqVf<K! dh<H! fQg<gl<)Eftbmjobujpo*!

osb<K! hbe<hMk<kzil</! oszU! Gjxuie! Ohig<G! uvk<kqx<Gh<! Ohvipqgt<!

hbe<hMgqe<xe/! kuxie! n[GLjxjbg<! jgbiTukiz<! Ohvipqgt<! ohVl<! Gh<jhk<!

okim<cbigg<?!gpqU!fQi<g<!ogit<tqmlig!uqtr<Ggqe<xe/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!fqzl<!gmz<!hvuz<fqzl<!gmz<!hvuz<fqzl<!gmz<!hvuz<fqzl<!gmz<!hvuz<!!!!

! Huqbqe<! hvh<hqz<! 82%! fQi<! hvuqBt<tK/! -h<hvh<jh! “fQi<! dVtl<”! we<X!

njpg<gqOxil</! lQkl<! 3:%! fqzl<! hvuqBt<tK/! Huqbqe<! hvh<hqz<! hvuqBt<t! gmzqz<!

nr<gr<G! g{<mr<gTl<?! kQUgTl<! fQi<h<hvh<hqx<G! Olz<! outqOb! okiqBl<hc!

njlf<Kt<te/! Huqbqe<! OlOzim<cz<! Wx<hm<m! ht<tr<gtqz<! fQi<! HGf<K! gmzig!

dVouMg<gOu?! fil<! Huqh<hvh<jh! fqzole<Xl<! gmoze<Xl<! hqiqg<gqOxil</! Ngg<!

gmjzBl<! fqzOl! kir<gq! fqx<gqxK! we<xiZl<! gmz<! lm<mk<kqx<G! OlOz! outqh<hm<M!

njlf<Kt<t! hGkqjb! lm<Ml<! fqzole<X?%xq?! gmjzBl<! fqzk<jkBl<! Huqbqe<!

keqk<keqbie!fqzk<Okix<xligOu!gVkq!uVgqe<xei</!

! fqzl<?! gmz<! Ngqbux<xqe<! G{fze<gjt! yh<hqm<M! Ofig<gq! gQp<g{<muiX!

hGk<kxqbzil</!

2/! fqzk<kqe<! hvh<H! 25?99?:3?111! s/gq/lQ! NGl</! gmzqe<! hvh<H! 47?21?6:?111! s/gq/lQ!

NGl</! Huqbqe<! Lg<giz<! hr<G! gmOz/! nkiuK! 82%! gmZl<?! 3:%! fqzLl<!

hvuqBt<te/!

3/! Huqbqe<! gmz<! fQiqz<! 54%! um! dVth<hikqbqZl<?! 68%! oke<! dVth<hikqbqZl<!

fqjxf<Kt<tK/! um! dVth<hikqbqe<! hvh<hqz<! 71/8%! fQVl<?! oke<! dVth<hikqbqe<!

hvh<hqz<! 91/:%! fQVl<! dt<te/! oke<! dVth<hikqbqz<! fQi<hvh<H! lqGkq! we<hkiz<!

oke<! hikqjb! fQi<! dVth<hikq! we<Xl<?! umhikqjb! fqz! dVth<hikq! we<Xl<!



%xzil</!um!dVtk<kqe<!fqzl<!fQi<!Ngqbux<xqe<!uqgqkl<!2;26?!oke<!dVtk<kqe<!

fqzl<!fQi<!Ngqbux<xqe<!uqgqkl<!2;5/!

4/! fqzlieK! gmz<?! ljz! we! -bx<jgh<! hqiqUgtig! hqiqg<gh<hMgqxK/! Neiz<!

gmz<gt<!wz<zil<!okimi<HjmbkigOu!dt<te/!yV!fQOvim<ml<!yV!gmzqzqVf<K!

lx<oxiV!gmZg<Gs<!osz<zzil</!Huqbqz<!olik<kl<!6!Ohvipqgt<!dt<te/!nju?!

� hsqhqg<!Ohvipq!–!lqgh<ohiq!OhvipqbiGl<!

� nm<zi{<cg<!

� -f<kqbh<!Ohvipq!

� Ni<g<cg<!

� n{<mii<g<cg<!

5/! gmzqe<! svisiq! Npl<! 4911lQ/! Huqbqe<! Npl<! lqg<g! hGkq! liqbie<! Ohvgpqbqe<!

‘sizR<si<’! Npqg<GpqOb’! -ke<! Npl<! 22?133lQ! fqzk<kqz<! dbvlie! wuov^<m<!

9959lQ!dvbl<!ogi{<mK/!-K!sizR<si<!Npqg<Gpqbqz<!&p<gquqMl</!

6/! fqzLl<! gmZl<! Lg<Ogi{! ucuqz<! njlf<Kt<te/! fqz! Lg<Ogi{k<kqe<!

nch<higl<!Ni<g<cg<!ym<cBl<!Lje!n{<mii<g<cgiju!ym<cBl<!dt<te/!gmzqe<!

Lg<Ogi{l<! nch<higl<! n{<mii<g<cgijuBl<! Lje! Ni<cg<jg! nMk<Kl<!

dt<te/!

7/! um! KVuk<jks<! Sx<xq! Ni<g<cg<! OhvipqBl<?! oke<! KVuk<jks<! Sx<xq! Ni<g<cg<!

g{<mLl<! dt<te/! Huq! LPukqZl<! fqzLl<?! fQVl<! wkqVl<! HkqVlig!

njlf<Kt<tK/!

8/! oke<! KVuk<kqzqVf<K! &e<X! OhvipqgTl<?! um! KVuk<kqzqVf<K! &e<X!

fqzh<hGkqgTl<!hqiqf<K!osz<gqxK/!

9/! GXr<OgiMgt<!uiiqbig!fqzl<!fQi<h<hvuz<!gQp<uVliX!njlf<Kt<tK/!

!!!!

um!dVth<hikq!;um!dVth<hikq!;um!dVth<hikq!;um!dVth<hikq!;!!!!

� 961–!:11!ujv!fqzh<hGkq!gi{h<hmuqz<jz!

� 561–!811!ujv!fqzh<hGkq!lqGkq!

� 511–!561!ujv!fqzLl<!fQVl<!sl!ntuqz<!gi{h<hMgqxK/!!!!

oke<!dVth<hikq!;oke<!dVth<hikq!;oke<!dVth<hikq!;oke<!dVth<hikq!;!!!!

� 911–!:11!ujv!gmz<hGkq!-z<jz!

� 811–!:11!ujv!fqzh<hGkq!lqGkq!

� 561–!761!ujv!fqzh<hGkq!lqgg<GjxU!

!

-u<uixig! fqzl<! .! gmz<! hvuz<! njlf<Kt<tK/! fqzk<OkiM! gmjz! Ofig<gqeiz<!

gmz<! hvf<K?! uqiqf<K! gq<mg<gqe<xK/! we<xiZl<! HuqObiM! Ofig<gqeiz<<! gim<sqg<G!



wtqjlbigk<! Okie<XgqxK/! SVg<gligg<! %xqeiz<! fqjef<k! giz<hf<kqe<! Olx<hvh<hqz<!

hm<Ml<!hmiK!ym<c!fqx<Gl<!fQi<k<Ktq!Ohie<Ox!gmz<!Huqbqe<!lQK!fqx<hkiGl</!

gmzc!fqzk<Okix<xr<gtgmzc!fqzk<Okix<xr<gtgmzc!fqzk<Okix<xr<gtgmzc!fqzk<Okix<xr<gt<<<<!!!!

gmzqe<! ncbqz<! g{<mk<kqe<! okimi<s<sq! dt<tki@! fQvc! fqzk<Okix<xr<gjt!

uqtg<g! kzh<hmr<gt<?! Hjgh<hmr<gt<! dt<tki@! we<x! Jbr<gt<! nkqgl<! Okie<xqe/!

ohiKuie! gmzc! fqzk<Okix<xr<gjtg<! gim<Ml<! ujvhmr<gt<! dt<te/! Neiz<! gmzc!

fqzk<Okix<xr<gjt! Ofiqz<<! gi{<hK! gcelibqx<X/! gmzc! fqzhmk<kqe<! uibqzig!

)Bathymetric chart) ohiKuie! fQvc! fqzk<Okix<xr<gjt! nxqb! -bZl</! gmz<!

lm<mk<kqzqVf<K! Npk<jkh<! hz! -mr<gtqz<! ntf<K! slgmzqgt<! )isobaths)! &zl<!

Huqbqe<!gmz<!hmk<kqz<!ujvf<kiz<!gmzc!fqzk<Okix<xr<gt<!gqjmg<Gl</!

gmzqe<! Npk<jk! ntuqm! Lbe<xOhiK! gmzc! fqzk<Okix<xr<gt<! okiqbzibqe/!

28!lx<Xl<!29Nl<!F~x<xi{<Mgtqz<!gmzqe<!Npk<jk!gbqX!ogi{<M!hzi<!ntf<kkigk<!

okiqb!uVgqxK/!2985.z<!ogz<uqe<!we<x!nxqRi<!gbqx<Xg<Gh<!hkqz<!hqbiOei!gl<hqjbh<!

hbe<hMk<kqeii</! -u<uiX! hch<hcbig! gmzqe<! Npl<! gi{z<! Le<OexqbK/! Lkz<!

dzgh<OhiVg<Gh<! hqe<! -K! uqjvf<K! uti<f<kK/! -e<X! yzqbqe<! Kj{g<ogi{<M!

Npk<jk!uqjvuigUl<?!wtqkigUl<!g{g<gqMgqe<xei</!

hzkvh<hm<m! Npr<gtqz<! hvuq! njlf<Kt<t! gmzc! hGkqjbg<! gmzc! fqzk<kqe<!

siqU?! nke<! njluqml<! Lkzqbux<jxg<! ogi{<M! hz! ujggtigh<! hqiqg<gzil</!

ohiKuig?!gmzcjbg<!gQp<gi[l<!&e<X!Lg<gqb!ujggtig!hqiqg<gzil</!

gmzc!fqzk<Okix<xr<gt<gmzc!fqzk<Okix<xr<gt<gmzc!fqzk<Okix<xr<gt<gmzc!fqzk<Okix<xr<gt<!!!!

g{<mk<kqm<M!

)Continental shelf) 

g{<msiqU!

)Continental Slop) 

Np<gmz<!kjv!

)Deep Sea floor) 

-h<ohVl<! hqiqUgtqz<! -v{<mil<! fqjz?! &e<xil<! fqjz! fqzk<Okix<xr<gt<!

gi{h<hMgqe<xe/!!!!

2/2/2/2/g{<mk<kqm<Mg{<mk<kqm<Mg{<mk<kqm<Mg{<mk<kqm<M!!!!

! g{<mk<kqm<jm! g{<mk<kqe<! LcU! weOu! w{<[gqe<xei</! fqzk<kqzqVf<K! lqgg<!

Gjxf<k! uim<mk<Kme<! gmz<! Ofig<gqg<! siqf<K! osz<Zl<! Gjxbiph<! hGkqOb! -K/! -K!

kqm<M!uqtql<hqz<!Lcgqe<xK/!gQp<!Ofi<g<Ogim<czqVf<K!gmzc!fqzs<siqU!liXl<!-ml<!ujv!

dt<t!g{<mk<jks<!Sx<xqb!ujzbOl!)zone)!g{<mk<kqm<M!we!2:64!njek<Kzg!<GP!

ye<X!ujvbjx!osb<kK/!

� g{<mk<kqm<M!w{<o{b<!utLl<?!lQe<!utLl<!fqjxf<k!hGkqbiGl</!

� Ohig<Guvk<kqx<Gl<?!fqzuqbz<!Nb<uqx<Gl<!-e<xqbjlbikkiGl</!

� g{<mk<kqm<M! sqXsqX! Ge<XgTl<?! Olm<M! fqzr<gTl<?! ht<tr<gTl<! fqjxf<k!

Olx<hvh<H!djmbkigg<!gi{h<hMgqxK/!



g{<mk<kqm<ce<g{<mk<kqm<ce<g{<mk<kqm<ce<g{<mk<kqm<ce<!!!!njlh<H!;njlh<H!;njlh<H!;njlh<H!;! g{<mk<kqm<Mgtqe<! svisiq! ngzl<! 84/6gq/lQ! NGl</!

g{<mk<kqm<ce<! uqtql<H! svisiqbig! 241lQ! Npk<kqz<! njlgqxK/! kqm<Mgtqe<! ngzLl<?!

NpLl<?!njlh<Hl<?!siqUl<!gmx<gjvbqe<!njlh<jh!yk<K!njlgqxK/!

2/ heqbix<X!niqh<Hg<G!dm<hm<m!gmx<gjvjb!ym<cb!g{<mk<kqm<M!ngzligUl<?!

NpligUl<?! gvMLvmiekigUl<! dt<tK/! w/gi/! fii<Ou?! fqB,0!

oht{<m<zi{<M/!

3/ ohVl<! NXgTg<G! Le<eiz<! -ju! ngzligUl<?! Gjxf<k! Npl<!

djmbkigUl<!dt<tK/!w/gi/!-f<kqbiuqe<!gqpg<G!gmx<gjv/!

4/ LVjgh<! hii<gt<! )Coral reef) njlf<Kt<t! hGkqgtqz<! -ju! Gjxbip<!

hGkqbig!dt<te/!

5/ -tl<! ljzgjt! ym<c! GXgzigUl<?! NpligUl<! dt<te/! w/gi!

-f<kqbiuqe<!Olx<G!gmx<gjv!oke<!noliqg<giuqe<!sqzq!fiM/!

6/ gmx<gjvjb! ym<c! fQOvim<mr<gt<! -Vg<Glibqe<! GXgzigOui! nz<zK!

-z<zilOzi!Ohib<uqMl</!

7/ g{<mk<kqm<cz<! l{z<?! l{<?! gz<! Ohie<xju! dt<te/! -ju! fqzk<kqzqVf<K!

=i<g<gh<hm<mju?! hqvi{qgtqe<%Mgtiz<! Neju/! wiqljz! uQiqbh<!

ohiVt<gTl<?!kiuvr<gTl<!dt<te/!

g{<mk<kqm<ce<!hvuz<!;g{<mk<kqm<ce<!hvuz<!;g{<mk<kqm<ce<!hvuz<!;g{<mk<kqm<ce<!hvuz<!;!!!!

! dzgqe<! wzz<i! gmx<gjvgjt! Sx<xqBl<! g{<mk<kqm<M! njlf<Kt<tK/! dzgqe<!

ohVl<hGkqbie! g{<mk<kqm<M! 611–! 961! umg<G! GXr<OgiMgTg<G! -jmOb!

njlf<Kt<tK/dzgqe<! gmz<! hvh<hqz<! kqm<ce<! hvh<H! 8/7%! NGl</! nm<zi{<cg<!

Ohvipqbqbz<! 24/4%,! hsqhqg<! Ohvipqbqbz<! 6/8%, -f<kqbh<! Ohvipqbqbz<! 5/3%.nm<zi{<cg<!

Ohvipqbqbz<! g{<mk<kqm<ce<! hvuz<! lqGkqbig! dt<tK/! dzgqe<! lqgh<ohiqb! kqm<M!

Ni<g<cg<! Ohvipqbqz<! dt<tK/! dzgqe<! Npl<! lqg<g! g{<mk<kqm<M! n{<mii<g<cg<giju!

ym<c!dt<tK/!

g{<mk<kqm<ce<g{<mk<kqm<ce<g{<mk<kqm<ce<g{<mk<kqm<ce<!!!!ujggt<;ujggt<;ujggt<;ujggt<;!!!!

! -ux<jxujgh<hMk<KuK! wtqke<X/! gmx<gjvbqe<! kip<kZl<?! dbi<kZl<?! heqBg!

fQi<lm<m!dbi<U?!kip<UgTl<!ujgh<him<cx<Gk<!Kj{HiqBl</!

2/!2/!2/!2/!lqkouh<hl{<mzk<!kqm<Mgt<lqkouh<hl{<mzk<!kqm<Mgt<lqkouh<hl{<mzk<!kqm<Mgt<lqkouh<hl{<mzk<!kqm<Mgt<!!!!;;;;! LVjgh<hijxgt<! njlf<Kt<t! hGkq! )w/gi*!

-viOl^<uvl<?!N^<kqOvzqbiuqe<!gqpg<Og!hiiqbi<!iQ‡h</!

3/3/3/3/!!!!dbi<g<GXr<OgiMgtqe<!kqm<Mgt<;dbi<g<GXr<OgiMgtqe<!kqm<Mgt<;dbi<g<GXr<OgiMgtqe<!kqm<Mgt<;dbi<g<GXr<OgiMgtqe<!kqm<Mgt<;sQvie!siqUme<!-Vg<Gl</!

4/!4/!4/!4/!gmx<gjvbqe<!ljzjb!ym<cb!kqm<Mgt<gmx<gjvbqe<!ljzjb!ym<cb!kqm<Mgt<gmx<gjvbqe<!ljzjb!ym<cb!kqm<Mgt<gmx<gjvbqe<!ljzjb!ym<cb!kqm<Mgt<!!!!;!;!;!;!! ohVl<hiZl<! omi<]qbiq! gizk<K!

hijxgt<!gi{h<hMgqe<xe/!

5/!5/!5/!5/!omz<miju!nMk<k!kqomz<miju!nMk<k!kqomz<miju!nMk<k!kqomz<miju!nMk<k!kqm<Mgt<!;m<Mgt<!;m<Mgt<!;m<Mgt<!;! -ju! ngzlieju?! w/gi/! sqf<K?! gr<jg?! jf\i<!

Ohie<x!NXgjt!nMk<k!kqm<Mgt</!



6/6/6/6/!!!!heqbiXgt<!hikqk<k!fqzl<!ym<cb!kqm<Mgt<!;heqbiXgt<!hikqk<k!fqzl<!ym<cb!kqm<Mgt<!;heqbiXgt<!hikqk<k!fqzl<!ym<cb!kqm<Mgt<!;heqbiXgt<!hikqk<k!fqzl<!ym<cb!kqm<Mgt<!;-ju!Np?!ngzl<!djmbju/!)w/gi*!

lQe<utl<!fqjxf<k!\ii<\<kqm<Mg<gjv?!gqvi{<m<!kqm<Mg<gjvgt</!

7/!7/!7/!7/!fQOvifQOvifQOvifQOvim<mr<gt<!okimi<Hjmb!kqm<Mgt<!;m<mr<gt<!okimi<Hjmb!kqm<Mgt<!;m<mr<gt<!okimi<Hjmb!kqm<Mgt<!;m<mr<gt<!okimi<Hjmb!kqm<Mgt<!;!!!!

! uzqjl! lqg<g! fQOvim<mr<gt<fqjxf<k! -mr<gtqz<! GXgqObi?! kqm<Mgt<! -e<xqObi!

gi{h<hMgqxK/!

8/!8/!8/!8/!Gjx!Nph<!ht<tk<kig<Ggt<!dt<tGjx!Nph<!ht<tk<kig<Ggt<!dt<tGjx!Nph<!ht<tk<kig<Ggt<!dt<tGjx!Nph<!ht<tk<kig<Ggt<!dt<t!!!!kqm<Mgt<!;kqm<Mgt<!;kqm<Mgt<!;kqm<Mgt<!;!!!!

! \iui?! Slk<vi?! lOzbi! hGkqgtqz<! -Vh<hju! Nx<Xh<ht<tk<kig<Ggt<! weUl<?!

fQi<lm<ml<!dbi<<f<kiz<!-ju!fQiqEt<!nlqp<f<ke!we<Xl<!fl<hh<hMgqxK/!

3/3/3/3/g{g{g{g{<ms<!siqU!)<ms<!siqU!)<ms<!siqU!)<ms<!siqU!)Continental Slope) 

gmz<! kjvg<Gl<?! g{<mk<kqm<cx<Gl<! -jmh<hm<m! siqUlqg<g! sib<U! fqzh<hGkqOb!

g{<ms<siqU! weh<hMgqxK/! g{<mk<kqm<M! wr<G! siqjuk<! okimr<GgqxOki! nf<k! -mk<kqz<!

g{<s<siqU! okimr<GgqxK/! Neiz<! nK! wr<G! LcujmgqxK! we! nxqf<K! ogit<t!

-bziK/!Woeeqz<!siquqz<!gi{h<hMl<!hQmH,lqgt<?!wPs<sqgt<?!ht<tr<gt<!-jmbQMgtig!

dt<te/!g{<mk<kqm<ce<!LcU!wz<jzbqzqVf<K!gmz<!Ofig<gq!41!Lkz<!71!ujvbqzie!

Ogi{k<kqz<! siqf<K! osz<Zl<! hGkqbig! ujvbjx! osb<bh<hMgqxK/g{<m! siqU!

ohiKuig! 211.311lQ! Npk<kqz<! Nvl<hqk<K! 2611.4111lQ! Npk<kqz<! LcgqxK/! siquqe<!

Lcuqe<! hGkqbqz<! Ohvgpqgt<! njlBlieiz<! siqU! LcBl<! Npl<! OlZl<! nkqgiqg<Gl</!

siquqe<! ngzl<! 26! gq/lQ! Lkz<! 46! gq/lQ! ujv! dt<tK/! g{<ms<! siquqz<! hijxgt<?!

GjmUh<!ht<tk<kig<Ggt<?!Ohie<x!fqzk<Okix<xr<gt<!gi{h<hMgqe<xe/!

g{<ms<g{<ms<g{<ms<g{<ms<!!!!siquqe<!njlh<Hsiquqe<!njlh<Hsiquqe<!njlh<Hsiquqe<!njlh<H!!!!

! hsqhqg<!Ohvipq–50 20′Ogi{l<!

! nm<zi{<cg<!Ohvipq!–!41/16′!Ogi{l<!

! -f<kqbh<!Ohvipq–!3′!66′!Ogi{l<!

! lk<kqbk<kjvg<gmz<.!41!45′!Ogi{l<!

siqUgtqz<! gi{h<hMl<! juh<hqz<! ohVl<hiZl<! l{<! juh<Oh!

gi{h<hMgqe<xK/siquqe<! juh<hqz<! l{<! 71% l<! l{z<! 36%l<! hvz<gx<gt<! 21%l<! OsXl<?!

%MgTl<! 6%l<! dt<te/g{<m! siquqz<! nkx<Gg<! GXg<gigg<! giz<uib<! Ohie<x!

njlh<Hgt<?! GjmUh<ht<tkig<Ggt<?! hQmH,lqgt<?! g{<m! wPs<sqgt<! gmx<Ge<Xgt<!

