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CHAPTER L 

INTRODUCTION 

The coastal zone Is a vital national resource area ~hlch 

Is often beset by special Interests and conflicts coastal 

zone aanageaent presents a unified approach designed t" 

clarify the Issues and probleas for those who either 

contribute to the .anag.ent function or benefit fro. It. 

Coastal zone .anage.ent Is an Indispensable reference for all 

those concerned with the planning and use of this laportant 

geographical area, as this is the staging ground for use of 

aarlne resources. These probleas stea froa the aultlple use 

of the coastal resources. Viewing as a geographer this 

coastal zone Is a geographical conpact. It's predoalnant 

charactrlstlc Is the shoreline where land sea andphysical 
J 

air joIn to fora a trlpw Interface. It 15 a contlnu~ of 

geogrophlcal region. Each Is characterized by Its own 

pattern of econoalc social and political activities, Which 

related to the distribution and availability of resource3. 

The present Interest In the coastal zone 15 based on the 

fact that 80\ of the ~arlne food resources are available 

within this region. The next laportant econoalc aspect Is 

that the sea bed In this zone could be a potential ground for 

pebOllu. and natural gas and other alnerals. The third 

econollc aspect of the shelf region Is It being the source 

region for sand and gravel. The fourth and new aspect 15 

aarketing beaches along the coast as tourist spots and 

recretlon grounds. 
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The Many and divert hUMan activities Involved In the use 

of the coastal zone constitute IMposing. excessive. and 

cOMpetitive deMands on the liMited resources. Therefore they 

often critically affect regional ecological systeMs. It Is 

essential that we sufficiently understand the threatened 

ecology as to deterMine what level of Man's Intervantlon can 

be tolerated Without destabilizing vital systeMs. Society 

has been ready to accept the environMental costs of econOMic 

I benefits to a point. In recent years. however. It has become 

evident that environMental values have been destroyed out of 

proportion to the econOMic advantages derived frOM resourCe 

exploitation. For exaMple. offshore drilling for 011 and 

refining and transportation of petrollu. products Municipal 

and Industrial effluents etc pose new threats to the coastal 

anvlronMent. For clear understanding one can take the case 

of Indian coast. The vast coastal zone of India Is being 

utilized for the developMent of ports and harbours. flshrles. 

beach resorts. land recla~atlon. location of shorebased 

Industrial COMplexes. hUMan settleMent. agriculture. disposal 

of wastes etc. The coastal states of India are presently 

confronted with the probleMS of coastal erosion. Pollution 

In estuaries and nearshore waters Is beCOMing a serious 

probleM requiring sclentlfc solution. Due to the Increase in 

population and Industrialization the I.portance of coastal 

resource and Its proper ManageMent has beCOMe IMportant. 

The .aln purpose of this study Is firstly to Indicate a 

national approach to regional Manage.ent of the coastal zone 



- 1
 
B
 

and to Identify lanage.ent's proble•. Secondly to describe a 

rationale for planning that supports Inovatlon by .anagelent, 

provides the optllal utilization of resources, and reiate 

regional plane to national policy. Thirdly to provide an 

overview of the structure of the goals for .ultlple and 

consurvatlve use of coatal resources. And lastly to describe 

the Manage~nt probleM of conflectlng goals. 

Thus the coastal zone Is subjected to .ultlple use 

leading thereby to conflicting deMands for the exploitation 

of the various coastal reaourcea by different Interest groups 

and agencies. There is consequently a need for a 

cOlprehenslve national polley and guidelines with requisite 

enforcing powers for ManagIng the various coastal developMent 

activities In India. 

In the present study a general geographical approach Is 

being adhered to. All the survey and the problels have been 

seen with geographical point of view. That Is why .In the 

study of coastal zone such factors are being discussed 

Intensively. Details are being Interpreted with the 

available data and InforMations. It has been found that only 

developed contrles are having lots of progra••e and 

Inlciatlves of the coastal zone .anagelent. Along the third 

world countries, although proble. 15 severe but a little 

progress Is being aade In this regard as yet. The present 

study lalnly elphesls on Indian coastal zone and a case study 

frol Gujarat coast. First chapter sets the tone by 

Introducing concepts and chapter second deals with review of 
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the literature on coastal zone aanageaent. Here history of 

the coastal study have been described first. For this a 

approach have been followed. A historical 

developaental sketch has been drawn for the countries having 

better coastal zone aanageaent prograaae and policy like the 

U.S.A. France. The U.S.S.R. Great Britain etc. After that 

sone literature on coast~l zone aanageaeot put fot'th by 

different scholars have been discussed. These scholar 

suggested various tools and techniques of the coastal zone 

aanageaent. They pointed out the critical envlronaental 

threat. coastal water pollutton. decreasing quality and 

quantity of coastal resources and soae other probleas related 

to geography and geology of the coastal ~one. Soap. have 

suggested the better aanageaent scheae. 

Chapter third Is about geography of India's coastal zone 

and reglonallzatlon. Here firstly a reglonallzatlon scheM 

has been described on the basis of different geographers 

view. In classification special laphesls has been paid only 

on the coastal zone of India because we are taking Into 

account only the coastal region. After that a g~neral 

geography of coastal zone has been written. Procedlng with 

the geographical approach knoledge of geography of the said 

region Is very .uch needed. That Is why geographical 

deflnatlon of coast and coastal zone. topography. geology, 

structure and rei lef. etc have been discussed. Along with 

these the coastal eroslonaent and coast classification got 

special attention. 



After knowing the geography we proceded In the fourth 

chapter on the resosurces of the zone. Here a possible 

resource Inventary has been lade with the help of above 

geographical dlscription. Firstly l.portance of coastal 

resources has been pointed out after that a classification 

has also been .ade for Intensive study. It has been 

classified as living and non-living resources. Fishing • 

•erlculture. aquaculture etc have been discussed becase for 

developing states like India these coastal resosurces have 

I.portant position In relation to others. Non-living 

resources have been classified under three heads like 

Terrigenous. Blogeonous and Che.ogenous deposits. Each has 

been discussed seprately. Exept these a dlscrlptlon has also 

been .ade about 011. natural gas and energy resources which 

are said to be the axil of the .odern Industrilised era. 

Chapter fifth Is elactly about problels .anage.ent and 

d~velopM~nt of the coastal zon~ with special refrence to 

India. Firstly ~arlous coastal proble.s have been pointed 

out. ~fther that dlscrlptlon of exiting .anage.ent 

progra~.es and policies regarding develop~ent of coastal 

resources and pollution control have been .ade. So.e hu.ble 

sU9gestionshave also been put forth to deal with the serious 

coastal pollution and degradltlon of coastal envlron.ent. 

Chapt~r slKth deals with special refrence to GUiarat 

coast. Here dlscrlptlon has been Made with vieWing all 

paraMeters which have be~n looked Into pre~lous chapters. 

Starting with SOMe special geographical & geological aspects 
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of the GuJarat coast, it has been classified on the basis of 

the nature of coasts. After that a brief resource Inventary 

has been dlscussp.d. Although there are lots of coastal 

activities of Indian coastal zone but here soae aost 

laportant activities which are found In Gujarat coast havp. 

been discussed like Coastal fishing, Port aanageaent 

envlroaental pollution and Identification and understanding 

about other econOMic activities. 

This chapter Is being followed by conclusion showing 

su ••ary of what Is being discussed and pinpointing the Issues 

and suggestion for future planning, aonltorlng of develop.ent 

activities and future uses etc. The present study Is 

pr\aarly based on the secondary data and Inforaatlon only. 

Field work Is not possible as well as essential at this 

aoaent as their study Is basi,;ally exploratory In character. 
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Chaoter II 

Tr'pds ~ Coa,tal ~ NooaaclCpt StydY; A Reyl,. 

The study of coasts and coastal zone has been taking 

place since long back but under different chapter and 

contexts. So Many papers on particular aspects of coastal 

aorphology and regional dlscrlptlons of Many areas of coast 

were published by European and AMerican authors In the Modern 

classical tiMe. Since long back stUdy of the dynaalcs and 

Morphlogy of coastal zone followed yarlous trends within the 

fraaework of several branches of Science and Technology. One 

such trend Is to be found in the work of Leonardo Da Vlnchi 

In fifteenth century. His work deals with the study of 

natural condition with a view to the selection of sites for 

the construction of ports and ship canals and assltance in 

thler planning. Subsequently coast defences becoae a part of 

the subJect. French scientists Lanblarlde (1789) and EMy 

(1831) and Italian Claldl (1866) and Cronaglla (1889) studied 

Many processes In the contert of the dynaMIcs of the coastal 

zone. LonglnoY (1959) has recently published a hIstorical 

review of this resourch. 

By the beginning of t~c nlnteenth century a nuaber of 

eapirlcal laws had been established concerning -

I. The depth and strength of wave actIon on the seabed and 

coast. 

2. The coast and constructIonal fectures on It. 

....... 

. '." ...... 

. . .. , 
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3. The aoveaent of aaterlal along the coat. 

In addition to direct observation. there was a great 

developaent of aodel experlaents In waYe tanks. Hany 

conclusion of practical laportance were derived froa those 

exprlaents. but they did not and could not aake any 

contribution to the general theory of coast developaent. 

This could not be elaborated In Isolation froa the specific 

natural aaterlal of the coastal zone as a whole and from 

geographic coaparlsons of different districts. 

An other trend Is to be found In the 'f(~rk of 

hydrographers. who studied coasts for the purposes of 

navigation the coapllcation of sailing directions and 

navigational charts. Work of this type was widely developed 

In Russia In the eighteenth century. Outstanding Russian 

hydrographers. Including Litke and Bellingshausen often 

showed Interest In the origin of the coasts that they 

described. The genetic view In the description of coasts had 

not. however. developed at that tlae and It Is only recently 

available sailing direction ana Maps have been subjected t~ 

analysis and critical evaluation. Aaong other scientist. 

aajor geologlts Including Lyell (1830) and Elle de Beauaont 

(1845) paid great attention to the work of the sea along 

coast. Hany geologist SUbsequently studied the foraatlon of 

plains of aarlne denudation. and becoae Interested In the 

structure of coastal deposits forMed In the course of aarlne 

transgression and regressions. The geological and 

geoaorphologlcal study of coasts was the widest and most 

.' .. 



rewarding, since Its ai_ was to study the general' coursO! of 

the erosion cycle In the developMent of relief, as well as 

conteMporary processes In the alternation of coasts. Gilbert 

(1885) and Gulliver (1899) who exaMined general theoretical 

probleMS were pioneer In this trend. 

The first classification of coasts and IMportant general 

conclusion are to be found In the work of Rlchthofen (1901). 

Major SUMMaries appeared In the early twentieth century, as 

DaviS (1912) followed br Johnson (1919) In the United States, 

and Passerge (1912) and others In Europe. Johnson's book 

first published In (1919), reMalne to this day the .ost 

COMplete theorltlcal study. SOMe of the work of Russian 

scientist has also found a place In the world literature. 

For exaMple the works of Sokolov (1884) on dunes, the ~3rllst 

work of Krendovlkll (1884) regarding the probleM of the 

origin of aCCUMulation coastal forMs, Obruchev's work (1908) 

on the longshore drifting of detritus and a nUMber of 

regional studies by other geologists. Much regional work and 

theoretical research Is still being carried out by the 

DepartMent of Coastal DynaMic and Morphology at the 

Oceanography lnstltut~. 

In U.S.A. the Beach Erosion Board begen Its work In the 

1920's. Many universities now carry out research on coastal 

zone ManageMent and developMent. University of California 

and Chicago University are carrying out coastal research and 

publishing their results for many years. The state 

University of LouIsiana has recently set up a special 

... -
_._~.:~..... _
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institute of coastal study at Baton Rouge University of Hla~i 

(Florida) has set up a lahoratory of coastal hydraulic 

englneerlsng. 

The organisation of research In France 15 reflected In 

the publication of the Central Co •• lttee for Oceanography and 

the study of coasts. Excellent .odel studies of coastal zone 

are also carried out at the hydraulic lahoratorles at Chatou. 

Grenoble and other places. Kuenen (1959) describes the 

profound research of Dutch authors. The wide scope of 

British work Is apparent froa King's hook (1959). The 

crlticals evaluatlon5 published abroad In the last twenty 

years Include a langthy chapter In Shepard's Harlne Geology. 

Guilcher has done highly coapressed study of the geographic 

trend (1954). 

The theae and systea of coastal aanagement Is not new, 

but It has existed through out the Indian history also. 

Evidence of sea port systea at Lothal (Gujarat) and at aal.y 

other places highlight the existence of coastal manageMent 

during Indus Velly Civilization. Ancient and aedlval aan had 

slNple and 11~lted type of coastal ManageMent based on needs. 

experience and knowledge. It should be noted that the data 

and this literature on coastal Manage.ent are aeagre In the 

countries. The available aaterlals on this suhject are 

scattered and 11.lted In scope and approach. Although the 

scholars froa different fields have contributed auch. 

Schafer, M.B. (1910) has done a apprlclable work on 

biological resources of the coastal zone. At first he tried 

_.- -: ".~.'" 

.. 

..,,""~~,.. ~ .,;.:,.,.:,;\~tn~.: :u@\ t\ H;. :~., ... 
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to define the coastal zone on the basis of hUMan activities 

with Marine and Marine environMent. He says, "Coastal zone 

Is roughtly the sea and land adjacent to the Interface, 

encompassing that region where terresterlal activities 

IMportantly Impinge on the marine envlron.ent, .arine 

resources and .arlne activities, and where Marine activities 

I~portantly Impinge on the environ.ent, resources and 

activities of the land". Although not a precise bondarles 

can be de.arcated, but It Is very ovlous that coastal zone Is 

rich biological province ~nd keeps special Importance In 

several ways. Schaefer pointed out that due to the rapid 

growth of population and the concoMitant urbanization around 

the coastal zone In Callfornea a adverse condition for 

biological communities has been created. Similer situation 

has been ezlstlng In the eastern coast of U.S.A. The 

Multiplicity of hUMan activities In the coastal zone, for the 

production of food and other amenities, as well as for 

disposal of waste Materials very much affect the co~stal 

environment In aultlple ways. Thus man Is violently 

disruptive alement In the ecological regime of coastal zone. 

The author has view that with the increasing human activities 

In the coastal zone It Is not possible completely to preserve 

the pre-existing ecological regiMe. The central prnblem 

there Is to decide what ecological revisions and adjustMent 

are desirable fro~ the standpoint of the long range welfare 

of manklng and how they can be attained. So, the author's 

.aln purpose Is to exaalne significant relationships of man 
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and living organls~s of the coastal zone and the conservation 

of coastal biological resources. He suggested that for 

better coastal planning. the data of living resources. 

cllaatic condition of the zone and huaan activities is 

necessary. For this areglonal authorities, for the 

lIanagellent of the coastal zone i. ,s required according to 

different geographical unit. 

Hortlng F.J. (\969), ~ade a sl~ller exercise as 

Schaefer. Hortlng e~phaslsed on the conservation 0f the 

~Ineral resources. He also stressed on the laportance of the 

coastal alneral resources and Its develop.ent for the 

society. These should be an opti~u~ develop.ent of offshore 

mineral resources for the nation. The author pointed out 

that there Is a good ad~lnlstratlve set up In the U.S.A. to 

Control the aineral resorces. For this coastal area are 

divided Into .any zone of jurldlctlon. The develop~ent and 

consservation of the alneral resources are Inextrlvicably 

Intertwined with the conservation of other non-living 

extractive resources such as geotheraal energy: and with the 

dyna~lc of the ~ean envlron~ent. Harting says that the 

optl.u. ressource allocation requires the .ost effective 

application of the principles of ~ultlple use to a specific 

area to the .axi.u. degree feasible. 

David Sternllght (1971). discussed the planning of 
• 

physical and organisation systems for the use of the coastal 

zone. This planning Include syste~s structuring analysis and 

design. programalog and subsequent feedbacl< and eval"ation. 
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The author also pointed out so~e Issues related to conflicts 

and their resolution of the coastal zone. The coastal Z0ne 

conflicts can be solved by serveylng the social Interest. 

Many aodels and techniques have been presented by the 

author to solve the conflicts. He said that In the planning 

syste~ and designlng procese of coastal .anage.ent there are 

five eleaents or stages to proceed as (I) Objectives (I) 

Alternatives (II I) Cost and benefit (IV) Criteria and (V) 

Models. Here objectlvps are alas or goals In a partlculer 

problem of choice. Alternative are different ways or systeas 

for achlvlng objectives. Costs are the resources used up by 

each alternatIve. Criteria are rules for choice." With the 

establlsheaent of Criteria the next step Is the process at 

choice to construct a model or .odels. During planning 

process, design and analysis are used to select alternatives. 

The aanageaent will be effective only by good policy and 

lapllaentatlon of the policy. The author represented many 

diagrams to Illustrate the Ideals and planning aodel. 

Schneldowlnd N.F. (1971), eaphaslsed the laportance 

and types of data needed for coastal developaent planning. 

Data can be divided Into two groups (I) Envlronaental data 

(II) Inventory data. The author says, the major requlrment 

for the development of a coastal zone data network Is to 

provide SOMe centralIzation of storage and processing within 
.~ f 

each zone. The data should be ~odlfled and slapllfled by 

advance technique (coaputer). Soae of the aeasures which are 

needed to develop a coastal zone data network are the 
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following - 

(I)	 Develop.ent and .aintenance of an Inventory of coastal 

zone data. 

(II)	 Establlsh.ent of a control data centre and coastal zone 

data syste •. 

(III)	 Develop.ent of a consistent .ethod for Indezlng and 

storing the data. 

(IV)	 Establlsh.ent of Interzonal and Intrazonal data format 

and trans.lsslon standards. 

Peearson E.A. (1970). pointed out the 

envlron.ental and ecological proble.s due to waste disposal 

In the coastal zone. He Identified the types of waste 

disposal and also presented the solution of the pro~le.s. He 

classified waste disposal systeM In two groups. (I) The 

estuary-coastal discharge dile••a. and (11) the open coast 

desposal proble.s. The author Is of the opinion that the 

treat.ent of this waste Is very necessary for .alntalnlng the 

quality of the coastal envlron.ent. Therefore. the 

envlron.ental planning Is necessary at the coastal zone 

.anage.ent for the balanced develop.ent. Any I.palr.ent of 

environMent of coastal zone directly affects the living and 

non-living co••unltles and the hun.an settleMent of the 

coast. 

Halliday. J.E. (1987) conducted a good study on coastal 

planning and ~anage.ent in England and wales. He used 

dlstrlctwlse and the coastal zonewlse records for this 

purpose. In England and vales. the district councils ~re 
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resposslble for the coastal ManageMent and planning. The 

paper revels that In England and wales coastal Manage.ent Is 

very well developed for the purpose of Trading, Defece, 

Fishing, Agriculture, Residential area, Recreational and 

Industrial develop.ents. There 15 a hierarchy of the systeM 

of coastal Manage.ent with Integration fro. top to botto •. 

Halliday discussed the coastal planning and .anage.ent at 

local level on the basis of data collected by postal survey. 

The key Issues addressed were the Identification of a coastal 

zone, the way of adMinistration at district level, Its 

ownerships and the exiting policies, ManageMent and plan 'Dr 

the areas. He suggested to give more power and decision 

.aklng responsibility to the local level agencies. 

NordstroM, K.F. (1988>, has discussed the changing 

environMental policy on the Oregon coast In U.S.A. due to the 

dune grading. So his study Is an asseSSMent of the effects 

of the new policy on the value of dunes for shore protection 

and I.pllcatlons of the policy for the future shoreline 

'r 

The Oregon initiative pointed out the need to 

re-evaluate and alter envlron.ental control, according to 

public needs. It reprints a schlft of polley fro. strict 

co.pliance with standerds of environMental cOMpatibility to a 

more Ie. lent approach that seeks to acco••odate the land use 

rights of Individuals property owners. The purpose of the
• 

study 15 to assess the IMplication of the new grading policy 

I for future erosion ha2ards and to apply the finding of the 

Oregeon study for manage_ent of other coastal area of the 
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United State of AMerica. 

David Key (1988) pointed out that the coastal zone has 

becoMe an iMportant place of recreation In Britain. But huge 

discharge of waste material In coastal zone has created Many 

ecological proble.s. He said that the essential Bacteria 

which are found In water and needed for hUMan being are 

decreasing in the coastal zone. Some other probleMS of purp. 

and toxlcated water have also been discussed In his paper. 

The author says that the standard qval Ity of water covers 

physiocheMical and crelthetlc aspects of a bathing water as 

well as the More often dvoted enteric indicator species. So 

enggertlon have been farMand to Maintain the waste quality of 

the cOd5tal zone for bathing and other purpose. Thp. 

prevention of water pollution should be the Integrated part 

of the environmental planning of the coaster zone. 

Chrletersen, E.!!. (1972), In his study said that 

pollutants are mized within water masses due to turbulence 

generated by river currents and tides. The vertical Mixing 

is In1dequate to homogenize the vertical water coluMn" whi Ie 

horizontal mixing May be very slow Indeed. The result Is 

that pollutants stay in well defined horizontal layers and 

that these layers May be horizontally discontionuous. The 

author found many verlabilities of water near Baston Harbour. 

He says the pollutant varies frOM two to one over tiMes of .. 
the average. This variability and Its occurence has been 

shown by histogram. He discussed many properties of water 

with the ftany coablnatlon of teftperature and salinity In 
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water Masses. forMed by Mixing of pollutants of harbour and 

the bay water. The author suggested that in order to get the 

variability and the actual transport mechanisM for 

polluitants In coastal water, one al.ost has to chose the 

water Masses around, rather than take data at well spaced 

stations. And one can do this by developing new tools for 

observation with the help of Modern technology In data 

question., a ata handling and interpretation. 

Pal.er, H.D., (1972) focused on the I"portance of 

skilled aanpower for coastal ~one studies and the econOMic 

IMportance of the dynaMics of ocean floor. Trained Manpower 

Is very necessary to Make survey and studies of sea flooor. 

Although, the research of sea floor Is very typical work. It 

needs knolwdge, courage and developed technology. At present 

very 11 MI ted area of sea fl oor has been expl 0 I ted. The 

author says that 90~ of all activities of offshore occurs 

within a priSM comprised of depths less than 100 feet and 

less than three .Iles to the coast that Is Why this coastal 

zone seeMS vital IMportant region for resource developMent. 

The research subMersibles now In operation. Several of the 

SMaller Models are well suited for coastal zone 

investigation. These lnfor.atlon of the ocean Is also very 

necessary for the econonic use of the coast. 

Polc.yn, F.e., (1972), ellphasised the developMent of the 

technology for the coastal zone survey. At present, the 

remote sensing involves more than new InstrUMents and 

collection platforms. He says that the i~forllation 
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geatherlng system involves not only the devices In their 

vehicles. but also the fields of computer data processing, 

Inforaatlon theory, display devices and large Infora.tion 

networks. The needs to make a rapid assesslllent of changing 

conditions requires that the system available have the 

capacity to cover large areas In sufficiently within a short 

tl.es. Although the science and technology has made a rapid 

progress. but the coastal floor exploring technique Is not so 

I.posslble. according to authors view. 

Twiss Robert. (1972) has paid elllphasis on coastal 

planning of California In U.S.A. and pointed out some 

Implication of land-oriented coastal planning that should be 

of concern to marine Interests. According to Twiss. the 

balance use of marine and Land-oriented resource llIust be 

achieved. I f the coastal zone Is to be ",aldm .. m benefit to 

society. For the planning the Inforlllation of environment and 

physical properties of the coastal zone Is very essential. 

The Inventory of coastal areas according to desirability for 

competing uses enables the planner to assess relative 

opportunities foregone if a use Is allowed to occupy a 

coastal location. So the author outlined here an approach to 

coastal zone planning that would Incrementally retlonallze 

and envlronmentallze the planning process. The coastal zoneJ 
planning system will be able to Incorporate technical and 

environmental aspects of the marine sector. 

Robert Eilies. (1972) discussed a combination of system 

techniques to organise. synthesize. ~nalyse and apply 
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InforMation for coastal zone ManageMent. He says that the 

coastal zone planning and resource ~anage~ent require an 

understanding of the cOMplex Mel leu of Interaction and 

activities talking place through out this region. Author 

says that "an integral objective of the prograMMe Is to 

develop a blueprint or conceptual fraMework that relates 

data, InforMation, predictive techniques, environMent 

Inter'act I OilS , Methods of analysis and appllcat Ion Into one 

systeM of producers tools and Instruction for use of 

planners·. Elis gave ~uch IMportance to the coastal 

ManageMent InforMation systeM for coastal zone ManageMent. 

He has suggested four b~sic objectives of the coastal studies 

ag

(1)	 To know the existing condition of the environllle"t in 

t IRe and space. 

(11)	 To predict the influece of causal factors upon the 

condition of the environlllent In tiMe and space. 

(111)	 To assess the effect of the conditions on Marine 

related activities. 

(IV)	 To select frOM these alternative the COMbination of 

activities and conditions which best suited the .Ix of 

stated goal and needs. 

The author presented Many scheMatic diagraMS to 

represent the data collection, storage of data, 

Interpretation of data and the planning and ManageMent of the 

coastal zone. The author Is of opinion that environMental 

planning Is the Integrated and essential part of coastal 
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planning. 

John Pleasnts, (1972) says that one of the Most 

aggravating probleMs for coastal zone .anagers Is the 

aequisltlon and review of data. Pleasants pointed out that 

·.a~lng relevant data, properly organised and presented, 

avallable to advisors, .anagers and researchers Is the needs 

the marine envlron~ent and resources, research and 

manage.ent systeM'. He thinKs that the InforMation and 

research needs Is a continuing Inventary of proble.s that 

require answer to permit successful manage.ent of the coastal 

In our area. 

Whalen, H.,(1972) has discussed Mainly the Models and 

techniques needed for coatal manage.ent. Prl.arlly a 

hydraulic model Is util ized to predict physical paraMeters of 

environment or changes to the envlron.ent as a result of 

dynamic processes. These quantities Include current, wind 

waves, tides, sallnalty, teMperatures, edge waves, rip 

current, tidal flushing and so on. The author has also 

discussed the models and techniques for estuarine project 

studies, estuarine management studies, beach development 

Investigations, harbor construction and artificial island and 

) 
reefs studies. It Is pointed out that the scale model 

studies are perhaeps the Most valuable and versatile tool 

available for effecting a rei idble evaluation of coastal zone 

ManageMent plans. It Is author's view that although .any 

technical problem remain to be resolved, the majority of 

problems encountered by coastal engineers can be effectively 
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solved within the present state of the art In conducting 

hydraul ic scale 1Il0dei invest igat ion. 

Literatures available on the topic ·Coastal Zone 

ManageMent· are inadquate. And they are liMited In their 

scope. aagnltude and approach. But It has becoae very clear 

froM the literature survey that. there Is a great need of 

coastal planning for utilisation of Immense source of 

resources of the ocean and ecology of the ocean. Very few 

countries of the world, partlcularlly the developed countries 

have	 well developed coastal ~anage.ent systeM. This syste~ 

Is totally lacking In developing countries. The 

planning includes:

I.	 Effective policy ~aking and Its l~pIIMentatlon. 

II.	 A well effective adainlstrative set up for coast~l 

III.	 Planning for econoMic utilisation of liVing and non

living resources for the benefits of the MankInd. 

IV.	 Planning for environMental control of the coastal zone. 

V.	 Manpower planning. 

VI.	 Research and evaluation of the plan. 

for this we need a advanced and aodern technology. The 

collection. analysis and distribution of data of coastal 

environMent and the priMe requlreaents for coastal planning. 

The saMe coastal plan can not be universely applicable for 

all countries. Because the planning depends on coastal 

structures. relief. geOMorphology. oceanic currents. waves, 

winds, available resources and the rate of erosion of the 

coast and deposion in the ocean. DISS 
910.9146095475 

K9602 Ge 
!	 

'ilillilih UI ,:illllll: II''\' liilllli,II:I'1111 
TH3085 



Today. 
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I 

the ecological probleas of coastal zones due to 

excess utilisation of coastal resources and due to Industrial 

and .unlclpal wastes have beco.e a great concern for the 

coastal planners. Second concern Is the econo.lc utiLisation 

of the resources because It needs technology. which Is highly
• 

cost I y. 

As far as Indian Coastal Manage.ent Ia concerned. It 15 

not so developed. Although. Indian Go,t. has been giving 

auch laportance to the ocean during plan periods. But the 

lIanage.ent Is very 11111 ted In scope. 

India has roughly 6100 KM long coa8tllne. But In 1I0st 

cases. Indian coast Is not suitable for utilisation due to 

Indentation. narrow and deep coast. The Indian ocean not 

onl, keeps the resource IlIlportant for India. but l1:s 

I.portance Is greater In the fields of defence. security and 

ocean transport. Indian popUlation has been Increa81sng by 

Ilp8 and bound. This population proble~ forced India to look 

Into the ocean. which Is the vast store house of vater. 

energy. alnerals and biological resources. Therefore India 

should bave a better coa8tal .anage.ent to stregthened the 

coastal prograaae. For this at first Indian coast should be 

devlded Into different suitable zones for better planning and 

better exploitation of aarlne resources and envlron.ental 

manage nen t. 
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CHAPTER III 

India·, Coastal ~~ RegioDalisAtlop 

I'glonal izatioo: 

Regional approah in geographic studies has been Inng 

regarded as. Inherently geographic or rather the focal 

Concept of all geographic work (Brock. J. 1965). It deals a 

partlculer area of the earth and studies through geographical 

factors like physical. biotic and hu~an. These factors work 

in union and Intersecting a.ong theRselves and with other 

areas over a long period of tlae provide reletlve hoaogenity 

or a distinctive chapter to It froa the nelghbourln~ aereas. 

Like other geogrlphlcal areas of the earth. Indian 

region are deterMined and further divided Into Individual 

units according to the degree of homogen Ity of the various 

geographical phenoaena. At present Most of regional works 

and Monograph divide the regions in different order of units 

and Sub-units. although no standard hierarchical sche.e is 

followed. The earliest scheae of broad regional division was 

prepared by ~c Farlane in his volume. "Kcono.lc Geography". 

A very well known work has produced by StaRp. D. who drew up 

a aarking scheRe of the division of India during 1~22-24. 

The factors adopted In this deaacation of region. produced by 

staap. are primarily phyiography and uLrucLurc ~nd secondly 

climate. He divided India Into three macro level regions and 

twenty-two sub regions. The macro regions are 
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a. The natural region of Mountain Walls. 

b. The natural regions of Nothern Plain. 

c. The natural regions of India Plateau. 

Spate, O. H. K. has brought forth, 34 regions of the 

first order under the three Macro-region excluding ISlands. 

74 of the second order with about 225 sub-dlvlrlory. This 

view regarding reglonalizatlon is very flexible and dynaMic. 

But there Is Much scope and a case for the fourth dl~lsion 

I.e." the Indian coats and Islands. This has been stated by 

Ahmad, K.S., AhMad Planks in separating the coastal plains 

from the Dccan region and thus provids a four unit division. 

He states that relief and physiography of coastal area Ma~~s 

a separate Identity, that is why four-unit division viII be 

appropriate. Plthawala published a work on the re9;onal 

division in the Journal of Madras Geographical Association in 

1939. He adopted the fQctor of physiographic uniforMity as 

a master princlpl p running throughbout the hlararchy of 

regional devlsions. Regarding the forth Macro division 

Plthawala holds that the coastal low lands are more "Shore 

Facies" of the Deccan Trap and sorthern plateau provinces. 

According to Singh R.L, "there is obviously no end to 

this sort of Fission what seens important here is not the 

detail of the two coasts differentiating theM from each 

other but rather the aore obvious fact that the coastal 

lowlands are basically different from the Inner vast nlateau 

cOMplex·, Concluding above study one can siMply state that. 

geology, structue relief and physiography together with the 
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positional factors provide a fairly clear-cut division of 

India Into four units viz. 

I.	 The HI~alayan Mountain Region 

2.	 The Grent Plains 

3.	 The Peninsular uplands 

4.	 The India coasts & Islands. 

These are sl.ple but effective .acro division of the 

country	 In this study the researcher Is ~ore concerned about 

the forth ~acro dlvlson I.e. Indian coasts and Island. It 

has been divided Into 4 sub-divisions I.e. Gujarat Region. 

The West Coast, The Eastern Coastal Plains and The 

Indian Islands. The distinction between the Gujarat . egion 

and the west coast has been accentuated by the Gulf of co~bay 

and the core like situation of the Glrnar hills. T 

scheaatlc classification is as followed 
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The Indian Coasts and Islands 

The Indian East Coastal West coast Gujarat 
·-----Islands province region reg i on 

Ta'" II nadu Andhra Utkal Konkan Karnataka Malabar Gujarat Gujarat 
coastal coastal coastal coast coast coast region reg ion 
plain plain region east we st 

:-------------- :-----------: :------------: : - ---------: 

Nellore Krishna Konkan Konkan Malabar Malabar:Kathla- Bhuj 
region Godaviari coast coast coast coast :war reg! on 

delta North South North South :reglon 
: ----

Vishakha
patrnaJR 
region 

Ch i I ka Mahanadl Balalore AhMedabad Kheabhat Eastern 
region delta plaIn region region h II I Y 

region 

Vaigan De I ta	 Palar North South 
Ta"'braparnl region	 Ponnalyar Kanara Kanara 

plain 
region 

Arabian sea Island	 Bay Island 

Amindivi Laccadiva Hlncoy	 AndMans Nlcobdt
IslandsIslands Islands Islands	 Islands 



General Geogorophy ~ ~ Indian Coasts. 

"The coast Is a zone of varying width. Including the 

shore and extending to the landward limit of penetration of 

Marine Influence. The crest of a cliff. the head of a tidal 

esturay, or the solid ground that lies behind coastal dunes 

lagoons and swa ..ps". (Bird E.C.F. 1969>' "Coast In the land 

zone I'..edlately behind the cliff and 'coastline' as 'the 

cliff line or Its ed.lvalent. the ..argln of the land • 

(Wordrldge & Morgon (959). In other words according to 

ZenKovich 1967. The ter. coast will be used for a strip of 

land. the relief forMS of which have been created by the sea 

at a given .ean level. On cliff (i.plying dlstrlctlve .arine 

action) the Inner li.it of the coast runs along the upper 

edge of the cliff. on accu••ulatlon coasts It will lie along 

the Inner .argln of the conteMporary terrace. The terM coast 

will also be applied to the wider strip of land that retains 

relief forMS created by the sea at high levels. If there are 

no morphological trace of elevation. the prOVisional Il .. jt 

of the coast Is provided by a line connecting the heads of 

the bays. And geogrlphlcal area sorrounded by the Inner and 

outer .argln of the coast Is called coastal zone. The land 

i ...ediately behind the shore ..ay be regarded as the coastal 

zone but Its extent Is difficult to define. It Is obviously 

narrow where highlands for.ed by mountain and plateau stand 

i ••ediately behind the shore zone. It is wide in area ~f low 

relief, eg,deposltlonal coastal plains or plains of ..arlne 
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abrasioa or recently iaergent marine floor of lowlands of 

desert levelling etc. No doubt It is possible to Indlc,te in 

such general term the extent of the coastal zone but it 

extremely difficult to lay down in exact term to that ext. I 

and physical characteristics of this zone. 

According to E. Ahmed if all the land ice of the prebent 

tine would nelt it would cause an eustatic rise of the sea 

level by about 50 metres. On this basis in Indian context 50 

aetre contour line oay be taken as a very rough Inner limit 

of the coastal zone. Following this concept the Inner margin 

of the coastal zone would pass through the head of Ganga 

delta. On the Circar coast it would generally be within 30 

km of the shoreline. In the Deltaic region of the Mahanadi, 

Godaveri and Krishna this line penetrates much deeper up to 

100 ka. This line would normally be 50 ka froa the shoreline 

on the Coromandel coast. The coastal zone reaches one of its 

narrowest point near Cape caaorln where the 50 mt contoJr is 

only a few meters from the shoreline. On the west coans the 

inner margin of the coastal zone is approximately betwen 15 

and 20 km from the shoreline on the Kerala and Karnataka 

coast and within 0 to 15 km from the water line on the 

Haharastra Coast. Further north In the Cambay region It is 

about 50-60 km froa the shoreline. In Kathiwar, the coastal 

zone is variable. On the southeast rocky and cllffed area 

the inner margin of the coastal zone varies from 5 to 40 km 

from the shoreline. In S.W. Kathiawar from near Diu to 

Dwarka it is about 20-30 km inland. The position is similar 



r 

MAP 1 

CONTINENTAL SHELF 

~ CONTINENTAL SHELF, TH [ s.ue .... J"Cl • 
INE FlOOA BETWEEN $~E AND 
100 FArHO""" S C600 F([T > OR I~)! 
tr.lI(TA(S !IEL.O¥t SEA LEVEL 

••, 

I 

lL.-.......-=====~~==========--='
 



31
 

round the coasts bordering the Gulf of Kutch. Practically 

there is no coastal zone In the Laccadive group of island 

because the coral reefs are nowhere More than 10 M above the 

sea level. In the group of Andaman and Nlcobar. the Interior 

of most of the Islands consist of disected high rocky ground. 

The highly dissected Interior Is steeper on the easstern side 

of the Islands. Consequently the 50 M contour occurs over 

highly dissected densely forested rocky slopes and nearer the 

shore on the eastern side of the Islands. 

Topography 

Alluvial Monotonous dead level plains Is the special 

characterltlcs of the interMediate coastal zone In gangatlc 

delta region. Shoreward the coastal zone adjoins the 

mangrove tidal forests of sunderban. Approaching westward 

the monotony of the coastal plain In Balashore and Hidnapore 

is broken, by sand hills representing In blown beach dunes. 

In the Hahanadl delta region the topography of the ,coastal 

region is marked by aangrove swaaps towards the shore. 

Southwest of VlshakhapatnaM the rocky Interior approaches tne 

shore. The topography of the coastal zone. In the Godaviri 

and the Krishna deltas. ranges from the tidal Mangrove swamps 

near the shsore through alluvial tracts carrying SOMe sand 

dunes. Further southward between the Krishna delta and 

Pondicherry i.e. up to about northern 11.lt of Cavery delta, 

the coastal topography is very torne without any hills in the 

lanediate background. Proceeding southward the coastal zone 



is characterised by low alluvial plain country upto Cape 

Camorln. But In Ra.eshwaram penisula the dune belt Is 3km 

wide. Around the cape there is highly dissected coastal zone 

.arked by pronounced entrenched .eanders of the stream like 

Ta.braparnl, Neyar Attingal and AttiKara rivers. The Seaward 

.argin of the coastal zone In for.ed by the steep hilly 

slopes that flanK the coastal lagoons and laKes which are 

sOMetime cliffed. These characteristics prevail In the 

Kerala and KarnataKa coastal zone. Near Karwar the shoreward 

nargin of the coastal zone Is dominated by high sea cliff and 

proMontories which are frequently at the waterline. Here 

coastal Interlar Is worKed by the highly dissected lower 

slopes of the Western Ghats and the coastal plain is 

generally very narrow. Northward near KundallKa river there 

o 
is rising low coastal alluvial (18 32' N) tract .arKed by a 

series of successive belts. The coastal topography in the 

ca.boy region is MarKed by low plain topography north of 

Bulsar and Bhaunagar. As a result of such topography the 

shoreward margin of tne coastal zone adjoins the Marshes 

which frequently 8 K. in width. Within the Marshes there are 

interfluvlal patches of higher cultivated ground carrying 

settlements. Between Bhauvnagar and Diu the coastal zone is 

narKed an Irregular surface dotted with hills and swaMpy 

lowlands. The coastal Margin between Diu and DwarKa adjoins 

narrow beach ridges. In the Kutch Most of the hilly interier 

can be regarded as the coastal zone but on the north in the 

Rann of the Kutch one of the .ost prominent features of the 
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coastal zone is formed by the long line of dead but high 

cliffs. 

Geology a Structure: 

Geologically India's eastern coastal zone, fro", Ganga 

delta to Chilka lake, Is of pleistocene and recent alluvium. 

Here a number of faults have been discovered which are 

addition~l evidence of tectonic instability of the al.uvial 

formation. The coastal zone in the Ganga and Mahanadi delta 

is relatively unstable because of recent faults In the 

alluvium and recent to ancient fractures In the under lying 

base.ent (Morgan, ".1959). In the North Clrcar coastal 

region the geological formations are the gneisses and 

granites with frequent patches of Charnockite and 

Khondalites. In the region of Godavari and Krishna delta, 

the geological features are si.iler to those of the Mahanadl. 

The thickness of the recent alluvium gradually decreases from 

the shore to nothing near the del ta heads. where the 

crystalline rocky Interior appear. The Coastal region in 

this tract Is underlain on its north-estern and south-western 

margins by Prmo-Carboniferus fractures that bordered the 

ancient Gondwana rift vallys. Southward between the Krishna 

delta and cape camorin there Is a continuous belt of c0astal 

allvium of varying width. Landward of this belt there is a 

discontinous belt of sedimPlltaries ranging in age from t.he 

upper Goudwana to pleistocene. The upper Gondwana occurJnear 

Ongole. Madras, Madura and Ramnad. There are Crystalli~e 
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gneisses of Carda.on hills near cape caaorln. North of the 

Quilon, a belt of coastal allivlu~ of variable width occurs 

in the coastal plain up to near Karwar. ThIs belt of 

alluviuM directly adjolne the gneisses and granites of Ocean 

lIassif. In western coast for a length of 350 ka between Mahe 

and Qullon the laterite covered Warkalll and Quilon beds 

intervene between the coastal alluvlua and the gneissic 

Interior. Near Karwar and northward the coastal region is 

having granites and gneisses In Goa and further north up to 

o 
17 with a few gneissic Interruptions the rocks are laterlte

covered beds in Ratnaglri district. Behind these aarLne 

o 
coastal zone Tertiaries there are gneisses up to 16 15'N and 

further north we have the Deccan Lavas. The coastal 

Ter t I ar Ie s in Ratnaglrl ere very thin deposIts resting 

unconforMably on the Deccan lavas. The lava has a number of 

geographical characteristics. It Is marked by prlsaatlc 

joints. Over Most of the cambay coastal zone their is 

coastal alluviu •. Eocene-Miocene exist concealed beneath the 

alluviuM on either side of the Gulf. This has been proved by 

the discovery of petrollferous beds. In Kathiawar Peninsula 
I 

Deccon lava forms the inner parts of the coastal zone. In 

the north it touches the shore line where the coastal and 

shore zone ar~ for~ed of low plain and ~arshes as well as 

cliff. ~leswhere the coastaL region Is partly coastal 

alluvium and partly of tnrtlarLes. According to Wadia, D.N. 

1961, "It Is bel ieved that the Kathlawar peninsula stood 150 

feet lower than at present and was probably in pleistocene 
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tl.e an island or group of islands'. O"ari(a beds of 

oligocene-pliocene is lying near Dwarka which is made up of 

clays and ferminiferous limestones. Kutch coastal region is 

formed by a belt of alluvium. It consists of windblown loam 

and sand underlain by clay 5 to 16 k. wide. Solid rocks 

appear only at one points on the shoreline. 

There is I ittle of coastal zone In the coral atolls of 

the Laccadlve groups where the reefs are only a fe" meter 

broad and rarely more than 5 .eter above the Sea level. Tn 

the Andamon group, particularly in the north Andeman Island 

the entire coastal zone in co.posed of Eocene Conglomerates 

and sand stones. South Andmans are also more or less similar 

but here sandstones and clays are predomlnent in contt', t 

with the N. Andmans where conglomerates predominate. Middle 

And.an represent geological transition between the two. 

Erosion: 

In the coastal zone of India erosional fectures may 

broadly be groupted under 3 heads: Cliffing, sheet erosion 

and gully erosion. The landforms of the coastal zone as a 

whole may be divided into erosinal and depositional features. 

Erosional features and processes generally characterise 

upstanding areas specially of marked slopes, while the 

depositional features occur in area of minimum altitude and 

of level topography. In highland coastal area cliff at the 

head and pocket beach or marshes at the head of bays and 

1nlets, are important erosion at topography. The tracks 
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where the seaward margin of the coastal tract Is a low land 

depos i t I ,>na I features e.g. deltaic sedilllentation. estuarine 

marshes, and dunes and river alluvium are the charaterlstic 

features. 

According to Ahmad E. "In Indian coastal zone. Gull y 

erosion and the forMation of bad lands Is developed to a high 

degree in the Gulf of caJllba}' I In the valleys of the Tapt I , 

Narlllade. "ahe and SaberMatl. particularly north of the 

Narlllada· . The Gulf of caMbay coastal zozne Is one of the 

.. cst spectacular ref,} Ions of Inf.lla In respect of land and 

gUlly erosion. Rav ines as deep as 2 to 3 lIle tre s scap 

practically the whole surface in the coastal zone between the 

Narmada and the Saberlllati. Some gu 11 y erosion also 

characterles the coastral zone in eastern and southern 

Kathlawar. a few localities in the zone between the Godavari 

and the Ganga. However, sheet erosion Is quite lIlarked in all 

the above noted areas of gully erosion. Sheet wash of soIl 

and sedl~ents also occur to a marked degree In the region nf 

the Western Ghats and North Clrcars. 

When we look Into the depositional features of Inriian 

coastal zone than we see that the coastal zone from Kidnapur 

to the Godawarl Is Marked by coastal sand dunes. The coasta I 

dunes are low in relatively protected sites e.g. Balashore 

and Hldnapur coast falling on the lee of the Mahanadl delta. 

Casuarina trees growns In continuous clups arrest the 

landward March of the dunes In all the Indian coat and shore 

characterised by coastal dune. The sand dunes in the Circars 
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coatal zone are generally oriented as obolong 

extending from S.W. to N.E. in conformity with the force of 

the prevailing wind I.e. the S.W. Monsoon. In coaparision to 

N. Circars, on the caromandal coasts sand dunes are scarqe., 

Near Cuddalore on its south there are sand dunes and hills 

about 20-30 m. high. Up to cape camorln the dune hills are 

more or less continous but lower i.e. 2 to 5 a in hlght and 

occupy narrower zone, remaining close to the shoreline. In 

the relatively arid Tirunelveli area, falling in the rain 

shadow of Cardemon hills, notable series of round sand dumes, 

locally called "Terls', is found. But although they are 

features of the inner coatal zone they are not of coastal but 

oinland origin. Here the ward-teri refere more appropriat 1y 

to the upland, formed by sand dunes then the level sandy 

country. On the western coast particularly west of Cape 

Camorin near Trivendrum, there is dune belt occuring partly 

in the shore and in the coastal zone streches about 25 K~. 

But this dune belt in more or less a featureless pile of 

sand. Such sands also occur between Cochin and Callcut. The 

dunes are totally absent, where the coatal plain is non

existant and the rocky surface plunges direct by into the sea 

or the lagoons and back-waters. On the western side of the 

India'l coast soae dunes occur in the coatal area of Surat, 

Bharoach & Kutch coast. Another zone of dunes occur between 

Veraval and Dwarka on the south-western Kathjawar coast. By 

summarising the characterstics of the coastel dunes it can be 

concluded that they generally occur in the non-cliff, low 
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coastal plains. mostly on the east coast. being Scarce on the 

west coast. Concidering the orientation. Indian coastal 

dunes are quite complex but mostly the dunes run parellel to 

the shore i ine. SOllletlaes they are transverse to thf.! coast 

as In the case of Godavari delta. 

The other Important depositional feature in the coastal 

zone Is river alluvlu.. The topograhpy of the coastal low 

lands are responsible for c.uch features. The east coast 

alluvium Consists chiefly of clay with Xankar. Gravels and 

sand also occur frequently. The thiknesses of the alluvium 

and the slopes of Its surface In' the coastal zone are related 

to the catch"ent. Its geology. topogr'aphy and precipitation 

falling within it. The rapid torrents of the Western Ghats 

plunging on the steep shapes discharge lIIost of the sedi.ents 

into the sea and the coastal plain is either very narrow or 

no-eKistent. In the east coast zone the large quantity of 

sediment is spread by widely sooillating streams. The 

coastal zone Is illlllledlately behind the aouth of streaas and 

is consequently characterised by deltaic esturine features of 

alluvial depo~itlon. In India's Nany parts of the coastal 

zone. laterite (lIIostly low level laterite) forms an IlIIportant 

depositional fetuf'es. Here it occurs as an intrrupted 

fringe. In the north of Bombay it is almost absent but is 

seen between Bombay and Ratnagiri and then throughout large 

tracts of the low country separating the Western Ghats from 

the SeaJ as far as Cape camorin. On the east coast, laterite 

occurs almost everywhere rising from beneath the alluvium 



which fringe the coast and sloping gradually upwards toward 

the Interior. But it is generally much thinner deposit than 

on the west coast. <Pascoe E.H. 1970) 

Classification QL Indja CQastal Zone 

In a brQad sense the very term 'CQastal zone' Includs 

the coast and the shore. We defined the shQre, CQast & 

coastline for further classiflcatiQn Qf the cQastal ZQne. 