Lkzqb! fqzk<Okix<xr<gt<! njlf<Kt<te/! g{<ms<siqUgt<! ohiKuigh<! Ohvgpqgtqz<!

Lcgqe<xe/!

g{<ms<siquqe<!ujggt<!;g{<ms<siquqe<!ujggt<!;g{<ms<siquqe<!ujggt<!;g{<ms<siquqe<!ujggt<!;!!!!

! dzgqe<! hzujgbie! g{<ms<siqUgt<! gi{h<hMgqe<xe/! siquqz<! gi{h<hMl<!

fqzk<Okix<xr<gjtBl<?! njk! ym<c! dt<t! gmx<gjvjbBl<! Kj{bigg<! ogi{<M!

g{<ms<siqUgt<!hz!ujggtig!hqiqk<Kt<tei</!



2/! GjmU! ht<tk<kig<Ggt<! fqjxf<k! g{<msiqUGjmU! ht<tk<kig<Ggt<! fqjxf<k! g{<msiqUGjmU! ht<tk<kig<Ggt<! fqjxf<k! g{<msiqUGjmU! ht<tk<kig<Ggt<! fqjxf<k! g{<msiqU–! umgqpg<G! noliqg<g! Jg<gqb!

fiMgtqz<!dt<tK/!

3/! Olm<M!ktr<gt<!fqjxf<k!siqUOlm<M!ktr<gt<!fqjxf<k!siqUOlm<M!ktr<gt<!fqjxf<k!siqUOlm<M!ktr<gt<!fqjxf<k!siqU–!hQmH,lqgt<?!Olm<Mfqzr<gt<?!wPs<sqgt<!Lkzqbe/!

4/! ht<tr<gTl<ht<tr<gTl<ht<tr<gTl<ht<tr<gTl<?! Ge<XgTl<?! Ge<XgTl<?! Ge<XgTl<?! Ge<XgTl<!!!! fqjxf<k!siqUfqjxf<k!siqUfqjxf<k!siqUfqjxf<k!siqU–! omg<̂ i^<?! Z~sqbiei! gmx<gjvgjt!

nMk<k!siqU/!

5/! ue<ue<ue<ue<g{<m!siqUg{<m!siqUg{<m!siqUg{<m!siqU–sqzg{<msiqUgt<!ue<!siqU!ogi{<mju/!

gmx<gjvgjt!juk<K!g{<m!siqUgjt!gQp<g<g{<muiX!siqUgjt!hqiqg<gzil</gmx<gjvgjt!juk<K!g{<m!siqUgjt!gQp<g<g{<muiX!siqUgjt!hqiqg<gzil</gmx<gjvgjt!juk<K!g{<m!siqUgjt!gQp<g<g{<muiX!siqUgjt!hqiqg<gzil</gmx<gjvgjt!juk<K!g{<m!siqUgjt!gQp<g<g{<muiX!siqUgjt!hqiqg<gzil</!!!!

2/! ohVl<! omz<miohVl<! omz<miohVl<! omz<miohVl<! omz<mi!!!! njlf<Kt<t! gnjlf<Kt<t! gnjlf<Kt<t! gnjlf<Kt<t! g{<ms<siqU{<ms<siqU{<ms<siqU{<ms<siqU! jfz<?! gr<jg?lq^q^qhq?! lqostiq!

Ohie<x!omz<m<mig<gt</!Le<eiz<!-u<ujg!siqUgt<!sqxh<hig!gi{h<hMgqe<xe/!

3/! hqth<Hg<! gmx<gjvjb! nMk<khqth<Hg<! gmx<gjvjb! nMk<khqth<Hg<! gmx<gjvjb! nMk<khqth<Hg<! gmx<gjvjb! nMk<k!!!! g{<ms<! siqUgtg{<ms<! siqUgtg{<ms<! siqUgtg{<ms<! siqUgt<! fqB,sqzi{<m<! okx<G! kQuqe<!

oke<Olx<G! g{<m! siqU?! N{<c^<! ljzjb! ym<cb! g{<m! siqUgt<! -u<ujgjb!

sii<f<kK/!

4/! -tj-tj-tj-tjlbie!ljzgjt!nMk<klbie!ljzgjt!nMk<klbie!ljzgjt!nMk<klbie!ljzgjt!nMk<k!!!!gmx<gjvjbgmx<gjvjbgmx<gjvjbgmx<gjvjb!!!!ym<cb!g{<mi<ym<cb!g{<mi<ym<cb!g{<mi<ym<cb!g{<mi<!!!!siqUsiqUsiqUsiqU!;!!-u<ujgs<!

siqUgt<!hqth<hqe<!upq!siqUgtqe<!siqkjz!uqm!Gjxuie!siqkjz!djmbK/!

5/! ohVl<ohVl<ohVl<ohVl<!!!! NXgt<NXgt<NXgt<NXgt<!!!! -z<zik! fqjzbie! gmx<gjv-z<zik! fqjzbie! gmx<gjv-z<zik! fqjzbie! gmx<gjv-z<zik! fqjzbie! gmx<gjvgjt! nMk<k! g{<ms<siqUgt<! ;gjt! nMk<k! g{<ms<siqUgt<! ;gjt! nMk<k! g{<ms<siqUgt<! ;gjt! nMk<k! g{<ms<siqUgt<! ;!

hqOvsqz<! dbi<fqz! siqU?! Olx<G! HOtiiqmi! siqU?! oke<Olx<G! N^<kqOvzqb! gmx<gjv!

siqU/!-zr<jg!gqpg<G!g{<ms<siqU!-u<ujgjb!sii<f<kkiGl</!

4/4/4/4/gmz<!kjvgmz<!kjvgmz<!kjvgmz<!kjv!!!!

g{<m! siquqe<! LcuqzqVf<K! Np<gmz<! Ofig<gq! uqiqf<K! osz<Zl<! fqzh<hvh<H!

‘gmz<kjv’! weh<hMgqxK/! gmz<kjv! 4111.7111lQ! Npr<gtqz<! njlf<Kt<tK/-f<kqbiuqe<!

gqpg<Gg<! gmx<gjvjb! nMk<k! g{<ms<! siquqe<! LcuqzqVf<K! hi<li?! lOzbi!

Ngqbux<xqe<!Olx<Gg<!gmx<gjvjb!nMk<k!g{<msiquqe<!LcUjv!ur<git!uqiqGmiuqe<!

gmz<kjv!njlf<Kt<tK/!

gmz<kjv! slktl<! ne<X?! nkqz<gi{h<hMhjugi{h<hMhjugi{h<hMhjugi{h<hMhju! ;! ohVl<! ht<tr<gt<?! Ohvgpqgt<!

gmx<Ge<X?! wPs<sqgt<?! ljzk<okimi<gt</! gmz<kjv! Okie<xqb! uqkl<! Huq! Okie<xqb!

uqkk<OkiM! okimi<H! djmbK/olik<k! gmx<hvh<hqz<! gmz<kjv! 87%! hvuqBt<tK/!

nm<zi{<cg<gqe<! hvh<hqz<! 66%! hsqhqg<! hvh<hqz<! 92%! -f<kqb! Ohvipqbqz<! 91! hvuqBt<tK/!

ohVl<hiZl<!311!umg<G!-!711!okx<GNgqb!GXr<OgiMgTg<G!-jmOb!gi{h<hMgqxK/!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!gmz<!kjvgmz<!kjvgmz<!kjvgmz<!kjv!!!!fqzk<Okix<xr<gt<fqzk<Okix<xr<gt<fqzk<Okix<xr<gt<fqzk<Okix<xr<gt<!!!!;;;;!

OhvOhvOhvOhvgpqgt<!)gpqgt<!)gpqgt<!)gpqgt<!)Trenches) : ue<! siqU! lq<g<g! hg<gr<gjtg<! ogi{<m! fQtlie?! GXgqb!

ht<tr<gOt! Ohvgpqgt<! ! NGl</! -ju! V! njlh<H! Ohiz<! dt<tK/! -ke<! nch<hGkq!

sqz! F~X! lQm<mi<! Lkz<! hz! gqOzi! lQm<mi<! ujv! osz<gqxK/! Ohvgpqgtqe<! fQtLl<?!

ngzLl<?! NpLl<! ouu<Ouxigg<! gi{h<hMgqe<xK/! dzgqOzOb! Npl<! nkqglie!



Ohvgpq! liqbiei! Ohvgpq! )22133! lQ! Npl<*! NGl</! dzgqOzOb! fQtlie! Ohvgpq! sqzq!

Ohvgpq/!dzgqOzOb!ngzlieK!h<B,i<Omi!iqOgi!Ohvgpq!NGl</!

Ohvgpqbqe<! hvuz<! ;Ohvgpqbqe<! hvuz<! ;Ohvgpqbqe<! hvuz<! ;Ohvgpqbqe<! hvuz<! ;gmzc! fqzh<hvh<hqz<! 2%! kie<! Ohvgpqgt<! hvuqBt<te/!

w{<{qg<jgbqz<! nkqgLl<?! Npl<! fqjxf<kKl<! hsqhqg<! OhvipqbqOzOb! nkqgl<!

gi{h<hMgqxK/!

dzgqe<!Lg<gqb!Ohvgpqgt<!dzgqe<!Lg<gqb!Ohvgpqgt<!dzgqe<!Lg<gqb!Ohvgpqgt<!dzgqe<!Lg<gqb!Ohvgpqgt<!!!!!

! Ohvgpqgt<Ohvgpqgt<Ohvgpqgt<Ohvgpqgt<!!!! Npl<lQm<miqz<Npl<lQm<miqz<Npl<lQm<miqz<Npl<lQm<miqz<!!!!

! hsqhqg<!Ohvipq! !

2/! liqbiei!Ohvgpq! 22?133!

3/! Omir<gi!Ohvgpq! 22?911!

4/! hqzqh<jhe<̂ <!Ohvgpq! 21?141!

5/! Giqz<!.!gl<sm<gi!Ohvgpq! 21?653!

6/! ohV!–!sqzq!Ohvgpq! 9166!

7/! nZ~]qbe<!Ohvgpq! 878:!

! -f<kqbh<!Ohvgpq! !

2/! \iui!Ohvgpq! 8561!

3/! oliiQ]qbe<̂ <!Ohvgpq! 6675!

! nm<zi{<cg<!Ohvipq! !

2/! h<B,i<Omi!iQOgi! 9496!

3/! ovilie<sq! 8967!

Huqbqe<! Npl<! lqg<g! liqbiei! Ohvgpqbqe<! “gizR<si<! Npqg<! GpqOb”nke<!

Nplie! 22133! lQm<mi<! fqzk<kqe<! dbvlie! ljzbie! wuov^<m<! sqgvl<! 9959lQ! dbvl<!

ogi{<mK!&p<gquqMl</!

ljzk<okimi<gt<!)ljzk<okimi<gt<!)ljzk<okimi<gt<!)ljzk<okimi<gt<!)Ridges) 

 fQiqe<! ncbqZl<! gmz<! kjvsqbz<! fQ{<M?! dbi<f<K! njlf<k! okimi<gt<! dt<te/!

-f<k! ljzk<! okimi<gtqe<! ds<sqh<hGkq! fQVg<G! outqOb! wr<OgEl<! fQm<cg<!

ogi{<cVg<glibqe<! nK! kQUgtie! njlBl</! Huqbqe<! fQtlie! ngzlie! ljzk<!

okimi<gt<! fQvcbqz<! kie<! dt<te/! )w/gi*! nm<zi{<cg<gqz<! njlf<Kt<t! fM!

nm<zi{<cg<!ljzk<!okimi</!

!

ljzk<!okimi<!hvuz<ljzk<!okimi<!hvuz<ljzk<!okimi<!hvuz<ljzk<!okimi<!hvuz<!!!!;;;;!!!!

! -f<kqbh<! Ohvipqbqe<! fMuqz<! umg<gqzqVf<K! okx<gig! yV! ljzk<okimi<!

njlf<Kt<tK/! -K! -f<kqbh<Ohvipqjb! -V! hqiqUgtie! hqiqg<gqxK/! ljzk<okimiqe<!

ds<sqh<!hGkqgt<!outqh<hm<M!kQUgtig!dt<tK/!hsqhqg<! Ohvipqbqz<! ljzk<okimi<!

sqxh<hig!-z<jz/!nz<him<vi^<!hQmH,lq!gqpg<Gh<!hGkqbqz<!njlf<Kt<t!okimviGl</!



! nm<zi{<cg<! Ohvipqbqe<! lk<kqbqz<! oke<! umg<gig! Hgp<ohx<x! fM! nm<zi{<cg<!

ljzk<okimi<! njlf<Kt<tK/! nm<zi{<cg<! Ohvipqbqe<! gmx<gjvg<G! -j{big! ‘S’ 

ucuk<kqz<! -l<ljzk<! okimi<! njlf<Kt<tK/! -ke<! fQtl<! 31?411gQ/lQ! gmz<!

lm<mk<kqzqVf<K! 5111lQ! Npk<kqz<! gi{h<hMgqxK/! -ke<! ngzl<! -mk<kqx<G! -ml<!

liXhMgqxK/! -k<okimi<! Huqbqjmg<! Ogim<cx<G! -jmbqz<! GXgqBt<tK/! -ke<!

-VHxLl<! Nplie! ht<tr<gt<! dt<te/! Lke<! Lkzqz<! OszR<si<! gh<hz<! -f<kk<!

okimjv! g{<mxqf<kK/! -k<okimVg<G! Nr<gir<Og! hz! ohbi<gt<! dt<te/! J^<zif<jk!

ym<c! -K! ovb<g<\iui! wek<! okimr<gq?! okx<gqz<! omzqgqvihqg<! hQmH,lqbig! okimi<gqxK/!

Lkzqz<! Hjkg<gl<hqgt<! Ohimh<hm<mkiz<! -h<ohbi<! ohx<xK/! hqxG! Ovilie<sq! Ohvgpqjb!

njmf<K! hz! hqiqUgtig! hqiqgqxK/! uiz<uq^<! ljzk<okimi<! we<Xl<?! iqObigqvi{<m<!

we<Xl<!njpg<gh<hMgqxK/!

! ovilie<sq! Ohvgpqjb! juk<K! -k<okimjv! -v{<migh<! hqiqg<gzi</! umg<Og! –!

miz<‡hqe<! okimi<! we<Xl<! okx<Og! –! sizR<si<! okimi<! we<Xl<! dXui<?! nr<Ogizi?!

ohVl<ht<tl<?! Ogh<ohVl<! ht<tl<?! hqOvsqz<! ohVl<! ht<tl<?! ni<o\{<ce<! ohVl<ht<tl<!

we! hqiqUgjtg<! ogi{<mK/! -l<ljzk<okimi<gt<! hz! -mr<gtqz<! kQUgtig!

outqh<hm<Mt<tK/!w/gi/nO^ii<̂ <?!no^e<se<!oazqei!kQUg<!%m<mr<gt<!NGl</!

! Ni<<g<cg<! Ohvipqbqz<! LPjlbie! Nb<U! fjmohxikkiz<! siquv! ljzk<okimi<!

hx<xq!nxqbLcbuqz<jz/!

gmx<Ge<XgTl<gmx<Ge<XgTl<gmx<Ge<XgTl<gmx<Ge<XgTl<!!!!lm<mg<Ge<XgTl<!)lm<mg<Ge<XgTl<!)lm<mg<Ge<XgTl<!)lm<mg<Ge<XgTl<!)Sea mounts and Guyots) : 

 gmz<! kjvbqzqVf<K! 311! lQ! Lkz<! 811! lQ! ujv! dbvl<! ogi{<M! njlf<Kt<t!

keqk<k! Ge<XgOt! gmz<! Ge<XgtiGl</! dbvk<kqe<! ujvbjxgt<! 2111lQ! nz<zK!

nkx<Gs<! sx<X! OlOzOb! osz<zzil</! -g<Ge<xqe<! Olz<hGkq! lm<mlig! -Vg<Glieiz<!

njk!lm<mg<Ge<X!weh<hMgqxK/!

ohVl<!ht<trgt<!)ohVl<!ht<trgt<!)ohVl<!ht<trgt<!)ohVl<!ht<trgt<!)Bnsins) 

 gmz<! kjvbqz<! njlf<Kt<t! um<m! ucuLt<t! nz<zK! fQt<um<m! uculie!

ohVl<!hvh<hqx<G!ohiqb!ht<tl<or!ohVl<!ht<tl<!we<X!ohbi</!
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                                                            UNIT II  

Relief of the Ocean Basins: Major relief features of the Atlantic, Pacific and Indian Ocean 

floor. 

Relief features of Oceans  

I. Pacific Ocean,  

II. Atlantic Ocean and  

III. Indian Ocean  

 The Pacific Ocean  

• North and Central Pacific  

• West and South-West Pacific  

• South-East Pacific  

The Atlantic Ocean  

� Continental Shelf  

� Mid-Atlantic Ridge  



� Seamounts and guyots  

� Trenches  

 The Indian Ocean  

� Submarine ridges  

� Islands  

� Continental Shelf  

� Trenches  

� Straits  

� Marginal seas  

 
                                      I .PACIFIC OCEAN  
 

 
 
 
                                              I.PACIFIC OCEAN 

  The Pacific Ocean is the largest ocean in the Earth covering one-third area.The 

Pacific Ocean is the largest and deepest of Earth's oceanic divisions. It extends from the 

Arctic Ocean in the north to the Southern Ocean (or, depending on definition, to Antarctica) 

in the south and is bounded by the continents of Asia and Australia in the west and the 

Americas in the east. At 165,250,000 square kilometers (63,800,000 square miles) in area (as 

defined with an Antarctic southern border), this largest division of the World Ocean and, in 

turn, the hydrosphere—covers about 46% of Earth's water surface and about 32% of its total 

surface area, making it larger than all of Earth's land area combined (148,000,000 square 

kilometers).  



    The centers of both the Water Hemisphere and the Western Hemisphere are in the Pacific 

Ocean. Ocean circulation (caused by the Coriolis effect) subdivides it into two largely 

independent volumes of water, which meet at the equator: the North(ern) Pacific Ocean and 

South(ern) Pacific Ocean. The Galápagos and Gilbert Islands, while straddling the equator, 

are deemed wholly within the South Pacific. Its mean depth is 4,000 meters (13,000 feet). 

Challenger Deep in the Mariana Trench, located in the western north Pacific, is the deepest 

point in the world, reaching a depth of 10,928 meters (35,853 feet).  

    The Pacific also contains the deepest point in the Southern Hemisphere, the Horizon Deep 

in the Tonga Trench, at 10,823 meters (35,509 feet). The third deepest point on Earth, the 

Sirena Deep, is also located in the Mariana Trench.  

The western Pacific has many major marginal seas, including the South China Sea, the East 

China Sea, the Sea of Japan, the Sea of Okhotsk, the Philippine Sea, the Coral Sea, and the 

Tasman Sea.  

� Largest and deepest ocean.  Covers about one-third of the earth’s surface.  Average 
depth is generally around 7,300 metres.  

� Its shape is roughly triangular with its apex in the north at the Bering Strait.  
� Many marginal seas, bays and gulfs occur along its boundaries.  Nearly 20,000 islands 

dot this vast ocean.  

 
North and Central Pacific  
 
 Characterized by maximum depth and a large number of deeps, trenches and islands.  

Some well-known trenches are Aleutian and Kuril .  

 There are also a large number of seamounts and guyots. [Hawaiian Hotspot]  

West and South-West Pacific  

Average depth is about 4,000 m.  It is marked by a variety of islands, marginal seas, 

continental shelves and submarine trenches.  Mariana Trench and Mindanao Trench are 

very deep with a depth of more than 10,000 metres.  

South-East Pacific  

 This part is conspicuous for the absence of marginal seas, and has submarine ridges and 

plateaus.  The Tonga and Atacama trenches are prominent.  

Relief: The Pacific basin may conveniently be divided into three major physiographic 

regions: the eastern, western, and central Pacific regions.  

Eastern region The eastern Pacific region, which extends southward from Alaska to 

Tierra del Fuego, is relatively narrow and is associated with the American cordilleran 



system of almost unbroken mountain chains, the coastal ranges of which rise steeply 

from the western shores of North and South America.  

• The continental shelf, which runs parallel to it, is narrow, while the adjacent 

continental slope is very steep. Significant oceanic trenches in this region are 

the Middle America Trench in the North Pacific and the Peru-Chile Trench in the 

South Pacific.  

Western region  

• The seaward boundary of the western Pacific region is marked by a broken 

line of oceanic trenches, extending from the Aleutian Trench in the north 

through the Kuril and Japan trenches and southward to the Tonga and 

Kermadec trenches, terminating close to the northeast of North Island, New 

Zealand. Its structure is more complex than that of the eastern region. 

• The islands, which include those of Japan as well as numerous smaller 

islands, represent the upper parts of mountain systems that rise abruptly from 

the deep ocean floor. The island clusters of the western Pacific form the 

boundaries of the several wide and deep continental seas of the region.  

Central region  

• The central Pacific region lies between the boundaries of the eastern and western 

regions. The largest and the most geologically stable of the structural provinces of the 

•    Earth’s crust, it is characterized by expansive areas of low relief, lying at a general 

depth of about 15,000 feet (4,600 metres) below the surface.  

Ridges and Basins  

� To the east of longitude 150° W, the relief of the ocean floor is considerably less 

pronounced than it is to the west. In the eastern Pacific the Cocos Ridge extends 

southwestward from the Central American isthmus to the Galapagos Islands.  

� To the south of the Galapagos lies the Peru Basin, which is separated by the extensive 

Sala y Gómez Ridge from the Southeast Pacific Basin, which in turn is separated from 

the Southwest Pacific Basin by the East Pacific Rise and indeterminate Pacific-

Antarctic Ridge, which runs from the Sala y Gómez Ridge to Antarctica in the 

vicinity of 150° W.  



� Extending southward from the Tasman Basin (between New Zealand and eastern 

Australia) is the Macquarie Ridge, which forms a major boundary between the deep 

waters of the Pacific and Indian oceans. The Hawaiian Ridge extends westward from 

Hawaii to the 180° meridian. The submerged parts of the series of ridges that are 

capped by the island archipelagoes of the western Pacific are continuous and are to be 

found at depths of less than about 2,000 feet (610 metres). These ridges include the 

Aleutian Ridge in the northwestern Pacific; the series of ridges extending southward 

through the Kuril, Bonin, and Mariana island groups, and the archipelagoes of Yap 

and Palau; those extending eastward from New Guinea, including the Bismarck 

Archipelago and the Solomon and Santa Cruz island chains; and, finally, the ridges 

extending southward, from which rise the Samoa, Tonga, Kermadec, and Chatham 

island groups, as well as Macquarie Island.  