The shoreline is the junctiQn Qf sea and land. This 

shore line Is nQt static. It beco.es IQnger and .oves 

seaward at the low-tide. It moves landword at high tide. 

Thus there is a zone betwen which the shoreline .Igrates. 

The ZQne between these highest and lowest of shsorellnes can 

b.. called the shQre, AccQrding to Johnson 0.101. "The shore 

ZQne, that I ies between the ordinary low and .high tide has 

been called foreshore and that above the sa.e I••ediately at 

the cllff-foQt as backshsore" , Johnsons division of the 

littoral belt intQ three ZQnes- off sh ores ZQne, shQre and 

coast has been accepted by most Qf the scholar. Shepard has 

taken the inner edge Qf the wave-transported sand IS the 

upper limit of the shQre ZQne Qn the basis of the usage Qf 

the Beach ErosiQn bQard Qf the Ar.y Engineers. 

While the shore zone is bordered seaward by the Qffshore 

zone it is bordered landward by the ·CO<l.st' which Is the belt 

of land immediately behind the shore zone. The coabl 

includes the sea cliffs and elevated terraces or low lan~s 

adjacent to the shore (Shepard F, 1948). Thus the coastal 
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zone .ay contain the elevated or fossilarlsed shores and can 

contain coastal low lands. After above explanation for 

intensive study we shall look into the classification of 

Indian coastal zone in two heading. 

a. Classification of Indian shoreline 

b. Classification of India coast. 

a . Classification of India shoreline:- According to Ahmed 

India is haVing following type of shore 

I. The neutral deltaic shorellne- Such a shore Is in the 

delta of the Gangga, Mahanadi, Godavari, Krishna and Cavery. 

It has gentle off-shore profile, being more aKin emergent 

type. But according to Johnson it is neutral type because 

irrespective of emrg~nce or sUbftergence such a shore 

continues to grow sea-word. According to Ahmed E, It Is now 

an established fact that all Major deltas such as the Indian 

deltas are submergent. but such sedimentation subsidence or 

isostatic subsidence do not alter the basic fact that deltaic 

shores prograde. 

2. North Clrcars shore- North Circars extends from Ganga 

up to K~ishna delta. Here e.ergent aspect is dOMlnent except 

the deltaic shore. Its other important characteristic are 

straightness, universal develop.ent of beach dunes and spits, 

gentle profile of the shelf and a non-marshy shore zone. 

Accord lng to Gu i lcher, here sea act ion is IlIIportant. 

Orientation of N. Clrcars shore Is largely coincident with 

the prevai I ing winds. 

3. Coromandal shore line: It sextends from Krishna delta 
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o 
to Capa Caarin. and it Is doainently eaergent In character. 

Other important features are straightness, a very gentle 

profile both in the foreshore and backshore. Here off-bars 

are universaly occurlng. According to Gullcher here aarine 

action Is .aln cause of topography formation. 

4. Shoreline of Keral and Karnataka: This shore line is 

.arked by a highly regular out shoreline representing the 

seaward margin of the off-shore bars. The Inner shoreline of 

the legoons is often highly Irrequl~r and rocky and steep 

heaving a dominating submergent aspect. Such shore Is termed 

as compouned. Because there Is an outer straight shoreline 

representlng the seaward side of the off-shore bars. Then 

there is an inner shorel ine represented by the ~argln of the 

Khayals (the local name of such lagoons and lakes). The 

foraer has a dominantly emergent aspect while the latter has 

a dominantly submergPI,t aspect. The Johnson suggested the 

tera Compound shoreline showing concurrent ezistance of 

aspects of emergence and submergence. Guilcher has attempted 

only a morphological classification and the Hysore and Kerala 

shore line will fall in this type dominated by 'beaches' 

foraed under aarine action. 

5. Shore line of Haharastra- It is very indented rocky and 

subaergent coastline. The shoreline from near Karwar to 

Bulsar. roughly concident with Haharastra coast and Deccan 

lava region has a dominantly subnurgent natural. Here high 

degree of indentation ~rked by ria like shore, and rocky 

pro.ontories and headlands. Ru.erous cliff and rocK plains, 



stacks, sea-waves and bridges and a number of off-shore rocky 

islands are prominent featute~ According to Gullcher this 

shorel ine will largely fall under the head cliffs and rock 

platforms related to .arlne erosion. 

6. Esturine Shoreline: In Gujarat state round the Gulf of 

cambay north of Bulsar up to near Bhalnager, the shoreline is 

indented with deep esturine inlets of the sea. Here 

submegent aspect is do.lnated. In this coast thre are a 

number of eturlne islands and sand flats. Hud flats and 

aarshes are very com.on In this zone 

7. Shorel ine of Southern Kathlawar: Again it Is Identified 

as co~pound shore line. Here between Bhavnagar and Diu thp. 

shoreline Is fairly indented. There are a nUlllber of rocky 

islands and cliffed points but like Haharstra shoreline, here 

submergent aspect is not 50 marked. In this shoreline the 

cllfts, islan.ds esturies and inlets poCnting to sub..ergent 

aspect while off-shore bars and local straightening of 

shorel ine relateds to the e~ergent aspect. That's why 

Johnson classed it as compound shoreline. 

8. Shore I ine of South West Kathiawar: It is compound 

shoreline because if would partly be classed as estuaries and 

marches and partly as beaches and coastal dune's. While the 

esturies and marshes suggest submegence of the bars, splits 

and the remarkable straightness of the shore suggest emergent 

aspect (Johnson). Here close up study shows that the 

shorel ine from Verval to about Dwarka in reaarkably straight 

and has a dominently emergent aspect. There are bars and 
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spits on the Ilouths of several strea.s. But is Ilarshy 

particularly near porbander or Haini near th~ esturine of 

strealls. 

9. Shore 1 i ne of Gulf of Kutch: It is classified as 

subllergent coastline. Southern shore of the gulf of Kutch, 

is very indented dispite the low-level plain surface of the 

coastal interior and has a subllergent aspect. It is proved 

by exiting topography like Indentations, deep inlets, a 

nu.ber of off-shore Islands and several estuarine rivet" 

months. 

10. Shoreline of Laccadlve Archipelago: The Laccadive, 

Hinicoy and Atolls Islands are a 'series of costal atoue. In 

such area the shoreline Is formed by the coastal organism. 

That's vhy Johnson indetlfled this shore line as neutral 

which means Independent of submeg~nce or emergence. Thus to 

deterllin the shore feature here coral reef building is the 

dominent process. 

11. Shoreline of Andman and Nlcobars: Again it is also 

identified as co.pound shorel ine. Although the shoreline of 

this region are highly Indented and shores marked hy 

submergent aspect but t~re are a nunber' of other 

characteristics in the favour of emrgent aspect. These 0re 

frequent cases of raised coral reefs and other types of 

raised beaches. These give definit proof of recent 

e.ergence. Alongwlth many cases of sea cliffs carved out in 

different rock type. This shows recent submergencp. 

(b) Classification of Indian Coast: According to~. Ahmed 



when we refer to a classification of the coast we are 

referring to the classification of that indeter~lnate ribbon 

of country which lies behind the shore zone i.e. behind thp 

inner~ost limit of the sea during storms and highest tides. 

So here classification of the coast will not be overlapping 

with the shoreline type. 

Earlier Richthofen has classified the coastal zone but 

due to various basis of classification it is very ..uch 

overlepplng on one another. For example according to 

Richthofen the eastern coastal zone of Ind la Is an area of 

regional alluvial coast', Conslderisng only the shoreward 

section of the costral zone. But on the basis of the 

structural trends of the Eastern Ghats which are parallel to 

the coast. the estern coast of India can well be recngnised 

on the longitudinal type of Richthofen. Further looking into 

the coastal Tertiaries and older sediMents that dip 

uniclinally seaward then the east coast of India should be 

identified as trans~e~coasts. On the other hand considering 

the edges of Peninsuler plateau it can also be regarded a. 

block coast. So without goin9 into constroversles it will be 

wise attempt to maKe a general classification of India 

coastal zone on the basis of very co.~on physical 

characteristics. On this basis Indian coastal zone can be 

classified into following heads: 

I. Kathiwar coast 

2. Gujarat type of coast zone 

3. Maharashtra type. 
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4. Malabor type 

5. The depositional plain eastern coast 

6. Deltaic coasts 

7.	 Andman & Nicobar type. 

Kathiwar coa1\t i.e. marked by a lava interior. In t,I" 

north due to influence of the structure features of lava, 

besalt directly occurs on the shore. In other area a ribbon 

of coastal tertiaries and plestocene wind blown sediMents 

occur. Here terrestrial deposition Is dominant and has 

shaped the coast" I feature. The coast is parallel to the 

structural trends of the Interior in Kutch and In the Rann 

excluding western and estern end. 

Gulf of Camboy is surrounded by Guiarat type of coast E. 

ahmed says that here the alluvial zone, Occuring above an 

esturine shore zone, is marked by gully eosion of the 

worst type probably due to recent local uplift behind the 

drawned shore zone. 

Maharastra type coast zone extends between Goa and 

Guiarat. This zone is dominated by basaltic lava of 

cretacious period where there are no definite structure 

tr'ends. The lower slopes of the western Ghat supposed to be 

due to faulting dominante the coastal zone. They occupy thp 

larger part of the above the cliff or river and bdys. 

In Malaber type the coastal zone is having highly 

irregulaer terrain. It has been shaped by terreltrial 

erosion, techtonic disturbances. such as faulting during tho 

tertiary era. Geology of this zone .arks structural grains 
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of the ancient gneissic and cryetailine rocks helng roughtly 

paraller to the coast. 

The diposltional plain. eastern coast Is Identlfien 

between Ganga Delat and Cape c;;ulorin. This coastel zone is 

marked by a plain whose characteristics have been largely 

shaped by river deposition. Gentle slopl'lg sarfaCE' and 

largely land dominance are the special feature of the estern 

coastal zone. 

In the delta of Ganga. Hahanandi. Godavari. Krishna and 

Cavery the coastal zone in marked by deltaic deposition and 

hydrography which overide other physical conditions of the 

area. 

Andman and Nicobar type of coastal ZOde is dominated by 

a rugged terrain, North-South folded structure whi'ch is 

longitudinal to the eastern and western coast and transerves 

to northern and southern coasts. 

Conducting the above study it is evident that coastal 

geoftorphology of India Is more than academic interest. 

Although the existing I iterature pertaining to the coastal 

geOMorphology of India is very limited. It consists mainly 

of the work of the early poineers of the Geological survey of 

India. The physical features of the coastal area of India 

are a sort ot tarra Incognita. In the absence of elementary 

and basic information it is too ~uch to expect that we can 

understand the inter-relationship between the above-noted 

characteristic and callses with regard to India. 
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CHAPTER IT 

Rpscurce [f'ventory Qf. IndiCln Coa.• tal Zone 

India is major coastal state in the Indian Ocean. It 

has a coastline extending to over 6000 K~s. Excer"t this It 

possess a continental shelf covering 45 million hecters, an 

exclusive economic zone over 2 million square km., and ~ 

brakish water potential of 2 million hectare. During the 

next two decades, these, are the areas in which the most 

spectacular advancement are expected. Coastal "and offshore 

aet Ivi ties al"e rapidly on the increase in India. Vel"y large' 

investments are being planned for the exploration and 

exploitation of various ocean resources such as food. 

chemic~ls, minerals, transportation, recreation and energy to 

improve the socio-econo.ie condition of the vast population. 

Roughly 25 percent of the present population live in the 

coastal areas within a few ilundred miles from the sea shore. 

It Is estimated that about 170 million people are direct': 

dependent on the sea for their living or livelihood (Qasirr 

5.Z (1983). So a study of resource inventory in the Indian 

Coastal	 Zone is vel"y .uch needed. 

Resources of the Indian Coastal Zone can be classified 

under two heads: 

~ Living resource 

B Non-living resource 

~ Living Resources: The zone of maximum importance tc 

.anlc ind today for the exploitation of natural living 
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resources is the uppermost layer of 100 m of the sea. Th,'-' 

in the zone where ~ost of the photosynthetic production of 

organic water occurs. It forms about 1.8 persent of the 

world ocean. Fro~ this zone, more than 50 persent of th~ 

worlds fish catch is obtained presently. The region 

occupying this zone are either fairly close to the coast or 

in very fertile areas of the of the Coastal and offshore 

upwelling regions (Qasill 5.Z, \983>. With the 200 mile 

exclusive economic zone India has jurisdiction over the 

I iVing resources in approximately 5,87,600 nautical .lies of 

the Indian Ocean. Some important resources are capture fish, 

seaweeds, mangroves, coral reefs and mariculture etc., 

(I) Fisheries Resgurces: in India, marine fish production 

consists largely of capture of fisheries and for these the 

intensively exploited areas are found in the narrow coastal 

belt. India ranked as the eighth largest fishing nation in 

terms of fish landings and accounted for 46 persent of the 

total indian catch ( F.A.O 1986). But one can not say that 

the fisheries positions in India's coastal water is better. 

India's fish catch, for all practical purposes, is confined 

to offshore water. Only one persent of the catch Is taken 

froll the deep sea (Rahmatullah Khan, 1982). That lS why in 

India's coastal resources there is very much importance of 

fisheries. About 60 persent of the total marine catch of 

India comes from the traditional fishing sector i.ethe 

fishermen operate about 5-10 niles fron the coast. 
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Fisheries sector produces protein rich food of about 25, 

lakh tonnes of fish annually, earns foreign exchange worth 

about Rs. 400.00 crore per annum and provides direct and 

indirect e~ployment to above five crore persons,monthly from 

traditional fisherman community. Fish production has shown 

an increase froll 7.5 lakh tonnes in 1950-51 to 23.7 lakh 

tonnes in 1982-83. Overall fish production in 1984-85 was an 

all ti.e high at 28.58 lakh tonnes. (Table. !) 

The growth of ovewrall fish production during the sixth 

plan was of order of +3.1 persent per annu •. The level c 

production is liKely to increase further considerably with 

steps now being taKen for the exploitation of deep sea areas 

with the 200 nautical miles exclusive Economic Zone (EEZ). 

India's coastal fishing that comprises 1,50,000 traditional 

non-mechanised country r-raft and catamarans which account for 

about 60 persent of the total catch. There are also about 

18,000 machenised boats which are capable of operating upto 

10 Kns fro. the coast. 

According to a survey undertaken by the Central Marine 

Fisheries Research Institute, there were a total of 1,435,000 

marine fishermes of whom 322,532 (22.5%' were active 

fisherMen. The distribution of the lIarine Fishing population 

in Coastal States of India, is evident from table II. 

According to table II,Andhra Pradesh has highest nunber of 

fishing Villages followed closely by Tamil Nadu, Maharashtra, 

Kerala, West Bengal and Orissa, Gujarat, Karnataka, Goa and 

Pondicherry. These Coastal Stetes have active fishermen 
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TABl,E II 

IJISTPIBI.1TION OF THE MARIN": FISHING POPULATION 

Lli COASTAl, STATES OF INDIA 

Appro;:. Ion']th No of To t·.ed Activt:· 
ofCo;:1,st1ine Fi.shin') Fishing Fishing 
in kll~ VillI ~ge 3 population popula t,io'1 

\ , ,~.ndhra "l70 V.lr. ""'). I' -'.7 I' 470 ~45'J2 

!")r3dpsh 

. W, c. t 1;80 182 ~3, ()P.? 1'\07h 

11"1'1')-3 J [, 

nri:::::.~~ 

h O ' . T"m i 1 N~d\l q46 :'\74 ?,R858'ih '7 

4. Pond ic';hprr 14 21 IfAI4 3785 

'i.KeY-ala 560 2h8 ?" 91,1)00 80898 

C". K.--j t'n;~ t ~l~,3 ~70 145 ?BS:=.!.2 31740 

7,C;Od 1 10 40 1 4865 4067 

S. ~10h,3t-Jshtt';:1 GSO ~~') 9 2,014:-:3 41539 

C) .. r lJ j 1. ,- a t I 'j 00 179 1 1 24586 22518 

--------------------~-----~---------------------------------

l? 1 ":>, 322532 

t'l] -lnn i ng on 



population of over 3 Lakhs, the high"" being in Keya]" 

(RO,898) amd lowest in Pondichery and Goa i .• 3785 and' 4057 

!'eS[lecf:; vely, In th~ Coastal areas of K~rala, West Bengal, 

Andhra Pradesh, Trlmii Nddu, GoCl, MClharClshtra and Orissa, fi~0 

forms :m important parf: of the, diet of many [leaple. 

it is the most clearly produced form of protein food used 

with rice. Its partjc{;l.~r impol."tan·~~e arise's b~c-3use of th.; 

scarcity of animal foodstuffs. In India, fish enters into 

food mainly of the people living in the Coastal States where 

~or" than 80% of the population takes fish. 

Pisciculture exp~rts have classified the commercial l~ 

varieties nf S"Cl fish into 15 groups and 

wdter fish into 8 'Jt'oup.s, The sea fish group co~pari5;ng 

mrtrine Mod esturine fisheries inG]une~ e~ls, cat fish •• 5ilv~" 

har fish, h~rrirlgs, anchories l Bomb~~' Ouch,. raakl?rals,. pf'rch!:"5~ 

~~ i 1 vF' r be 1 1 j e S fat fishps, mullets, Indian Salmnn. Jew fl'7.hI 

Some important caught 

on the west and e~st coast are: 

Shark: Shark i s found on tne coasts of Sowrashtra, 

Maharashtra, Xerala, Southern and Northern parts of the eClst 

coast of Tamil Nad\1 and West B~ngal in waters 45 to 55 ~etres 

deep. It is caught throughout the ypar. It is important for 

food and oi 1 . 

Oil 5<Jrdine: It ranks as one of the 

co~mel'cially i~oportant fi:...".he,,; in Indi,~. 

food and in extr;:ir=tilln of oi1 and <used as 
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of species 

P~~n~9jrj In the north tc quilon in the South. Kerala (8:'\ 

fiE' rsp n ,:) thp larg 

of thr c~\trh of thj~ kind. 

f i :3 h lts 

') r, 1 '1\·~j t (In, .. ~. 

Anr-hor'i e:'". (~re r.4.'lJh+, a lnng the Malabar r .. t . 

Morf' than f1"~om Mahar3.sht'"" 

r.nmh<lv Duck: It ('I Iltributf':" on ;-In rlVerM-ge 8.3 persent of 

t ht' t01:a,l L.~tch. fishery confln~~ 

'.Nit:~in ;~ ni~t~nr.p of 6 to n KtJ in GIJj2rat, Maharashtra coast;--, 

from q~lr~lch to Ratnagiri AJ0ng th= e3st co.st it forms OGJ 

-'1 miner fi,-.,hery. But no thp w0stnrr rn~st ~ahar~shtra ( ?5 . ? 

COil t'!:~ i bu t: r> 

iTI,lrh .:;:l.S 5~ rcrsp.nt of thp marine fi ~,h cat.ch of 

Pibhon Fishf's: It. contribllts abU\11, 3.6 perspnt of the 

tutal cate.h. T~lese arc caught: mostly along the west coast In 

}(crala. Tho season for fishing genor<llly cxtends from July 

f i :::.. ~ 

~ostly ~urf'd with salt or sun-dr\p~. 

Miacl<c r.ll : It is founn [Jractically ,,11 along the coast r-, f 

J n (1 i (=l f'Y."r:1uriins tho north~rn part of the west coast. , t 

8.? Ders~nt of the ~otal ~~rjne ca~ch. 'T'he T1l-'" in 



fishing ground of this kind is restricted between care 

Camarine and Ratnagiri. 95 persent of catchs camps froft we,' 

CO.=ist. More th~n 60 persent of thp c~tches are salt cured 0'" 

pickled. The percentage contrihllt ion of diff~rent . .3tes t'-, 

the catch is nearby 40 pprsent by Kera]a, 16 persent by 

Karna t ak.3 \5 persent by Goa. 7 ppr5pnt by Haharashtra, 

persent by Tami] Nadu, 3 per~ent. by Andhra Pradesh and 2 

persent by others. 

Pomfrets: They are mostly caught in northern parts of the Bay 

of Bengal, South Orissa, and north Andhra Pradesh coasts on 

the east and south Kanara and Malabar on the West. Po mfr,e t s 

contl~j bute about 2 persent of the tot~l marine catch. T' . / 

.-' r ~ of the highly priced marine fishes with a ~reat 

dcmanrl for both fresh and driod fi3h. 

Snme othe r importAnt. coastal fishin0 includes f 1 

f i;:: h e r_, rn~jan S~I~0nJ Soles, '~a~ fish~s~ ~:;eeT'fishes etc.J 

):'1 Y 

their delicate flavour and high nutrition. Indian Sallton ie, 

caught on the p~st and the west cnast. On the Corome>nd;jJ 

Coast Tr@nqu~b0'". p' ban, Sippikulam and ldlnthaKarai 

on the wpstern coast N.Kanara, Ko~hikodp and Valapad are the 

important fishing centres .. Sales fishery Is one of the ~ajo~ 

fisheries of the west coast. It i sci n f i n.e d almost 

PKcllJsively to the Kerala and South Kanara. S I] vel- be 11 le'j 

are ~onfined to coastal bplt with grp~tpr ~bunde>nce along the 

cOd3tl ine of Andhra Pradesh, Talti] Nadu and Ker~la. They 

form about 3.R perspnt of the total catch. Cat f i s he ~. 
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i [lel udf' ,1 lat'ge number of rommerci~l species and for. 

:1.3 ppr"en' of the total r:atch. Thpy ~rp abundant all 

f'ldia:l found Cllong t ~\ ,-' 

pot ire c03stl in" of IndiiJ. ThRy cnntribute abDut 1.4 per~p~' 

fif 1 he toLd c3.tc-:h. 

PDtential I)istribution: lnnia with a coastline of abn\l1 

6100 KH has a large nu~ber of gulfs and bays cr~eks alan'; 

with the extensive backwMtprs. esturies. lagoons and swamp:. 

along with the entire coast line. Thus India possess 

potential fishery resoureeL Exploratory surveys i nd icct t;(' 

availability of 0.6. m tonnes of fish and prawns from 

coast,ll be 1 t upto 80 mRtres. Th" baGkwaters and esturi~; 

al"ng the west f'oa"t are extensive. These are wjd~l'/ 

and are estirnatpo to rover an arpa of 7'5.0 

. ,
 

1 (HI I Y i '1g ilreil:) arp available "'hieh ean be used 

Jgt"iC\.ll tl..1rp. 

A~ regards the type of fisheries potential the Demar'.' 

upto 50 JTIPt;re depth ar'p t'ich in all wi ~ 'r 

Mah<lrashtra ranKing first (T"ble JJ)). The potential yield 

of Demarsal fi3~) resources from within 40 latham is 

it abo uti. 7 . mi]J ion t anne s however the pres~nt landing " 

.- 1 .: ~ . .3bo '.I t 0.£':'4 rnillirJn tonne's only . Here the following 

beprJ inGJuded wit.hin 'he of Pelagic f i rh: 

FlyingChi r~()!'e-ntt'u2""'J o i J 

fish rC1r?lfl'- .... nc:;. M{l(;krrp], C;r'''Y'fi~h etc. 

JlIJ11"'~ 
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TIIBLE ill 

PGACIC AND DEMERSAL FISH CATCH lli COASTAL STATES OF INDIA lli 
000, TONNES 

Plagic Opl1\ersa 1 Total 

Bengal 6.42 4.32 10.74
 

:n.13 7,8.58 51. 8 1
 

Pr~rlpstl 42.05 49.3R 'H. 43
 

1 12.92 In.OR 7.35.00 

Ponel i rhe 'T,' 5.80 10.70 

?28.27 102.24 330.51 

Karnatilka 97,~9 28 . ~d) 126.39 

15, R 3 9.56 25.39 

t1a.h r) r' a .sh t r':::-1 107.22 186 . 10 293.32 

C;ujarat 104.48 86.84 

AndClman I . I '1 0.58 1.72 

Lakshadweep 3.20 0.65 3.85 

784.J5 640.03 1388.38 
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r,pct~rir1f', Snles, Pr"wns,lobsters and chqJhalopode etc. 

crllst~cean fishpries arp rich In Gujar3t and Maharashtra 1lptr' 

mr.'t.rr r~~rt~, whilJ"> they rtr"", impocrtant b('twf;'('n 50 

and 200 metre depth in Goa, KarnataKa,. Kprala, Ot.~iss~ 

The rhephrllopl"n fishery has greater potential ll[1t~. 

.,,, met,'e rlepth, ar' riche,'ct In Goa, Karnat"ka and Kera 1 0 

while between 50 metre and 200 metre depth they are richer .~ 

,~ndh, a ,~ !1d ( KundLJ P, 1984 ). 

r.onstitlltent of crustacean fisheries an Indian Coastal wat['l 

Th~ average annual catch, of prawns have been ~. 

We~t Coast - Gujarat 4707 Tonnes 

M'lharastra 80060 , . 
KClrnataka 8192 

K.erala '::d)6'::1~ , , 

~e st roast	 Andhr;, Pranesh 8(;43 , , 

Ti\ III i I N,'du ',770 , , 

The catrh of cr\J~+~cean~ oth~r than pr~wns is mengr'? 

The be .s.t prawn fish i n'J is in KF-~rala. There has b~:?(~rL 

considerable increase in prawn fishery off the Maharasht, , 

Coast. The near coast fisheries have reached (for most fic' 

t h,..,maximum sustainable levelalong the Malabar and 

Maharashtra Coasts. The prOdlJction5 of ,nlluscs eg 

cl'lms etc is primarily from brac~ish water adquaculture. The 

total landings of Lobstprs in 1185 were 20,300 tonn

it o nn3(je expect~d nf crphalopnrl~ w~' 1~,OOOtonnes. There 
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some local Lied seasonal ,lost" fishe,'y alorlg the south "we' 

~oa~t of KeraJa and Southern T~mjJ Nadu. The fish'" 

"",ources may be classified into following c.'ltagories: 

I.	 Marine Fisheries 

Fresh water Fishpreies 

-1.	 P~~Jrl fisheriE's 

5.	 Chank Fisheries 

Sea fishing has been an orcupati' n with the C{1a.sl~·-

peor'll<: of India fr'"m t i lie immem'.'rlal, fOf .. irl'J .3.Tt j·n teqr ,t 1 

part of the country's maritime heritage. Indian "'a ter' 

possess 12 rich fishing grounds in Coastal area viz. 

I.	 Wpst RengaJ an.d Or i ssa Coar,t 

Andhra Coast Sou th of Gopalpur to north of 

Vis"3.khClpatnarn. 

3.	 Anrlhrn Coast: Vishakharatn.am to M~sul ipatnClm. 

4 •	 Andhra Coast: South of M'15ul i patnam to north of Pul ir c ' 

](\Ke. 

5.	 Corom~ndel Coast: ~ake Pulir~t to Cuddalare. 

6.	 COfomandel Coast: South Cuddalore to Devipatna •. 

7.	 Palk bay and Gulf of Mannar: South of Devipatnam to 

North of Cape camarine. 

8 . Kerala and South Malabar: Cape Camarine to Pann;\i 

.....	 . II i ve ,.. 

North Ponnai to Mangalo.'p. 

10. Konkan CO~1St: North of Mangalore to South of Ratnagir'i 
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1 1 • Mnhnrashtre and Guiarat Coast: Ratnagiri to Broilrh 

Coas t . 

12. Kathiawar or Sa"rashtr~ rn~st. 

Thl?'se fishing ~rl'=:'dS are ri~h in marine resources in t;h,? 

fnrm of animals. 

I'larine f i shp re i es ~re mainly confinpd to lfi KMS fro'" t h·,' 

r;OA~t an~ is c~rrie~ on within the ~epth of 20 metres In th n 

sea. I t is estimated that 74 perc.ent, of thp fishing' ,ndin']' 

are from the west coast, and 26 present from the east cOast. 

The fishing season in the west coast is from septe.ber 

februnry and generally extends upto march. The hi ghe 1 fish 

prOd\lctiun 00 this coa5~ is attributed to the broa~l 

contincTlt<lJ she1 f, thp OCf"!,ln lC ch,':1ri4ctpr of its water. 

se:l son·~;" ~co.~st.~l ::(,n€, waters have ,~ fl'\<',re 

cy r lC' an~ ~ighrr phosphate ~n~ nitr~te containts, resul ;n.' 

in gr-p-Jter plankt'Jn prnd.uct ivt ty. The '~ajor fisherlefi 

west coast thet-'e y~ '~la contrib~lt~5 about 3~ per5ent of t h,-' 

totcll lndian 8,ntrh. On thp E'Mstern coast fishing seas0n 

fro~ July to Octobe,' on th~ Andhra and fro rn 

Se pte mbf' r to Apr i 1 on the Coro'Tlannf:' 1 CO;=J.st. On this 

the nor ttl coast monsoon winds are moderate and of 

thnt Is why thr ~ircul"tion nf watpr on this 

,..1 I", -~is 1e s s pt·o n 0 U nee d . OUP to occurence of large river:; 

hac, prov i dr'l]c:o'lstul 1 ;1 Ir r 5 

,J I" .::...;copp eo c-,t ura. i nJo? Her-e Tami 1 Nadll 

P'!nriir:hr~-ry rnntrihlltr IF:i pf'r?,(~nt nf thf' tot:)l Ci=\trh fol1n'.]('" 
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r,y Andh."", Pradesh (8 per's"nt), West Bengal and Orissa ( '1', '!, ) 

and Andman and Nikhobar Ihlands (0.1 persent). 

rhl-nuJ},ou t alorlg the pntire coast and the coastal canal 

systems ·e5t\]r~ine fisherips ~rp ~nnfined to the esturainrs, 

br~ckish water la~e~., t ida 1 c"~e'eks , lAl""Ionn:; ." 

inund3ten 

highly prOrluctivp areas br::or ·"'·r ~s p.nrich~d 

the land, influx of nutrients. The fishe5 cnnstitut lonine, 

th" "stuilrlne fisheries in India are mostly Il.arin? specie3 

that can with5tand variations in salinity. Important among 

t he ~ are: Milk Fish, Cat Fishos, Hilsa, Porches etc. The 

estu~rips as an ecosystem, undergo dynamic stresses, main]~ 

brought ",boul by salinity changes and nther physio-che.ical 

far-tors. Thi:; i5 due tn varying 'ntpn5itip5 of frpsh W~ te 1~ 

d i:::3ch3rCJI.?'"' i n 5pa.:;cns 3.nd tid a 1 f 1uc t ua t ' 'r, 

thrnllghnot thp yr<lr. Thilt i,c, why 0nl y a fpliI ,['prips of 

comf\(,l.~C ial val ue .:]1:.~t:'P founrl, 

Many sppr:i,::'s nf pearl s -Jr'P fO\lnn in Indi"3.n Coastal Zan,. 

Pe~ir15 of h1gh Val\le are nbtain~~ from pearl-oyste.s. o~ 

tnee,,, sevE'ral :,peciE's, PRINCT~DA VULGARISis by for the c,~",O~, 

'nd Tn0st im['ortant. This speclps is wil1ely distributed in 

th~ Gulf of Kutch, Gulf nf M~nnar and the Palk B~y~ Tn" 

of tho eo a. s t <:0·" S t more extensive 

r~rorl\1r,t i Vp than tho~~ 0f the wp~t Tn E'u.s'f; coast 

The most [J~o(luct:iv'" 

in tt)P centrL\l zonp n£'0Y' 'T"JtlcoYin. ~xcpllcr:' 



PC' a v'1-C'ly:::- ~I'?rs ~re Ufi\l;)] 1y found on the ridges of rocks 

~earl corals forming e.te~5iue pparl banks at a d~pth of 18

areThe yin rto=lt.ure.gre9~YlnUS 

ril1irn711c; 0ccI1rring in lArgp n\lmb("lr~ nn murlriy srlnd bottom \,i;,t r 

13 lIetres in depth in Tirunplv~ll, PFt ... ~n'3thpuraJiI', Thanj~v:)v'~ 

South Arent, rhingJeput and Nellnrp districts an t:--, 

,,--., r 1e t i 0 ~ of ~hunks comm01 ial1y recognised are Tutikw'd' 

fron Tirunclveli, Dualli from Travancore, Rame SS<3X i 

Rameswaram, Surati from Sawrashtra, Gharbaki from Po i,r: ~ 

calimere ta Madras and Dhola froM different places. 

are widely used as a tr1lmpet in temrle. She 11 i 5 used 

making of incense sticks and banglps and other ornamental 

artic:lps. 

( I : ) MAT: rn 1 ,~t pre Therf' is v::",st sr.npp far 1)5 ing th," 

'''"g the ·c.oa.st of Ind ia for forn: [. 

of ,"']\l()t,ic plants ond animalt-;o Thp ~re~ under brarkish W0tp; 

.(';l.j 1 t lJ n?' in IndIa .,"
tQtaJ a,reri of coast,al sa1ine ~-dlrfac(' is 118 million hectar' 

v· i'~ -Thl' t3blp IV gives the -"irea of brackish wat.er and estlJ 

I t is hcing pr~ctised on a small e in t he 

The culture is largely based on traditional mpth" 

nf tr~pping th~ jeveniles of prawns a'ld fishes brought in !~y 

tinal r-urrents into the pn~Josen ~rprls. The 

t i·,. 
. " 



---------------------------------------------------------

os
 

AREA ~ BRACKISH WATER AND ESTUARIES 

S ta t e	 Brackish Water Es t ue r y 
(in thousand acres) (in thousand acres) 

--------------------------------------------------------_._-

r.\J j ar<.l t no ODD 

fe-rat:l 500 100 

M,:.har;:;~,ht r~ ZOO 100 

Kctr n,~' t ,~I k ,J: '00 50 

GIl;j 30 

Sourcp: Study on co-npf'ratiorl for Dcvf'lopment in South A-:: i'l, 

Indian Council of World Affairs, New Delhi, February 1983. 

\
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In'" lying paddy fields Vnown as Pakl:" 1 i fields. Prawns, 

~\Jll~ts 311d c~\romides are important here. The Ch ilk 1 

o~en shallow brackish wa1:er lake. Tmport • j' 

cAtches ar~ c~tlaJ rohan, mullet: ~t:c. 

The tnt~l prndllctjnn nf fish ~n~ rr~wns from aqua~ulture 

rH.. actic·.~ lr: ..3t'\out 10,000 t·'nn~s. Table V shows the bracki~' 

total drp~s ~Yai]ablc for cultivatlorl in nine MarItime st~f~~ 

~nd ~hp eXisting ann\lal pru~uction from ~<lri~ulture It , 'C", 

C}Cc3t" tot'l 

area j~ being cu]tiv~~pd at present. Thf' potent ial in th i '. 

sector appears to be most pro. ising and by the year 2000 the 

~nn\l~l prod',otion of ~ million tonnes (2.5 from coastal and 

inventory - fr;narJ Reef: 

the rndian .:3,f}li ",ust i-ncl u<:lf' 'he' 

i mportiln t. i . ~. of r:ourse cnarl rep f, 

Coral reef are a.ong the most biologically pro~uctiv~~ 

taxonomically dlv~rse and aesthetically very important living 

crganisTl. Wh i le the ir mar ine occqrrence provides lIlJch ne +:"d ('(.1 

pr'otection for the coast1ine fDr1'1'l~-, Wl\V~S, thpir hioln,!ic,-dy 

p,'oduct (vity yields" multitutde of foun·, and flora df'penden·. 

on the coral-reef eosystem. It. also pnhance the touri~f 

inclucting. Main 5 i 9 t. t of cQr,~1 yc-e f the Atolls C" r 



AREA UNDER 

1'1000 

RIOOO 

nooa 

?, ~ ~·nOO 

37£;000 

Potential 
ava ilable 
culture (in 

State 

05 

TABLE y... 

BRACKISH WATER ~ND CULnV~TION 

ll:!. COASTAL STATES OF INDIA. 

area Area curr~ntl y Annual 
fOF under cultut-e Producti"n 

hectre) (inhectrrs) (in tonnes). 

88	 N.A 

1RO[)	 1000 

5000, 

We,1. Bengal ~OSOOO 20000	 3000 

Tot.al 171 1000 30588	 10000 

~includec P~ddy-fiplds 

Source ;;.Z Puosim. A technc.lnglc.:a.l fnrpcast of ocp.an resenrc:r, 

.,no oev"lopme ot in Ind ia • It" 

nri~s~	 Z~9000 
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( i v )Seaw"eds: In Indian Coastal rpsourcp.s se a we P. d:? 

onE' of the import~nt living resources. r tis exploited hy 

~an fo~' fC)f)d, animal feed., fertilizp.rs and for chillicals 

and pharmaceutical products. The tot~l marine algal yield of 

the ~orld have been pstimated ~s 172,000 tonnes per year. n' 

this. IndiR ~on~ributps only 1.09 ppr~ent of the total (Tab]" 

VI), Thp rl0m.nd for ag~' nphy~p. ~nd .I~innphytes by indu~try 

in In~i~ ~nd ~brnad is lncrpasing vpry r~pidly. T~ble UTT 

show:] the total s.a~.ed leveling in Indl~, In Ind ia 0'1] i' 

during ]Mst twenty years seaweed bMSpd industries have bef:'f 

developed. Her'e natural regeneration in the weeds 1S not" 

fa.~t enough to meet ~he demand. is why on I Y way j-, 

(]pnprate extra resource is by cultjvat ion of seaw~ed on rope:3 

~nd wooden frames. 

In India the utilization of mar " 

- ,3.. f f0nd ani~als as a rdW materi31 for effective and 

d'-tug:) anrl ph1rmrtceutlrHl is of r~l'ent origin. Of the 100 or 

m0re Qrg~~isms that have n~n 3crpen~n sn far, forty two ha' 

;:d 1 ~Ji'!0n rrorr.; ;"10 res\J]ts. 

"lth'lt.. exhibit ;qnt ifert i 1~hosp 

W,·ly <'l,]sn contain prost.aglandit;\gs . Researchps i r 

fir! rl also an the cll1tllr~5 •J f lfI~rine 

Y(>,i~,t ('tc. Wi'1 advance CO'lsiderably during the np x' 

tW0 dpc~des for the production of bi0active substances. 

(R) ~!('n-livirl~ P0sourc~s: There ore m~jnly three kinds of 

IndianY c.' ':'. ("1 '1 r c.,'.' ,:. 
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TABLE 'LL 

ANNUl'll. YIELD OF MARINE ALGAE FPOM DIFFERENT COUNTRIES AS 8

PERCENTAGE OF TOTAL WORLD PRODUCTION
 

Country Annual Yield (%) 

Japan 62.26 

Pepuhl i:-:; of Y(\t-e.~ \0,63 

Norw,,-y Q.27 

Car ~rl~ 4,37 

At"I]t:lnt ina 1,0<:> 

tlnitrd Kingdom 

rrd i ,-; 1 . 09 

Fr~nce l .09 

1 . Of! 

W~5t Aft"lean couGtries r..45 

Madag,) sea r 0,0'1 

!Jr.l tf' 5 StatJ?s o.o~ 

'00 
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GG~ 

GH 

Tl\l3f,E lll..
 

TOTAL SEAWEED LANDINGS U1 INDIA
 

Annual Yield (i~ t0nnes) 

6nnn 

1000 

Not knnwn 

,;non 

Anch-._~ Prrl.deJh ~Jot Known 

flat Knnwn 

I\ndaM~n ann Nir.nhar Islands Not Known 

Laksha dweep Islands flat Known 

s.z Qasilll ., A technologic~l forecast of ocean 

res"al'ch "od development in India , \~l, 
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Thr (ire: 

I, Tc r t- i gena 1.1:3 Deposit 

Biogenous Deposit 

C't-')f:>mogen OilS ne pos i t 

Tet~rigpno\l~, Thi" de[)osit have 

to b,c found in lhp hI-: I. che sana the shallow 

~n~ ~lso In nriss~ coa~t. 

:\ 1 r, r-. .1' iler it, In 

'.1 f minera.l~. concentrated ill by 

c0mmonly in the anci~nt beaches 0>" 

-., "'r' 

of 

.~] i il rock by thr-y ~ay contain 

! I t.l.n ium, ·Jl1d other imp(lrt.J.nt mirler,"-lls. n :-:' i llI.pl e wo rds w' 

,_-:::t n :::. '/ th.;;t yivPY';:: and undprgYounrl wa. .... er c{):t~ryin9 

-:-Q-sppod p r1 l,v<'1.t(".'y dero-=.it thns~ ('In th~ dpltas or nt"ar t 11'" 

l4'ycm thi'?~~(', r,urrprlts, winrl -::tnti WnlJP rlction 

nut. 

rl ;~ceYC; ~l nng th(' ,::;p~'lc;h()rpc;J ']~.\J(-)ll y know'! as 

in -.\ :)11'] the Indian 

-r ~. r. ".'lc.C"I:}";-,nr.p 

which contain j ] me nit" , 

rutile zircon, !1'lagn!?'tjt~, monu7:itr-, gClrnet .. kyanit-e rtnd t j r 

in signific3nt proportiollS far ~}C011'lmi~ explo~dtion. 

on thp west coast ar0 largely conccntrilted 

fr<"lin 

to interruption in 
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betwep.n. Thpsp deposits mainly contains ilmenite, rutjl(~ 

zircon and Thonazite with varying proportions of magnetite all~ 

garnrt (Qa~im S.Z. 1~R4). Plrtcer deposits of iron. titanium, 

gold etc have bepn located particularly off the Ratnaglri an~ 

the KeY'alil rr\rl5ts. Cassiteritp (tin rich) sand has hee"l 

located t hr 

ind .-';;'I,f.inn' 0f dpposit,s 'If dirimonds -=1lln llranium off the 

Pare earths ~nrl Titani\ln have been ~ xtract ('d 

m,.ny Y0~rf'-. Tn Tn~j·l mrlst of thp t~rrlgpnou5 depos~t~ 

tho:> c:.oast (]f Ker"lla bf't ..... ~en. Ollilon and rapp C~marit1-". 

The ~prrlgenou5 deposits in the black sands are estimated to 

17 million tonnes of illll"nit". 1 .Illion tonne Of 

r~)tile, 1.2 million tonnes of zircon and 0.2 million tr.nne of 

!lIong the C03.St It'on RAtllagi r i to VengurJa (700 

l":H)} there is hez1vy mineral 20ntent in s::lnd, YPckoned at fro"r, 

7 to 81 persent of magnetit~~ ilmrnite, hornblandc. 

(\fnV', c:"" 

f"r:. ~ i mil ar he~ch ~0pnsit_~ ~jth vrtry;na proportion of 

11)::-ln:=\7,itp, illlIl":'nit.e, 7.il'·on ;=J..nd (J.:jr"lI~t, h:Jve bE"~~n reported fr<' 

Ti "!:~n(' 111(' 1 ~ J Nadu). 

pr or"luc t i nn in I C' 

The ?'J KM stretch alar; 

to h;:'''(' the' y IchC'st deposi 1. of 0ff::-,hGYC mincr-:lls. 

nartt-.P 1 t~ t mixtur~ of sand silt 0nd clay in the 
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(RaG,P, \')52), Alan') th!' Konki\n COelst probabl!' re·servps of 

ilmenite is about 25 million tonnes. The extensivE' sllrvey 

indicates that the on~hore IlMenite placers are confined to 

a narrnw coastal tract- about a KM wide. The known resprve ~, 

of heavy mineral placers are not as eKtensive on the ea 5 1~ 

co~st as orl the west ~03St. 

Sand inc~easin~ly being exploited from 

the "_'CHlt: inent3.1 fCll' ';JnstYuction worK. WQrldwid~-' 

offshnre mining of sand and gravel c\'~rently exceeds offshorr. 

p."nrJ',ll::t\OIl of ,:,11 non-ftJel min'!l'-'"lls in both value and V01UlIP, 

(camp.M.A. 1,)8~). But s<1nd and gr:,vel being a low cost 

.ateria\, the ir mining from offshore has to COMpete with 

nnshore depOSits. This 's 1 ikely t~ be poslbl!' in such 

centre's andcOdotal a rea 5 

bul1din3 activities. In India, such i' demand of sand gra.vel 

h,j:: not .3.l:'ison. Such suitable deposi t~ do not occur in tt· 

Uro"," centres of Coch in, Visakhapatna~ and 

r-.lr',lt,t,l h'lVr' rxtensivF!' sand df'J'osits in nffshore areas whir' 

~ ..\ i' lv' lI'~ ,-. f u 1 f f) r t~ X p] 0 it,.' t i () n . 

':J f \11 th.<\ '~(" ¥. 1 ,1 ~ 1...-) fJ .-; '_' y' .' 

':')' ,-,: t ·,t',l r~ I~npo::; i t5 orp known on ty f~~nrll thp hei-..r:hf~5 ,'lnd +'-lr' 

c he 1 f 'Jf ~,lJ:--;tt----\l i.-~_ ~"·1 India (rutile} zircon) 

(mQnizitE' Jnrl ilmenite). As time P<~\SSf:'~; the importance ann 

v,]. 1 1.1 c: .J..nd 

turn of '.hi. centu~y they w,ll probably be E'xploiteiJ 
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exten5ively. 

r( 2 ) Biogeneous deposit: The biogeneous group includr 

calcat'eous sands, coral reef oozes etc. The Indian coae.' 

preserves the corals on shallow bonks and on the continentri: 

shelve3. Oozes art' fr lnd in the deep sea. Materials arr 

c(1tinously formed, duE' to th~ prolonged biologic~l 

,~r::tivities of the Organls~ living in the oceans. Afte,· 

hllnr1rp~s of y"ars thpy are dppositp~ in the min"ral form', 

Th~ 80r",) ~nd sh"ll depos its are c.3lcareous In the miner."l 

forms of eithpr aragonite or c~lritp. 

nrp"si~ of shell, corctls and c;,lr:c3reous ~ands occur;n" 

\ n (: O~ 5 t. a 1 ::lreas havE'" been utiliseri nn (') sma]l seal free 

r~rly historical times for working of whiting and lime fOI 

lor:al construction uses. «(:haterji . C; .19(8). These day, 

the y are used on large scale for cement nnd chemicals, The 
;;. 

bp st known deposits are in the C;ul f of Kutch and in the 

vembanad lake of Kerala. The present production fro. the 

two arp·~~, is nvpr nnE" million tonnes. The reserves have ~ppn 

~ ..:., t i 1'',"1.] ted tp bA i.7 to 2.5 milllon tonn."'~", in the Vembantrl 

1.3\(p, 0.·1. tn O.~ mi]lion tonnp in the K:::tdarundi and abont l.rJ 

million in thE' lower reac~l~s of the pu \ let 

Th,7} t h71.p",t t i rivprs. N"rJ,,]pc of h"r;llm "nd phC'sphate 

l'C'g 1on J flndaman C;(,lf of m"nnar and p~lk
 

Deposit;..; of corals J.l1rl ~h·?ll ~..3nad.s occuring in rel"3tivPI';
 

shallow are"" in thp In'loonr. of the \';"cc"dive island, in the
 

Andman Island, and in the Gulf of Mannar and the Palk strait.
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~pp~ar 10 be promising. 

In In~i,'ll cOr:J.,str:J.) 'onl:', rrlir.t oolitic and b i o'Jpne 0'1.' 

s,na,;, ·]xe founa on the middle ·'ld o'O'er shelves, Western 

she! f extends almost as ~ continoU3 middle strip from the 

G1I 1 f ~ Yutrh to the vicinity of Mangalore, On the eastern 

shelf only the oCruranee off Vls"kha~~tnam consists of reli~t 

c.··ntH'I[I;:j,.tf'! i.'''. flol it le.: and biogl:'or.'I.,qC.. :;;Jnd (5iddique~ 

and Ramjmanick0m (197~) out that t: r,r" 

V() l,) 1,-] 

tn 11 SP the hiog'?n~ous rpsjduce in 

L~cc~rli VP. Rer~ntly Vpnk~taramanu~~~ 3~n~han~m an~ Suku.ar~n 

(lQp!) .:.t\;dyinCJ t.he ror'll rr ,:,\.(~('..,- nff Tuticorin, inpntiflp,l 

20 .;pecie5 along offshore i '; ] and-s . 