Landmasses and islands  

� The Pacific Ocean has most of the islands in the world. There are about 25,000 

islands in the Pacific Ocean. The islands entirely within the Pacific Ocean can be 

divided into three main groups known as Micronesia, Melanesia and Polynesia. 

Micronesia, which lies north of the equator and west of the International Date Line, 

includes the Mariana Islands in the northwest, the Caroline Islands in the center, the 

Marshall Islands to the east and the islands of Kiribati in the southeast.  

� Melanesia, to the southwest, includes New Guinea, the world's second largest island 

after Greenland and by far the largest of the Pacific islands. The other main 

Melanesian groups from north to south are the Bismarck Archipelago, the Solomon 

Islands, Santa Cruz, Vanuatu, Fiji and New Caledonia.  . Among these are 

Bougainville, Hawaii, and the Solomon Islands.  

� The coral reefs of the South Pacific are low-lying structures that have built up on 

basaltic lava flows under the ocean's surface. One of the most dramatic is the Great 

Barrier Reef off northeastern Australia with chains of reef patches. A second island 

type formed of coral is the uplifted coral platform, which is usually slightly larger 

than the low coral islands. The islands of the western region—including the Aleutians, 

the Kurils, the Ryukyus, Taiwan, the Malay Archipelago (including New Guinea), 

and New Zealand—are continental in character.  

� The numerous oceanic islands of the Pacific are unevenly distributed. They lie, in the 

main, between the Tropics of Cancer and Capricorn and occur in great numbers in the 



western Pacific. The northernmost chain of oceanic islands is associated with the 

Hawaiian Ridge. The Hawaiian archipelago consists of about 2,000 islands, although 

the term Hawaiian Islands is usually applied to the small group that lies at the eastern 

end of the archipelago.  

� The numerous small islands of Micronesia lie mainly north of the Equator and to the 

west of the 180° meridian. Nearly all are coralline; the principal groups are the 

Marianas, the Marshalls, the Carolines, Kiribati (Gilbert Islands), and Tuvalu (Ellice 

Islands).  

� To the south of Micronesia lies Melanesia, which consists mostly of small coral 

islands. The region’s physiography is dominated by a group of large continental 

islands, however, including New Guinea.  

Apart from the narrow coastal zone of the eastern region and the broad continental seas of the 

western region, the Pacific is floored with pelagic (oceanic) material derived from the 

remains of marine plants and animals that once inhabited the waters lying above. Red or 

brown radiolarian ooze is found along the zone of the Pacific North Equatorial Current, east 

of longitude 170° W, and on the floors of some deep Indonesian basins.  

 
                                    II. The Atlantic Ocean  
 

• The Atlantic Ocean is the second-largest of the world's oceans, with an area of about 

106,460,000 km2 (41,100,000 sq mi). It covers approximately 20 percent of Earth's 

surface and about 29 percent of its water surface area. It is known to separate the "Old 

World" from the "New World" in European perception of the World.  

• The Atlantic Ocean occupies an elongated, S-shaped basin extending longitudinally 

between Europe and Africa to the east, and the Americas to the west. As one 

component of the interconnected World Ocean, it is connected inthe north to the 

Arctic Ocean, to the Pacific Ocean in the southwest, the Indian Ocean in the 

southeast, and the Southern Ocean in the south (other definitions describe the Atlantic 

as extending southward to Antarctica).  

• The Atlantic Ocean is divided into two parts, by the Equatorial Counter Current, with 

the North(ern) Atlantic Ocean and the South(ern) Atlantic Ocean at about 8°N. The 

Atlantic is the second largest ocean after the Pacific.  It is roughly half the size of the 

Pacific Ocean It’s shape resembles the letter ‘S’.  In terms of trade, it is the most 

significant of all oceans. 



                       
Continental Shelf  

• It has prominent continental shelf with varying widths. The length of the continental 

shelf is maximum in Northern Atlantic coasts.  The largest width occurring off north-

east America and north-west Europe.   

• Grand banks continental shelf is the most productive continental shelf in the world. 

[Recall fishing industry in Laurentian Climate] .The Atlantic Ocean has numerous 

marginal seas occurring on the shelves, like the Hudson Bay, the Baltic Sea, and the 

North Sea, and beyond the shelves like the Gulf of Florida (Mexican Gulf).  

Mid-Atlantic Ridge  

• The most remarkable feature of the Atlantic Ocean is the Mid-Atlantic Ridge which 

runs from north to the south paralleling the ‘S’ shape of the ocean.  The ridge has an 

average height of 4 km and is about 14,000 km long.  

Seamounts and guyots  

• They are present in significant numbers but not as significant as in pacific ocean.  

Several seamounts form islands of the mid-Atlantic. Examples include Pico Island of 



Azores, Gape Verde Islands, Canary Islands etc. Also, there are coral islands like 

Bermuda and volcanic islands like, St Helena etc..  

Trenches:  

• Atlantic Ocean lacks significant troughs and trenches, which are most characteristic 

to the Pacific Ocean.  North Cayman and Puerto Rico are the two troughs and 

Romanche and South Sandwich are the two trenches in the Atlantic Ocean.  

Mid-Atlantic Ridge  

� The MAR divides the Atlantic longitudinally into two-halves, in each of which a 

series of basins are delimited by secondary, transverse ridges. The MAR reaches 

above 2,000 m (6,600 ft) along most of its length, but is interrupted by larger 

transform faults at two places: the Romanche Trench near the Equator and the Gibbs 

Fracture Zone at 53°N. The MAR is a barrier for bottom water, but at these two 

transforms faults deep water currents can pass from one side to the other. The MAR 

rises 2–3 km (1.2–1.9 mi) above the surrounding ocean floor and its rift valley is the 

divergent boundary between the North American and Eurasian plates in the North 

Atlantic and the South American and African plates in the South Atlantic.  

� The MAR produces basaltic volcanoes in Eyjafjallajökull, Iceland, and pillow lava on 

the ocean floor. The depth of water at the apex of the ridge is less than 2,700 m (1,500 

fathoms; 8,900 ft) in most places, while the bottom of the ridge is three times as deep 

he remainder of the ridge was discovered in the 1920s by the German Meteor 

expedition using echo-sounding equipment. The exploration of the MAR in the 1950s 

led to the general acceptance of seafloor spreading and plate tectonics.  

� Most of the MAR runs under water but where it reaches the surfaces it has produced 

volcanic islands. While nine of these have collectively been nominated a World 

Heritage Site for their geological value, four of them are considered of "Outstanding 

Universal Value" based on their cultural and natural criteria: Þingvellir, Iceland; 

Landscape of the Pico Island Vineyard Culture, Portugal; Gough and Inaccessible 

Islands, United Kingdom; and Brazilian Atlantic Islands: Fernando de Noronha and 

Atol das Rocas Reserves, Brazil.  



 

 

Ocean floor  

� Continental shelves in the Atlantic are wide off Newfoundland, southernmost South 

America, and north-eastern Europe. In the western Atlantic carbonate platforms 

dominate large areas, for example, the Blake Plateau and Bermuda Rise. 

� The Atlantic is surrounded by passive margins except at a few locations where active 

margins form deep trenches: the Puerto Rico Trench (8,376 m or 27,480 ft maximum 

depth) in the western Atlantic and South Sandwich Trench (8,264 m or 27,113 ft) in 

the South Atlantic. There are numerous submarine canyons off north-eastern North 

America, Western Europe, and north-western Africa. Some of these canyons extend 

along the continental rises and farther into the abyssal plains as deep-sea channels. In 

1922 a historic moment in cartography and oceanography occurred.  

� The USS Stewart used a Navy Sonic Depth Finder to draw a continuous map across 

the bed of the Atlantic. This involved little guesswork because the idea of sonar is 

straight forward with pulses being sent from the vessel, which bounce off the ocean 

floor, then return to the vessel. The deep ocean floor is thought to be fairly flat with 

occasional deeps, abyssal plains, trenches, seamounts, basins, plateaus, canyons, and 

some guyots. Various shelves along the margins of the continents constitute about 

11% of the bottom topography with few deep channels cut across the continental rise.  

� The mean depth between 60°N and 60°S is 3,730 m (12,240 ft), or close to the 

average for the global ocean, with a modal depth between 4,000 and 5,000 m (13,000 

and 16,000 ft). In the South Atlantic the Walvis Ridge and Rio Grande Rise form 



barriers to ocean currents. The Laurentian Abyss is found off the eastern coast of 

Canada. 

                                          III.The Indian Ocean  

The Indian Ocean is the third-largest of the world's oceanic divisions, covering 

70,560,000 km2 (27,240,000 sq mi) or 19.8% of the water on Earth's surface. It is 

bounded by Asia to the north, Africa to the west and Australia to the east. To the south it 

is bounded by the Southern Ocean or Antarctica, depending on the definition in use. 

Along its core, the Indian Ocean has some large marginal or regional seas such as the 

Arabian Sea, the Laccadive Sea, the Somali Sea, Bay of Bengal, and the Andaman Sea. 

Smaller and less deep than the Atlantic Ocean.  

 

 

 

Coasts and shelves  

• In contrast to the Atlantic and Pacific, the Indian Ocean is enclosed by major 

landmasses and an archipelago on three sides and does not stretch from pole to pole 

and can be likened to an embayed ocean.  

• It is centred on the Indian Peninsula and although this subcontinent has played a 

major role in its history the Indian Ocean has foremostly been a cosmopolitan stage 

interlinking diverse regions by innovations, trade, and religion since early in human 

history. 

• The active margins of the Indian Ocean have an average depth (land to shelf break) of 

19 ± 0.61 km (11.81 ± 0.38 mi) with a maximum depth of 175 km (109 mi).  

• The passive margins have an average depth of 47.6 ± 0.8 km (29.58 ± 0.50 mi). The 

average width of the slopes of the continental shelves are 50.4–52.4 km (31.3–32.6 

mi) for active and passive margins respectively, with a maximum depth of 205.3–

255.2 km (127.6–158.6 mi).  



• Australia, Indonesia, and India are the three countries with the longest shorelines and 

exclusive economic zones. The continental shelf makes up 15% of the Indian Ocean. 

More than two billion people live in countries bordering the Indian Ocean, compared 

to 1.7 billion for the Atlantic and 2.7 billion for the Pacific (some countries border 

more than one ocean). 

  

Submarine ridges  

Submarine ridges in this ocean include the Lakshadweep-Chagos Ridge [Reunion Hotspot], 

the Socotra-Chagos Ridge, the Seychelles Ridge, the South Madagascar Ridge, Carlsberg  

 

Ridge etc. These ridges divide the ocean bottom into many basins. Chief among these are the 

Central Basin, Arabian Basin, South Indian Basin, Mascarene Basin, West Australian and 

South Australian Basins.  

Islands  

 Most of the islands in the Indian Ocean are continental islands and are present in the north 

and west. These include the Andaman and Nicobar, Sri Lanka, Madagascar and Zanzibar. 

The Lakshadweep and Maldives are coral islands and Mauritius and the Reunion Islands are 

of volcanic origin. The eastern section of the Indian Ocean is almost free from islands. 

Continental Shelf  



 The ocean’s continental shelves are narrow, averaging 200 kilometres (120 mi) in width.  An 

exception is found off Australia’s northern coast, where the shelf width exceeds 1,000 

kilometres (620 mi). The average depth of the ocean is 3,890 m (12,762 ft).  

Trenches  

Linear deeps are almost absent. Few exceptions are Sunda Trench, which lies to the south of 

the island of Java and Diamantina Trench, west of Australia.  Its deepest point is Diamantina 

Deep in Diamantina Trench, at 8,047 m. Sunda Trench off the coast of Java is also 

considerably deep.  

Straits  Most of the straits in Indian Ocean are important trade roots. The major choke points 

include Bab el Mandeb, Strait of Hormuz, the Lombok Strait, the Strait of Malacca and the 

Palk Strait.  

Marginal seas  

• Along the east coast of Africa, the Mozambique Channel separates Madagascar from 

mainland Africa, while the Sea of Zanj is located north of Madagascar. On the 

northern coast of the Arabian Sea, Gulf of Aden is connected to the Red Sea by the 

strait of Bab-el-Mandeb. In the Gulf of Aden, the Gulf of Tadjoura is located in 

Djibouti and the Guardafui Channel separates Socotra island from the Horn of Africa. 

The northern end of the Red Sea terminates in the Gulf of Aqaba and Gulf of Suez.  

• The Indian Ocean is artificially connected to the Mediterranean Sea through the Suez 

Canal, which is accessible via the Red Sea. The Arabian Sea is connected to the 

Persian Gulf by the Gulf of Oman and the Strait of Hormuz. In the Persian Gulf, the 

Gulf of Bahrain separates Qatar from the Arabic Peninsula. Along the west coast of 

India, the Gulf of Kutch and Gulf of Khambat are located in Gujarat in the northern 

end while the Laccadive Sea separates the Maldives from the southern tip of India.  

• The Bay of Bengal is off the east coast of India. The Gulf of Mannar and the Palk 

Strait separates Sri Lanka from India, while the Adam's Bridge separates the two. The 

Andaman Sea is located between the Bay of Bengal and the Andaman Islands. In 

Indonesia, the so-called Indonesian Seaway is composed of the Malacca, Sunda and 

Torres Straits.  

• The Gulf of Carpentaria of located on the Australian north coast while the Great 

Australian Bight constitutes a large part of its southern coast.  

� Arabian Sea  



� Persian Gulf  

�  Red Sea  

�  Gulf of Oman  

�  Gulf of Aden  

�  Strait of Bab-el-Mandeb connecting Arabian Sea  

� Gulf of Kutch  

�  Gulf of Khambat  

�  Palk Strait connecting Arabian Sea and Bay of Bengal  

�  Bay of Bengal  

�  Andaman Sea  

�  Malacca Strait  

�  Mozambique Channel  

�  Great Australian Bight  

�  Gulf of Mannar  

�  Laccadive Sea  
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9. gqeq!ujtGmi!)Gulf of Guinea)!

10. \qh<viz<mi!fQi<s<!sf<kq!)Strait of Gibraltar)!

11. hq^<Og!uqiqGmi!)Bay of Biscay)!

12. -r<gqzq]<!giz<uib<!)English Channel)!

13. umgmz<!)North Sea)!

14. hiz<cg<!gmz<!)Baltic Sea)!

15. Ohik<kqeqbi!ujtGmi!)Gulf of Bothnia)!

16. !fii<Ou\qbe<!gmz<!)Norwegian Sea)!

17. Jiq^<!gmz<!)Irish Sea)!

nm<zi{<cg<!Ohvipqbqe<!nc!fqzk<Okix<xr<gtnm<zi{<cg<!Ohvipqbqe<!nc!fqzk<Okix<xr<gtnm<zi{<cg<!Ohvipqbqe<!nc!fqzk<Okix<xr<gtnm<zi{<cg<!Ohvipqbqe<!nc!fqzk<Okix<xr<gt<<<<!!!!

!!!!g{<mk<kqm<M!)g{<mk<kqm<M!)g{<mk<kqm<M!)g{<mk<kqm<M!)Continentall Shelf) 



 nm<zi{<cg<! Ohvipqbqe<! -VlVr<Gl<! dt<t! gmx<gjvgjt! ym<cg<!

g{<mk<kqm<Mg<gt<! Slii<! 5! gqOzi! lQm<mi<! Lkz<! 91! gqOzi! lQm<mi<! ujv! nge<X! hvuqg<!

gi{h<hMgqe<xe/! g{<mk<kqm<ce<! ngzl<! gmx<gjvbqz<! njlf<Kt<t! gmz<sii<!

fqzk<Okix<xr<gtqe<<!nch<hjmbqz<!lm<MOl!njlf<K!gi{h<hMl</!gmx<gjvh<!hGkqgtqz<!

ljzh<! hGkqgOti! nz<zK! Ge<Xh<! hGkqgOti! gi{h<hMlqmr<gtqz<! g{<mk<kqm<M!

GXgqOb!gi{h<hMgqxK/!

nm<zi{<mcg<! Ohvipqbqe<! ncbinm<zi{<mcg<! Ohvipqbqe<! ncbinm<zi{<mcg<! Ohvipqbqe<! ncbinm<zi{<mcg<! Ohvipqbqe<! ncbip! fqzk<Okix<xr<gt<! )p! fqzk<Okix<xr<gt<! )p! fqzk<Okix<xr<gt<! )p! fqzk<Okix<xr<gt<! )Bottom Relief of the Atlantic 

Ocean) 

1. Ogh<!ogih<hjv 

2. nm<zi{<cg<.-f<kqbe<!okimi<Ge<X 

3. uiz<uq^<!okimi<Ge<X 

4. nr<Ogizig<!ogih<hjv 

5. oke<.jlb.nm<zi{<cg<!okimi<Ge<X 

6. OszR<si<!okimi<Ge<X 

7. oke<!nm<zi{<cg<!Ohvipq 

8. hqOvsqz<!ogih<hjv 

9. gqeq)bi*!ogih<hjv 

10. Ogh<oui<M!ogih<hjv 

11. jlb!nm<zi{<mcg<!okimi<Ge<X 

12. Ogeiqg<!ogih<hjv 

13. umg<G!lx<Xl<!okx<G!^<hieq]<!ogih<hjv 

14. miz<hqe<!wPs<sq 

15. um!nm<zi{<cg<!Ohvipq 

16. um!noliqg<gig<!ogih<hjv 

17. fqB!oht{<Mzif<K!wPs<sq 

18. juuqz<!wPs<sq 

19. omzq!gqvi‡hqg<!hQmH,lq 

jlb!nm<zi{<cg<!okimi<Ge<X!)jlb!nm<zi{<cg<!okimi<Ge<X!)jlb!nm<zi{<cg<!okimi<Ge<X!)jlb!nm<zi{<cg<!okimi<Ge<X!)Mid Atlantic Ridge) 

 BOvsqbe<!lx<Xl<!Nh<iqg<gh<!Huqk<km<M!gqpg<G!Ofig<gqBl<?!noliqg<gh<!Huqk<km<M!

Olx<G! Ofig<gqBl<! fgi<f<kke<! uqjtuiggk<! km<Mg<gtqe<! jlbl<! Ofig<gqb! Guqh<hiOzi!

nz<zK! km<ce<! uqtql<H! wz<jzbiz<! Ng<gh<hm<mkiOzi! Wx<hm<m! l{<mzl<! kie<! jlb!

nm<zi{<cg<! okimi<! Ge<X! )Mid Atlantic Ridge)! we! uqtg<gh<hMgqxK/! umg<gqz<!

J^<zif<kqzqVf<K!)Iceland)!okx<gqz<!ohtum<!kQU!)Bouvet Island)!ujv! ‘S’!uculie!



jlb! nm<zi{<cg<! okimi<! Ge<X! Slii<! 25561! gqOzi! lQm<mi<! fQtk<Kme<! fQ{<M!

gi{h<hMgqxK/ 

� Huq! fMg<Ogim<Mh<! hGkqbqe<! umg<Gh<! hGkqbqz<! gi{h<hMl<! jlb! nm<zi{<cg<!

okimi<Ge<X! miz<hqe<OlM! )Ge<X*! )Dolphin Rise)! we<Xl<! Huq! fMg<! Ogim<Mh<!

hGkqbqe<! oke<hGkqbqz<! gi{h<hMl<! jlb! nm<zi{<cg<! okimi<! Ge<xqe<! hGkq!

OszR<si<!OlM!)Ge<X*!(Challenger Rise)!weUl<!ohbi<!kir<gqBt<te/!

� J^<zif<kqx<Gl<?! ^<gim<zif<kqx<Gl<! -jmbqz<! njlf<k! jlb! nm<zi{<cg<!

okimi<Ge<X! juuqz<kil<se<! okimi<Ge<X! )Wyville Thomson) weUl<! gqiQe<zif<K!

lx<Xl<! J^<zif<kqx<gqjmObbie! hvf<k! jlb! nm<zi{<cg<! okimi<! Ge<X!

omzqgqvihqg<!hQmH,lq!)Telegraphic Plateau)!weUl<!ohbiqmh<hm<Mt<te/!

� jlb! nm<zi{<cg<! okimi<Ge<xqzqVf<K! yV! gqjth<hqiqU! 611! umg<G!

nm<sk<kqx<gVOg! hqiqf<K! um! gqpg<gig! fqBoht{<m<zif<K! ujv! osz<ZgqxK/!

-k<okimi<! Ge<xqje! fqBoht{<mzif<K! Ge<X! )New Foundland Rise)! we!

njpg<gqOxil</!

� jlb!nm<zi{<cg<!okimi<Ge<xqzqVf<K!511!um!nm<sk<kqx<Gk<!okx<Og!yV!gqjt!

hqiqf<K! nOsii<̂ <! kQU! )Azores Island)! ujv! fQ{<M! osz<ZgqxK/! -K! nOsii<!

Ge<X!)Azore Rise)!weh<!ohbiqmh<hm<Mt<tK/!

� jlb!nm<zi{<cg<!okimi<!Ge<xqz<!Huq!fMg<Ogim<czqVf<K!511!oke<!nm<sk<kqz<!

-V! lqg! Lg<gqbg<! gqjtg<! Ge<Xgt<! dVouMk<K! um! gqpg<gigs<! ose<X!

Nh<iqg<gg<! gmx<gjvjb! njmgqxK/! uiz<uq^<! )Walvis Ridge)! we<x!

okimi<Ge<Xl<?!oke<! noliqg<gg<!gmx<gjvjb!njmBl<!iqObi!gqvi{<M!Ge<Xl<!

)Rio Grand Rise)!nm<zi{<cg<!okimi<!Ge<xqe<!lqgUl<!Lg<gqblie!hqiqUgtiGl</!

� ohVl<hiZl<! jlb! nm<zi{<cg<! okimi<Ge<X! nm<zi{<cg<! Ohvipqbqz<! fQVt<!

&p<gq! -Vh<hqEl<?! sqz! -mr<gtqz<! ljz! ds<sqgTl<! gmz<! ljzgTl<! )Sea 

Mounts)! gmz<! lm<mk<kqx<G! Olz<! dbi<f<K! Huqbqe<! Olx<hvh<hqz<! oke<hMgqe<xe/!

sie<xig! nOsii<̂ qz<! dt<t! hqg<Ogik<! kQU/jlb! nm<zi{<cg<! okimi<Ge<xqz<!