IO,OOC tonnes of I imp is extracted ann",,] ly from thesp 

and the i r exploitation is already udversely affectIng th~ 

i~,lF\nds and their local fishprje~, bllt measures h~ve been 

for tt)~ir' conservation (Vankataramanuja~ K. 198 I ) . 

Regarding ornam~ntal and semi-precious stones. Inria i " 

bF!CO rn i ng inr'rp;::lS ingly impot~tant ·::::IS ;t sllppl ier of or'n~m,=,ntal 

r- t r-, t r -

These 

Of the sixty elements 

It formed rl\J0 1o r~rid chpmical 

G:, 1 Y ~. i x ,:1 t- (\ t" C I:' n ve r ~ del rn me' ' Ct 1 1 Y • 

Chl()t'idf-~ in the form of r:om!l\orl salt, m;Jgnesium insod i l 

c:heITiO<JenO'l: dr-po.; i ts: 

form of 11. r.ornpollnd, hrr),;>inc, calcium (Gypsum). Owing 

(3 r ~, 

t ."; 



r 
J 74 

; ... 
I '" 

low corlc~rltratiotl, i tis not: consider~d ecooG- ~.~l 

Ilowrver, it is possible to rc~ovcr rota -jum from bittcrn-

EUor' ,. bping made to recocer many useful elemf.'n! 

~ommercia]ly, namely iodine, uranium and gold from sea-wat~l 

P'~c.r.."'nt 1y, a ~om~"r~ial procpss for the recovery of urani 'Jr

from ~ra-watpr h3V n been rrported. 

re~e3r'rh in thi~ fipId will accelF'r~tp cnnsiderably and 

; r.will be rpr,nvered from s~a-watpr 

cnmmerrl;:;ll f"]'JAntitie.s by thp yp?lr 20nn. 

rhprnoCJpnou~ rr'l)()~its i~ rf'rnrtr>rj from thE" nee;)n floor ;. 

th~ vi~inity of 'hp Indi~n ~oast5. r~rtlcularly off the ~ •• 

ani! !\ndaman ann J,0rC'H~i\i(> islands in the form 

b~t-l\lm nGl1'Jles. lit pr<~!'"~n" then, is I ittlp interest In 

exploration of barium nodulp,; due to their being a lo~ prir.· 

comodi tV. The concretions are mainly co~posed of bari\l~ 

sulphate, " i t h small protion of calcium and str1nciuri 

·.'"lphate. Phosphate nodules are found on off North Andam.3" 

Wi th respect to production ~nd reserve nf phosphate rocJ: J 

f nd i ,') is holding t3t~1 position IrL the world with prJducti0 l " 

of n,h million tonno; anrl "0 rst.imatprl r"serve of 108 milli,',' 

t()n.Ilf"~ . They OCC\1r in w~tpr ~p~th~ Y~nging from 50 to 

of thp wp.:;tr ,-,metcrf" , Sample
 

C Qn t i n p n ta I margin of India ron~ists of ~lgal and 00 lit' '
 

m J from Sn.urashtra to Xet-a 1.=1 Tn this group minerals prasen~ 

in order of ~b\lndance are high ~agrl['~ium calcite, francol. 

f"ldspar and arago"ite. GYPs\lm crystals hav.· bE' on 



r 

founLl in thc innc,- ~hclf silty rel"y, silt off the 

COrtst bet~een Vengurla and Bombay. Gen~rally thes~ occur 

0nh(\dr~1 singlr rlY twinned crystals of selenite. In tr f 0 Y~' 

of disollJed minerals only '-common s·,lt is very inportant. It 

1 :- p·-:tr(lrt~d from c·et.1watry lliffcren: r::oastal are 

So(~ium ~nd Chlnr'inE' .1r~ in t~',E forTI' of common salt. 

Tndi TT\ilj or 

i~:o Oil;~;o..~plc~ati".:n "1'"i ·i·"'\'~'lopm(!nt c.,~[Ja.blittes i 

Th p p f f n r t i ,. rap j r~ 1~. 

"
, n i 1 anri 'J'] ~, TrC' r () f' f i nrd 1 " ~ () rrd"";'1 y H i gh ar" c, 1 ].-. " 

:.' [i i Cr .. t i I': Ii .-.1 ("'- t i 'j i t i f' E".} .a. t- L " I. 
, '-'n ,r 1 , T' i rJ on, both on t l' .' 

(,.--l.',t, H]{~ wr:st COClst:::, Tndi=1. 

Tho continent~l shelf around India upto a depth of 200 " 

7 
wi~h ·.J.fl area of around 452,000 km can have a potential 

rC5f:YVC of billion tonnes of nil lnri ~71 bcm approximate'y 

of n.~t.ur,)l '1a:.:. The proven rp.servE' :)f r)il J as of now is 51C 

MT whi~h jn~ludcs both onshnrp ~nd offshore ~~posits. U[)4 

f 10. 1 ':".is have 

1 hi) I: 1 ? o. ?, mill ic,n t(,finr C n f ~Y\ldC' f'etrnl;·· 

Ell ~ ,t 
rer~';r'r.\11 I I 

1980-81 I) Il 1 

onshore drilling Wile important but aft.er off 

In Indian C[l{lstZJl ~onp on Gujarat Co~st thE' probable 

r'~ :=.- e r \} e .s of p~troli\lm has been estimated ill t985 at sane 
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TABLE '{lil 

CRUDE OI L PRODIICTRION 
(In million tonnes) 

--------------~--------------------------------------- ------

On ~ hot'" Offshore> Total 

1950-5\ 0 .26 O. 26 

1%0- h I O. 45 O.4~ 

1')70-7 I 6.8 6 .8 

197 r )-7G 8. 4 8 ~ 

t'·)f>()-P , 
C") • 5 .. .0 \0 •..".J 

t9R 1-82 P ? R () I r- ? 

• q 0" _ <')-, ., 
I 0 

I' ~ " ~-~ . Q 21 \ 

I~P7.-P,4 R 6 17 4 ?r 0 

t~1<:>,1-?5 ,~J " 20. \ ~9 .0 

]grlC;-R6 'J 4 28 .8 JO. 2 

lQg(,-R7" 9. '1 ~G .6 30 .'J 

,Provisional 
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mill ion tonops. Ttw pntent i,"1 l'eserve in I30mbay high 

,suppos('rJ to be 230.~3 mil1io~ t0n/10S of crude oil. Out 

wh1rh ~hp JqRO rrorluc:tion W.jS 4.1) million tannes, th\.J~_ 

( YwJ • 

B0mbDy c~ntrihut~s tot ,1 1 production in 19 '.~ (" 

followed by Gujarat 40 pe rep n t (Hurwood, D.L, tqSl:\. 

Recent! y ONGe have formed many new of fshot-e oil 

Citrue! ",'es in South-southwest of I3ol"bay, in Gulf of Cambay :c, 

Gujr'::tt, of Portanova town. Th" new structure 

yielded hydro carbons in the first ""11 drilled was rffsho)" 

.J nd Nicobar structure wheLe gas was found. or' 

, , thp service of Atwood OC0ilnics Ltd for drilling 

~Ja s 

'l f f 5 h () t' (~ ,)+- ;~nr1.3rn'::in r-.]ic:(\h~T lsl."l.nds, ~"f'st Coa.::;t of thE' 

rE'ginn-.. From nthf'> 

':cQ\Jrcc, rh(\ rC"-",C't"','1=! potprltial 0f n~1:ural gas calculaterl " \ 

India a.mounts to 351. h billion Cllr'lr mctl"r~ Ol1t of which thr 

270.56 bem and onshore about 80.95 bern 

The l'r,-;] pro" 'lion in the same year amounted to 14.'," 

bCl1ls.	 Viewing st3tewis~ it that GujarClt a 1 1.") ~j ~ 

'nntributc::. the 118 pc;c.cnl ()f ~h(' tr;t~} Indi.-' produc~ion ,:-0\1(: 

'-1''1 t IJ r;::1] g.; ~~. w(' r 0 1a . ~"7 c'1 n n ? 4 . 1 ~ be Pi r P S pre t j vel y . 

mrlT!. ()f ToNr,ir:h onshore' ,IF',rl nffshoy'(, pro-J:~r;tjon were 1!1.7R ':1n 
c1 

r, mb;-::·...'--, f 

product i'1r." ,
L 



I fJ. 19 

g.? 

15.78 

20.'1 

33.97 

25.6 

260.1 

736. 1 

Total 

476.a 

7.32 

'l.a 

7.32 

120,0 

106.5 

OIL 

8.1(, 

26.5 

18. 19 

26.6 

20.Q 

36'1.5 

G16,1 

74f;.6 

ONce 

tonnrs) of which 

Of sho re 

Onshore 

VIBLE IX 

of whir-h) onshorp 

Clnshcrf' 

(million cubic meters) 

(Prodl.lctj(\rl In lI'Iil1 ion 

EXPLORATION ~ PRODUCTIO~ OR CRUCE OIl, AND NATURAL GAS lli 
1984-85 

of which 

I, Drilling (1000 mete,-s 

Un i t 

2,Crudl" Oil 

----------------------~---------------------------------
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tR. [g mem rp~pc,:tivply (T~BLE IX) 

!)a::; if! 1he r).::lhpj :::;1,ructurC' in thp G'1jrlY"3t. Stat€' and Opens 

p~ospects in Sh~al ~reas of the Gulf 0f ~a.•bay. 

(lrpan is a store house of energy doe + r, 

i qf 11.Jx. l';"ploital\le forM 

531 in i ty dnrl tpmper"tur p difference. Possihilities of 

genl?ration uti1i7ing salinity or thel:~lnal gradients acr05S th. 
?\}}~f~re water deepwater front h~vp been stu~ip~ 

theoretically, but no such power generdtlon have yet been pu~ 

into practice. There are many other cheaper methods, 

incl uding the use of tidal energy. High tide builds up 

head of water in a reservoir which, when draining out ~t ln~~ 

I idp , ~Ise to hydro-electric power. The me thod ; ,F-, 

econnmical if tides are p"ett.y hight. In Ind ia, such 

(6 net~rs) orCllrs only near the Saur~3htra C0ast, and sc~}e~e~ 

under study for usi~1 t.hese. hr 

utilized for "'ith rf?c~~pational fa.ciliti~s and aquac\lltqrE'. !\ 

project i s under investigation in this connpr.tion at. 

Centra! Watr:or and Power~ Re-ase-rch St.i3ti0rl ~t Pune-. At pr('sen';' 

electric generation is utilizen in d generator off Manra, 

Ha,'bolH' for operat ing a marker light. 

Thus with the above discript.ion it is evident that 

Inri \"1 h.1S vas t coas tal re source- s . B\Jt still many among 

Some C3re being u:,,,"d moneratly while some 

in ncgligeble aMount. So there is a vas t scapp. to de ve 1 0D 

1['f,rnr~1-j:ltf' m.:lnag'!ment and dev~]()[Jment me('\SUres. 
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CHAPTER 'l. 

Components Q[ Coastal ~ Dtyelopment ~ Kanamgelent 

In a region of coastal zone a very co~plex and fragile 

probl." .xist". Here issues and conf! icts over environmental 

protection, urban development and utilization of resources 

for the satisfaction of basic human needs are involved. 

These issues and conflicts directly affect on a social, 

eeono.ie, techological and other levels of the nat:on as a 

political entity. Resolution of the problem situation 

requires an unified management approach and here an atte~pt 

towards a rational approach is being made. 

ThE' public awareness about the consequences of 

continuining mismanagement of vital rpsosurces has surfaced 

ltself. The coastal zone is a major sector of the national 

environment with potentioal resosurces. It is particJlarly 

recognized by the public as a vital national resource 

reqUiring skilled management to solve the critical problems. 

These problems stem from the .ul t iple use of cOd:;tal 

resources. The manner and rate of resoUrce utilization may 

affect the stability of constituent geological, biologicd 

clOd meteorological subsystem. The many and diverse IVlman 

activities involved in the use of the coac~al zone constitute 

impossing~ excessive and competitive demands on the limited 

reSOllrces. Consequently they o f to ncr it i ca I 1 II a f fee t. 

regional systems. Thp r"tion"J uti] ization 01 
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natural resources aust modify the p.nviron~ent to some degree~ 

Problems £L ~ Coastal Zone: Many of the uses of tr 

coastal zone and a large share of the Issues and probleas. 

involve the biological resources. Biologically, the coatal 

zone is unique and of spaciC\1 j.pnrtance. rt is a r~glon 0' 

very high biological productivity due to a number of 

physical process€" 5. N~ltrient ch~.lcals such as phosphatpl 

nitrate and biologically important trace elements. reach the 

1nshore Margin of the sea from the land by rivers and other 

form of runoff. This coastal zone is a region of most 

intense interaction froa a few Kilomete~s back of the beach 

to roughtly 15 to 25 Kilometers offshore. From a biological 

view point we can no~ regard this ZOlle as isolated froa the 

regions of either the land or the spa because of migratory 

nature of ~any of its organis~. In this zone of natural 

process the re are immence infl\Jences of the biotic 

activities. 

The rapid growth of the human population in and 

iMMediately adjecent to the coastal zone is well known. 

Growing population demands more and more goods. ser"ices and 

al\enitie:.s. The .ultiplicity of hu.an activities in the 

coastal zone has been increasing day by day like production 

industrial goods, services, recreat ion andof food and 

others. Alongwith these. disposal of waste materials of our 

urban industrial establishaents affect the organism of the 

sea and shore in multiple ways. To put it simply it can he 

stated that .an is a new and potentially Violently dis' lptive 



element of the ecological regime of the coastal zone. 

Thus the central problem is to decide what ecol~gic~] 

revisions and adjustment are desirable from the standpoint of 

thE' Ion.] welfare of aanklnd and how they canran·~t 

attained. Some classification of man's uses of cn,stal 

resources will be helpful to underst~nd the proble.s. Tn 

this context following classification h~ve been suggested by 

Mi Iner B. S. (J 969), 

1.	 Direct uses of liVing resources. 

Cl.	 Extractive use for food and other aarlne products i . e . 

commercial fisheries and aquaculture. 

b.	 Extractive use for recreation like sportfishing and 

hunting. 

c.	 Non- extractive use: Observation for recreation, 

observation for science and education. 

2.	 Other uses of the coastal zone that importantly depend 

on the biota. 

a.	 Waste disposal biodegradable wastes 

b.	 Biological extraction of inorganic materials. 

3.	 Human activities that incidently affect or are affected 

by the biota. 

a.	 Use of marginal lands. 

b.	 Sol id waste disposal and san itary fill. 

c.	 Building sites. 

... " d. Airports
 

e Harbour Construction
 

f.	 Modification of shoreline for recreation. 
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g. Beach erosion and lIlaintenance. 

h. Waste disposal - nonblodegradable wastes. 

j • Ocean shipping. 

j . Other forms of transportation as pip e line etc. 

l< • Power generation 

I . Ocean IIllnlng. 

I. Hard minerals and construction lIlaterlals. 

I I. Petrollu. and natural gas. 

Ill. COIll~unlcation 

n. Mil itary defence. 

These kinds of coastal uses vary from state to state dup 

to varying coastal popUlation their needs, resourr:~ 

potentioal and level of economic and technological 

deve lopllen t. The over and under use of coastal resource,s 

leads to many problem. 

In the Indian context it has been found that coast~l 

proble.s are al.ost salle as in other te~perate countries. 

~ccordlng to 5.2. Qasim and Sengupta (1980>. 25 percent of 

population live in roughly 6000 kill long coa~tline of 

India. Rivers flow ing through the country add hugp 

quantities of fresh water and polluted waters to the 

around India. ~s per the latest figure avai lable. it may no;., 

reach 170 milliun persons. In India urbanization and growth 

of industries along the coast are increasing rapidlY. This 

has become the cause fOr producing large quantities of wa~t'·, 
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wa ter. Detailed studies have been carried out at several 

place along the India coast by Many agencies. It has been 

found that waste disposal varrled from a few thousdand in 

caSe of 50M~ industries to a f··w thousand alII ion llteres per 

day as in the case of Bombay Municipal Corporation. In India 

there are roughly 31 mediua and large urban centeres along 

the coast where some kind of organised water suply and 

sewerage systeas exist (Table I. II). The total population 

in these area will be around 15 million and growing at an 

estiaated rate of 3 to 5 percent per annu •. According to the 

figure available (CUPS, 1980) the waste water generat~d 

.ainly from the doaestic side in around 1800 HLO with More 

than 2/3 being generated in around Bombay. The industries 

also contribute about 10% of the domestic water, bringing the 

total waste water flow around 2000 MLD. Samples of fish 

froa the Bombay area have been found to contain 

mercury and salt concpntration varying from 512-6~1 

nenogra~es per gra. of fish. While as the acceptable safe 

1 i mit for human consumption is 500 gms (illustrated weekly 

1984>' In 1973 Goa beach at Calva was inundated with shods of 

dying fish. Experts from NCERT confirmed that this has been 

caLLH.. a 
by arsenic and other toxic chemical discharged fro" 

Zuari Agro chemicals 2AC. In the Bisso Reservoir, poisonou~) 

a~monia affluent flows without being treated. Th is In turn 

due to heavy seepage, pollutes rivers and creeks and kills 

fishes in. thell. Marine pollution around Bo.bay and Calcutta 

pose a major problem and say assump major proportIons with 

\ , 
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State/V.T. 