LxqUk<!ktr<gTl<!)Fractured Zones)!lqGkqbig!dt<te/!

.nm<zi{<cg<!Ohvipqg<!ognm<zi{<cg<!Ohvipqg<!ognm<zi{<cg<!Ohvipqg<!ognm<zi{<cg<!Ohvipqg<!ogih<hjvgt<!)ih<hjvgt<!)ih<hjvgt<!)ih<hjvgt<!)Basins of Atlantic Ocean) 

 jlb! nm<zi{<cg<! okimi<Ge<X! nm<zi{<cg<! Ohvipqjb! -V! hqiqUgtigh<!

hqiqk<Kg<!gqpg<G!lx<Xl<!Olx<Gh<!hGkqgtqz<!Ohvipqg<!ogih<hjvgjt!dVuig<gqBt<te/!

njubiue;!

2/!Ozhvmii<!ogih<hjv!)2/!Ozhvmii<!ogih<hjv!)2/!Ozhvmii<!ogih<hjv!)2/!Ozhvmii<!ogih<hjv!)Labrador Basin) Ozhvmii<! ogih<hjv! gqiQe<zif<kqzqVf<K!

okx<gigUl<?!fqBoht{<m<!Oz{<Mg<!Ge<xqe<!umg<gigUl<!511!umg<G!Lkz<!611!umg<G!

ujv!dt<t!nm<sh<hGkqbqz<!gi{h<hMgqxK/!-ke<!Npl<!Slii<!5111!lQm<mi<!Lkz<!5611!

lQm<mi<!ujv!gi{h<hMgqxK/!



oke<!nm<zi{<cg<!Ohvipqbqe<!GXg<G!oum<Mk<!Okix<xl<oke<!nm<zi{<cg<!Ohvipqbqe<!GXg<G!oum<Mk<!Okix<xl<oke<!nm<zi{<cg<!Ohvipqbqe<!GXg<G!oum<Mk<!Okix<xl<oke<!nm<zi{<cg<!Ohvipqbqe<!GXg<G!oum<Mk<!Okix<xl<!!!!

))))Cross Section of South Atlantic Ocean) 

1. oke<!noliqg<gg<!gmx<gjvbqe<!oke<!gqpg<Gh<!hGkq!)East South Coast of South 

America) 

2. ni<o\e<jmeig<!ogih<hjv!)Argentina Basin) 

3. oke<!nm<zi{<cg<!okimi<Ge<X!)South Atlantic Ridge) 

4. uiz<uq^<!okimi<Ge<X!)Walvis Ridge) 

5. Ogh<!ogih<hjv!)Cape Basin) 

7/ Ogh<!fgi<!)Cape Town) !

3/!um!noliqg<gg<!ogih<hjv!)3/!um!noliqg<gg<!ogih<hjv!)3/!um!noliqg<gg<!ogih<hjv!)3/!um!noliqg<gg<!ogih<hjv!)North American Basin) um! noliqg<gg<! ogih<hjv! 231!

umg<G! Lkz<! 511! umg<G! nm<sh<! hGkqgtqz<! hvuqBt<t! ntuqz<! lqgh<ohiqb!

ogih<hjvbiGl</!-g<ogih<hjvbqe<!Npl<!sqz!-mr<gtqz<!Slii<!7111!lQm<mi<!ujvbqZl<!

gi{h<hMgqxK/!!

4/!hq4/!hq4/!hq4/!hqOvsqz<!ogih<hjv!)Ovsqz<!ogih<hjv!)Ovsqz<!ogih<hjv!)Ovsqz<!ogih<hjv!)Brazil Basin) -g<ogih<hjv! gqpg<gqZl<! hivig<Ge<xqzqVf<K!

hqOvsqzqe<! gqpg<Gg<! gmx<gjv! ujv! hvuqBt<tK/! -g<ogih<hjvbqe<! svisiq! Npl<! Slii<!

5111!lQm<mi<gtiGl</!

5/! <̂Oheq^<g<!ogih<hjv!)5/! <̂Oheq^<g<!ogih<hjv!)5/! <̂Oheq^<g<!ogih<hjv!)5/! <̂Oheq^<g<!ogih<hjv!)Spanish Basin) ^<Oheqg<̂ <g<! ogih<hjv! jlb! nm<zi{<cg<!

okimi<!Ge<xqx<Gl<!JhQiqbe<!kQhgx<hk<kqx<Gl<!)Iberian Peninsula) -jmOb!gi{h<hMgqxK/!

6/! umg<G! lx<Xl<! okx<Gg<! Ogeiqg<! ogih<hjv! )6/! umg<G! lx<Xl<! okx<Gg<! Ogeiqg<! ogih<hjv! )6/! umg<G! lx<Xl<! okx<Gg<! Ogeiqg<! ogih<hjv! )6/! umg<G! lx<Xl<! okx<Gg<! Ogeiqg<! ogih<hjv! )North and South Canary Basin)

 umg<G! lx<Xl<! okx<Gg<! Ogeiqg<! ogih<hjv! um<mucug<! ogih<hjv! )Circular 

basin)/!-ke<!Npl<!Slii<!6111!lQm<mi<!NGl</!

7/7/7/7/!!!!oui<M!Ljeg<!ogih<hjv!)oui<M!Ljeg<!ogih<hjv!)oui<M!Ljeg<!ogih<hjv!)oui<M!Ljeg<!ogih<hjv!)Cape Verde Basin) oui<M! Ljeg<! ogih<hjv! jlb!

nm<zi{<cg<!okimi<!Ge<Xg<Gl<!Olx<G!Nh<iqg<gg<!gmx<gjvg<Gl<!-jmbqz<!hvuqBt<tK/!

8/!gqeqg<!ogih<hjv!)8/!gqeqg<!ogih<hjv!)8/!gqeqg<!ogih<hjv!)8/!gqeqg<!ogih<hjv!)Guinea Basin) gqeqg<! ogih<hjv! umgqpg<gqzqVf<K! oke<!

Olx<gig!gi{h<hMgqxK/!

9/!nr<Ogizig<!ogih<hj9/!nr<Ogizig<!ogih<hj9/!nr<Ogizig<!ogih<hj9/!nr<Ogizig<!ogih<hjv!)v!)v!)v!)Angola Basin) nr<Ogizig<! ogih<hjv! HuqfMg<Ogim<mh<!

hGkqbqzqVf<K!411!okx<G!ujv!gi{h<hMgqxK/!

IV nm<zi{<cg<!Ohvipq!lMg<gt<!)nm<zi{<cg<!Ohvipq!lMg<gt<!)nm<zi{<cg<!Ohvipq!lMg<gt<!)nm<zi{<cg<!Ohvipq!lMg<gt<!)Atlantic Ocean Deeps) 

 nm<zi{<cg<!Ohvipqbqz<!2:!lMg<gt<!gi{h<hMgqe<xe/!

� Ofv^<!lM!)Nares Deep) – Slii<!7111!lQm<mi<gt<!

� hqB,i<m<Omi!–!iqOgi!lM!)Puerto – Rico Deep) –!Slii<!9636!lQm<mi<gt<!

� oam<mvi^<!lM!)Hatteras Deep) -Slii<!6556!lQm<mi<gt<!

� ogizl<hqbi!lM!)Columbia Deepa) -Slii<!6236!lQm<mi<gt<!

� oviliR<sq!lM!)Romanche Deep) -Slii<!8489!lQm<mi<!



� ouli!lM!)Vema Deep) -Slii<!5:11!lQm<mi<!

hsqhqg<!Ohsqhqg<!Ohsqhqg<!Ohsqhqg<!Ohvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)hvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)hvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)hvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)Bottom Relief of Pacific Ocean / 

Configuration of Pacific Ocean) 

hsqhqg<!Ohvipqhsqhqg<!Ohvipqhsqhqg<!Ohvipqhsqhqg<!Ohvipq;;;;!!!!

! Huqbqe<! olik<kh<! hvh<hqz<! &e<xqz<! yV! hr<G! ntuig! njlf<k! )44! skuQkl<*!

hsqhqg<! Ohvipq! dzgqOzOb! lqgh<hvf<k! OhvipqbiGl</! Nsqbiuqe<! gqpg<Gg<!

gmx<gjvbqzqVf<K?!um!noliqg<giuqe<!Olx<Gg<!gmx<gjv!ujv!gqpg<G!Olx<gig!Slii<!

27111! gqOzi! lQm<mi<! ujv! -h<Ohvipq! hvuqBt<tK/! umg<gqz<! ohiqr<! fQi<s<sf<kq! )Beringg 

Strait) Lkz<! n{<mii<g<cgiuqe<! Nm<iq! Lje! )Cape Adre in Antartica)ujv! umg<G!

okx<gig!25991!gqOzi!lQm<mi<!ujv!-h<Ohvipq!fQ{<Mt<tK/! hsqhqg<! Ohvipqbqe<!

njlh<H! yV! Lg<Ogi{! ucuie! njlh<hig! dt<tK/! -h<Ohvipqbqe<! svisiq! Npl<!

5683!lQm<mi<!NGl</! hsqhqg<! Ohvipqbqe<! gqpg<G! lx<Xl<! Olx<Gg<! gmx<gjvbqe<!

uqtql<Hgtqz<! gmx<gjvg<G! -j{big! lch<H! ljzgt<! gi{h<hMukiz<! gmx<gjvh<!

hGkqgtqzqVf<K!-h<OhvipqBt<!gi{h<hMl<!Np<gmz<!sloutqgt<!)Abyssal Plains)!biUl<!

lqG!Npl<!djmbju/!

! hsqhqg<! Ohvipqbqz<! hvf<k! lx<Xl<! uqiqf<k! gmx<kth<hGkqgt<! gi{h<hMgqe<xe/!

hsqhqg<! Ohvipqbqe<! kth<! hGkqgtqz<! sqX! sqX! wPs<sqgt<! )Swells),! sqX! Ge<Xgt<!

)Rises), gmz<! ljzgt<! )Sea Mounts)! lx<Xl<! fQ{<m! ht<tr<gt<! )Depressions), ohiqb!

ngpqgt<! )Trenches), Np<gmz<! lMg<gt<! )Deeps),! Ohie<xjugTl<! gi{h<hMgqe<xe/

! hsqhqg<!Ohvipqbqe<!kQUgjtg<!g{<mk<!kQUgt<?!kQUk<!Okiv{r<gt<!lx<Xl<!sqkxqb!

kQUgt<!we!&e<X!uiqjsbqz<!njlk<K!nxqbzil</!

2/ g{<mk<kQUgt<! )Continental Islands)! nZsqbe<! )Aleutian)! hqiqm<C]<! ogizl<hqbi!

)British Columbia)!lx<Xl<!sqzqk<!kQUgt</!

3/ kQU! ujtUgt<! lx<Xl<! kQUk<! Okiv{r<gt<! )Island Arcs and Festoons) Gjvz<̂ <!

)Kuriles),! \h<hieqe<! okimi<k<! kQUg<! %m<mr<gt<! )Archipelago of Japan)!

hqzqh<jhe<̂ <!lx<Xl<!-f<OkiOesqbk<!kQUgt</!

hsqhqg<!Ohvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)hsqhqg<!Ohvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)hsqhqg<!Ohvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)hsqhqg<!Ohvipqbqe<!ncbip!fqzk<Okix<xr<gt<!)Bottom Relief of Pacific Ocea) 

1. oke<Olx<G!Np<gmz<!ljzk<!okimi< 

2. gqpg<G!Np<gmz<!ljzk<!okimi< 

3. wz<mieqbih<!hqtU!l{<mzl< 

4. hsqhqg<!wPs<sq 

5. sqzq!wPs<sq 

6. ohV!–!sqzq!ngpq 

7. =^<mi<!kQU!–!hqtU!l{<mzl< 



8. gizi!hiOgi^<!hqtU 

9. gqtqh<me<!hqtU!l{<mzl< 

10. gqtiiqbe<!hqtU!l{<mzl< 

11. OlOzig<Ogib<!hqtU!l{<mzl< 

12. Li<Ovi!hqtU!l{<mzl< 

13. \Quie<.c‡h<Hs<k<!okimi< 

14. ole<OmisqOeih<!hqtU!l{<mzl< 

15. nZ~iqbe<!ngpq 

16. Gg<!kQU 

17. gii<olOmi!-!Omir<gi!ngpq 

18. aiuib<!kQU 

19. lii<]z<!gqz<hii<!kQU 

20. liqbiei!ngpq 

21. hqzqh<jhe<̂ < 

22. iqB,gqB,!ngpq 

23. \h<hie<!ngpq 

24. Gjvgz<!ngpq!& ohiqr<fQi<!sf<kq 

2. sqkxqb! sqX! kQUgt<! )Scattered Small Islands) lizOesqbi?! hizqOesqbi?!

wiqljzbqzie! kQUgt<! )auib<*! huth<! hijxgtie! kQUgt</hsqhqg<! Ohvipqbqe<! Yvg<!

gmz<gt<!lx<Xl<!fQi<!fqjzgt<!/! hsqhqg<! Ohvipqbqe<! Olx<Gg<! gjvObivh<! hGkqgtqz<!

kie<!nkqg!ntuqz<!Yvg<!gmz<gt<!gi{h<hMgqe<xe/!

2/ ohiqr<!gmz<!)Bering Sea)!

3/ nzi^<gi!ujtGmi!)Gulf of Alaska)!

4/ Yg<Ogim<̂ <g<!gmz<!)Okhotsk Sea)!

5/ \h<hie<!gmz<!)Sea of Japan)!

6/ lR<st<!gmz<!)Yellow Sea)!

7/ gqpg<G!lx<Xl<!okx<G!sQeg<!gmz<!)East and South China Sea) !

hsqhqg<!Ohvipq!l{<mzr<gt<hsqhqg<!Ohvipq!l{<mzr<gt<hsqhqg<!Ohvipq!l{<mzr<gt<hsqhqg<!Ohvipq!l{<mzr<gt<!!!!

! \ie<se<! we<El<! Ohvipqbqbz<! nxqRi<! hsqhqg<! Ohvipqjb! fie<G! ohiqb!

hqiqUgtigh<!hqiqk<KK!nux<jxk<!oktquig!uqtg<Ggqxii</!njubiue: 

1. um!hsqhqg<!Ohvipqbqe<!svisiq!Npl<!Slii<!6111!lQm<mi<!Lkz<!7111!lQm<mi<!ujv/!

NplqG! -f<k! um! hsqhqg<! Ohvipq! ohiqr<! fQi<s<sf<kqbiz<! )Bering Strait) ! Ni<cg<!

gmZme<!-j{g<gh<hm<Mt<tK/!



3/! jl!hsqhqg<!Ohvipqbqz<!wiqljz!uqjebizie!kQUgTl<?!huth<!hijxgtizie!

kQUgTl<!w{<{x<x!ntuqz<!dt<te/!

4/! oke<Olx<Gh<! hsqhqg<! Ohvipqbqz<! hvf<k! kQUgt<?! uqtql<Ohivg<! gmz<gt<! )Marginal 

Seas)!hvf<k!g{<mk<kqm<Mg<gt<!

5/! oke<gqpg<Gh<!hsqhqg<!Ohvipqbqz<!gqpg<Gh<!hsqhqg<!okimi<Ge<X!)East Pacific Ridge)!

gi{h<hMgqxK/!

 hsqhqg<!Ohvipqbqe<!g{<mk<kqm<Mg<gt<!)hsqhqg<!Ohvipqbqe<!g{<mk<kqm<Mg<gt<!)hsqhqg<!Ohvipqbqe<!g{<mk<kqm<Mg<gt<!)hsqhqg<!Ohvipqbqe<!g{<mk<kqm<Mg<gt<!)Continental Shelves of the Pacific Ocean) 

 N^<kqOvzqbi! lx<Xl<! Nsqbiuqe<! gqpg<Gg<! gmx<gjvh<! hGkqgtqz<!

g{<mk<kqm<Mg<gt<! nge<Xl<! uqiqf<Kl<! gi{h<hMgqe<xe/! -r<G! g{<mk<kqm<Mg<gtqe<!

ngzl<! Slii<! 271! gqOzi! lQm<miqzqVf<K! 2711! gqOzi! lQm<mi<! ujv! hvf<K! uqiqf<Kt<tK/!

-ux<xqe<!Npl<!Slii<!211!lQm<mi<!Lkz<!311!lQm<mi<!ujv!gi{h<hMgqe<xK/! hsqhqg<!

Ohvipqbqe<! Olx<Gg<! gmx<gjvg<! g{<mk<kqm<cz<! uqtql<H! Yvg<gmz<gt<! w{<{qg<jgbqz<!

nkqglig! dt<te/! sie<Xgtig! ohiqr<gmz<! )Bering Sea) Yg<Ogim<̂ <g<! )Okhosts Sea)!

gmz<?! \h<hie<! gmz<! )Sea of Japan), lR<st<! gmz<! )Yellow sea)! sQeg<gmz<! )China Sea)!

\iuig<!gmz<!)Java sea)!Ogivz<!gmz<!)Coral Sea)!lx<Xl<!nvi‡h<Hvig<!gmz<!)Arafura 

Sea) Ngqbux<jxg<!Gxqh<hqmzil</! um! lx<Xl<! oke<! noliqg<giuqe<! Olx<Gg<! gmx<gjv!

-r<G! njlf<k! g{<mk<kqm<Mg<gtqe<! ngzl<! hvf<k! ntuqz<! gi{h<hMukqz<jz/! -ke<!

svisiq!ngzl<!Slii<!91!gqOzi!lQm<mi<gtiGl</!

hsqhqg<hsqhqg<hsqhqg<hsqhqg<!!!!Ohvipqbqe<!okimi<!Ge<Xgt<Ohvipqbqe<!okimi<!Ge<Xgt<Ohvipqbqe<!okimi<!Ge<Xgt<Ohvipqbqe<!okimi<!Ge<Xgt<(Ridges in Pacific Ocean) 

 hsqhqg<! Ohvipqbqz<! nm<zi{<cg<! nz<zK! -f<kqbh<! Ohvipqgjth<! Ohie<X! jlbk<!

okimi<! Ge<Xgt<! nkqg! w{<{qg<jgbqz<! gi{h<hMukqz<jz/! Neiz<! -h<Ohvipqh<!

hGkqbqz<! sqkxqb! okimi<Ge<Xgt<! )Scattered Ridges)! nkqg! w{<{qg<jgbqz<!

gi{h<hMgqe<xe/! gqpg<Gh<! hsqhqg<! dbi<! Ge<X! )East Pacific Rise), nz<ohm<vi^<! hQmH,lq!

)Albatross Plateau) ! we! njpg<gh<hMgqxK/-ke<! gqpg<Gh<! hqiqU! sqzqg<! gmx<gjv! ujv!

fQt<gqxK/! hqxqokiV! hqiqU! gqpg<Gk<! kQU! dbi<fqzl<! we<x! ohbiqz<! okx<gigh<! hvf<K!

njlf<Kt<tK/! gqpg<Gh<! hsqhqg<! okimi<Ge<xqx<G! -j{big! gqpg<gqz<! gizhiOgi^<!

dbi<Ge<X!gi{h<hMgqxK/! fqBsqzif<K! dbi<! okimi<<Ge<X! 311! lQm<mi<! Lkz<! 3111!

lQm<mi<! ujv! gmzcbqz<! hvuqBt<tK/! -K! hq\qk<! kQuqx<gVgqz<! uqiqf<Kt<t/! -kjeh<!

hq\qh<!hQmH,lq!)Fiji Plateau)!we<X!njpg<gqe<xei</!hsqhqe<! Ohvipqbqz<! lqgh<hvf<k!

dbi<okimi<Ge<X?! auib<! okimi<Ge<X! )Hawaiian Rise)! NGl</! -ke<! ngzl<! Slii<!

3751!gqOzi!lQm<mi</! -ux<jxk<! kuqv! gqpg<Gh<! hsqhqg<! Ohvipqh<! hGkqgtqz<! gQOp!

okimi<Ge<Xgt<!njlf<Kt<te/!

2/ fi^<gi!okimi<Ge<X!Nazca Ridge)!ohV!

3/ zii<M!oau<!okimi<Ge<X!)Lord How Ridge)–!N^<kqOvzqbi!



4/ fii<Ohig<! kQU! dbi<okimi<! Ge<X! )Norfolk Island Ridge) – )fqB! gzqOmieqbi!

lx<Xl<!fqBsqzif<kqx<Gl<!-jmh<hm<m!hGkqbqz<!njluqml<*!

4. gOvizqe<.siOziOlie<!okimi<Ge<X!)Caroline – Solomon Ridge) 

6/ siOziOlie<!kQUgt<!)Solomon Islands)!

hsqhqg<hsqhqg<hsqhqg<hsqhqg<!!!!Ohvipqg<!ogih<hjvgt<!)Ohvipqg<!ogih<hjvgt<!)Ohvipqg<!ogih<hjvgt<!)Ohvipqg<!ogih<hjvgt<!)Ocean Basins in Pacific Ocean) 

 hsqhqg!Ohvipqbqz<!hz!ogih<hjvgt<!gi{h<hMgqe<xe/!

hqzqh<jhe<!ogih<hjv!)hqzqh<jhe<!ogih<hjv!)hqzqh<jhe<!ogih<hjv!)hqzqh<jhe<!ogih<hjv!)Philippine Basin) 

 hqzqh<jhe<!ogih<hjv!gqpg<Gh<!hqzqh<jhe<!kQuqzqVf<K!\h<hie<!ujv!)611!umg<G*!

ujv!hvuqBt<tK/!

gqpg<G!N^<kqOvzqbg<!ogigqpg<G!N^<kqOvzqbg<!ogigqpg<G!N^<kqOvzqbg<!ogigqpg<G!N^<kqOvzqbg<!ogih<hjv!)h<hjv!)h<hjv!)h<hjv!)East Australian Basin) 

 !gqpg<G!N^<kqOvzqbg<!ogih<hjv!N^<kqOvzqbiuqe<!gqpg<Gg<!gmx<gjvbqzqVf<K!

fqBsqzif<K!okimi<Ge<X!ujv!)New Zealand Ridge)!fQ{<M!hvuqg<!gi{h<hMgqxK/!

okx<G!N^<kqOvzqbg<!ogih<hjv!)okx<G!N^<kqOvzqbg<!ogih<hjv!)okx<G!N^<kqOvzqbg<!ogih<hjv!)okx<G!N^<kqOvzqbg<!ogih<hjv!)South Australian Basin) 

 oke<gqpg<G!N^<kqOvzqbiju!nMk<K!njlf<Kt<t!gmzcg<!ogih<hjvbqe<!lX!

ohbi<!o\h<iq^<!ogih<hjv!)Jeffreys Basin*!-ke<!svisiq!Nql<!6111!lQm<mi<!

ohVohVohVohV....ogih<hjv!)ogih<hjv!)ogih<hjv!)ogih<hjv!)Peru Basin) ohV! gmx<gjvbqe<! Olx<Gh<! hGkqbqz<! 61! oke<!

nm<sl<!Lkz<!351!oke<!nm<sl<!ujv!hvuqBt<tK!ohVg<!ogih<hjv/!

oke<Olx<Gh<!hsqhqg<!ogihoke<Olx<Gh<!hsqhqg<!ogihoke<Olx<Gh<!hsqhqg<!ogihoke<Olx<Gh<!hsqhqg<!ogih<hjv!)<hjv!)<hjv!)<hjv!)South Western Pacific Basin) 

 oke<!Olx<Gh<!hsqhqg<!ogih<hjv?!311!oke<!nm<sl<!Lkz<!611!oke<!nm<sl<!ujv!

hvuqBt<t!fQ{<m!ogih<hjv!NGl<!

hsqhqg<! Ohvipqbqe<! ngpqgTl<! lMg<GgTl<! )hsqhqg<! Ohvipqbqe<! ngpqgTl<! lMg<GgTl<! )hsqhqg<! Ohvipqbqe<! ngpqgTl<! lMg<GgTl<! )hsqhqg<! Ohvipqbqe<! ngpqgTl<! lMg<GgTl<! )Trenches and Deeps of Pacific Ocean)

 hsqhqg<! Ohvipqbqz<! hz! ngpqgTl<?! lMg<GgTl<! gi{h<hMgqe<xe/! ohVl<hize!

lMg<gt<!Olx<Gh<!hsqhqg<!Ohvipqh<!hGkqgtqz<!gi{h<hMgqe<xe/!

! hqx!Ohvipqgjth<!Ohize<xq!hsqhqg<!Ohvipqbqz<!w{<{x<x!ngpqgTl<!lMg<gTl<!

gi{h<hMgqe<xe/!

hsqhqg<!Ohvipq!ngpqgt<!lx<Xl<!lMg<gt<hsqhqg<!Ohvipq!ngpqgt<!lx<Xl<!lMg<gt<hsqhqg<!Ohvipq!ngpqgt<!lx<Xl<!lMg<gt<hsqhqg<!Ohvipq!ngpqgt<!lx<Xl<!lMg<gt<!!!!

u/w{<u/w{<u/w{<u/w{<!!!! ngpq!lx<Xl<!lMuqe<!ohbi<ngpq!lx<Xl<!lMuqe<!ohbi<ngpq!lx<Xl<!lMuqe<!ohbi<ngpq!lx<Xl<!lMuqe<!ohbi<!!!!

))))Name of the Trenches and Deeps) 

Npl<!lQm<miqz<!)Npl<!lQm<miqz<!)Npl<!lQm<miqz<!)Npl<!lQm<miqz<!)Depth in 

Meters) 

2/! liqbiei!)Mariana) 22113!

3/! Omir<gi!)Tonga) 21993!

4/! GBjvz<!)Kurile) 215:9!

5/! hqzqh<jhe<!)Philippine) 215:6!

6/! \h<hie<!)Japan) 214:6!

7/! gii<lomg<!)Karmadec) 21158!



8/! ohV.sqzq!)Peru-Chile) 9136!

9/! nZsqbe<!)Aleutian) 878:!

:/! jlb!noliqg<ge<!)Middle American) 7673!

21/! iqB,gqB,!)Ryukyu) 74:6!

ngpqgtqz<! liqbiei! ngpqkie<! )Mariana Trench)! dzgqOzOb! Nplie!

ngpqbiGl</!-ke<!Npl<!22?113!lQm<mi<!NGl</!!!!

-f<kqbh<! Ohvipqbqe<! ncbip! fqzk<Okix<xr<gt<! )-f<kqbh<! Ohvipqbqe<! ncbip! fqzk<Okix<xr<gt<! )-f<kqbh<! Ohvipqbqe<! ncbip! fqzk<Okix<xr<gt<! )-f<kqbh<! Ohvipqbqe<! ncbip! fqzk<Okix<xr<gt<! )Bottom Relief of the Indian Ocean / 

Configuration of Indian)  

-f<kqbh<!Ohvipq!Yi<!nxqLgl-f<kqbh<!Ohvipq!Yi<!nxqLgl-f<kqbh<!Ohvipq!Yi<!nxqLgl-f<kqbh<!Ohvipq!Yi<!nxqLgl<<<<!!!!

! -f<kqbh<! Ohvipq! gmgOvjgg<G! okx<gqOzOb! njlf<Kt<tK/! -h<Ohvipqbqe<!

umg<G! lx<Xl<! gqpg<G! wz<jzbig! Nsqbi?! Olx<G! wz<jzbig! Nh<iqg<gi! lx<Xl<!

oke<gqpg<G!wz<jzbig!N^<kqOvzqbi!lx<Xl<!okx<G!wz<jzbig!n{<mii<g<cgi!Ngqb!

g{<mr<gt<! dt<te/! -g<Ohvipq! fqzgh<! hvh<Hgm<gqjmOb! ke<! njluqmk<jkh<! ohx<X!

njlf<Kt<tK/!n{<mii<g<cgig<!g{<mk<jk!ym<cBt<t!oke<hGkqgtqz<!-f<kqbh<!Ohvipq!

hsqhqg<!OhvipqBme<!gzf<K!-j{f<K!gi{h<hMgqxK/!-f<kqbh<!Ohvipqbqe<!svisiq!Npl<!

Slii<!5111!lQm<mi<gt</!

wz<jzObiv!uqtql<Hg<!gmz<gt<!)wz<jzObiv!uqtql<Hg<!gmz<gt<!)wz<jzObiv!uqtql<Hg<!gmz<gt<!)wz<jzObiv!uqtql<Hg<!gmz<gt<!)Marginal Seas) 

1. olisil<hqg<!giz<uib<!)Mazambique Channel) 

2. osr<gmz<!)Red Sea) 

3. ohi<sqbe<!ujtGmi!)Persian Gulf) 

4. nf<klie<!gmz<!)Andaman Sea) 

5. nOvhqbe<!gmz<!)Arabian Sea) 

6. ur<git!uqiqGmi!)Bay of Bengal) 

-f<kqbh<!Ohvipqbqe<!hq-f<kqbh<!Ohvipqbqe<!hq-f<kqbh<!Ohvipqbqe<!hq-f<kqbh<!Ohvipqbqe<!hqx!Yvg<gmz<gt<x!Yvg<gmz<gt<x!Yvg<gmz<gt<x!Yvg<gmz<gt<!!!!

2/ Yle<!ujtGmi!)Gulf of Oman)!

3/ Wme<!ujtGmi!)Gulf of Aden)!

4/ gm<s<!ujtGmi!)Gulf of Kutch)!

5/ le<eii<!ujtGmi!)Gulf of mannar!

6/ hig<!fQi<s<!sf<kq!)Palk Strait)!

7/7/7/7/ lzig<gi!ujtGmi!)Gulf of Malacca)!!!!

-f<kqbh<!Ohvipqbqz<!dt<t!sqz!Lg<gqblie!kQUgt<-f<kqbh<!Ohvipqbqz<!dt<t!sqz!Lg<gqblie!kQUgt<-f<kqbh<!Ohvipqbqz<!dt<t!sqz!Lg<gqblie!kQUgt<-f<kqbh<!Ohvipqbqz<!dt<t!sqz!Lg<gqblie!kQUgt<!!!!

2/ lzgisq!)Malagasy) (lmgi^<gi<*!



3/3/3/3/ >zr<gi!)Srilanka) Ngqb!-v{<Ml<!lqgh<!ohiqb!kQUgt<!!!!

dzgqOzOb! yV! Ohvipq?! nke<! nVgqz<! dt<t! fim<ce<! ohbviz<! njpg<gh<hMuK!dzgqOzOb! yV! Ohvipq?! nke<! nVgqz<! dt<t! fim<ce<! ohbviz<! njpg<gh<hMuK!dzgqOzOb! yV! Ohvipq?! nke<! nVgqz<! dt<t! fim<ce<! ohbviz<! njpg<gh<hMuK!dzgqOzOb! yV! Ohvipq?! nke<! nVgqz<! dt<t! fim<ce<! ohbviz<! njpg<gh<hMuK!

-f<kqbh<!Ohvipq!lm<MOl!NGl</-f<kqbh<!Ohvipq!lm<MOl!NGl</-f<kqbh<!Ohvipq!lm<MOl!NGl</-f<kqbh<!Ohvipq!lm<MOl!NGl</! -f<kqbk<! Kj{g<g{<ml<! -f<kqbh<! Ohvipqjb!

nvhqg<gmz<!lx<Xl<!ur<git!uqiqGmig<!gmz<!we!-V!hqiqUgtigh<!hqiqg<gqxK/!

g{<mk<kqm<M!)g{<mk<kqm<M!)g{<mk<kqm<M!)g{<mk<kqm<M!)Continental Shelf) 

 nvhqg<gmz<! lx<Xl<! ur<git! uqiqGmig<! gmx<gjvh<! hGkqgjt! ym<c! gmzch<!

hGkqgtqz<! uqiqf<k! g{<mk<! kqm<Mg<gt<! gi{h<hMgqe<xe/! Nh<iqg<giuqe<! gqpg<Gg<!

gmx<gjvjb! ym<<cb! lzgisqk<! kQUh<! hGkqgtqZl<! g{<mk<kqm<Mg<gt<! uqiqf<K!

gi{h<hMgqe<xe/! -g<g{<mk<kqm<M! Olx<gqz<! 751gq/lQ! ngzligUl<?! \iui! Slk<kqvig<!

gmx<gjvh<! hGkqbqe<! nzgl<! 271! gq/lQ! ujvbqz<! Gjxf<Kl<! gi{h<hMgqxK/!

n{<mii<g<cgi! gx<gjxh<! hGkqgtqz<! -g<g{<mk<kqm<Mg<gt<! lqgUl<! GXgqg<!

gi{h<hMgqe<xe/! -f<kqbh<! kQhgx<hk<kqz<! njlf<k! gmOzivg<! g{<mk<kqm<ce<! svisiq!

ngzl<!Slii<!431!gq/lQm<mi<gt</!

jlbh<!Ohvipqk<!okimi<Ge<X!)jlbh<!Ohvipqk<!okimi<Ge<X!)jlbh<!Ohvipqk<!okimi<Ge<X!)jlbh<!Ohvipqk<!okimi<Ge<X!)Mid Oceanic Ridge) 

 !-f<kqbh<! Ohvipqbqz<! jlbh<! hGkqbqz<! njlf<k! okimi<Ge<X! zm<sk<kQU!

sOgi^m! okimi<Ge<X! )Lakshadweep-Chagos Ridge)we<x! ohbVme<! kqgp<gqxK/!

-k<okimi<Ge<X! lizk<kQUk<! okimi<Ge<X! )Maldives Ridge)! we<x! ohbiqZl<!

njpg<gh<hMgqxK/!

! -f<kqbh<!Ohvipqbqe<!jlbk<!okimi<Ge<X!611!oke<!nm<sk<kqx<G!okx<Gh<hGkqbqz<!

-V! hqiqUgtigh<! hqiqgqe<xe/! -ke<! Olx<Gg<! gqjth<! hGkq! ogi<gqze<! gi^<ohi<g<!

)Kergelen Gaussberg)! okimi<! Ge<X! weUl<?! -ke<! gqpg<Gg<! gqjtg<Ge<X! -f<kqb.

n{<mii<g<cg<!okimi<Ge<X!)Indian-Antarctic Ridge)!weUl<!njpg<gh<hMgqe<xe/!

osiOgim<viosiOgim<viosiOgim<viosiOgim<vi....siOgi^<!okimi<Ge<X!)siOgi^<!okimi<Ge<X!)siOgi^<!okimi<Ge<X!)siOgi^<!okimi<Ge<X!)Socotra Sagos Ridge) 

 -kjeg<! gii<z^<! ohi<g<! okimi<Ge<X! )Carlesberg Ridge) we<x! ohbVmEl<!

njpg<gqe<xei</!oke<!gqpg<G!Nh<iqg<giuqe<!gii<mi‡h<H!kQhgx<hl<!)Gaurdafui Peninsula)!

ujv!hvuqg<!gi{h<hMgqxK/!

sqosz<z^<!)sqosz<z^<!)sqosz<z^<!)sqosz<z^<!)Seychelles) 

 oliiqsqb^<! okimi<! Ge<X! )Mauritius Ridge)! -v{<migh<! hiqf<K! um! Olx<gigs<!

osz<ZgqxK/!

lzgisqk<!okimi<Ge<Xlzgisqk<!okimi<Ge<Xlzgisqk<!okimi<Ge<Xlzgisqk<!okimi<Ge<X!!!!

! lzgisqk<kQuqe<!oke<Ljebqz<!okimr<gq!511!oke<!nm<sl<!ujv!hvuqBt<tK/!

-f<kqbg<!Ohvipq!ncbipg<!ogih<hjvgt<!)-f<kqbg<!Ohvipq!ncbipg<!ogih<hjvgt<!)-f<kqbg<!Ohvipq!ncbipg<!ogih<hjvgt<!)-f<kqbg<!Ohvipq!ncbipg<!ogih<hjvgt<!)Ocean Basins in Indian Ocean) 



 -f<kqbh<! Ohvipqbqe<! jlbg<! Ge<X! -f<kqbh<! Ohvipqjb! -V! ohVl<!

ogih<hjvgtigh<! hqiqg<gqe<xK/! njubiju! weqz<! 2/gqpg<Gg<! ogih<hjv! 3/Olx<Gg<!

ogih<hjv/!

-f<kqbh<!Ohvipqbqe<!ncbip!fqzk<Okix<xl<!)-f<kqbh<!Ohvipqbqe<!ncbip!fqzk<Okix<xl<!)-f<kqbh<!Ohvipqbqe<!ncbip!fqzk<Okix<xl<!)-f<kqbh<!Ohvipqbqe<!ncbip!fqzk<Okix<xl<!)Bottom Relief of the Indian Ocean) 

1. Yle<!ogih<hjv!)Oman Basin) 

2. nOvhqbg<!ogih<hjv!)Arabian Basin) 

3. Osilizqe<!ogih<hjv!)Somali Basin) 

4. oliiqsqb^<!ogih<hjv!)Mouritius Basin) 

5. Ofim<miz<!ogih<hjv)Natal Basin) 

6. nm<zi{<cg<!.!-f<kqbe<!.n{<mii<cg<!ogih<hjv!)Atlantic-Indian-Antartic Basin) 

7. nf<klie<!ogih<hjv!)Andaman Basin) 

8. -f<kqbe<!.N^<kqOvzqbi!ogih<hjv!)Indian-Australia Basin) 

9. n{<mii<cg<!ogih<hjv!)Antarctic Basin) 

1. Yle<!ogih<hjv!)Yle<!ogih<hjv!)Yle<!ogih<hjv!)Yle<!ogih<hjv!)Oman Basin) 

 Yle<! ujtGmiuqe<! )Gulf of Oman) hvf<k! g{<mk<kqm<MgTg<gqjmOb! svisiq!

Slii<!4769!lQm<mi<!Npl<!ujv!Yle<!ogih<hjv!)Oman Basin)!njlf<Kt<tK/!

3/nOvhqbe<!ogih<hjv!)3/nOvhqbe<!ogih<hjv!)3/nOvhqbe<!ogih<hjv!)3/nOvhqbe<!ogih<hjv!)Arabian Basin) 

 nOvhqbe<!ogih<hjv!zm<sk<kQU!–sig<Ogi^<!okimi<!Ge<xqx<G!-jmbqz<!njlf<K!

gi{h<hMgqxK/!!!!

4/!Osilizq!ogih<hjv!)4/!Osilizq!ogih<hjv!)4/!Osilizq!ogih<hjv!)4/!Osilizq!ogih<hjv!)Somali Basin) 

 Osilizqg<! ogih<hjvbqe<! umOlx<gqz<! ^<Ogim<vi.siOgi^<! okii<Ge<Xl<! gqpg<gqz<!

lk<kqbk<!okimi<Ge<X!)Central Ridge) sqosz<z^<!.!oliiqsQb^<!okimi<Ge<X!)Seychelles-

Mauritius Ridge)! NgqbeUl<?! oke<! Olx<gqZl<! Olx<gqz<! Nh<iqg<gg<! gmx<gjvBl<!

njlf<Kt<te/!-ke<!svisiq!Npl<!Slii<!4711!lQm<mi<gt</!

5/!oliiqsqb^<!ogih<hjv5/!oliiqsqb^<!ogih<hjv5/!oliiqsqb^<!ogih<hjv5/!oliiqsqb^<!ogih<hjv!!!!))))Mauritius Basin) 

 oliiqsqb^<! ogih<hjv! oke<! Olx<G! -f<kqbe<! okimi<Ge<xqx<Gl<! oke<! lzgisqk<!

okimi<Ge<xqx<Gl<! -jmOb! 311! okx<G! nm<sl<! Lkz<! 511! okx<G! nm<sl<! ujv! hvuqg<!

gi{h<hMgqxK/!

6/!l <̂giQe<!ogih<hjv!)6/!l <̂giQe<!ogih<hjv!)6/!l <̂giQe<!ogih<hjv!)6/!l <̂giQe<!ogih<hjv!)Mascarene Basin) 

 -l<l^<giQe<! ogih<hjv! lzgisq! sqosz<z^<! .! oliiqsQb^<! gmzck<!

okimi<Ge<xqx<G!-jmOb!fQt<um<m!njlh<hqz<!)Oval Shape) gi{h<hMgqxK/!

7/!nGz<ai^<!7/!nGz<ai^<!7/!nGz<ai^<!7/!nGz<ai^<!....!!!!Ofm<miz<!ogih<hjv!)Ofm<miz<!ogih<hjv!)Ofm<miz<!ogih<hjv!)Ofm<miz<!ogih<hjv!)Agulhas-Natal Basin) 

 nGz<aiz<! Ofm<miz<! ogih<hjv! fQ{<m! ogih<hjv/! lzgisqk<! okimi<Ge<X!

-g<ogih<hjvbqe<!svisiq!Npl<!Slii<!4711!lQm<mviGl</!



8/8/8/8/!!!! nm<zi{<cg<!nm<zi{<cg<!nm<zi{<cg<!nm<zi{<cg<! ....!!!! -f<kqbe<-f<kqbe<-f<kqbe<-f<kqbe<....!!!! n{<mii<g<cg<! ogih<hjv! )n{<mii<g<cg<! ogih<hjv! )n{<mii<g<cg<! ogih<hjv! )n{<mii<g<cg<! ogih<hjv! )Atlantic – Indian – Antarctic 

Basin) 

 -f<kqbh<! Ohvipqbqe<! Olx<G! Lg! fQm<sqOb! nm<zi{<cg<! -f<kqbe<! n{<mii<g<cg!

ogih<hjvbiGl</!

9/!Olx<G!N^<kqOvzqbe<!ogih<hjv!)9/!Olx<G!N^<kqOvzqbe<!ogih<hjv!)9/!Olx<G!N^<kqOvzqbe<!ogih<hjv!)9/!Olx<G!N^<kqOvzqbe<!ogih<hjv!)West Australian Basin) 

 Olx<G!N^<kqOvzqbe<!ogih<hjv!lqgh<!hvf<k!osu<ug!ucUjmb!ogih<hjv/!

:/!jlb!-f<kqbg<!ogih<hjv!):/!jlb!-f<kqbg<!ogih<hjv!):/!jlb!-f<kqbg<!ogih<hjv!):/!jlb!-f<kqbg<!ogih<hjv!)Mid-Indian Basin) 

 -g<ogih<hjvbqe<!svisiq!Npl<!4711!lQm<mi</!

-f<kqbh<!Ohvipqbqe<!ngpqgt<!lx<Xl<!lMg<gt<!)-f<kqbh<!Ohvipqbqe<!ngpqgt<!lx<Xl<!lMg<gt<!)-f<kqbh<!Ohvipqbqe<!ngpqgt<!lx<Xl<!lMg<gt<!)-f<kqbh<!Ohvipqbqe<!ngpqgt<!lx<Xl<!lMg<gt<!)Trenches and Deeps of Indian Ocean) 

 -f<kqbh<! Ohvipqbqz<! lqgg<! Gjxf<k! ntOu! ngpqgt<! )Trenches) lx<Xl<! Ohvipq!

lMg<gt<! )Deeps)! gi{h<hMgqe<xe/! -f<kqbh<! Ohvipqbqz<! 71! skuQkl<! Np<gmz<!

sloutqgt<!)Deep Sea Plains)!NGl</!-ke<!svisiq!Npl<!Slii<!4711!lQm<mi<!Lkz<!7571!

lQm<mi<! ujv! gi{h<hMgqxK/! -h<Ohvipqbqe<! Np<hGkqgtqz<! njlf<k! Np<gmz<!

sloutqgtiue;!

2/ Osilizq!Np<gmz<!sloutq!)Somali Abyssal Plain) 

3/ >zr<gi!Np<gmz<!sloutq!)Srilanka Abyssal Plain) 

4/ -f<kqb!Np<gmz<!sloutq!)Indian Abyssal Plain) 

-f<kqbh<!Ohvipqgtqe<!Np<gmz<!ngpqgt<!)Trenches)!sqzux<jx-r<G!Ofig<gzil</!

� Sf<ki!nz<zK!\iui!Np<gmz<!ngpq!)Sunda or Java Trench) – 7450 lQm<mi<!Npl</!

� Yh<!ngpq!)Ob Trench) – 7986!lQm<mi<!Npl</!

� oliiqsqb^<!ngpq!)Mauritius Trench)!

� nlqvi{<Om!ngpq!)Amirante Trench)!

-f<kqbh<!Ohvipqbqz<!Sf<ki!nz<zK!\iui!ngpq!8561!lQm<mi<!NpLjmK/!-K!dzgqz<!

lqg!Nplie!liqbiei!lMju!uqm!4663!lQm<mi<!Gjxuie!Npl<!djmbK/!
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Unit III: Distribution of Temperature and Salinity: Vertical and 

Horizontal distribution of Sea water temperature – Salinity: Factors 

controlling salinity and distribution – Density of Sea water. 
 