Karnataka 

Andhra 
Prad~sh 

Goa,Da.an 
and 

Gujrat 

Kerela 

~~~ ~ 

4 

87 

TABL,E l. 

WASTE	 WATER GENERATION. COLLECTION ~ DISPOSAL Ui 
COASTAL CITIES ~ TOWNS 

No.of No.of Total Waste Water lla Hade of 
coastal coastal popu Gene Colle Treat dlspoSCll 
cltles* town* lation rated cted ~d 

<lakhs) HLP III III 

3 3 8.6 64 Nil ,N 11 

0.6 6 !So !So Estury
Diu 

n2 3 b.6 64 81 49	 Estuarin
and fie 1 () 

2.2 18 93 93 Estury 

5 4 17.4, 176 30 2	 Sea 
Shore and 
Estury 

6 Maharashtra 3 89. I 1275 55 48	 Sea 
Shore and 
Estury 

7 Orrlsa	 I . '3 I I Nil Nil 

8 Ialllil nadu 3 35.2 183 90 26	 Sea 
Shore and 
Estury 

Total 18 13 16 I .6	 1797 50** 

Note	 Estury Includes the lower reaches of the rIver and 

river lIIouth regions. 

*Cltles - Population above One lakh Towns-PopUlation 

I between 0.5 and I lakh
 r **Iaking into account Industrial waste water also.
 

•	 I Source The Oceans Relatives and Prospects, Shar.a, R.C. 

(Ed) 1985 .337 
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TABLE II 

STATE-WISE DISTRIBUTION ~ COASTAL CIIIIS ~ TOWNS 

9ta te I U. T. City Population Towns Population
(lakhs) (l akhs) 

~-----------------------------------------------------

Andhra Pradesh	 Vlshkhapatna. 3.6 Vlzlanapara. 0.9
 
Kal<lnada I .7 Cblrala 0.6
 
Hachilipatna. 1.2 Ongole 0.6
 

Goa.Daaan and Panaj I 0.6
 
Diu
 

Gujrat Bhavnagar 2.3 Veraval 0.8 
Ja.naqar 2.3 Valsad 0.6 

Ca.bay 0.6 

Karnataka	 "anqalOre 2.2 

Kerela	 Cochln 4.4 Ie lilchery 0.7 
Trlvendra. 4.1 Cannanore 0.6 
Ca 1 I cu t 3.6 Kaya.kulan 0.6 
Alleppy 1.6 Badagara 0.5 
Qullon 1.3 

Haharallh tra	 Greater Boabay 83.'0 
Thana 2 . I 
Ulhasnagar 4.0 

Orrlsa	 Bera.pur 1.2 Purl 0.7 

Ta.ll Nadu	 Madras 31.7 Ihlru Chedur 0.6 
Tutlcorln 1.8 
CUddalore 1.1 

, Total	 18 153.2 13 8.4,
Source The Oceans Relatives and Prospects, Shar.a. R.C 

(Ed) 1985 ,336 



the increase in industrial activities. According to 

Financial Express (1974) the 140 mile Asansol- Durgapur 

Calcutta streach of the Daaodar Rive, is found to be one 01 

toxic chemicals and hazordons substance. About 525 mi ion 

gallone of polluted water enters the Gang and Daaoder rivpr 

system from the Bengal industrial complex. every day 

(Co.pet itl on Master, Jan 1977). The Maharashtra Preventi on 

and Water Pollution Board had decelared 14 river basins, 

C~'eek:5 "nd coatal areas as wate,' pollution prevention 

~mong which fiVe are supposed to be badly polluted. The 

Mula-Mutha river near Pune, the Patal Ganga near Nasic, 

Kundal ika and Ulhas creecks, and coastline off Bombay have 

been found to be the worst affected. The Thane Mahi~ and 

Mahal Cricks flOWing through Greater Bombay are believed to 

be beyond redemption (The Tines of India, June 17, 1978). 

According to Deinzing Aaron (1978), "It has been calculated 

fro~ observations that the inorganic phosphate content in the 

water near shore areas of the Romhay city have increased 

about 50% during the last 20 years. But 5till in g.=>neral 

damage caused by those sources has not reached alarming 

situation exept 50me place where it really ha~·. indian 

farmers are using about 34,000 tonnes of ~~ticide. There are 

about 100,000 tonnes of synthetic detergents which are being 

used by Indian people per year. About 25 percent of these 

che.ical or their degradetion products are supposed to be 

find their way into the sea. The sea, especially the near 

shore zone which are mostly used for food, recreation and 
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coastal traffic, do not have an unlimited capacity for maki n 0 

pollution ineffective. The result is that the pathogenic 

organism, b~cteria etc harmfull to human health are 

frequently found in coastal ~ater. These har .. ful 

may have the following possible origin like food, pap" r 

tanning) te x til e , da i ry • chemical, atomic palnts, power 

plants. animal husbandry and other industrial ann 

agr'iclIltliral activities. According to lndiancouci I of world 

affairs report on South Asia. <Feb 1983) pathogenic bacieri" 

fro .. cattle, sheep, pig etc, eg SalOlonella ill:. Disteria an-

parasites liable to contaminate coastal water. DDT waste 

passing from land to the sea cause contamination, prrJduc i neJ 

marked effects on animal life. Nuclear energy plants ann 

chemical industry. where wastes with or "ithout trec'ment an 

passed out to the ~ed, can cause heavy metal and radioactive 

po 1 I uti on . So research and development has to be carried out 

to determine human tolerance 1 i mit s for the intake of 

contaminants in ~arine prod'lce. 

Another polutant is petrolium & its products. Dwivedi 

SN t.: Desai (1974) state that, "r tOlay be inferred that rh" 

increase in the deposition of tar-ball on the beaches is due 

to an increase in shipping and because of increasing ..ovemenf. 

of crude oil along Indian coastline,·. India has.a good deal 

of international navigation engaged in the carriage of oil 

cargoes and other pollution passes near it shores. About 750 

million tonnes of oil is tr'anport"d fl'om the Gulf conit-;ee, 

across the Arabian sea to far East, Japan and to western 
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countries. The average annual oil spill in th", sea 

estimated to be 3 million tonnes. Dissolved petrollum or 

hydrocarbon concentrates in the sea water. About 750- 1000 

tonnes of this material are deposited every year doring the 

Monsoon .onths on the beaches along the west coast of India. 

Coral ecosytstem are of vital si')nlficance for lor-cll 

coastal co~~unities. I, the coastal coral island region. 

1repeated removals of corals for the production of i me 

destroying local fishery. Haphazard construction of dams' has 

blocked the the passege of migrating fish and destroyed some 

habitates of fish. Due to lake of required technological 

deve I opmen t fishing is restricted to mainly on shore area 

upto 10 fathOMs of Indian coast. Over fishing population 

the same area is effecting the viability of the fiching 

indust,-y ullder developed infrastructu,-e. inadiquate fishinr) 
% 

pquipment and hapha~ard mana')ement systems are some important 

set back of Iod la coastal f ishinr;. Over fishing to t h(' 

extent of near exh'lution point has depJpter'l many coastal 

Much ha.rm has been caused in coastal fishing by 

sewage from cities, industrial waste, hazards terrigenou~ 

materials etc. These· Inaterials poll ute coastal water, k i I I 

the fish food like Planktone 8< NiKetone and make water 

poiso nOU5 fur fish hatching. Untie,- developed por t, 

facilities are also a main negative aspect of the coastal 

fishing and other ~ctivities. 

Coastal Erosion Coastal erosion is an serious problem 

throughout the world both in developing and developed 



countries. Some degree of coastal erosion I s experienced in 

almost all of the more than 125 countries that ha ve 

coastl ine. According to Amstrong S< Kuretch (j 979) "The 

social and economic r.onsequences of coastal eros i-on can bE" 

substantial in many cases. It m~y ~ome displacement of " 

whole community"'. The economic consq\Jences of COil s ted 

erosion is loss of land and property. It Crea tes quite 

se ve re prob le_ in those countries where the coastill area 

contribut .. s to a major part of the national income. A'<".' 
coast line b .. collles lIIore and more deve loped, the eros ion probl ern,( 

increase in magnitude. 

In India it is a [" oblem of great magnitude on the 

Kera la ~ KarnataKa shore. In Indian coastal zone a va: ' arab!" 

land and settlements have crumbled into the sea. 

tells of a church carried out to sea sOllie hundred yardS west 

of Vyp .. en on the north banK of the eochin river, there is no 

doubt that the sea now covers what ..."s once th .. site of the 

tomb of the Ar~b Prist, Shaikh Mannu Koya· (Dist 

G"zatt.,ars) . On the all alluvial e.ast coast also ct"rt~~ill 

stretches of th .. shore and particulary subject to marine 

erosi0n by the strong N.E. Monsoon striklng the sho r (~ 

transversly. As far example town of Mahablipuram is said to 

have been overwtlel~ed by ~arine erasion. According to 

Pa~coe, E.H.A, (1964), "North of KaraiKal, erosion of the 

beach at Tranquebe~ is well attested by old recrods, as wei I 

as the destruction of ~n old pagod~, whose eastern gate towor 

had been partJillly destroyed in 1859", 



When we looK into the problems of coastal erosion it 

very Du~h require to Know, what are the causes and factor 

behind it so that a prpoer control management can be 

suggested. The ulti ..ate agents l'esponsibl~ for relaoval " n(1 

dE'position of coastal matarials arE' water and wind. T\ n " 

variation in the working of these agents may lead to 

di fference in the rate of re mova I and deposition and there b:.' 

to coastal erosion. Coastal erosion can be classified 

two type s i.e. natural and man induced erosion. 

erosion Is related with sediDent supply and coastal process" 

like corrasion, abrassion, solution, hydrol ic action et~. 

Excet these ..ete,·ologleal and oceanographic conditions 1l.,tUt" 

of waves, current and tides are also important factors () f 

natllral erosion. Any variation in one of these facto,'s ~",,' 

processes cause the shorel ine to davance or retreat. 

On the other hand Man-induced erosion is cause~ hy Man" 

interf"rence with natuy.,j coastal processes. According to 

report of DrESA of UN (1982) human activities are ~'assiflr~ 

under following headings in accordance with physical dl~tanr 

fro.	 the shore; 

A.	 Upland actitivities 

1. Ri	 ver daD construction 

2. Sand and gravel mining from river beds. 

3. Drainage system alteration. 

R.	 On the shore activities 

1, Devegetatlon and farming 

~. Gand and gravel mining on the beach 
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3. COllstruction near the shore 

1. Construction on the beach 

5. Sludge disposal 

C. Near-shore activities in the water 

I. Offshore sand and gravel ~ining 

2. Construction 

3. Inlet Stabilization 

4. Dredging
 

Thus sectoral activities in connection with agriculture.
 

mining, industry, construction, transportation, pnwpr" 

generation, trade and commerse, settlement etc may contrlbul,· 

to erosion situat ion. 

Management and development: 

Erosion control of coastal erosion is an importrtn! 

Issue in the context of efficient development and mana~ement 

of coastal areas. There are a variety of ways by whicf 

coastal erosion can be cont.rolled or the unfavourable resul t 

of erosion contained. Except traditional technalogies 

recent solution techniques have also been developed and bein'l 

developed. A number of approaches have been suggested 'r 
deal with this problem. 

A. General Coastal Environment Assessment Metho~: Thi 

approach is suit~ble for an overall coastal ~rea developm~t\' 

"nd management. It inclunes a wide variety of data inputs 

regat'd i ng the nature and distribution of 

envirounment. land and water capability and man's Impect or 
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the coastal zone. This is a multipurpose exercise bu' 

exe~pl ifies an efficient erosion determination Methodology. 

B. None Structural Method: Most of the non-structural 

Methods are .anage~ent tools pri.arily used to regulate or 

lesson the problem caused by er0sion. This method Is groupe~ 

as active ans passive ~ethods. Active ~ethods require 

physical alterations and engineering works like construction 

of moving structures and Vegetative measure of er0~ion 

control etc. On the other hand passive method require no 

physical alternation or engine ring works. It follows lanri 

use control measurs. This is being done by permitting only 

those land u&es requiring waterfront sites to occu py coastal 

lands. That land use can able 'to resist with erosion, 

coastal floodings and storm da~age etc. This aethad alsn 

suggest that all new construction to be placed a safe 

distance fro. the shore-line. This shorel ine here is 

technically called set-back lines. 

C. Structural and Engineering Method: In this ~ethod t' 

shorel ine is to be made harden so that it may become more 

to erosion. Some i~portant exaMples of this 

structure are Sea-walls, revectments and bulkheads etc 

solution to problems of shore erosion may often by period' 

transfer of sand, Beach norish~ent will .• lso benefit down 

rlrift shore are as littoral transport carries sand to them. 

Dune constr\Jction anrl stab~lization ~ethad .ay be suggestp(l 

to control erosion. By artificially developing plan1 



communities over dune. man can stabll ize dunes and tl01i 

retard erosion. 

Benefit from the coastal erosion are as flniclal, SOCle11 

and environmental. The financial benef i t fro II control 

management are the in~rme from economic activities protecterl. 

Such measurs also incrp.ase e"ployll.ent opportunities,. .)!l:1 

give proteGtion from hazards to 1 ife ~nd health. These wi I 

altiOl.'lt"ly helpful to Increast' environllental, cultural 

aesthetic interest. Some Indian Institution engaged : r 

inforl1ation and resea.rch acti.vjties on erosional control ,.~rf 

1.	 Beach Erosion Control Board Central Water Commission. 

Govt. of India; New Deihl. 

2.	 Beach Erosion Control office Govt. of Kerala. 

3.	 Coastal Engineering Research Center, central water anrl 

power research station, Pune. 

4.	 National Institute of Ocenography, Goa. 

Waste Water Disposal and Manage me n t : One of the most 

illportant problell of the coastal zone is waste wate: 

disposal. The selection of disposal sites should be m~rl(' 

il.such a way so as to IIlnillise the interference with th~ 

other activities and adverse impact on environment. Tb' 

physical characteristics such as density distribution", 

water movements of the mdrine environment Influence \ ~ . 

spreading. transport and disperson of the waste. 

hydrographic studies with its seasonal variability become 

important aspect. The lIeteorologicaJ data collection well 



also be important for a proper interpretatlon of the physical 

oceanographic parameters and to asses the effect of wind 

The chemical aspects are studied to establish ba,~ 

line water quality and to Monitor the possible iMpact on the 

medium after disposal. The biological studies wlll give a 

clear understanding regarding the risk of potential research. 

such as biological productivity and fishery. biological 

study will indicate the quality of water and tolerance limits 

as "pIlic"ble to v"rious organism. Thus considering the 

nature and behaviour of the waste from physical. che_ical 

and biological points of View. it is possible to select a 

site for suitable disposal. 

According to official specification. waste discharge of 

solid and untreated effluents in the coastal water, are 

prohibited except under certain conditions. Only treated 

liquid wastes keeping the prescribed Ii_its can be released 

into the coastal marine environment. But existing pollution 

control law is not properly follol/ed. Effective law and Its 

imllediate implimentation Is very much needed to combct 

coastal pollution proble~. 

According to S.Z. Qasim & Sengupta CI980): At present 

India is having quite inadequate facilities to handle th" 

large volume of waste. Practically no facilities are 

available in aillost all cases for the safe disposal. Very 

often a major portion of waste water is being conveniently 

dlscharg.d Into near by fieldS, strea~s. backwater or the sea 

without proper treatment. This has posed serious concern to 
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the Govet'n lien t . 

Aecordingly many steps have been initiated to improve 

and preserve the quality of water. It has been suggested 

that the cities producing large volume of waste water both 

industrial and dOllestic nature should be completely sewered 

and wastes should be treated and disposed suitably. In this 

context pioneer studies in India being conducted in and 

around Bombay. The best measure to conbat pollution 

control of effluents and ree,cl Ing of waste aeterials. In 

seientific term such process is called rupology. Animal 

feeds, fertilizer COllposts etc can be produced froll the 

processing of many agricultural and industrial wastes. Many 

organoWlatell ip.~:; a.nd organics can be disrrupted by bacte' i 1 1 

filters to give useful byeproducts. Waste r.an be burnt as 

fue I all ,.1 sewa'Je can be converted to lie thane (CH ) fuel. By 
4 

act ion of sui table algae and bee i 11 ietc sweage can be 

processed to give animal feeds, enzymes, suI fer and other 

chemieals. Marchent vassels May be legaly required to 

strilise the waste water by Chlorine before releasing it into 

the sea. Effluents which are released into the sea should be 

away from fish farms. It is essential to monitor all city 

industrial effluents of nuclear assillilation 

eapacity from the desired water quality eriterion. Thus to 

suitable solution to pollution problells.develop 

investigatio~are to be undertaken. It is necessary to study 

the diffusion and disperssion characteistics of coastal 

water in which waste disposal is supposed to planned. 



Linving Resources: The national de~and for coastal I i v i ng 

resources and their products has to be developed with proper 

perspective. There is a need to organise fish product 

development along with an effort to expand the internal as 

well as the external rnarket. The catch can be expanded by 

with thp hair of efficient managerial skills and availability 

of required infrastructure. The popul"tion structut"'e and 

dynamic of fisheries have to be estimated from detallpn 

knolwedge of I ife history. r~production. migration and growth 

potential. There is urgent need for proper training. 

stre'lgthening of Il"tional and region,,1 research technology & 

Institutions to develop coastal fishing. Development agency 

is required in coastal fishing v illages for enthusin~ 

people toward efficient methods of fishin~ ,aquaculture and 

diversification. Political support is nessery for legal 

protection to marine fishing, aquacUlture and ecosystf' -', 

preservation in coastal zone. 

Considerable knowledge exists in the country and an 

efficient extensiOI\ service has been se t up f or

devPlopment of aquaeultc-e and coa~tal maricuJture. 

In.odeJs coopera.tives, throulJh ol'ga.ni~,ational improvements, thf"' 

middle man has bepn eliminated. A Krishi Vigayan Kendra for 

~aric"lt"re (Froft service center) was established ~t Narakk~1 

by thp centeral Marine Fisheries Research Institute. The 

transfer of marieulture technal09Y to farfters by the ""thod 

of learning is the main objective of the center. At Kovala~ 

a bending of sea-farming with capture fisher·ies has taken 



place under the auspices of the coastal Marine Fisherir: 

Reasrch lnst itute. l\ B' earr of Fish Genet Ie Resources ha', 

been set up in India for pres evation of genetic 

for aql(aculture and Ilaricultur". In the light of rnd j;', 

experi"nc" following suggestion can be advanced. 

I.	 Suitable areas should be ftapped out for cultivatl-n 0 

r~rt'CIJ]ar Rppcies. 

2.	 As~pssmen~ and monitaring are necessary for regulati' 

dod conservation. 

3.	 Overfishing has to be guarded and envirenmental protect 

should be assured. 

4.	 Effective beach landing facilities are requ ired alorL:_ 

with infrastrucl,llre. 

5.	 Effective systems should be established in all 

stat.3 for distribution and marketlrrg of fish catches. 

Coastal aquaculture should be recognised or an industry 

so as to sti.m~late r~pirl growth. 

7.	 Polyculture as opposite to monncult\lr~~ can bp attempr>r1 

for compitablp living arrimals. 

R.	 Mariculture and brackish water ctquaculture can be adon t , 

in mangroves, swamps, salt pan5, Gteam and open sea anr-! 

can he integrated with agriculture and animal husbandar., 

9.	 There should also be close cuoperation between .~rjD' 

m"nagement bodies and authorities responsible f01 

neighbouring areas because fresh water and coastl~ 

habitate are very closelv related. 
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Non Livjnq Resources: A.ong the coastal zone COM. on salt has 

Important position. It is extracted by evaporation all along 

the coast. In India chenlcal extraction of iodine and 

magnesium is carried out in Mahatastra and Gujarat coast. 

Now Iodi ne and nagnesium can alsp be extracted by electro 

chemical means. The Salt Research Institute at, Bhavnagar has 

c~rried out many successful extraction projects. Certain 

area in India like the drier parts of the Gujarat coast or 

some of the crowded coastal cities, night need abundance of 

fresh water 1 which can be had from sea water by cheper 

aethorls of desalInation. The Salt Research Institute at 

Bhavnagar has developed desal ination plants of various sizes. 

In India lasts of terr Igenous biogenous and 

chemogenous deposits are being found in the coastal zone. 

But still its new and appropriate method of solution aini, ; icc 

a awaited. There are often deposits 0 suI fer, iron [,. 

phosphate which can be Mined from the bottom of coast~l 

w" t,.r. When the deposits are very near to sh ore then 

ninllng can be done by tunnels from the land as in the case 

of iron mining in Japan. In India. there are known Mineral 

deposits of sulpher, iron and phosphori ts but the "'in in') hac, 

not yet begun. Shallow sr. nodules are not economically very 

important in Indian coast. 

In Indian coastal zone possiblities of power generation, 

uti 1 i zing solinity or the rma I gradients across th", 

thermocll ne is being stUdied. But such study is stilI 

theory No such power qener~tion has yet been put int0 
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practice comm{cially. Since there are many other cheaper 

lethods, including the use of tidal energy. So co.merei"l 

uses of such energy will be very fruitful to India. Tidp] 

energy can be developed on the line of hydroeler.tr\c project. 

Tidal power plan can be utilized for with recreational 

facil ities and "qu"culture. A project is under investi<J"tiMI 

in this connection at tile Central Water and Power Researct, 

Sta,t ion, Pune. Considerable research and developMent efforts 

are required in this frontier like data collection, 

analysis, environmental modeling, selection Materials sjt~ 

etc. 

India has mounted a major effort to increase its 0 i I 

exploration and development capabilities. Over the cOlllinJ 

years this effort is likely to increase rapidly. 1 rese n t 

activities related to offshore production of oil and gas are 

mainly confined to Bombay high area. But the exploratioG 

activities "r~ Intensively going on both on the east and west 

coast of India . A large number of supply vessels and other 

• ulti-purpose support and production vessels, helicopter 

Crew boat well edmired harbour etc are requi~ed. Along with 

various development prograNmes. utmost c~re and preventive. 

measures are necessary at the national level to ~ombet 

polution due to oil. 

Ports ~ Harbours: With the grOWing population use of 

coastal resour'ces i 5 increasing rapidly. It needs 

increasp. the volume of seaborn traffic in petrolium 0nn 

petroliurn prOd\lcts, mineral & ores, coal, fertilizers, 
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I material, fishing etc. This has necessiated the development 

of new harbours, the expansion of existing harbour and port 

fac iIi tie sin coas ta I area. Coastal shipping has become 

very important econo~ically. It is therefore, necessary for 

India to reduce the unit cost of transportation by 

introducing large ships and cargo containerization. In 

Indian coastal zone many harbours need a rpgular dredging to 

!I"intain r'eqllired dept.hs for eKallpl1' on Ta.ailnadu coast. 

Cong€'stion Is becoming a serious problem particularly at 

large ports of India. It has, therefore, beeoae necessary to 

divert ships to uncongated ports and d€'v€'lop others to recive 

the incresed traffic. 

Recreat i on : Coastal zone has ~ great ~otential of recreat~oh 

faeil ities which attract tourist froa near and for. It 

enlarge employment oppertunities and getting more economic 

bF>nefit. Sport fishing prOVides re,creation and a.dds to food 

supply. Hotels and resturents can provide better facIlities 

for sport fishing. aqualungdiving, swialling, sunbathing on 

npaches and enjoyment of fresh spa food. Aquarium, 

occanariuas and coastal sCF>n€'ry, boating and yaching can 

greatly add to €'conomlc and social gains. India is plannlnq 

to develop sport fishing in the Andman and nicohare. Tourist 

facilities are being developed through out the coast. Some 

important placl's of aore att"action are Goo. coast, Kovaloll in 

Kerala and Caromandal, coast. A national park has been set 

up at Kargudi islands. Many placF>s of pllgriaage in 

are located on the coast ..hich need better ,anagelllent. 



3. Harbour protection and development 

2. Study of erosion and accretion problem. 

present mainly follDwing research programme are proposed. 

•
.1 U t 

in 

zo ne manage rae n t goal of coastal 

Heaauraent of currents, waVRS and 

But it should be withuut inLreasing the burden 

the principle 

enviranaent or its users suffer serious lose. 

Thus 

Bathyaetric Surveys: 

tides. 

should be to reCDver or preserve resources of value 

coastal area. 

physical 

I . 

Df natural and mQn-made stress to a point where either the 

4. Environmental monitoring along with coast and esturies. 

5. Coa,-tal Reserch Vessels are proposed to be acquired. 
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CHAPTER Vl
 

GUJARAT COASTAL ZONE: CHARACTERISTICS & PROBLEMS
 



CHAPTER II 

proopo slopps of the basaltic interipr make the inner limi 

of the cO.=:1sti'll 'Zon~ irr'eqular in the north of Kathiw..lt" .lor' in 

Kutch. 

region coatal 7.one is about 50-60 km wide from the shoreline. 

It is variable in K"thiwar. On the south east rocky ano 

cliffed area the inner margin of the coastal zone varies from 

(\ f 

ln 

the 

The 

camb"y 

extent. 

simililr 

a very 

In the 

faulting.to 

topography in 

topography north 

geographical 

Gujarat has 

The po sit i on is 

Characteristics ~ Problems 

The coastal 

In S.W. Kathiwar from near Diu tn 

zone has unique 

is ~arked by low plain 

Topography: 

twelve coastal districts. 

r.oastal 

line measurin9 about \600 kms. 

of the basaltic hill mass b"t It is rather ever-

As Cl result ell such topogrilphy th~ Sh()1~'PW,~Y(] margirJ 

GUJARAT COASTAL ZONEj 

Grneral 

Gujarat 

includesIt 

the south and south west probably due 

5 to 40 km fro. shoreline. 

cambay ,'eg ion 

ne arne ss 

Dwarka it is about 20-30 km inland. 

nulsar. 

round the coasts bording the Gulf of Kutch. In the cambay' 

region the inner limit of the coastal region lies in a plain 

and is highly wavy entering deep inland into the faulten 

basins of the Tapti and Narmada and remaining nearer shore on 

the western edge of the Satunra harst. Towards the nOl" '0) of 

this Gulf the limit lies over a much gentler plain surface. 

[n Kathiwar it is irregular in the south east because of thp 
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inland 

8 kill 

There 

patches 

of the 

patches 

~~rgin 

plain 

CJully 

mor~ 

occur 

cO'lstal 

hills 

Landward 

1 ('
~ ) (i 

coastal zone adjoines the marshes which are frec;"enll' 

in width. Within the marshes there are interfluviai 

of higher cultivated ground earring settlemp 

are rocky residuals 15 to 30 m. high within thee 

of cutivation and settlement at some places. Furth' 

the coastal zone is marked by one of the worst type ( 

erosion in India. Between Bhaunagar and Diu 

zone is marKed by an irregular surface dotted t,~ 

and swampy lOWlands. Cliffs mostly 15 to 30 m h,~!' 

at the waterl ine. Further west the coastal zane i c 

or less uniformly low plain. Shoreward the coast J 

between Diu and Dwarka adjoins narrow beach ridge', 

of these sand hills a few rocky hill appear on th

tract and the surface rises imr-rec.. pt ibly to th....at-') i" 

of the main hill mass at a distance of about 15 km from the 

shorel.ine. On the north, in the Rann of Kutch one of t !v 

most prominent features of the coastal zone is formed by the 

long I ine of dead bllt high cliffs ranging from 80 to 70 w 

high. 

Structure ~ Relief: North of Bulsar "P have coastal alluvi"" 

over .o~t of the combay cOrystal zone. NumMulitic to G~j 

seJ" ies whIch \5 of Eorene- Miocene age, exit conceled benf'~' 

the alluvium of either side of the Gu If. This has br>" : 

thopro ve d by the discovery of pe.trol i ferous beds. On 

Kathiawar side Perim island bears 'IIitness to this fact l 

being composed of couglom.. rate (Miocene-pliocene) reach i' , 
m~Mnr'ia(l fossils. Tert i;cu iI'S olde,- than these conglomer-ate' 
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and capped with laterite are found between Broach and Surc' 

and consist of clays, sdndstone, li.estone and gravel. Th.' 

limestones occupy the lower position in the serIes. The' ' 

Tertiaries occur unconformably in traps. 

Gujarat coastal region in one of the few regions 

coastal India where the geological history is presented to 

great extent in the rocks of the region in Kathiwar Penlnsul~ 

Deccan Lava for.s the innet' p;'H"ts 0 f the coastal zone. 

the north it touches the shorel ioe where the coasta' 

shore zone are farmed of low plain ~nd marshes as well,· 

cliffo,. Elsewhere the coastal region is partly coast": 

alluviuB and partly of Tertiaries. It is bel ieved that th 

Kathiwar peninsula stood 150 feet lower then at present i'ln' 

was probably in Plistoce.e time an island or group of 

islands. Near DwarKa there are clays and foraminifero"c 

I imestone known as Dwarka beds. These beds are of 01 igocenc

pI i ocene age. They form the coastal tracts and probably ct 

belt of si.ilar rocks occurs in the southern part of kathiwar 

pensiula. In Kutch the coastal region is formed by a belt nf 

alluviuB. It consistsof ~ind blown loam and sand 

by clay 5 to 15 km wide. Solid rocks appear only at on r ' 

point on the shoreline. Retlleen the alluvial belt and 

trap there are two belts of tertiaries roughtly parallel t· 

the shore. The older band consists of clays and 

and is of Eocene age. The younger beds are sandstone an rl 

, 
clays ranging in age from lov'r Miocene to Pliocene. 

The esturies occuring in low-land areas partiCUlarly thr
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cambay region are characterised by mud flat& alld marshec 

Wh i leI'" i a shore i. prominent on the west coat betwf'C'rJ 
Ratnagiri and Bombay. Esturies do.inate on the south (1f 

Kathiwar coast, near Dwarka and Port Okha and Gulf of Cambay. 

The esturies become notably broad north of Bulsar in 

ca",bay re'}ion. All the rivprs e.'}. the Tapti. the Narm'l(LJ . 

th" Dhader, the Ulh.Js, the Mahe, the Saharm""t i. the Kill U,< 

Purna and the Ambika etc are marked by estuarine 

exten,sive IIl.1d flat5 and salt marshes and in SOMe cases t1¥ 

psturine isl~nds. Such mud flats also occur in the 

stl'~etch F.!.g. in Elephanta island and Hahi. Bay 

parts the marshes account for about one-forth of the width r f 

th" coastal pl""In. The slolamps and ",uct flats at'e 6 to 8 Km 

widE'. Apaart from thE'se area marshes occur on a large sca1p 

in the ."asonally inundated Rann uf Kutch. 

Erosional and Depositional Aspect: There are mainly 3 'ypP'.
 

of coastal et-osion in India ie. cliffing. sheet and GIIlly
 

erosion. ThE' topo'}raphy can be qrnupe~ under two heads 1 i
 

eros ional and depos i t lonal features.
 

from Guj~rat ~oast WP havp ~ vpry jntprp~tjng picture.
 

erosi~11 and the forllation of bad lands is developed to a t,igl 

dE'')ree in the coastal zonp round thp ~ulf of cambay in t} I 

valleys of the Narmada, Mahe and SaberTllcit j 

particularly north of the Narmada. Eastern and northern p~r' 

of the GIIlf of cambay Is one of the .ost spectacular region 

of India as respects land and gully erosion. Ihis type 

excessive land erosion contribute to the shore zone 
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a large amount of sediments which ~ight be partly responsibJ~ 

for the notable growth of ~ud flats and Marshes in the combdy 

region. Sheet erosion however is quite marked in all the 

above noted area of gUlly erosion. 

In depositional features dunes, alluviu~ and latri te" 

are i ..par tan t . The wester'll coast of India froM Cape Camol'i r, 

to the Gulf of country in largely dune-free, Some dunp~ 

occur in the coastal area of Surat and Bharoach also. r..not'n,'~· 

zone of dunes occurs between Verav~] and Dwarka orl the sO\lth

western Kathi~ar coast. Some Sd(ld dunes also occur in thp 

coastal areas of the Kutch. S.W. of K~thiwar coast the dunes 

are oriented roughly transvereps to the prevail ing onst"lor'-: 

winds. At S~nnand in Guiarat the ~lluvium was found to b ..... 

thicket" th,ln 90 metres. 

Isostatic Situation: (Emergence and Submergence) The 

submergence aspect is prominent in Gujarat shsorelin0 

particularly round the Gulf of cambay north of Bulsar up to 

near Bhawnag~r and southern part of Gulf of Kateh. f~r0 

shore! ine is very indented with (jeep esturine inlets O[ the 

fl ats and marshes at~e very co;nllon in the sho r~' 

zone. Here eFturips and ffiHrshes h~ve bpp-n formpd due 1 (' 

dominan.ce of mar ine action. Thl?' sho\-<'"·> l iop. of t h~ Gut j of 

Kutch. particularly its southern shore is very indenten 

rlispite the low level plane surface of \.he coastal interior. 

Thi" innic~te5 the submergece aspect.. Except this neep i: nto 

( IJnp occupied by the port of Kandlal a n' .b"r of 

islar.d" Dna several esturine river mouths are the provps in 
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the favour of the submergence aspects. 

Tn the south till and south west part of the Kath lawa,

both emergence and sumbergence are important. That is why 

this port is known as compound shore line. Here the cliffs, 

islands esturies and inlets pointing to sub~ergence ~hlle off 

shnre bars and local straightening of shore] ine related to 

the emergence aspect. Between Bhauna'F,r and Diu the shorel inr. 

is fairly indented from Verval to about Dwarka. It 

remarkably straight and possess a dominantly emergent aspect, 

The re are bars and spits on the mouth of several streams. 

There is ~arshy belt particularly near Porbandar 0' 

Navibandhar or Mainl near the esturles of streams. 

Cont inental Shel f Q.!l. Gu jarat Coast 

Roughly speaking, continental shelf me~ns the marinf' 

floor between the nor~al shoreline and the sub~drine contour 

of 100 fathom. Although some differ from such a definition, 

100 fathom contour has a . ;mpl lei ty and is 5\1 itahl~ fo'

practical purpose. 

In comparision to the off trp Gulf of rambay, thr 

continental shelf near the shore in th~ Gulf of ca"bay is 

relatively deep. The 5 fathom contour interescts the coast 

near the mouth of the NarMada and Gogha on the Kathiawcu 

Coust. The 5heet gradient ln the combuy region is long i . eo . 

7'. A higher significant fact l n t hi '05 region t he' 

indifference of the shelf alignment to Krtthiawur coast. 

spite of the pl'oject.ion of this peninsula toward'" the sea thl 

shelf m~rgln maintains the same trenn ~hat it has bpen 
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follo~ing from ne~r Trlvendram to off Bombay. Consequen"y 

the width of the shelf off Kathiawar coast is only abaul 100 

and the gradient for the whole c,lll_lf is a.bout The 

"ulf of Klltch is a very shallow region ;ke Palk strait 

the Rann of Kutch i 5 hani I Y a slJb.slnarinp. surfacp 

rnntimental shpE't. It I, a sandy desert or dry 5W,::I mp (' ") 

~ost of t~\a yp~r ~nd is s~lbmeygpd oilly dllring the rnOnS00n" 

when the mBrin~ water Is pushed into the Nann by the stron9 

sO\Jth w~st wirlds. Here shelf d€pa~it5 are known to h r 

gravel, sands, silts and muds, ~mang the littoral deposit

~e find silt flash in the Gulf of ccnhay. Near th" 31,ore I\ud 

fl~ts are founel in the esturles of NBrmanda and TaptI river. 

The geology of th~ shel f is analogous to that Which occur:, 

nearest the shore on the adjoining land. The major part of 

the continental shelf betw"en Ratnagiri and Kathiawar 

f)€c,-;,qn 1 e va. The lava extends rIght up to the shore in t hr· 

entlrp reg ion from Ratnagi ri to Dr3m\.111 and on the othf'l'." 1 a V-J 

covers most of Kathirlwar Peninsulrt. 1'hf' gcologir"l format j0~} 

on the .shplf is expected to be ot igiocllen and Lower Mioc~n(~ 

sedimf'ntary rocks 1 ike friahle sandy shore Clnd limE'Gtnn"'~" 

off Kori Cre,,1< and other tracts off Kutch "no K~ th i aw,~"-

[1eninsules. lis stated earlier it is believed that the 

Kathiawar peninsula 150 feet long thCl'J at present and W~' 

[1robably in pleistocsne time "5 island or group of isl"nd. 

Such a fMeet lands strong support to (lur "onclusion that th,' 

coh" If is formed of the same rocks that occur on the 

In the continental shelf of the cdmbay region I ,n' 

----------~------...-



to be over with later deposite. These consists of 

NUlIlmulitic I illestone inceed"d by l'lter con'Jlolllerate. 

R"gion: The marltme make-up of Guiarat gives it a 

geog raph ica I p"rsonal ity of distinct character. Its 

morphology, drainage. climate. desert, and P"nns, in harmoriy 

with human activities lead to design and to Identify regior 

The Guj"rat region is dividpd into tw 

Th" Rann of Katch 

Kutch peninsula 

Five, Second order; and Twpleve,or'der; 

Bhui Region 

fin;t 

region: 

A. Gujarat Region West 

a. 

th i rd on]" .. 

b. K."thiawar Reg ion Kathi'lwar 

Kathiawar 

Kathiawar 

No,"th 

[ore Region 

Southern Coastal Region 

B. 

c. 

Gujarat Region Eas t ; 

Ahmedabad Reg I on Ahmedabad 

Ahmedabad 

Region 

Region 

East 

Wes t 

d. Khambat Region Khambhat 

Khambhat 

Region 

Re 9 ion 

No,"Lh 

South 

, e. Easter[l Hill Y Region The 

The 

The 

panchmahals 

Narmada-Tapti 

D"ng", P"'9 ioll . 

Region 
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In present study we are concerned with only Guj ,t 

Regi on West. It consisits of coastal segment with density 

ranging betwen 50-100 person per sq. kmt. Over 80% of ; '" 

inhabitants are rural. Kutch has reserves of 172.88 millioo 

tonnes of lignite, monthly in western part particularly 

Lakhpat and Mandvi t<lll1ka. Limeston", (Res ev",r: 7765 "ill inn 

toones) ocrurs at Lakhpat taluk". Salt occurs "t Padan:>, 

Kandla, ~undra and Jokh~n. 

Kathiawar region includes the districts of Jaminagar. 

Junagadh, ~~reli, Bhavnagar. Rajkot & Surendranagar. The 

region has an irregular highland core. This hill massps 

covered wi th Deccan lavas ar'e surrounded by the 01 igocel'te 

and pI iestorene deposits. The peninsular conf igurat ! 

modifies the cl [mate, especillyalong the coast. The 

annual rainfall is betwen 40-50 em. Dry decidious vegetatlun 

is found in ~mreli, Junagadh and Bhavnagar. The region IS 

primarily agriculture with NSA 52.7%. Minral resources arr 

cons idet'abl P.. Limestone quarr"ies are located at Ja~nagat~ 

and ,Junagadh. Salt pane are found alnng the southern co"st 

01 the peninsula in Junagadh, Kutch. and Kathiawar. Both 0f 

them stand apart with their contrating characters. It 

eoerges as Bhuj and Kathiawar Region. The em"rgence of land 

with the retreat of sea has resulted into Ronn, a hug" 

stretch of naked tidal mud Ila.ts, ic:.olatf'r1 sal ine flecke and 

; dead creeks bounded by salt. The highland core is engirdled 

with coastal alluviu. and Ililliolit".s. 

The region is hot and dry with very high temperaturps in 
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its desert fr inge in the 'HH,th. Except the south~rn p~r~ 

(40-60 em), Thp region recelvPs )P[,f, th0.n 40 em rainfall and 

ttH' var'i:::\t"Jili.ty is over' flO,!; . 

.. contains through scrub . forest. 

8ajara t ",ke the prill' place a~ong the agricultural 

impnrtant cr0~s being oilsce~s, ,Jnwar, cotton, 

c:~roundnu t~'3 and whea t . Th is Bhuj reg ion is neary spa~~sly 

[>o[>ulated. It exhibities three distanct unit: Prac' iea [1 y 

unpopulated Rann. the central rocky core having a density of 

].55 thun 50 persons per 5q.km 

Textile constitute the ~ain industry of the region. 

Cott.on textile units are located at Bhavnagar (20) 

( 2 ) and Rajkot (8). Woolen textils centre is 

wheyoe as <;ilk text.iles have developed ilt ,Jamnagar. Amreli ano 

Bhavnag"r. Cement works have developed at Dwarka, Sikha anrl 

Kathiawar region is next to Ahmedabad. 

P~g i on has chemic.=:\l industries. 

The Kathiawar North is spastely populated with exception 

of Ja~nagar. Rajkot and Surendranagar. On the other han~ 

~outhern coastal regions i s very densely [>opulated i rJ 

Kathiawar. The core region \5 on the whole moderat.ely 

. ,I [>opu]ated eKcept Junagarh taulka which
) 
i Jamnagar 1., density.
 
i
 

-...., Fishr;es: 

c,lljarat is we I ] placed for ~pvclopmpnt of lrinf' 

fi"hries in th~ country 
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fish production with approximately 15 percent of the to' \ 
!marine fi~h production of the country. lon'} 

coastline nf''lr] y one third of the country, hrokon bysevpr 

!Tblinlets,ba y::--" 

area avail"ble for fishing extend" from r,'lkhp"t 

djstrict in north to Umbpr9~an in vAJs~d distr'jct in SOllt~, 0C 

the state. Important commercial varieties of fish name'I', 

Jewfish, Bombay Duck, Pr-lnws, Lobst.lrs, .11 .-f 1 

salmon, Mullete etc. are found in large quanties in the: ' 

area:- Gujarat is having nearly one I"kh squar'e ~:i IOlleter 

the continental shelf with 11 intf'rmediate, 28 minor and !'" 

marine fish landing centre. 

According to the final figures of the 13th '. i vpst,O' \ 

census 1'382 • there are 590 fishing villages In the F> t.., t ' 

clil.ssified as 179 md' ine, 369 inland and 48 estuarin n 

villages inhabited by fisher •.,n pC'pulation of 2.2') l"kh. 0,,' 

of this popu)"tion, 0.8 lakh pf'rsons are active fishermen w~ 

are engaged in fishing, aarketing of f t sh .. r~pairing 0 l 

boats/nets etc. As on 31st March, 1987 there were 1 "3 P, ! ! 

fishing boats registered in the state. Out of those 531" 

boats were machanised boats. Besides marine fisheries and 

various reSOlJr'ces, the state has cans iderable potential f'" 

coastal aquaculture and maricu]ture in over 3 Lakh hact~rf: 

of the coastal ba'5e interspread with .0; large 'lumber of cr,,"!·: 

and low lying mud-flats. Tot Activp fisherman are f u}' t h r r 

spe It out in various branch~s of ftsheri~s as given 

fnllowina tahlp: 
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Particulars Engaged in Live Stor.k Census Year Ig82 

1. Harine fisheries 55,787 

11. Fresh Water fisheries. 15,388 

Ill. Estl.lrine fisheries 70'29 

Total eO,204 

Revie~ QL the progress: The f i"hery developm"n",t: programmes 

in the state were initiated in a very modest way by the 

for~er Princely State of Jamnagar (1933) , Vadodra (1942), 

Kutch (1943) and Junagarh (1946). After independence, the 

initial development activities of the Saurashtra region were 

carried out by the then nepartment of Marine Products. 

After· the formation of the separate stat" of Guiarat in 1960 

fisheries development recieved more attention of the Stat" 

The full extent of marine and brackish water reso"rr.cs 

so richely available in Glljarat have not heen fully assessed 

so far. The yare fa~ from being fully exploited or 

d€'veloped. Table below reveals th~t t~,p r i'~I)i'~g in th~ 

is gen€'rally confin€'d to th€' coastal belt upto 25 fathums an~ 

iI' certain areas up to 40 fathoms. 

Depth Range Area Standing Stocl( 
2 

(In Fathom) (In Km ) ( I n To nne s ) 

a to "5 44,723 

; 
25 t <.1 40 I I ,277 44,00<; 

To tal 56000 2,23,504 

(Sourr.e: Development programme 1987-88 Gujarat State 
Budget Publication No-31). 



production from Marine resources of the state in the total 

constituting about 93 percent of the total fish production of 

the state. 

Ee' 

11. ; 

ut iIi zat i on 

Goldera and 

India. 

include Pomprets, 

The contribution of 

fish 

The contribution of the 

order of 3.16 lakh tonnes, 

Il. 

varieties of 

Indian Saleman, Hils3 

CTable 

of demersal Marine fisheries upto t~~ 

Seer, Fish Perch, Prowm, Silver bar, 

is of the 

water of Saurashtra peninsola offer the 

II and III Dne can e~si]y pxtract a ~}p~y 

Dhowa, 

1985-86 

marine 

fishing ground on the wes~ coast of 

Lobster, 

in 

Gujarat has come quite close to reasonable 

weeds of commercial importance. 

The 

From 

of thl.' potE'ntial 

important commercial 

t~ l che st 

depth of 40 P. The state has a large continental shelf nf 

165 lakhs sq. k,.,;. of fishable potential. The coast.al hell. 

of Gujarat provides a large number of tidal creE'cks and low 

lying potential reSources of about 3.68 Lakh hectares for 

tapping and lauching Mariculture, brackish water and 

aquaculture program~es ali along the coastline. 

The marine fish yield which was 0.79 lakh tonnes in 1960 

has increased to 2.19 lakh tonnes in 1980-81 and 3.07 lakh 

Bo~bay duck, 

fish production 

tonnes 

Mllllet, 

different district in the marine finh production of the stat· 

ic evident from Table Ill. 

etc. Besides optilluM condition pr"vail in the Gulf of Y 'cb 

for growth and sustenance of pearl oysters, edible oyster, 

window pane oysters, chanks and other st.ell fish, Turtel and 
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TABLE l 

t 
HARINE MW. INLAND ~ PRQOCUTION 

(1.. ""'. LLlON. T ~"'NI:.S) 

Year Marine Inland Total 

1960-61 0.79 

1974-75 I. 57 0.07 I. 64 

1979-80 2.06 O. 16 2.23 

1980-81 2.18 0.17 Z.36 

1985-86 3.07 0.24 3.31 

1987-88 ~ 3.13 0.26 3.39 

(estillated)* 

Source: Statical Atlas of Gujarat Vol II. 

J
 
I 
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Table II 

~ PRODOCTION ~ GUJARAT STATE : ~ KAUl COASTAL pISTRICTS 

Sr. Olstrlct Marine fish Production <In ~rcenta'.Je) 

No. 
1978-79 1979-80 1980-81 

I . JalOnagar 9.48 I 1 .97 19.02 

2. Rajkot l. 17 0.22 0.79 

3. Bh"vnagar 0.18 0.40 0.57 

4. A.re 1 I 14. ~O 10.41 7.85 

5. Junagadh 69.67 71.06 71.75 

6. Katch 2.74 2. 76 2.01~ 
7 . Kheda 0.12 O. 12 0.16 

8. Bharuch 0.74 0.56 0.78 

9. Surat 0.36 0.39 0.55 

10. '1alsad I. 04 2. I t 2. '52 

1 I . Gujarat State 100.00 100.00 100.00 

Source: Statistical Atlas of GuJarat Vol II 

--I
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TAB[,E ill. 

~ PRODUCTION LR ~ COASTAL DISTRICTS QE GUJARAT STATE 

Sr. District Marine Fish Production (In tonnes) 
No. 

1978-79 1979-80 1980-81 

I- Jaanagar	 21797 24755 28507 

Z. Rajkot	 26180 455 1731 

I 3. Bhavnagar 424 822 12"" 

~. 4. Alre 1 I 33349 21529 17178 
'~--_. , 

5. Junagadh	 160223 146921 157040 

6. Katch	 6298 5706 4405 

7. Kheda	 280 25\ 343 

8. Bharuch	 \694 \\58 110\ 

9.	 Surat 844 797 \2\2 

2382 550f,10. Valsad 4355 

\ I . Gujarat State 22997\ 206749 218872 
-----~----
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iF ovem",nt fishing, suppl'y <': 

•
 

picture of ~arine fishing in the coastal district of Gujaral 

Here such districts have been mention which have mair, 

contribution in marine fishing. T~ble I shows that Junagarh 

ranks first (71.75%) in the sti'ltp. It keeps 20.6% of the 

total fishing population of state (Tabl. V). Junagarh has :'"' 

marinp villages and 3 towns. (Table IV) Although Kilt'"! 

possess 56 marine Villages and 3 to~ns but having only 4. ('C 

percent of fishing popUlation, and accounts for only Z.O' 

percent of marine fish production of the state. Distr"ic1. 

like Kheda, Bharuch, Surat. Rajkot and Bhavnagar produce less 

then one percent of the total marine fishing production of 

state (Table II). On the 't.her hand Jamnagar and Amrel i 

po.se.s significant position i.e. 13.02 and 7.85 percen' 

respectively in marine fishing of Guj.rat. According to 

Table V. Junagarh and Valsad possess nearly 20 percent anrl 

30 percen~ of fishing population of state but as regard to 

nu~ber of ~arlne fishing village Kutch ranks first (56). 

Jamnagar rnnks first in number of marino fishing towns (Sl. 

Due to va.rla.tion of length of CO.:'i3t .. levf:>!5 of €'conoMic 

development there is great variation inproduction of mar;'-' 

fish. From Table IV it can be said that in ~arine fishin~ 

Kutch, Vals~d, Bharuch • Surat and JernnMgar districts have 

0ignificant position. 

Var"ious programmes for development of marine fi sher ies 

. , 
include mechanisation of fishing crafts. establish"ent n f 

scvice station, providing jncentive and f ~n~jal assistanr n 

for of trilditiona 1 methods of 
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TABLE IV
 

DISTRUCTWISE COYERAGE Qt TALUKAS,FISHING VILLAGE ~ TOWNS ~
 

GUJARAT COAST ~ CENSUS
 

----------------------------------------------------.-----------------,	 .,	 , 
Sr. NaMe of No of No. of No. of 
No. District Talukas Vi 11age Towns 

: covered 
Marine Fresh Estu Marine Fresh Estu

Water rlne Water rlne 

-------------------------------.-------------------------------------_ .. 

I. JaMnagar 4 12 8
 
,
 

2. Rajkot	 6
 

3. Bhavnagar 5 3 5	 2
 

4. AMre 11 3	 6
 

5. Junagadh 6	 21 3
 

6. Katch 7	 56 3
 

7. Xheda 9	 30 7 I 5
 

8. Bharuch '3	 I~ ~I 17 3 2
 

9.	 Surat 12 13 118 5 '5 ?
 

26 39 3 7 2
10. Valsad 8
 

II. AhMedabad 

12. Vadodllra I I	 37 8 7
 

'iGujarat State 100 1'58 320 41 21 43
 
---------------------------------------------------------------------_ .. 

Source: Bureau of EconoMics and Statistics Govt of Gujarat. 
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modern equipments and exploration of deep sea fishing 