Temperature Distribution of Oceans 

The study of the temperature of the oceans is important for determining the 

1. movement of large volumes of water (vertical and horizontal ocean currents), 

2. type and distribution of marine organisms at various depths of oceans, 

3. climate of coastal lands, etc. 

Source of Heat in Oceans 

The sun is the principal source of energy (Insolation). 

The ocean is also heated by the inner heat of the ocean itself (earth’s interior is hot. 

At the sea surface, the crust is only about 5 to 30 km thick). But this heat is 

negligible compared to that received from sun. 

VERTICAL AND HORIZONTAL DISTRIBUTION OF OCEAN TEMPERATURE 

The distributional pattern of temperature of ocean water is studied in two ways viz. 

 Horizontal distribution (temperature of surface water) and 

 Vertical distribution (from surface water to the bottom). 

Since the ocean has three dimensional shape, the depth of oceans, besides 

latitudes, is also taken into account in the study of temperature distribution. The 

following factors affect the distribution of temperature of ocean water. 

Latitudes 

The temperature of surface water decreases from equator toward the 

poles because the sun’s rays become more and more slanting and thus the amount 



of insolation decreases pole ward accordingly.  The temperature of surface water 

between 40°N and 40°S is lower than air temperature but it becomes higher than 

air temperature between 40°Latitude and the poles in both the hemispheres. 

Unequal distribution of land and water 

The temperature of ocean water varies in the northern and the southern 

hemispheres because of dominance of land in the northern hemisphere and water in 

the southern hemisphere.  As far as surface temperature is concerned, it has the 

following implications: 

 The oceans in the northern hemisphere receive more heat due to their contact with 

larger extent of land than their counterparts in the southern hemisphere and thus 

the temperature of surface water is comparatively higher in the northern 

hemisphere than the southern hemisphere. 

 The isotherms are not regular and do not follow latitudes in the northern 

hemisphere because of the existence of both warm and cold landmasses whereas 

they (isotherms) are regular and follow latitudes in the southern hemisphere 

because of the dominance of water. 

The temperature in the enclosed seas in low latitudes becomes higher because of 

the influence of surrounding land areas than the open seas e.g., the average annual 

temperature of surface water at the equator is 26.7°C whereas it is 37.8°C in the 

Red Sea and 34.4°C (94°F) in the Persian Gulf. 

Prevailing wind 

Wind direction largely affects the distribution of temperature of ocean water.  The 

winds blowing from the land towards the oceans and seas (i.e. offshore winds) 

drive warm surface water away from the coast resulting into upwelling of cold 

bottom water from below.  Thus, the replacement of warm water by cold water 



introduces longitudinal variation in temperature.  Contrary to this, the onshore 

winds pile up warm water near the coast and thus raise the temperature. 

Ocean currents 

Surface temperatures of the oceans are controlled by warm and cold currents. 

Warm currents raise the temperature of the affected areas whereas cool currents 

lower down the temperature. 

Other factors 

Other factors include the following: 

 Submarine ridges 

 Local weather conditions such as storms, cyclones, hurricanes, fog, cloudiness, 

evaporation and condensation 

 Location and Shape of area: The enclosed seas in the low latitudes record 

relatively higher temperature than the open seas whereas the enclosed seas have 

lower temperature than the open seas in the high latitudes. 

Horizontal Distribution of Temperature 

        Average temperature of surface water of the oceans is 26.7°C and the 

temperature gradually decreases from equator towards the poles. The rate of 

decrease of temperature with increasing latitudes is generally 0.5°C per latitude. 

The average temperatures become 22°C at 20° N and S latitudes, 14°C at 40° N 

and S latitude, and 0°C near the poles. I have already mentioned above that the 

oceans in the northern hemisphere record relatively higher average temperature 

than in the southern hemisphere. Please note that the highest temperature is not 

recorded at the equator rather it is a bit north of it. 

Also we should note that the average annual temperature of all the oceans is 

17.2°C. The average annual temperatures for the northern and southern 

hemispheres are 19.4°C and 16.1°C respectively. The variation of temperatures in 



the northern and southern hemispheres is because of unequal distribution of land 

and water as Northern hemisphere is made up of more land, while the southern 

hemisphere is made up of more oceans. 

In Northern Atlantic, there is a very low decrease of temperature with increasing 

latitudes towards north. This is because of the Gulf Stream currents which are 

warm currents. However, in southern Atlantic, the decrease of temperature with 

increasing latitude is more pronounced.  The table shows the variations of three 

major oceans: 

Latitudes Pacific Ocean Atlantic Ocean Indian Ocean 

00-10° 26 25.2 27 

10-20° 25 23.2 26.9 

20-30° 21.5 21.2 22.5 

30-40° 17 17 17 

40-50° 11.1 9 8.7 

50-60° 5 1.8 1.6 

60-70° -1.3 -1.3 -1.5 

 

Vertical Distribution of Temperature 
 

    The maximum temperature of the oceans is always on the surface because it 

directly receives the insolation. The heat is transmitted to the lower sections of the 

oceans through the mechanism of conduction. 



Solar rays very effectively penetrate up to 20m depth and they seldom go beyond 

200m depth. Consequently, the temperature decreases from the ocean surface with 

increasing depth but the rate of decrease of temperature with increasing depth is 

not uniform everywhere. The temperature falls very rapidly up to the depth of 

200m and thereafter the rate of decrease of temperature is slowed down. 

 

 

 

Photic Zone or Euphotic Zone 

    This is the upper layer of the ocean. The temperature is relatively constant and is 

100 meters deep. 

Thermocline 

Thermocline lies between 100-1000 meters. There is a steep fall in the 

temperature. The following graph shows the thermocline. 



Deep Zone 

Below 1000 meters is the deep zone. Here, the temperature is near zero °C. Please 

note that near bottom, the temperature of water never goes to 0°C. It is always 2-

3°C. 

Important Observations 

 Sea temperature decreases with increasing depth but the rate of decrease of 

temperature is not uniform. 

 The change in sea temperature below the depth of 1000m is negligible. The 

maximum change in temperature is between 100-1000 meters which is called 

Thermocline or Pycnocline. 

 Diurnal and annual ranges of temperature cease after a depth of 30 feet and 600 

feet respectively. 

 The rate of decrease of temperature with increasing depth from equator towards the 

poles is not uniform. 

Though, the surface temperature of the oceans decreases from equator to the poles, 

the temperature at the ocean bottom is uniform at all latitudes. However, some 

studies have shown that the coldest bottom temperatures, just below — 0.25°C, 

occur at 60-70°S, near the Antarctic continent. 

SALINITY OF OCEAN  

      In this article we will discuss about:- 1. Introduction to Salinity 2. Controlling 

Factors of Salinity 3. Distribution 4. Significance. 

Introduction to Salinity: 

Salinity is defined as the ratio between the weight of the dissolved materials and 

the weight of the sample sea water. Generally, salinity is defined as ‘the total 

amount of solid material in grams contained in one kilogram of sea water and is 

expressed as part per thousand (%o) e.g., 30%o (means 30 grams of salt in 1000 

grams of sea water). 



The oceanic salinity not only affects the marine organisms and plant community 

but it also affects the physical properties of the oceans such as temperature, 

density, pressure, waves and currents etc. The freezing point of ocean water also 

depends on salinity e.g., more saline water freezes slowly in comparison to less 

saline water. 

The boiling point of saline water is higher than the fresh water. Evaporation is also 

controlled by salinity as it is lower over more saline water than over less saline 

water. Salinity also increases the density of sea water. This is why man is seldom 

drowned in the sea water with very high salinity. Variation in salinity causes ocean 

currents. 

Controlling Factors of Salinity: 

There is a wide range of variation in the spatial distribution of salinity within the 

oceans and the seas. The factors affecting the amount of salt in different oceans 

and seas are called as controlling factors of oceanic salinity. 

Evaporation, precipitation, influx of river water, prevailing winds, ocean 

currents and sea waves are significant controlling factors: 

 

(1) Evaporation: 
        There is direct positive relationship between the rate of evaporation and 

salinity e.g., greater the evaporation, higher the salinity and vice versa. In 

fact, salt concentration increases with rapid rate of evaporation. Evaporation 

due to high temperature with low humidity (dry condition) causes more 

concentration of salt and overall salinity becomes higher. For example, 

salinity is higher near the tropics than at the equator because both the areas 

record high rate of evaporation but with dry air over the tropics of Cancer and 

Capricorn. 

According to Wust (1935) the average annual rate of evaporation in the 

Atlantic Ocean is 94 cm to the north of 400N, 149 cm at 200N and 105 cm 



near the equator (say thermal equator which is at 50N). Salinity is 34.680/00 at 

50N and more than 370/00 at 20°N. Evaporation in the southern Atlantic Ocean 

is 143 cm (per year) at 100S and only 43cm at 50S. 

In general subtropical high pressure belts and trade wind belts record rapid 

rate of evaporation which increases salinity but cloudy sky with high 

humidity lowers down salinity in the equatorial belt. It may be pointed out 

that salinity also controls evaporation. 

(2) Precipitation is inversely related to salinity e.g., higher the precipitation, 

lower the salinity and vice versa. This is why the regions of high rainfall 

(equatorial zone) record comparatively lower salinity than the regions of low 

rainfall (sub-tropical high pressure belts). 

The extra water in the temperate regions supplied by melt-water of ice 

coming from the polar areas increases the volume of water and therefore 

reduces salinity. It may be simply stated that the volume of water in the 

oceans is increased due to heavy rainfall and thus the ratio of salt to the total 

volume of water is reduced. 

(3) Influx of river water: 

Though the rivers bring salt from the land to the oceans but big and 

voluminous rivers pour down immense volume of water into the oceans and 

thus salinity is reduced at their mouths. For example, comparatively low 

salinity is found near the mouths of the Ganga, the Congo, the Nizer, the 

Amazon, the St. Lawrence etc. 



The effect of influx of river water is more pronounced in the enclosed seas 

e.g. the Danube, the Dneister, the Dneiper etc. reduce the salinity in the Black 

Sea (180/00). Salinity is reduced to 50/00 in the Gulf of Bothnia due to influx of 

immense volume of water brought by the rivers. On the other hand, where 

evaporation exceeds the influx of fresh river waters, there is increase in 

salinity (Mediterranean Sea records 400/00). 

There is seasonal variation of surface salinity with maximum and minimum 

runoff from the land I.e. salinity decreases with maximum runoff during rainy 

season and increases in the season of minimum runoff. 

(4) Atmospheric pressure and wind direction: 

Anticyclonic conditions with stable air and high temperature increase salinity 

of the surface water of the oceans. Sub-tropical high pressure belts represent 

such conditions to cause high salinity. Winds also help in the redistribution of 

salt in the oceans and the seas as winds drive away saline water to less saline 

areas resulting into decrease of salinity in the former and increase in the 

latter. 

In other words, in the areas of upwelling of water less saline water moves up 

from below (and hence low salinity) whereas the areas where water is piled 

up, salinity is increased. For example, trade winds drive away saline waters 

from the western coasts of the continents (or eastern margins of the oceans) 

and pile them up near the eastern coats (or western margins of the oceans) 

causing low salinity in the former area and high salinity in the latter. 



This is why the Gulf of Mexico records 360/00 to 370/ 00 salinity whereas it is 

only 340/00 in the Gulf of California. Westerlies increase the salinity along the 

western coasts of the continents whereas they lower the salinity along the 

eastern coast. Sometimes, winds minimize the spatial variation in salinity. 

(5) Circulation of oceanic water: 

Ocean currents affect the spatial distribution of salinity by mixing seawaters. 

Equatorial warm currents drive away salts from the western coastal areas of 

the continents and accumulate them along the eastern coastal areas. The high 

salinity of the Mexican Gulf is partly due to this factor. The North Atlantic 

Drift, the extension of the Gulf Stream increases salinity along the north-

western coasts of Europe. Similarly, salinity is reduced along the north-

eastern coasts of N. America due to cool Labrador Current. 

Ocean currents have least influence on salinity in the enclosed seas but those 

marginal seas which have communication with open seas through wide 

openings are certainly affected by currents in terms of salinity. For example, 

the North Atlantic Drift raises the salinity of the Norwegian and the North 

Seas. 

According to Wust oceanic salinity is affected mainly by three factors viz.: 

(i) Salinity is reduced by precipitation, 

(ii) Salinity increases due to evaporation, and 

(iii) Salinity varies due to mixing of water of different character. 

There is also temporal variation in oceanic salinity. The oceans in the northern 

hemisphere record maximum and minimum salinity during June (increased 

evaporation) and December (low evaporation) respectively. 



Distribution of Salinity: 

The average salinity in the oceans and the seas is 35%o but it spatially and 

temporally varies in different oceans, seas, and lakes. The variation in salinity is 

both horizontal and vertical (with depth). Salinity also varies from enclosed seas 

through partially closed seas to open seas. 

Thus, the spatial distribution of salinity is studied in two ways e.g.: 

(1) Horizontal distribution and 

(2) Vertical distribution. 

1. Horizontal Distribution: 

Horizontal distribution of oceanic salinity is studied in relation to latitudes but 

regional distribution is also considered wherein each ocean is separately described. 

Similarly, the pattern of spatial distribution of salinity in enclosed seas, partially 

enclosed seas and open seas is also considered. 

(i) Latitudinal distribution: 

On an average, salinity decreases from equator towards the poles. It may be 

mentioned that the highest salinity is seldom recorded near the equator though this 

zone records high temperature and evaporation but high rainfall reduces the 

relative proportion of salt. Thus, the equator accounts for only 35
0
/00 salinity. 

The highest salinity is observed between 20
0
-40

0
N (36

0
/00) because this zone is 

characterized by hi0gh temperature, high evaporation but significantly low rainfall. 

The average salinity of 35
0
/00 is recorded between 10

0
-30

0
 latitudes in the southern 

hemisphere. The zone between 40
0
-60

0
 latitudes in both the hemispheres records 

low salinity where it is 31
0
/00 and 33

0
/00 in the northern and the southern 

hemispheres respectively. 

Salinity further decreases in the polar zones because of influx of melt-water. On an 

average, the northern and the southern hemispheres record average salinity of 

34
0
/00 and 35

0
/00 respectively. 

On the basis of latitudinal distribution of salinity four zones of oceanic salinity 

may be identified e.g.: 

(i) Equatorial zones of relatively low salinity (due to excessive rainfall), 

(ii) Tropical zone (20
0
-30

0
) of maximum salinity (due to low rainfall and high 

evaporation), 



(iii) Temperate zone of low salinity, and 

(iv) Sub-polar and polar zone of minimum salinity. 

It may be pointed out that the marginal areas of the oceans bordering the continents 

have lower salinity than their central parts because freshwater is added to the 

marginal areas through the rivers. The salinity varies in the open seas according to 

the latitudes though it depends on the ocean currents but there is no control of 

latitudes on the distribution of salinity in the inland seas. Salinity of partially 

enclosed seas in the higher latitudes is seldom controlled by latitudes rather it 

depends on influx of melt-water. 

This is why the Baltic Sea records comparatively lower salinity than the North Sea 

though the latitudinal extent of both the seas is the same. Table 26.2 presents 

latitude- wise distribution of oceanic salinity in both the hemispheres. 

(ii) Regional distribution of surface salinity of the oceans and the seas is 

described in two ways viz:. 

(a) distribution of salinity in individual oceans and 

(b) salinity zones of all the oceans together. 

Jenkins has divided the oceans on the basis of salinity variations into three 

categories as follows: 

(A) Seas having salinity above normal: 

(a) Red Sea (34-41
0
/00), 

(b) Persian Gulf (37-38
0
/00), and 

(c) Mediterranean Sea (37-39
0
/00). 

(B) Seas having normal salinity: 

(a) Caribbean Sea and Gulf of Mexico 35-36
0
/00, 

(b) Bass Strait (35
0
/00), and 

(c) Gulf of California (25-35.5
0
/00). 

(C) Seas having salinity below normal: 

(a) Slightly less: 

(i) Arctic Ocean (20-35
0
/00), 

(ii) North Australian Sea(33-34
0
/00), 

(iii) Bering Sea (28-33
0
/00), 



(iv) Okhotsk Sea (30-32
0
/00), 

(v) Japan Sea (30-34
0
/00), 

(vi) China Sea (25-35
0
/00), 

(vii) Andaman Sea (30-32
0
/00), 

(viii) North Sea (31-35
0
/00), 

(ix) English Channel (32-35
0
/00), and 

(x) Gulf of St. Lawrence (30-32
0
/00); 

(b) Much below: 

(i) Baltic Sea (3-15
0
/00), and 

(ii) Hudson Bay (3-15
0
/00). 

Pacific Ocean: 

There is wide range of salinity difference in the Pacific Ocean because of its shape 

and larger areal extent (fig. 26.1). Salinity remains 34.85
0
/00 near the equator. It 

increases to 35
0
/00between 15

0
-20

0
 latitudes in the northern hemisphere but it 

becomes still higher (36
0
/00) in the southern Pacific Ocean between the same 

latitudes. 

Salinity again decreases further northward in the western parts of the Pacific where 

it becomes 31
0
/00in the Okhotsk Sea and 34

0
/00 near Manchuria because of influx of 

melt water brought by the Oyashio current coming from the Bering Strait and due 

to weakening of Kuroshio warm current. 

Salinity also decreases along the Californian, Middle American and Peruvian 

Coasts due to transfer of water and upwelling of cold water from below. Just to the 

south of high salinity zone (between 15
0
-20

0
S) in the southern Pacific as referred to 

above (36
0
/00) it becomes low along the Peruvian and Chilean coasts (33

0
/00). Low 

salinity is noted infront of river mouths (Yellow River = 30
0
/00, and Yangtzekiang 

= 33
0
/00). 

 

https://www.geographynotes.com/wp-content/uploads/2017/03/clip_image006-40.jpg


Atlantic Ocean: 

The average salinity of the Atlantic Ocean is 35.67
0
/00. The highest salinity is not 

observed at the equator rather it is recorded between 15
0
-20

0
 latitudes. Salinity 

recorded at 5
0
N, 15

0
N and 15

0
S as 34.98

0
/00,36

0
/00 and 37.77

0
/00 respectively 

indicates increasing trend of salinity from equator towards the tropics of Cancer 

and Capricorn. The central zone of the North Atlantic Ocean located between 20
0
N 

and 30
0
N and 20

0
W-60

0
W records maximum salinity (37

0
/00) and it gradually 

decreases further northward but with varying trends. 

The eastern marginal areas of the North Atlantic beyond 40
0
 latitude record 

comparatively higher salinity than the western margin (east American coast ) 

because the Gulf Stream carries saline water from the American coast !o the north-

western European coast. Maximum salinity of 37
0
/00 in the southern Atlantic is 

found in a region demarcated by 12
0
S-20

0
S latitudes and 40

0
W-15

0
W longitudes. 

Salinity, thereafter, gradually decreases southward. It is apparent from fig. 26.2 

that salinity is higher along the western margin than the eastern margin between 

10
0
-30

0
 in the South Atlantic because of upwelling of water along the African 

coast. Comparatively low salinity is found in front of river mouths, St. Lawrence 

31
0
/00. Amazon 15

0
/00, Congo 34

0
/00 Niger 

0
/00 Senegal 34

0
/00, Rhine 32

0
/00 etc. 

The pattern of spatial distribution of salinity is quite different in the partially 

enclosed seas of the Atlantic Oceans. The North Sea in spite of its location in 

higher latitudes records 34%o salinity due to more saline water brought by the 

North Atlantic Drift. Baltic Sea, on the other hand, records low salinity due to 

influx of river water. Further northward salinity continues to decrease as it 

becomes 7 to 8
0
/00 around Rugen Island. It becomes as low as 2

0
/00 in the Gulf of 

Bothnia due to influx of freshwater. 

Salinity of 8 to 11
0
/00 is recorded to the south of Sweden (around Bornholm in 

Baltic Sea). The Mediterranean Sea records high salinity due to evaporation and 

little mixture of Atlantic water. Salinity increases from the western part of the 

Mediterranean Sea (36.5
0
/00) to the eastern part (39

0
/00) but it is remarkably 

reduced to 17-18
0
/00 in the Black Sea due to enormous volume of freshwater 

brought by the Dneiper, the Danube etc. There is high salinity in the Gulf of 

Mexico (36
0
/00) and the Caribbean Sea due to more saline water brought by the 

north equatorial current. 

Indian Ocean: 

The spatial distribution of salinity in the Indian Ocean is more variable and 

complex than the Pacific and Atlantic oceans. An average salinity of 35
0
/00 is found 



between 0
0
-10

0
N but it gradually decreases northward in the Bay of Bengal 

(33.5
0
/00, at 10

0
N lat to 30

0
/00 at the mouth of the Ganga) because of influx of 

immense volume of freshwater brought by the Ganga river. 

On the other hand, the Arabian Sea records higher salinity (36
0
/00) than the Bay of 

Bengal because there is higher rate of evaporation due to relatively less humid 

conditions and low influx of freshwater as compared to the Bay of Bengal. The 

western coast of Australia records higher salinity due to dry weather. 

The partially enclosed seas have higher salinity e.g. it is 37
0
/00 at the head and 

40
0
/00 in the interior of the Persian Gulf. The Red Sea records the highest salinity 

(varying between 36
0
/00 and 41

0
/00 in its different parts) because of low 

precipitation and very high evaporation. 

It may be mentioned that spatial distribution of surface salinity of the oceans and 

the seas is represented by isohalines which are the lines that join the places of 

equal salinity at the sea surface (on the map). 

Inland Seas and Lakes: 

The amount of salt in the inland seas and lakes is controlled by the rate of 

evaporation, temperature, influx of river water and the presence or absence of 

outlets. Wherever a river comes out of a lake or inland sea, salinity is reduced 

because salt is taken out of the water bodies by the river. The influx of fresh water 

brought by the river into the lakes and inland seas also lowers down the salinity. 

For example, low salinity of the northern part of Caspian Sea (14
0
/00) is because of 

addition of enormous volume of water brought by the rivers like Volga, Ural etc. 

but it becomes as high as 170
0
/00 in the southern part i.e. the Gulf of Karabugas. 

Very high salinity is found in Great Salt lake
0
/00, Utah, USA), Red Sea (240

0
/00), 

Lake Van (330
0
/00, Turkey), Dead Sea (238

0
/00) etc. 

2. Vertical Distribution: 

No definite trend of distribution of salinity with depth can be spelt out because 

both the trends of increase and decrease of salinity with increasing depths have 

been observed. For example, salinity at the southern boundary of the Atlantic is 

33
0
/00 at the surface but it increases to 34.5

0
/00 at the depth of 200 fathoms (1200 

feet). 

It further increases to 34.75% at the depth of 600 fathoms. On the other hand, 

surface salinity is 37
0
/00 at 20°S latitude but it decreases to 35

0
/00 at greater depth. 

 



The following characteristics of vertical distribution of salinity may be stated: 

1. Salinity increases with increasing depth in high latitudes i.e. there is positive 

relationship between the amount of salinity and depth because of denser water 

below. 

2. The trend of increase of salinity with increasing depths is confined to 200 

fathoms from the surface in middle latitudes beyond which it decreases with 

increasing depths. Salinity is low at the surface at the equator due to high rainfall 

and transfer of water through equatorial currents but higher salinity is noted below 

the water surface. It again becomes low at the bottom. More studies and data of 

salinity distribution at regular depths in different oceans and seas are required so 

that definite characteristic features of vertical distribution of salinity may be 

determined. 

3. Maximum salinity is found in the upper layer of the oceanic water. Salinity 

decreases with increasing depth. Thus, the upper zone of maximum salinity and the 

lower zone of minimum salinity is separated by a transition zone which is called as 

thermocline zone, on an average above which high salinity is found while low 

salinity is found below this zone. It may be remembered that this should not be 

taken as a general rule because the vertical distribution of salinity is very 

complicated. 

4. It may be mentioned that the depth zone of oceans between 300m and 1000m is 

characterized by varying trends of vertical distribution of temperature (fig. 25.7), 

density of seawater (fig. 25.8), and salinity of ocean water (fig. 25.10). 
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This zone is characterized by rapid change of seawater density (increase in density 

with increasing depth in low latitudes, but constant high density in high latitudes) 

and is known as pycnocline, while this zone represents rapid decrease of 

https://www.geographynotes.com/wp-content/uploads/2017/03/clip_image013-6.jpg
https://www.geographynotes.com/wp-content/uploads/2017/03/clip_image015-6.jpg


temperature with increasing depth upto 1000m in low latitudes (fig. 25.7), and is 

called as thermocline. 

On the other hand, this zone, representing rapid change of salinity (decrease in sea 

water salinity with increasing depth in low latitudes, and increase in sea water 

salinity with increasing depth in high latitudes) is known as halocline (fig. 25.10). 

It is apparent from fig. 25.9 that thermocline and pycnocline reveal opposite trends 

of vertical distribution of temperature and density of seawater. 

 
Significance of Salinity: 

The ocean salinity has significant effects on physical property of seawater and 

other aspects of the oceans as follows: 

1. The freezing and boiling points are greatly affected and controlled by addition or 

subtraction of salts in seawater. The saline water freezes slowly in comparison to 

fresh water. It is known to all that pure water freezes at the temperature of 0
0
C 

freezing point. If the salinity of seawater becomes 35% then it would freeze at the 

https://www.geographynotes.com/wp-content/uploads/2017/03/clip_image016-9.jpg


temperature of – 1.91
0
C. On the other hand, the boiling point of saline water 

(seawater) is higher than fresh water. 

2. Salinity and density of seawater are positively correlated i.e. the salinity of 

seawater increases its density because solutes (here salts) in water have greater 

atomic weight than the molecules of fresh water. This is why man is seldom 

drowned in the seawater with very high salinity. 

3. Evaporation is controlled by salinity of the oceans. In fact, solutes (salts) in 

water lowers the rate of evaporation in the oceans. Thus more saline water is less 

evaporated than less saline water. It may be mentioned that evaporation also 

controls salinity of seawater. More evaporation reduces the volume of seawater 

and hence the concentration of salts increases (i.e., seawater salinity increases). 

4. Spatial variation in seawater salinity becomes potent factor in the origin of 

ocean currents. 

5. The ocean salinity affects the marine organisms and plant community. 
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SEMESTER- II CC-III 

INTRODUCTION TO OCEANOGRAPHY 

CODE: 18K2G03 

 

Unit III: Distribution of Temperature and Salinity: Vertical and 

Horizontal distribution of Sea water temperature – Salinity: Factors 

controlling salinity and distribution – Density of Sea water. 
 
பருங்கடின் பெப்ில 

 

             கடல் ீரின் குிர்ந்த லஅல்து வயப்ந லலன அந்து கூறுயதத வருங்கடல் 

வயப்ல ப்டும். வதுயக வயப் லனது வயப்நிலனப் னன்டுத்த ‘டிகரி 

வெல்ெனஸ்’ ன் அகல் கூப்டுகது. வருங்கடல் ீபது அதகட்ெ வயப்த்லத சூரினின் 

வயப் கதர்யெீல் மூநக வறுகது.  ீரின் வயப்ம் நற்றும் குிர்ச்ெ அலடமம் தன் த்தன் 

தன்லநனிருந்து குப்ிட்ட அவு தயறுடுகது. 

பபாழி ீர் பெப்நலடயும் முலகள்  

1 .சூரின கதயசீ்ெல உள்யங்க வகள்ளுதல்,  

2. தபம ஆழ் பப்புகில் அலநத்துள் புயினம குதனில் இருந்து வயப் ெ 

முலனில் வயப்நலடதல்   

3. இனக்க யிலெகள் வயப்நக நற்ம் அலடதல்  

4. தயதமுல யிலயக யிநண்டத்தல் இருந்து வயப்ச்ெம் யனிக வயப்ம் 

வறுதல். 

5. ீபயி சுருக்கம் , குிர்யலடதல், கடத்தல், வயப்ச்ெம் நற்றும் கதயசீ்ெ முலகல் 

தபம ீர்ப்பப்பு குிர்யலடதல், வயப்முறுதல் கழ்கது. 

 

 

 

பருங்கடின் பெப் கிலடப்பெல ாதிக்கும் காபணிகள்  

அட்ெக் தகடுகள், யசீும் கற்று வருங்கடல் ீதபட்டங்கள்நற்றும் த 

யிலஆகனலயவருங்கடன் வயப் பயலப் தக்கும் முக்கன கபணிககும். 

1. அட்சபகாடுகள்  



புயினின் நீது சூரின கதர்கள் ெய்யக யிளயதல் கடல் தநற்பப்பு ீரின் வயப்ல புயினிலடக் 

தகட்டிருந்து துருயத்லத தக்க வெல், வெல் குலகது. 

2. ெசீும் காற்றுகள்  

          கற்று யசீும் தலெ வருங்கடன் வயப் பயல வயகுயக தக்கது. 

ப்குதனிருந்து வருங்கடல் அல்து கடல தக்க யசீும் கற்று வருங்கடல் ீரின் 

வயப்த்லத உனர்த்துகது. குிர்கத்தல் ிமூடின குதகிருந்து கடல தக்க யசீும் 

கற்று கடல் ீரின் வயப்த்லத குலக்கது. யினபக் கற்று யசீும் குதகில் 

கடற்கலபனிருந்து யசீும் கற்று கடன் கர்ந்வதளம் (upwelling) குிர்ந்த ீலபதநலும் 

உனர்த்துயதல் கடல் ீரின் வயப் அவு குலகது. அததெநனம் கடருந்து யசீும் கற்று 

வயப்ீலப எதப குதனில் குயிப்தல் கடல்ீரின் வயப்லலன குப்ிட்ட அவு 

உனர்த்துகது. 

3. பருங்கடல் ீபபாட்டங்கள்  

           வயப் ீதபட்டங்கள் ங்வகல்ம் வெல்கதத அங்கு வருங்கடல் ீரின் வயப்த்லத 

அதகரிக்கச் வெய்மம் அதத தயலனில் குிர் ீதபட்டங்கள் வருங்கடல் ீரின் வயப்த்லதக் 

குலக்கன். கல்ப்ீதபட்டம் (வயப் ீதபட்டம்) யடஅவநரிக்கயின் கமக்குக் கடற்கலப 

நற்றும் தபப்யின் தநற்கு கடற்கலபப் குதகில் வயப்த்லத அதகரிக்கன்து. பட 

குிர்ீதபட்டம் யடஅவநரிக்கயின் யடகமக்கு கடற்கலபனின் வயப்த்லதக் குலக்கது.  

இயற்லத் தயிப ென கபணிக கடடி நலத்வதடர்கள், உள்ளூர் யில 

நற்ங்க புனல், சூயி, ஹரிதகன், மூடுி, தநகமூட்டம், ஆயினதல், தபயநதல் 

தன்லயமம் கடல்ீரின் தநற்பப்பு வயப்த்லததக்கன்.  

4. டப்பு காற்றுகள்  

   தபமனின்  தநற்பப்பு வயப்ல கற்று யசீும் தலெனின் தன்லநனல் தக்கத்தற்கு 

உட்டுகது . த்தருந்து தபிகல தக்க யசீும் ம் ீங்கன கற்று 

வயப்தநற்ப்ட்ட கடற்கலபனிதனிருந்து தப ீலப தள்ி வெல்யதல் கடடி 

ஆமத்தருந்து குிர்ந்த ீர் கர்க்கனக தநற்பப்ிற்கு யருகது . தடகற்றுகள் 

அனநண்டத்தல் தபிகின் கமக்கு பு யிிம்புகள் அல்து கண்டங்கின் தநற்கு 

கடற்கலப குதகில் த்தருந்து தபம தக்க யசீுயதல் வயப்ல 

அதகரித்துள்து. லநன அட்ெ குதகில் தநற்கு தபப் நற்றும் யடஅவநரிக்கயில் 



தபம வயப்ல , தநற்கு குத தபிலன கட்டிலும் அதகநக உள்து. கபணம் 

னவதில் தநல கற்றுகள் ம் தக்கன தலெனில் யசீுயதல் வயப்ல அதகரிப்பு 

இங்கு கழ்கது.  

பபாழினின் பெப்ில கிலடப்பெல்  

     புயி டுக்தகட்டு குதனிருந்து துருய குத தக்கன னணத்தல் தபமனின் 

வயப்ல குலந்து வகண்தட வெல்யலத ம் உணபம். தபமனின் ெபெரி 

வயப்ல 26 .7  டிகரி வெல்ஸனஸ் உனர் அட்ெம் வெல் வெல் கழ்கண்ட யண்ணம் 

குலந்து கணப்டுகது.  

20டிகரி அட்ெத்தல் ெபெரி வயப்ல 22 டிகரி வெல்ஸனஸ் ஆகும். 

40டிகரி அட்ெத்தல் ெபெரி வயப்ல 14 டிகரி வெல்ஸனஸ் ஆகும். 

துருய குதகில் ெபெரி வயப்ல ௦  டிகரி வெல்ஸனஸ் ஆகும்.அலத்து தபிகிலும் 

ெபெரி வயப்ல 26 .7 டிகரி வெல்ஸனஸ் ஆகும்.  

 

 யடதக தபமகின் ஆண்டு ெபெரி வயப்ல 29 .4டிகரி வெல்ஸனஸ் ஆகும். 

வதன்தக தபமகின் ஆண்டு ெபெரி வயப்ல 26 .1டிகரி வெல்ஸனஸ் ஆகும். 

இவ்யிரு தகங்கிலும் ம் நற்றும் ீர்பப்ின் பயல் தயறுடுகள் தன் 

தபமகில் கணப்டும் வயப்ல தயறுட்டிற்கு கபணினகும். 

 tl Nfhsj;jpy; ml;r Nuif msT ruhrhp ntg;gepiy 25.0˚ nry;rpa];  jhd;. 

,q;F ntg;g ePNuhl;lq;fspd; jhf;fq;fs; mjpfkhf epyTtjhy; ntg;gepiy 

Fiwfpd;w Nghf;F fhzg;gLfpwJ. 

 tlNfhsj;jpy; 50˚ tlf;F ml;rk; kw;Wk; 70˚tlf;F ml;rj;jpw;F cl;gl;l 

Nguhopfspy; ruhrhp  ntg;gepiy 5˚ nry;rpa]; msTjhd; gjpthfpAs;sJ. 

ml;yhz;bf; Nguhopapy; kl;LNk Fiwe;j kjpg;Gila ml;rNuifg; gFjpfspypUe;J 

caH kjpg;Gila ml;rNuif gFjpfspypUe;J caH kjpg;Gila ml;rNuif nry;y 

nry;y ntg;gepiy FiwAk; tPjk; mjpfkhf njd;gLfpwJ.  



 ml;yhz;bf; kw;Wk; ,e;jpag; Nguhopfspd; ntg;gepiy grpgpf; Nguhopapd; ntg;g 

epiyiaf; fhl;bYk; FiwthfNt cs;sJ. fhuzq;fs; gpd;tUkhW njhlHG 

gLj;jg;gLfpd;wd. 

1.ml;yhz;bf; Nguhopapd; ruhrhp ntg;gepiy 26.91˚nry;rpa]; MFk;. 

2. ,e;jpa Nguhopapd; ruhrhp ntg;gepiy 27.0˚nry;rpa]; MFk;. 

3.Nkw;F grpgpf; Nguhopapy; epA]lfhl;yhe;J mUfpy; ruhrhpahf 32.2˚ nr. 

ntg;gepiy gjpthfpAs;sJ.  

4. ,e;jpa Nguhopapy; mugpf;fly; kw;Wk; tq;fhs tphpFlh fly; gFjpfspy; ruhrhp 

caHe;j ntg;gepiyg; gjptsT 25˚ nry;rpa]; MFk;. 

5. Klg;gl;l nrq;flypd; ruhrhp ntg;gepiy 32.2˚ nry;rpa]; MFk;. 

6. ngHrpa tisFlhtpy; ruhrhp ntg;gepiy 34.4˚ nry;rpa]; MFk;.  

Nguhopfspy; FspH fhyj;jpy; fhzg;gLk; ntg;gepiyapd; fpilg;guty; 

    NygulhH ePNuhl;lk; fhuzkhf tl Nkw;F ml;yhz;bf; gFjpapy; epA 

ngsz;l;yhe;Jf;Fj; njw;Nf rkntg;gf; NfhLfs; neUf;fkhff; fhzg;gLfpwJ.  

    tl ml;yhz;bf; rydk; (ntg;g ePNuhl;lk;) fhuzkhf tl fpof;F 

ml;yhz;bf; gFjpapdddy; INuhg;gh fz;lj;jpw;F Nkw;fpy; cs;s flw; gFjpfs; 

kw;Wk; tl flypy; rk ntg;gf; NfhLfs; mjpf ,ilntspap; fhzg;gLfpd;wd. 

    njd; ml;yhz;bf; Nguhopg; gFjpapy; rkntg;gf; NfhLfSf;F ,ilapyhd 

,ilntsp rPuhf mike;Js;sJ. vdpDk; Nkw;Fg; gFjpapy; gpNurpy; ntg;g 

ePNuhl;lk; fhuzkhfr; rk ntg;gf; NfhLfs; njd; Nkw;fhf tise;J 

fhzg;gLfpd;wd. fpof;F gFjpapy; ngq;Fyh FspH ePNuhl;lk; fhuzkhfr; 

rkntg;gf; NfhL tl fpof;F jpir Nehf;fp tise;J fhzg;gLfpwJ. 

  fpof;F kw;Wk; Nkw;F ml;yhz;bf; Nguhopapy; kpifahd NtWghLfs; 

fhzg;gLfpd;wd. Nyg;ulhH FspH ePNuhl;lk; fhuzkhf ml;yhz;bf; Nguhopapd; 

Nkw;F gFjpfspu; 0˚ nry;rpa]; rkntg;gf; NfhL 50˚ tlf;F kw;Wk; 60˚ tlf;F 



ml;rNuifg; gFjpfs; tiu fhzg;gLfpwJ. ml;yhz;bf; fpof;Fg; gFjpapy; ,Nj 

ml;rg; gFjpapy; 9˚ nry;rpa]; Kjy; 13˚ nry;rpa]; ntg;gepiy tiu 

fhzg;gLfpwJ. Nkw;fpy; yhg;ulhH FspH ePNuhl;lKk; fpof;fpy; ntg;gkhd tl 

ml;yhz;bf; rydKk; gha;tNj ,.jw;F fhuzkhfpwJ. 

       rkntg;gf; NfhL tlf;F Nehf;fp tise;J fhzg;gLtjw;F fhuzk; 

ntg;gkhd FNuh\pah ePNuhl;lj;jpd; ePl;rpNaahk;. [g;ghd; flw;fiuia mLj;Jr; 

rkntg;gf; NfhLfs; neUq;fpf; fhzg;gLtjw;F fhuzk; tlf;fpypUe;J njw;fhf 

ghAk; XNahrpNah FspH ePNuhl;lk; MFk;.  

               grpgpf; Nguhspapy; Gtp eLf;Nfhl;Lg; gFjpapd; Nkw;Fg; 

gFjpapy; ntg;gepiy fpof;Fg; gFjpiaf; fhl;bYk; mjpfk;. Vnddpy; 

GtpeLf;Nfhl;L ePNuhl;lk; ntg;gkjd ePiu Nkw;Fg; gFjpapy; Ftpfpd;wJ. Mdhy; 

fpof;F gFjpapy; flyb FspHe;j ePH NknyOtJk;> GtpeLf; Nfhl;L vjpH ePNuhl;lk; 

xg;ghf FspHe;j ePiu nfhz;L NrHg;gJk; Mfpa ,U tpidfs; fhzg;gLfpd;wd. 

njw;F grpgpf; Nguhspapy; rk ntg;gf; NfhLfs; ,izahf ,Ug;gpDk; njd; 

mnkhpf;fhtpd; Nkw;F flw;fiuia xl;b tise;J fhzg;gLfpd;w Nghf;fpid 

Nehf;fyhk;. mg;gFjpapy; njw;fpypUe;J tlf;fhf ghAk; `k;Nghy;l; my;yJ ngU 

FspH ePNuhl;lk; ,jw;F fhuzkhfpwJ. 

     ,e;jpa Nguhspapd; tl gFjpapy; 25˚ nry;rpa]; kw;Wk; 28˚ nry;rpa]; rk 

ntg;gf; NfhLfs; fhzg;gLfpd;wd. njd; gFjpapy; rkntg;gf; NfhLfs; 

ml;rNuiff;F ,izahfr; nry;Yfpd;wd. vdpDk; ed;dk;gpf;if Kidis 

mLj;J mFy;fhz; FspH ePNuhl;lk; gha;tjd; fhuzkhfr; rk ntg;gf; NfhLfs; 

njw;F Nehf;fp tise;J njd;gLfpwJ. 

Nfhilfhyj;jpy; ntg;gepiy fpilg;guty; 



        FspHfhy ntg;gepiyf; fpilg;gutypUe;J Nfhil fhy ntg;gepiy 

guty; mjpf khw;wq;fis nfhz;Ls;sd. rk ntg;gf; NfhLfs; Nltp]; 

ePHr;re;jpapy; tlf;F Gwkhf tise;J mike;Js;sd.  

   njd; Nfhsj;jpy; ePHg;gFjp mjpfkpUg;gjhy; ePHf; fyg;G jhuhskhf 

,Ug;gjhYk; Nfhil kw;Wk; FspHfhy ntg;gepiy fpilg;gutypy; mjpf mstpy; 

khw;wq;fs; ,d;wpf; fhzg;gLtij mjpwayhk;. 

         ml;yhz;bf; Nguhopiaf; fhl;bYk; grpgpf; Nguhopapy; Fwpg;ghf njd; 

grpgpf; Nguhopapy; rk ntg;gf; NfhLfs; rw;nwhg;g ml;rNuiffSf;F ,izahfNt 

nry;fpd;wd. Mkw;F grpgpf; Nguhopay; Fwpg;ghf M];jpNuypah, Mrpahg; 

gFjpfspy; ngUk; gug;gpy; ntg;gepiy 28˚ nry;rpa];;Rf;Fk; mjpfkhf 

fhzg;gLfpwJ. fhuzk; vd;dntdpu; njw;F GtpeLf;Nfhl;L ePNhl;lk; ntg;gkhd 

ePhpid ,g;gFjpap;y; Ftpfpd;wd. 

          ,e;jpag; Nguhopapy; mugpf;fly; kw;Wk; tq;fhs tphpFlhf; fly; 

Mfpatw;wpd; Nfhilfhy ntg;gepiy 28˚ nry;rpa];  Mf cs;sJ. Nkw;F 

gFjpay; rkntg;gf; NfhLfs; ml;rNuiffSf;F ,izahf nry;fpd;wd. vdpDk; 

Mg;gphpf;fhf; flw;fiuia Nehf;fp ntg;gepiy rw;Wf; Fiwe;J nfhz;Nl nry;fpd;w 

Nghf;fpid Nehf;Ff. ,e;jpag; Nguhopapd; njd; gFjpapy; rkntg;gf; NfhLfs;<> 

ml;rNuiffSf;F ,izahf mike;Js;s ghq;fpidAk; fhzyhk;. 

Nguhop ePhpd; xU ehisa ntg;g NtWghL 

     xU ehisa caHntg;gepiyf;Fk; Fiwe;j ntg;gepiyf;Fk; ,ilNa 

cs;s NtWghLjhd; ehnshd;wpw;fhd ntg;g NtWghL MFk;. ntg;g NtWghL 

Nguhop ePhpy; 1˚ nry;rpa]; mstpw;Fk; FiwthfNt cs;sJ. nghJthf jho;e;j 

ml;rg; gFjpfspy; Nguhopapd; Nkw;gug;G ntg;gepiy NtWghL RkhH 0.3˚ nry;rpa]; 

mstpYk; caH ml;rg; gFjpfspy; Nguhopapd; Nkw;gug;G ntg;gepiy NtWghL 0.2˚ 

nry;rpa]; Kjy; 0.3˚ nry;rpa]; vd;w msT tiu fhzg;gLfpd;wJ. 



  xU ehisa ntg;g NtWghL fPo;fz;l fhuzpfspd; ,af;fj;ijg; nghUj;J 

mike;Js;sJ. 

1. tspkz;lyj;jpd; jd;ik>> Nkf %l;lk; kw;Wk; njspthd thdk; Mfpad. 

2. fhw;wpd; cWjpr; rkepiy kw;Wk; cWjpaw;w rkepiy Mfpad. 

3. Nguhop ePhpd; mLf;fikg;G Mfpatw;iwAk; nghUj;jikAk;.. 

Nghopfspd; Mz;L ntg;g NtWghLfs;  

     tl Nfhsj;jpy; Mf];l; khjj;jpy; cr;r ntg;gepiy kw;;Wk; gpg;uthp 

khjj;jpy; Fiwe;j ntg;gepiy Mfpa ntg;gepiy msTfs; gjpthf;fg;gl;Ls;sd. 

ruhrhpahf Nguhopfspy; Mz;L ntg;gepiy NtWghL 12˚ nry;]pa]; MFk;. 

Mdhy; ,g;ntg;gepiy NtWghL #hpa fjpHtPr;R> fly;fspd; jd;ik kw;Wk; 

jyf;fhw;Wfspd; jd;ik kw;Wk; fly;fspd; miktplk; mbg;gilapy; .,lj;jpw;F 

.,lk;> fhyj;jpw;F fhyk; NtWgLk; kw;Wk; khWgLk; jd;ikfs; cilad. %lg;gl; 

fly;fspy; fly; ePHg;gug;Gfspy; ntg;gepiy jpwe;j fly; ePHg;gug;Gspd; 

ntg;gepiyf; fhl;bYk; kpFjpahf cs;sd. rhd;whf ghy;bf; flypy; Mz;L Ntg;g 

NtWghL 4.4˚ nry;rpa]; MFk;. 

Nguhopapd; ntg;gepiyapd; nrq;Fj;Jg; guty; 

       Nguhopfspd; ePHNkw;gug;gpy; jhd; cr;r msT ntg;gepiy fhzg;gLfpwJ. 

1. #hpad; fjpHtPr;rhy; Nguhop Nkw;gug;G ePH #lhf;fgl;L ntg;gf; flj;jy; 

ntg;gr;rydk; thapyhfg; Nguhopfspd; fPo; kl;lj;jpw;F ntg;gk; flj;jp vLj;J 

nry;yg;gLfpwJ. 

2. #hpaf; fhpHtPr;R Nguhopfspy; 20 kPl;lH Mok; tiu CLUtpr; nry;Yk;. vdNt 

Nghopfspy; Mok; nry;yr; nry;y ntg;gepiy Fiwe;J fhzg;gLfpd;wJ. 

,t;ntg;gepiy NtWghL rPuhdjhf Fiwe;J fhzg;gLfpwJ. Nguhopfspy; ePH 

ntg;gepiy 200 kPl;lH Mok; tiy tpiuthff; Fwie;Jk; 200 kPl;lH 

Moj;jpw;fg;ghy; kpfTk; Fiwe;j mstpNy jhf; cs;sJ. .,e;epfo;tpd; 



mbg;gilapy; Nguhopfis ,U nrq;Fj;J ntg;g kz;lyq;fhf gphpj;jwpayhk; 

mit 

#hpa xsp kz;lyk;  

   #hpaf; fjpHtPr;ir ngwf$ba ,lk;. Nguhopfsps; 200 kPl;lH Mok; tiu 

gutpAs;sJ. 

#hpa xspapy;yh kz;lyk; 

     #hpa xsp kz;lyj;jpypd; vy;iyahd 200 kPl;lH Moj;jpypUe;J flyb 

Mok; tiu fhzg;gLk; Nguhopg; gFjpapy; #hpa xsp CLUt ,aYtjpy;iy. 

Nguhopfspd; ntg;gepiy nrq;Fj;Jg; guty; gz;Gfs; 

   Nguhopfspd; ePhpy; xU ehias ntg;g NtWghL 10 kPl;lH Mojl tiujhd; 

czu Kbfpd;wJ. Mdhy; Nguhop ePhpd; Mz;L ntg;g NtWghL 200 kP Mok; tiu 

czug;gLfpd;wJ.  

   JUtg; gFjpfspypUe;J GtpeLf;Nfhl;Lg; gFjp tiu gutpAs;s Nguhopfspy; 

ntg;gepiy Fj;Jg;guty; Nguhop Mok; mjpfhpf;f mjpfhpf;f Fiwe;J fhZk; 

jd;ik rPuhd epiyapy; ,y;iy. 

    tspkz;kyj;jpy; ntg;g jiy fPo;jpUg;gk; epfo;tJ Nghy caH ml;r fly; 

gFjpfspy; ntg;gjiyfPo; jpUg;gk; Vw;gLfpd;wJ. Nguhopfspd; ePHg;gug;G ntg;gepiy 

kl;LNk GtpeLf;Nfhl;Lg; gFjpapypUe;J JUtk; Nehf;fpr; nry;y nry;yf; Fiwe;J 

fhzg;gLfpwJ. khwhf GtpeLf; Nfhl;L gFjpapypUe;J JUtk; Nehf;fpr; nry;y 

nry;y ntg;gepiy rPuhfNt cs;sJ. 

Fiwe;j ml;rk; kw;Wk; ika ml;rg; gFjpfspd; Nguhopfspy; epyTk; 

ntg;gepiyia mbg;gilahff; nfhz;L mq;F %d;wLf;F mikg;Gfs; cs;sd 

mit 

1.NkyLf;F 

2.fPoLf;F 



3. ntg;gepiyrhH-,il kz;lyk; 

NkyLf;F  

   ,k;nkyLf;F 500 kPl;lH gUkdhd> #lhd my;yJ ntg;gNkw;wg;gl;l Nguhop 

ePHg;gug;ghGk;. ,q;F ruhrhp ntg;gepiy 20˚ nry;rpa]; Kjy; 25˚ nry;rpa]; tiu 

khWgl;ljhf cs;sJ.,q;F ,Nyrhd ePHj;jpus; njhFjp gUkdhd jpus; ePHj; 

njhFjpapd; Nky; kpjf;fpwJ. ,e;j mLf;F mak kz;lyj;jpy; Mz;L KOtJk; 

gutpAs;sJ.   

fPoLf;F 

     Nguhopapd; fPoLf;F 1000kPl;lH flyb Moj;jpypUe;J fly; mbapd; 

,Wjptiu gutpAs;s kz;lykhFk;. ,k;kz;lyk; mlHj;jpahd ePHj;njhFjpiag; 

ngw;Ws;s FspH kz;lykhFk;.. 

ntg;gepiyrhH ,il kz;lyk; 

       Nguhopapd; NkyLf;fpw;Fk; mjd; fPo; mLf;fpw;Fk; ,ilg;gl;l gFjpjhd; 

.,ilg;gl;l kz;lyk; vdg;gLfpd;wJ. ,k;kz;lyj;jpy; Mok; nry;y nry;y 

ntg;gepiy tpiuthff; Fiwaf; $ba epiyapy; cs;sJ. Nguhop jus; ePHj; 

njhFjp RkhH 500 kP Kjy; 1000kP Mok; tiu gutpAs;sJ ,jid ntg;g rPH 

kz;lyk; vd miof;fpd;wdH. 

 

கடல்ீரின் உெர்ப்ினம்  

                “ உயர்ப்ினம் “ ன்து 1,000 கபம் கடல் ீருக்கும் அதல் கலபந்துள் உப்ின் 

லடக்கும் (கபம்கில்) இலடதன உள் யிகததநனகும். இது ‰ ன்று ஆனிபத்தன்  

குதனக ந்த அகும் இல்நல் கூப்டுகது. டுத்துக் கட்டக, 30‰ ன்ல் 

வகடுக்கப்ட்டுள்1000 கபம் கடல்ீரில் 30 கபம் உப்பு உள்து ன்று வருள். 

வருங்கடன் ெபெரி உயர்ப்ினம் 35‰ ஆகும்.  

வருங்கடல் உப்ிற்க கபணம்?  



கடல் ீர் தது உப்புக்கள் நற்றும் நட்கன கடல்ெர் உனிரிங்கள் தன் ப் 

வருட்க எரு யலந குலந்த ெக்க கலபெகும். புயி 

தநற்பப்ில் ற்டுகன் யிலச் ெலதவு நற்றும் ஆற்ன் அரித்தல் 

வரும் வருங்கடல்கள் உப்லப் வறுகன். வருங்கடன் ெ யலக 

உப்புகள்கடடி தலபப்பப்ில் கணப்டும் லகளும், டிவுகளும் ீரில் 

கலபந்து உருயகுலயனகும். தயறு ெயலக உப்புகள் ரிநல வயடித்து 

ெதறும்தது புயிதனட்டிருந்து வயிப்ட்டு தடப்வருட்ககவும், 

யமக்ககவும் அருகல் உள் கடல்ீரில் கலபந்து ற்டுலயனகும். 

 

கடல்ீரின் உெர்ப்ினத்லதாதிக்கும் காபணிகள்  

வருங்கடல்கின் உயர்ப்ினம் கழ்க்கண்டயற்லெர்ந்துள்து. 

அ. கடல்ீர் ஆயினகும் யதீம்,  

ஆ. நலமப்வமவுகள்,  

இ. ஆறுகிருந்து கடல் தெரும் ன்ரீின் அவு  

ஈ. துருயப்குதனில் உள்ி உருக கடல்ீரில் கப்து,  

உ. தகள்கற்றுகல் தநவளம் ஆழ்கடல்ீர்  

ஊ. கடல்ீதபட்டங்கல் கக்கும் ீர்  

உெர்ப்ினத்தின் பெல்  

            வருங்கடல்கின் ெபெரி உயர்ப்ினம் புயினிலடக் தகட்டிருந்து 

துருயத்லததக்கச் வெல்ச் வெல்குலகது. உகன் அதக உயர்ப்ினம் 200 யடக்கு 

நற்றும் 400 யடக்கு அட்ெங்களுக்கு இலடனில் உள்கடல்கில் கணப்டுகது. 

இந்தப்குத அதக வயப்ம், அதக ீபயினதல் அதததபத்தல் 

புயிலடக்தகட்டுப்குதலனயிடகுலய நலமப்வமவு தன்தன்லநலனக் 

கபணநகக் வகண்டுள்து. கண்டங்கின் கடதப ல்லப்குதனில் ஆற்ன் 



ன்ரீ் தெர்யதல் உயர்ப்ினநது வருங்கடன் உட்குதலனயிடக் குலயக 

இருக்கது. அதகட்ெ உயர்ப்ினம் துருக்கனில் உள் யன் ரினில் (330 ‰) 

தயகமள்து. இபண்டயதக ெக்கடலும் (238‰). மூன்யதக அவநரிக்க க்கன 

ட்டின் உட்டயில் உள் வரின உப்பு ( Great Salt Lake) ரினிலும் (220 ‰) கணப்டுகது. 

grpgpf; Nguhopad; cg;gsT 

      grpgpf; Nguhopapd; tbtk; kw;Wk; mjd; ngUk; gug;gsT fhuzkhf mg;Nguhopapy; 

cg;gsT NtWghLfs; mjpfkhff; fhzg;gLfpd;wd. grpgpf; Nguhopapy; 

GtpeLf;Nfhl;Lg; gFjpapy; cg;gsT 34.85 rjtPkhFk;. tl Nfhsj;jpy; 15˚ tlf;F 

Kjy; 20˚ tlf;F ml;rk; tiu gutpAs;s grpgpf; Nguhopapy; cg;gsT 35 rjtPjk; 

MFk;.Ndhy; njd;Nfhsj;jpy; 15˚ njw;F ml;rk; Kjy; 20˚njw;F ml;rk; tiu 

gutpAs;s grpgpf; Nguhopapy; cg;gsT 36 rjtPjk; MFk;. Xf;Nfhl;];f; flypy; 

cg;gssT 30 rjtPk; Kjy; 32 rjtPjk; tiu MFk;. fhuzk; ahnjdpy; XahrpNah 

ePNuhl;lk; FspHe;j ePhpid Rke;J nfhz;L kQ;Qhpahtpw;F mUfpYs;s 

Xf;Nfhl;];f; flypy; fyf;fpwJ. FNuhrpah ntg;g ePNuhl;lk; tpidGhpjy; tpsithf 

mJ ghAk; gFjpapy; cg;gsT mjpfkhf cs;sJ. 

ml;yhz;bf; Nguhopapd; cg;gsT 

     ml;yhz;bf; Nguhopapd; ruhrhp cg;gsT 35.6 rjtPjk; MFk;. GtpeLf;Nfhl;Lg; 

gFjpapy; mike;j ml;yhz;bf; Nguhopapy; cg;gsT Fiwe;Jk; flf kfuNuiffg; 

gFjpfspy; cs;s ml;yhz;bf; Nguhopapy; cg;gsT caHe;jsTila Nghf;fpid 

fhzyhk;. tl ml;yhz;bf; Nguhopapy; 20˚ tlf;F mll;rk; Kjy; 30˚ tlf;F 

ml;rk; tiuapYk;> 20˚ Nkw;F Kjy; 60˚ Nkw;F jPHf;fNuif tiuAs;s gFjpfspy; 

cg;gsT 37 rjtPjk; vd;w cr;r msthf cs;sJ. 

,e;jpa Nguhopapd; cg;gsT 

      ,e;jpag; Nguhopapd; cg;gsTg; guty; khWghLfis cslslf;fpar; rpf;fyhd 

Kiwapy; mike;Js;sd. ruhrhp cg;gsT 0˚ Kjy; 10˚tlf;F ml;rk; tiu 35 

rjtPjk; vd;w mstpy; fhzg;gLfpwJ. tq;fhs tphpFlhtpd; 10˚ tlf;F gFjpapy; 

35.3 rjtPjk; vd;w mstpYk;> fq;if Mw;wpd; Kfj;Jthuj;jpy; cg;gsT 30 

rjtPjk; vd;w mstpYk; mike;Js;sJ. mNugpaf; flypy; caH cg;gsthf 36 



rjtPjk; fhzg;gLfpwJ. Vnddpy; mf;flw;gFjpapy; Mtpahjy; msT mjpfkhfTk;> 

flYs; ed;dPH fyg;Gf; FiwthfTk; cs;sd. 

cg;gstpd; nrq;Fj;Jg; guty; 

     cg;gstpd; nrq;Fj;Jg; guty; rw;W khWgl;l mikg;gpy; fhzg;gLfpwJ. flyb 

Mok; nry;y nry;y rpy ,lq;fspy; cg;gsT kpFe;Jk; rpy .,lq;fspy; cg;gsT 

Fiwe;Jk; fhzg;gLfpwJ. rhd;whf njd; ml;yhz;bf; Nguhop. 

1.  caH ml;rg; gFjpfspy; Mok; nry;y nry;y cg;gsT mjpfhpj;Js;sJ. 

flybahoj;jpy; mlHj;jp kpF ePH fhzg;gLtjhy;> cg;gstpw;Fk; fly; Moj;jpw;Fk; 

Nehpil  njhlHG fhzg;gLfpwJ.  

2.   GtpeLf;Nfhl;Lg; gFjpfspy; mjpf kioATHY; MQ;Fs;s Nguhopg; gFjpapy; 

cg;gsT Fiwe;J fhzg;gLfpwJ. NkYk; Gtp eLf;Nfhl;L fly; ePNuhl;lj;jhy; 

epfOk; Nguhop ePhpd; ,lg;ngaHthy; Nguhop Nky; jsq;fspy; cg;gsT Fiwe;Jk;> 

Nguhopapd; MopgFjpapy; cg;gsT rkr; rPuw;w epiyapy; khWgl;Lk; 

fhzg;gLfpd;wd. 

3.  nghJthfg; Nguhopfspd; Nkw;gug;gpy; cg;gsT kpFjpahff; fhzg;gLfpwJ. 

Nguhopfspd;  mb Mok; nry;y nyr;y cg;gsT FiwfpwJ. cr;r cg;gsT 

cila Nguhopapd; Nky; kz;lyKk;> Fiwthd cg;gsT cila Nguhopapd; 

fPo;kz;lyKk; ntg;gr; rhpT kz;lyk; vd;Dk; kz;lyj;jhy; gphpf;fggl;Ls;sJ.  

4.    Nguhopfspy; 300 kP Kjy; 1000kP tiu MoKila gFjpfspy; cg;gstpd; 

nrq;Fj;J gutypd; Nghf;F gy;NtW mikg;Gfis nfhz;ljhFk;. cg;gstpd; 

,lg;guty; NtWghL Nguhopfspy; ePNuhl;lq;fis Njhw;Wtpg;gjpy; kpf Kf;fpkhd 

fhuzpahf tpsq;FfpwJ. 

Nguhopapd; mlHj;jp 

   xU nghUspd; mlHj;jp vd;gJ xU Fwpg;gl;l fd msTs;s nghUspd; vil 

vt;tsT vd;gjd; tpfjhrhukhf $wg;gLtjhFk;. xU Fwpg;gpl;l ntg;gepiy kw;Wk; 

fhw;wOj;;;;jj;jpy; ed;dPhpd; mlHj;jpAld; xg;gpl;Lf; $wg;gLfpwJ. mlHj;jpaAld; 

xg;gpl;L $wg;gzlfpwJ. fly; ePhpd; ruhrhp mlHj;jp 1.028 MFk;.  

fly;ePhpd; mlHj;jpia epHzapf;Fk; fhuzpfs; 



   1.ntg;gepiy 

   2. tspkz;ly mOj;jk; 

   3. fly; ePhpd; cg;gsT  

          mjpf ntg;gk; ePhpid ntg;gkilar; nra;fpwJ. ,jdhy; ePH tphptilfpwJ. 

ePhpd; mlHj;jpia FiwfpwJ. mJ Nghd;Nw ntg;gepiy Fiwe;jhy; ePH FspHe;J 

RUq;Ftjdhy; ePH FspHe;J RUq;Ftjdhy; mlHj;jp mjpfhpfhpf;fpwJ. vdNt 

mad kz;lyg; gFjpapy; fly; ePhpd; mlHj;jp FiwthfTk;> kpjntg;g 

kz;lyj;jpy;> fly; ePhpd; mlHj;jp rw;W mjpfkhfTk; Jut kz;lyj;jpy; cg;gsT 

mjpfKs;s ,lq;fspy; fly;ePhpd; mlHj;jp mjpfkhf fhzg;gLfpwJ. ntg;gk; 

kpFe;j mjpf cg;gsT nfhz;l ePH caH ml;rg; gFjpapDs; ghAk; NghJ> mJ 

FspHtile;J mjpf mlHj;jp nfhz;l ePuhf khwptpLfpwJ. rhd;whf tl 

ml;yhz;bf; rydk;> tl Nkw;F INuhg;gh tpd; flw;fiuia mLj;Js;s gFjpia 

milAk; nghOJ mJ FspHe;J mjpfkhd mlHj;jpAila ePuhff; fhzg;gLfpwJ. 

              tspkz;ly mOj;jk; mjpfhpf;Fk; NghJ fly; ePhpd; Ra ntg;gk; 

mjpfhpf;fpwJ. mjdhy; fly; ePhpd; mLf;F neUf;fg;gl;L mjd; mlHj;jp 

mjpfhpj;Jf; fhzg;gLk;. tspkz;ly mOj;jk;> fly; ePhpd; cg;gsT kw;Wk; 

ntg;gepiy Mfpatw;Wld; neUq;fpa njhlHGilaJ. ePhpd; ntg;gepiy Fiwe;J 

fhzg;gLk; nghOJ mjd; Ra ntg;gKk;> mlHj;jpAk; xU Nruf; Fiwe;Nj 

fhzg;gLk;. ntg;gepiy mjpfhpf;Fq;fhy; mOj;jk; Fiwe;J fhzg;gLfpwJ. 

,epepiyapy; cg;gsT mjpfkhfNth md;wpf; FiwthfNth ,Ug;gpDk; $l ePH 

mLf;fpy; neUf;fk; Fiwtjhy; mlHj;jp FiwthfNth fhzg;gLk;. 

Nguhop ePhpd; mlHj;jpapd; guty;  

    flypy; Nky;js ePhpd; mlHj;jp jho; ml;rg; gFjpapypUe;J caH ml;rg; gFjpia 

Nehf;fp nry;Yq;fhy; mjpfhpj;Jf; nfhz;Nl nry;fpd;w ghq;Filj;J 

GtpeLf;Nfhl;il gFjpapy; mjpf ntg;gepiy> Fiwe;j cg;gsT kw;Wk; eph 

NknyOjypd;ik Nghd;w fhuzpfshy; ePhpd; mlHj;jp FiwthfNt cs;sJ. 

GtpeLf; Nfhl;il mLj;J tlf;fpYk;> njw;fpYk; $lf;  fly; ePhpd; mlHj;;jp 

FiwthfNt njd;gLfpwJ.  



     kj;jpa ml;rg; gFjpapypUe;J ghAk; ntg;gkhd ePH caH ml;rg; gFjpapy; 

FspHtiltjhy; me;ePhpd; mlHj;jp mjpfhpf;fpd;wJ. ,e;j mlHj;jpahd ePH fPNo 

mkpo;j;jg;gLfpwJ. fy;g; ePNuhl;lj;jpd; ntg;g ePUk;> NygulhH ePNuhl;lj;jpd; FspHe;j 

ePUk; re;jpf;Fk; ,lj;jpy; FspHe;j ePH mkpo;tij rpwe;j vLj;Jf;fhl;lhf $wyhk;.  

     caH ml;rg; gFjpfspy; mjpf cg;gsT nfhz;l ePH Fiwe;j ntg;gepiy 

fhuzkhf ciwAk; NghJ mlHj;jp mjpfhpf;fpd;wJ. mz;lhHbfhit Rw;wpAs;s 

Nguhopapy; MWfs; thapyhf ed;dPH Cl;lg;gLtjpy;iy. vdNt fly; ePhpd; 

mlHj;jp mq;F mjpfkhf fhzg;gLfpwJ.  

Nguhopfspy; ePH mlHj;jpapd; nrq;Fj;Jg; guty; 

     fly;ePhpd; mlHj;jp jho; ml;rg; gFjpapypUe;J caH ml;rk; Nehf;fp fpilg;gutypy; 

mjpfhpj;J nfhz;Nl nry;tJ Nghd;Nw nrq;Fj;Jg; gutypy; fly; ePhpd; mlHj;jp 

Mok; mjpfhpj;J nfhz;NL nry;Yk; ghq;FilaJ.mlHj;jp mile;j Nky;js ePH 

fPNo mkpo;e;J mNj msT mlHj;jpahd ePH fhzg;gLk; Moj;jpy; fpilahf gutpf; 

nfhs;Sk; jd;ikAilaJ. Gtp eLf; Nfhl;bypUe;J caH ml;rg; gFjpf;F 

Nky;jsj;jpy; ePHgha;tJ Nghy mbahoj;jpy; caH ml;rg; gFjpapypUe;J FspHe;j 

mlHj;jpahd ePH Gtp eLf;Nfhl;Lgg; gFjpf;Fg; gha;fpwJ. ,jd; topNa rkepiy 

miltijf; fhzyhk;. 

 

 

 

 

 

 

 

 

 



 

 