grounds. The Gujarat Fishel-ies AqUF!1 ie Science Research 

Station at Okha has undertaken vario\ls research projects to 

contribute to the increase of fish prod\Jrtion. rear pearl 

oystprs, window pane oysters, sea weed culture nnd to dr 'lop 

exporatable and co~mercial varieties fra~ various marine fish 

prod 1J cts. The co-operative movement is bping rpc0gnised arId 

an apex state level organisation, nrt~ely, Gujarat Fishell""> 

,-antrol Co-operative Association has been set up in 1956. 

Its function is to deal with different activit les like fish 

processing, strange, freezing, trrtde and export of fish 

i t~ by product::>. The various schemes for thp develop~ent of 

f i she rip s in Gujarat aim towards increasing production of 

fish, its by products and establ iech"eot of f i sh-basecJ 

;\nrc i 11 "ry industry aI"! thereby upl i ft the soc iety and 

F!conoMically b~ckward cOMmunity of fishernan and tribals by 

providing them employment. Many training centres have been 

set up for imparting training in narine fisheries at Veraval. 

Pnrbander and Val sad. Marine fisheries research stMtion at 

rJ!.cha h.'ls been stabl ished. After exallining the potential iUe,s 

of fishing ports in various maritime states all over Ind iil 

and looking to the vast potential resources of waters of 

Saurashtra Peninsula, an Integrated Marine Fisheries Project 
• 

at Veraval and Mangral has appt·ov"d hy the wOl-Jd bank in 

1977. This world bank assisted work prograsse~ instantially 

during the year 198~-87. The Fisheries Ter~inal Division dt 

Mangral and Verval have come into existance on 23 April 19B5 



TABLE V 

DISTRICTWISE FISHING POPULATION aHQ WORKERS lR HAll 
COASTAL DISTRICT Dl GUJARAT, ~ CENSUS. 

, ,t ,	 •---------------------------------------~-------------------------------
I •• •	 ' 

Sr. Na.e of	 No of : Total Fishing Persons engaged In 
No. District	 Towns and: Population : fishing and related: 

villages: : occupation 
covered 

----------------------------------------------------------------------;,,	 : Persons : Percentage: Person : P~rcentage : ,,	 : : to total : to total 

I. Ja.nagar 20 11106 4.93 4!'i27 ~.64
 

2 • Rajl<ot 6 1456 1.09 1316 I. 65
 
-

3. Bhavnagar 1 I 2304 I. 02 861 1.07
 

4. Alre I I 1 17457 7.7'1 6190 7.7'
 

5. Junagadh 24 46456 20.61 14002 11.46
 

6. Katch 60	 5160 4.06 3782 4.72
 

7. Xheda 43	 4223 I. 87 1026 I. 28
 

8. Bharuch 88 2025~ 8.99	 7850 9.19 

9. Surat 143	 29336 13.01 11531 14.38
 

10. Val sad 78	 66388 29.46 24004 29.92
 

0.44I I	 . Ah.edabad I 722 0.32 3!'i0
 

1770 2. 2\
12.	 Vadodara 52 6226 2.79
 

Gujarat State 590 22!'i440 100.00 80204 100.00
 

------------------------------------------------------ ---------------_.
Source: Bureau of Econo.lcs and Statltlcs. Govern.ent	 of Gujarat. 



and 13th September 1986 respectively. 

An outlay of Rs 550 lakhs is provided for 1987-88 budget 

in Gujrat state. During the Sixth five year plan period stat,· 

has conducted the survey of the Gujrat coastal belt Dnrl 

located 132 sites of possible location for launching coastal 

aquaculture programms. Out of these sites Mundra (Kutch), 

Sarthanpur (Bhawnagar) and Dandi Hadhwad (south Gujrat) hav0 

been selected. The programme for appl led studies had env:isagpd 

a small percent.age of the Sixth plan ."llocation up to 3%. Th' 

important studies taken up wp' work on pearlculture, oye~tp)~ 

culture, prAwn hatching etc. According to governmental plan. 

on marine fishries side studies will be under taken on gear. 

fuel econollY, fish pre:..;erv~tion " fish transport, resoltrr.oc' 

development biological Bombay duck fishery, pollution 

effects pre-pollution survey to preserve ,"Icb fishin') 

grounds. An outlay of Rs 8 lakhs is provided for 1987-88 for 

this programfte. An outlay of Rs 23.2 laKh is prOVided for 

1987-88 for training programme. 

G~jrat fishermen have 12811 vessels /boats which 

includes 4858 machanised fishing ve. 'cis! boats for which 

landing and berthing fa~jlltjes are p,"e -req\l lsi te c· 

Pnrbandar as bping dpvelnped is fishing hdrbour under 

t .centrally Eponsored prQgr~mfte (50: ~O,,). Ten projects 

r>rovide landing and berthing fa",ilitip? ,t V<lnsibiJrsi 

KO.S,3I1\b~J (Kutch district) Jafrabd, Pa j pu ra .. Hadhwacl M J 1 

dmarka. Amerl i and Sal"ya-Sachpna (Jamnagar district) arp 

progress as sanctioned by Government of India during Sixth 



pl"n. ~n outlay at 69.50 Lakhs is provined in 1987-88 

this pro<]rall\lI\e. 

Ports ~ H"rbours 

Ports playa very important part in the development of 

trade, commerc~ and industries and act as a c~taly~t for thr 

development of coastal area and the hintE'rland. ThE' 

around Gujarat has got very favourable features for location 

of good ports. ThE' various activiti~" all along the coast 

1 ine of Gujarat at different ports sus~aln large population 

pmploy"rl in hoat-building, handl ing of cargo, fishing tradE' Ii 

CO'" me ree . With a large coastlinp exten~ing from Yotesh~ar in 

the north to UmbE'rgaon in the C,<lut.h, Gujarat holds ~ 

prominant position in the development of "a,"itime trade .3.nd 

economy in th~ country. 

Gujarat is a principal m~ritimp statp in th, country 

s~rved by one lIajor port Kandla. 11 intermediate ports and 2f; 

minor ports. Each of the intermediate ports viz. Mandvi, 

NavIakisi. Sikha, Okha, Porbanc!ar, Veraval, ,Tafrahad, 

Bhavnagar, Bharoach and Magdalla handle a traffic of more 

t h;3.n on.~ lakh tonnes In a year (Table VI). Th" c. 

jnterm~diate ports at Bhi'\\IJJagar, ,Jafr2lbHn, Porband~r I Okha, 

Slkk" and MJgdalla h"ve direct ber'thing f'1cit,ties ,and [.h~se 

ports are all ",,,,,ther port,;. Excppt at .r,'frabad and Magdall a 

which are use1i by a small co~st~l ships, large ocean going 

~hip~ can ber~h "t other direct h~rthin9 ports. The 

Intermediate ports Jre llgl,terage pOt't s 

far~ilities ex L::t for handling cargo by lighter,. The 2P 
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TABLE II A. 

TRAFFIC HANpEp &1 PORIS Ll GUJARAT STATE 

Sr. Catagory of Ports	 (In Lakh M. Tonnes) 
• 

\960-6\ \970-71 1980-81 1981-82 

I .	 Kandla Ports 15.9 16. 1 88.2 95.3 

2.	 Interlledla.te Ports 20.9 23.6 26.0 28.1 

3.	 Hlnor Ports 3.3 3. I 1.8 1.8 

Total 39.7 42.8 116.0 125.2 

TABLE II 11 

TRAFFIC HANPEP &1 PORTS lR GUJARAT STATE 

Source: Hand Book Of Basic Transport Statistics. 
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Hi~or Ports are Fair Weather Lighterage Ports or sailing 

vessels ports or ports having fishing activit ips. An 

autono~oU3 Board namely, the Gujarat Mariti.e Board has conp 

into existance on the 5th April 1982, on, National Maritime 

Day. The setting up of the Maritime Board is a big leap 

forward in the development of the long coastline and numerous 

ports in the State. The deve lopl'll,:-'n t~ con.servat ion and 

management of all the min and intermediate ports of the 

state is done by the Gujarat M.,ritime BO;H'd. B"side sr'Ilng 

the financial constraints experienc~d in developing the 

por"L;, the Board will also help in pl'oviding the basi' 

infrrtstructure far.ilities at the ports for th~ benefit.s of 

the shlping industry and effectively t~p the marine resources 

of the state. 

The major port <Kandla) Is administrated by a port tr"st 

functioning adminitratlvely under the Ministry of Shipping 

and Transport Government of India. Gujar~t ports handle a 

traffic of our 5 million tonn.es in a year~ consisting of 

sizeable exports to ["reign countries, which earn foreign 

exchange of about Rs. 12,000 Lakh per year for the country. 

of the total . traff ic is handled at the II 

Pipal/.:J,v~int~r.ediate ports and 3 Minor por~s i.e. 3al·Jy'J 

and Mundra. The information on traffic handeld at major port 

of Kand1~ and intermediate and minor [10rt:·~ is given in th" 

Table VI. It. is evident from this t~bJ~ t.b~t the traffic At 

All ports has IncreAsed from ~9.7 I~Vh t.annes in th~ y~ar of 

1960-61 to 125.2 lakh tonnes in 1981-82. It can also be seen 
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th"t the percent,,')e share in tota \ tr"f fie at Knndla h,c 

considerably increased over the year. The phenomenal 

increase in the share of intermediate and ainor port in the 

total traffic handled by all ports has accordingly gone down 

from 60'. in 1'360-61 to 24 .. in 1981-82. When we look 

intensively then picture is some what different. Tab!" VI I 

shows that the total traffic handled by the interaediate and 

minor ports in 1981-82. thE' inre of intermediate ports wa, 

54 percent and that of minor ports was only 6 percent. Among 

11 intermediate ports. Rpdi port ~lonp accounts for as larQ~ 

as 30 percent of the total traffIc hannled by the ports 0f 

other than Kandla. The othpr ports hrtnd\ i r"J 

significant quantom of traffic arp. Bh" vn.'tgar port with 17 

percent and Nav\akhi ann Okh" rnrt-~ p.:=\ch with abnut I 1 

percent of the total traffi c (Tahle VP) 

It is seen that the coastaJ tri1ff Ie hClndled at '~r 

Gujarat ports has gradually declined in terms or volumes an 

well as its share in total traffic ('[,hlp VII). The share of 

coastal traffic which was 57.5 percent of the total traff' 

in the year 1960-6\ decrease to 72.42 percpnt in the year 

1981-82. This fert i l io:" ' .. 

fllPl oil Clinker salt i'lna LDT of ves~p\". ,,1 top chip hreakic,'; 

)lards of Aleng and Sachana. 

import: 0,rp mjnera.] ril, coal and C())..>~, 

Thpse six commodj t if"; shi=lt',:::o more than PrOwood and t i rnber.
 

perr-ent 0: thE' total coastal import~, On the other har1
 

Salt, Cellent, Cllnket~, line and li'1p. ::Jt(Jn-e, qt"oundout :-:'PPd::, ..
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TABLE lll. 

TRAFFIC HANQLED ~ INTERMBDIATE ~ MINOR poRTS 
pURING 1981-82 LR GUJARAT 

Sr. Na.e of Traffic Handled Pecentage asNo. Ports Cln tonnes) Total 

I. Inter.edlate Ports 

I . HandaYI 17841 0.60 

2. Navlakhl 332273 11. 12 

3. Bedl 884121 29.58 

4. Sikha 21'5905 8.50 

5. Salaya 37 0.00 

6. Okha 343065 11.48 

7. Porbander 260660 6.72 

8. Veraval 180493 6.04 

9. Bhavllagar 521833 17.46 

10. Bharuch 

11. S ... r>!t 1126 0.04 

Total C1 Be II) 2807554 53.54 

I I Hlnor Ports 181046 6.06 

Total 2988600 100.00 

Sources: Hand Book of Basic Transport Statistics. 



chemiCnls and food-groins are th0 Maj~ r.omm~nltje5 of C0rtstal 

export. Salt cDntributes nearly half of the total 

traffic since the year 1975-76, 

Wh'n we look into the foreign traffic of GujaF,t coastal 

zone that it is seen frDm <Table VII]), that the share Df 

foreign traffiC to totctl cargo increased from 43 percent in 

1960-61 to 78 percent in 1981-82. The main commodities of 

foreign inports are mineral oil. rock phosphate, food grains. 

fertilizer and 5ulpher. Whilp oil cakes, cement, salt. an" 

the ~ain commodities of for~i9ft export. 

contribute nearly ~O perr.ent of the tot~l for ign f'xpor~ 

t,'aff ie. Oil cakps alone clai.~ fot~ abou~ 40 percent of 

fDreign E'XpDrt. 

Government of India decided to develop Kandla as the 

sixth major port of the country. I tis the first planned 

major port Df the country after independence, Kandla i3 

I located inside the Kandla creack and protected from south we" 

monsoon. The average tidal range is 5.9 meters whir-h , 
enables ships Df deeper dro~gl to com~ ins ldt' 

and unload its merchandise. During 1986-87 161.54 lakh 

tonnes of Cargo was handled by Kandl~ port constitutinq 

nearly 13 percent of the total cargo hannled by all the m~jor 

port~' of Tndi"l. 

and lubricnnts, food gra i ns and fer t i] i zpr 0r~ important, 

commor1~tipsbcntnnite constitute some of thp \mpnrta.nt 

On 7th March 1965 the K"Indla F,' •• trade zonp " ' 
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T/l,BLE !lll. 
\ 

FOREIGN AHQ COASTAL TRAFFIC A1 GUJARAT fQlI 
ON LAKH TONNES~ 

Year Foreign Coastal Total 
--------------------------------------------- ._---------------------- -

TrafflclPercentage	 •• Trafflc:Percentage •• TrafflclPercenta,"
• 

----------------------------------------------------------------------. 
\960-61 \ O. \3 42.50 \3.7\ 57.50 23.84 100.00 

1965-66 \5.2\ 46.6\ \7.42 53.39 32.63 100.(''' 

\970-7\ \4.54 54.53 \2. \2 45.47 26.66 100. r, 

\973-74 \6.80 59.54 \ \ .42 40.46 28.22 \00 .( 

1974-75 18.50 60.3\ 12.0\ 39.69 30.26 IOO.C 

\975-76 2\ .36 68.86 '.66 3\. \4 3\ .02 100.r: 

1976-77 20. \ \ 7 \. 10 8. 17 28.90 28.28 100.("; 

1977-78 \2 .2\ 59.73 8.24 40.27 20.45 100." 

1978-79 13. \6 63.30 7.6\ 36.64 20.77 loo.n 

\979-80 \8.8!J 76.6\ 5.76 23.39 24.61 100 c 

1980-81 21.93 78.88 5.87 2 \. t 2 27.80 100, 

\981-82 23. \8 77.58 6.70 22.42 29.811 10O, 

1985-86 51.29 

1986-87 48.37 

Source: Directorate of Porte. Gujarat State. 
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inagurated with the objectives as 

1 • Industrial development and creation of elllploymen' 

oportunities in the backward ar~a of Kutch. 

2, Utilizing the facilities provided by the ",ajor port of 

Kandla. 

l. Earning v~lllable foreign exchRn~•. 

P.vi." 2.i.. Progr"ss: Durln1 thf> sixth plan port facil it'o 

were provided at Jafrabad and Magdalla ports for h. ~lin~ 

captive traffic of clinker. This fir.st :st;'lge works of 

terminal facilities at Dahej and Ghogha for operating Tro 

•Sea-Ferry service between these t~o places we re COltp 1 "'! te rl 

The work on the project for providing port facil ities
 

Pipavan, in th~ backward district of Anreli.
 

during the last year of the Sixth Plan. Other i mpor t q'
 

works were undersL,lken at Navlakhi. Bedi and Bhavn~q< ~
 

I\dditional Flotill~ units and cargo handling equipment wer

i ncl 1ir1r 

providillg port faci \ ities at PipJv~n, Sikka, Koteshwar -1 

Ha'Zira. Ther~ are provisions of additional f 2l.C iIi t i ~ s 

Navlakhi and at the ship breaKing yards all along the Sachc' 

and completion of the work of providing terminal faei] ite' 

DCl h" j and Gogha. In addition prDgr'~m~ps for aug.enting ~~ 

flotilla units the dredging capicity "nd th(' cargo hanni '" 

equipl\ents etc,. be undertaken and envisaged ill ~tr" ill 

seventh plan. These programme "ill improvp both thp r~te - ( 



cargo handling and the volufte of tr~ffic handl~d at the 

P01'tS. An outlay of Rs. 575 lakh has been provided for tho 

Annual plan 1987-88 for the development of ports under st~t~ 

sector. The broad break-up of the outlay is shown by 

f"llolI in'] t.,ble 

Programme Outlay for 1967-68 
Rs. in 1akh . 

Develop.ent of Minor ports 485.0 

Construction and Repaire 15.0 

Dredging. Surveying and 60.0 
Investigation 

Ferry Service 10.0 

Total 570.00 

In spite of the above development and rna nage m.e n t 

programmes progress is slow for want of proper marketing tip-

ups, financial resources, .anagerlal skills and -, f) 11 " 

procedural diffir:"lties. So a r~"kage of flna-nr:ial 

simplified and 5trea~lined pr'OCt1'dllreS, 

rffir.ient one window service etc will improvE' the better 

management pro~ra.mes. 

Envin .ment and Pollution Q.Jl Gujarat Coast: The last flO'" 

years have witnessed on increasing awareness atld corlcern £0)" 

environment on GUjarat coast. Some results have been 

achieved in this concern, particuia~r in the field of control 

of industrial pollution t.hrough the introduction r: 

sophic,ticated effluent treatment plants. But 5 till 
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c,y"t~mat ic ~ ffort in need~d ':0 rect i fy the damage c"'"s. d by 

d~nudation of coastal floras and fauna, unahated co~st.l 

erosion, desertific"tion, frequent tid,,] floods, exodue af 

peopl" from the coastal cities and pollution of coast"l 

wa.ter. 

Many pnvironmental problems nrisp from our at~empts to 

develop f(lr mepting the basic needs of growing population and 

for improving the standard of ] iving. Development efforts 

lead to industrial ization, llrbanisat ion, over use and 

d"pJ~tion of natural resources and consequent destruction of 

th" natural ecosystem In the coastal region. Thus it is 

necessary to aim at development without destruction. 

:here is a problems of sal in ity increase in so~e parts 

of the stale including coastal areas of Saurashtra. Rann of 

K~tGh and Sunderanagar district. ~ i VP d~ "5.:'11 ina t ion plan t .-~ 

haVfl heen installed ana other 17 plants are unner various 

of irt5t~~1~tjon and rese~rch ~nd dev~l_opmpnt. 

seri01lS iTnpl ication of the 1 inity problem ran be seen from 

the exa.ple of Jamnagar district. Host of ~he vill~ge of 

Jamnagar district are adjoining sea coast, as n result of 
which ttl~ lartds of this district have b~co.e saline. Th i,s 

factor h~s adversely affected the fertility of the land'd 

thp agricult\lral production of the coastal zone. To 0 ve reo IF.' 

this problem a scheme like reclassification of villages of 

J""a'Ja,- dist,-!ct was introduced in ~,h" y"ar 1983-84. T" '; 

programme has also been extended on the nthp· affected area •. 

[Jpt<'"j S,···t.f:>J1.her 198n J 12~J,:)r::t village-:s h;)ve bE'erl covered in th~ 
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TABLE l.X. 

DISTRICTWISE NUMBER Q[ PROBLEM VILLAGES IDENTIFIED 
lJl GUJARAT COAST. AS. Wi I. 4,191lQ 

Sr. District	 Those not having Those which suffer Total 
No.	 an assured source fro. ellcess of 

of drinking water Salinity, Iron of 
within resonable fluorld or other 
dl&tance (1.6 K.H) toxic ele.ents 
or within a depth hazardous to 
of 15 .eters health. 

No. Population No. Population No. Population 
(In thousand) (In thousand> (In thousand) 

I. Ja.nagar 388	 368 20 24 408 392 

2. Rajkot 418	 470 66 59 484 529 

3.	 Bhavnagar 361 291 35 41 396 332 

310 32 49 342 359 

5. Junagadh 516	 550 103 151 619 701 

6. Katch 523	 247 86 61 609 308 

7. Kheda 70 31 374 430	 444 461 

8. Bharuch 205 153	 65 274 218 

9. Surat 526 218 81 86 607 304 

10.Valsad 354 187 252 207 606 304 

II.Ah.edabad 389 147 128 128 517 275 

12.Vadodara 502 284 61 123 563 407 

Gujarat State 7053 5129 1985 2059 9038 7188 
----------------------------------------------_._---------------------

Source: Gujarat State Water Supply Sewarge Board, Gandlnagar. 



first round, 12709 villages in seconrl round, 4J75 villa<J0s ic 

the third round and 74 v :lages in the fOlJr'th round. 

addition 6305 villages in Sauratra and 948 vi l1ages in '\l tel". 

.::lrp.::l ar-p c-ove l'pd. 3al.lr-3S t rFl Pt~1:" van t ion " f 

S,~l in i ty Ingrpss Projects h"vp hppn acceptf'rl to ass istance by 

DIlring 1987-88 the total provision .ado for 

P('~ertrch and Dpvp)npment in desal inMtion was 5 L.=tkh Rs. 

rltportant inorganic resources preserltly being erpolite 

::t] oog the foreshore zone of coastal tracts of Gil 5 -, Y'Fl t 

includes ~alt and marine chemicals, construct ion lI.at~l·ia] 

~onstru~tion materials are found i~ the form of beach 

sQnd and grave 1 Extractiorl of salt fro. sea water is ~ainly 

done with thp c;ppl ici'l: ion of solar energy and the beach san r~ 

mining along th~ lower coastal tract. But these ac t i v i tie- "j 

a 1 so pose environmental hazards in the long run. Th i s hrtS 

hrought into focus by g~o-environ~ental appraisal which ha-

It has been pointed 0'1' 

that several envjronmental hazards, both geologic as well ~,~ 

mC1n-rn?:lde is going 0n, It ~rlversply affect the sharp I inC' 

Pqu il ;,brium ond salf: extracting industries Bnd 

socio-~conornic structure of the region. As thp sea water 

s~r.ad and retained In the salt parls the seapage and Ie a\(.) 'Y' 

increases the soil salinity in thp coastal area of Gujarat, 

This tends to encrochment over th~ agrlcultllral land. In 
\ 

Guj~Yat coast a severe impa~t of cn3st~1 water pollution hil:, 

bf!en ~ePll hy chemic~l industr·~·'~ 0n salt pans. Pollution of 

e~, t \.1 r i n e re 9 i me r:recks of toxic 
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e~' fl1JP.htS M~Y become a ser'IO~I~ l10alth h~z~rd in this coast. 

For eX0mple alarming incidents of Cadmium (10 ppm) Chro'm i urn 

(12'; pp.) Copper (15 ppm) and ~prcury (30 ppm) has been 

drtected in water samples from Mumba. Thane and panvel Crecks 

(GSI "e >,,:n' t, I 'lWj ) . 

of f'alt. pans take pl"cp along ;"llch r.rpar:k~ such 

c0nt~Minated coastal waters are utilised fnr salt .aking. So 

it is possible these lethal elements may find their- way in 

extracted salt. Sl.ilar critically ~~ngro\Js zone a lon:-! 

c,ujar<lt coast are Kantiajal - Olpad and Navasri Auranga 

trac:.}.-.:s, 

The direr.t urban sewage dispos,il into the intertidal 

zone i::,.; pract iced along the major part of the sout..h Gtljarat 

r;OCl::-t Sur.h "3ctivities have polluting effect s pe cia] 1 \' 

durirlg high tid", surges to the ",,3-rine Ii fc- ,s "ell as salt 

industYl· Th" prohlems is particularly "Cllte in Khambhat

e x[Jans j r.lr. 

f r 011\ of salini.ty, it~on of fltIorid or' other ten' i"--~ 

e10mcnt~ hazurdoU5 to health. Tahle IX <Jives a clc?lr 

this major coastal pr"oblems. Tn Gujarat 

suffe)' 

t her-e are 1985 villages which are slJffering from this 

problem. Ou t: of this total 1307 vilhges are of coastal 

districts. Problem is very serious mainly in the dl~trjct of 

l\hmedabad. BhiH\lrh. JlJn.agardh, V31 sad3nd L~tch where total ,
vl11ages are dffectco. Roughly 14 Lakhs [leo,!e of 

coaslal vlllageG of GuJarat are being toxicatpd directly with 
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th i s haz·"rd. That is why such problem should be looked into 

s i ncp re] y . 

Due to rapid urbanisation and industrial isation of 

50uthet'n G\Jjar~t coastal tract the de1and for sand and gr~ve' 

is inr.reasing day by day. T~is Ipads to deplation of the 

mosr su i table located reserve on the beaches J.nd 

h?\rrif'r bars. Th(' lIncr.otrolled bf'ach sand mining activit.ir,'", 

along thp coast have disturbed the.stlorel ine equilibrjllM and 

aspect of beach nourishment. For instance, it was observed 

that the coastal areas unner recent ~arine erosion such a,s 

Kalak. Udwada, Surwada. Deheri. Tithal, Umergaon, Nargal in 

Vals~d district are also the area. that are being mined for 

c•.'wd and gravel. Secondly most of the major coastal s t re (l ~ c-. 

and rivers of GuJarat are being trained and deemed ups tt'e am 

for multipurpose projer.ts. It catls('~ i1 drastic decrease of 

terrestrial sediment influx in the littoral zone of Glljat'3t.. 

Thereforf'. such onplr1nned sand/grave1 mininC) of the beach 

w j 11 cAUse destruction Of natural d~fence system on 

shnrc] ine 0gainst wave action. 01 t j mrlte 1,' it endangers t h,· 

'f co.,:or a 1 h"ml e ts . Thus in View of above proble~ 

could be advlsiablc to restri~t the sand mining activitip~ 

a: 1 alnng the heache2- in Gl.ljaxat coast. 

Thus salt extraction Jnd beach sand exploitatinn 

matually exclllSivQ activities 0(1 the Gujarat coast, but 

tt~ey crpatc gco-environmental h2zard~ to the entire ecosystr~ 

.::lnn hU'1ian habit.1t. In GlljJ.rat, parti~ularly southern coast,i~~ 

<:I,rcu . s very much afff!r.ted hy \lntl:'eated industrial effluen [. 
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~nd dir"cl urban sewage waste disposal to LI,e inter-tidal 

7.0ne. Such activities not only affects the marine life bu: 

alsc human being, through consumption of contamiriated sdl~ 

and water as extracted from such toxic coastal ann estuarinp 

regimes. Beach s~nd mining ha~ a direct Impact qn shorelin" 

r"rJui1ihrillrn ann the natura] !"1pfp.nrp <:;,y~tem. The magnitude of 

the problem can wpl1 be imagined, if the entire process of 

degradation and uncontrolled resources deplation is believ~d 

to be in operation all along the whole Indian coast. 

there is a need of systemat ie .nd qUilnt i tat i ve study on the,.c 

aspects, 50 that a proper and rational management can be 

made. Any work in this direction will be ultimately helpful, 

to t~ie people arid the country. 
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CHAPTE:R VII 

Conclusion 

of human needs depends upon many u~es 

Ct~ i t 1eli 

"Ii'· 'lVElJ of m(=l.nVind WhilF' ()thf'y.r, rl1~P	 0ptions. 

of th~ G0a~tdl plann0Y j 3 Id > n t 1 + ' 

t-P: lIreI-' urf)pncy 

i mp~_~- t"lrlC<?' of neE"]:; , For w,-""Id,,,ide 

particular lfl'lpact on coastal 

df'v~ldo[Jrtent the i ncre as i ng coa s t.-3 1 POPIJ 1:, t l on den 5 it Y i 

dlroctly related to the intensity of the negiti •• effects of 

lJr'ban i zat ion. This is a strong sign':; of gro·.... inq un.stability 

in thp (;f).:jstal "cology. It often the basis of 

~n coastal rpsources access ibi 1 i ty. 

The irsue:::; ;::jnd pl"~oblf'ms are .:j.rj~ing from mtl1tibl(l USE' rf 

t.hr zone	 e-ff"?-cinr,t 1 , 

t\-,l"r. l:Jh Tn 

\::-)nnr~::t ion iJlport,~nt cons idp~~"t· Inn in 

pl~llning rrocpss m~y bp as folows: 

of profit-o\-i{~'J.t(~d C()~pc·ti~~ion for- clCf .... ' S C 

~'::;~lC i 01 0'] i("~,) 1 and eco~omic factors bparin<] on L.c:,SUE'S " f~ 
environm~nt~] dpgrad~ti~n ~nd re~ourr0 conservation. 

3.	 0PP('1t~tun i t" ie'S for' tectloolog teal inn0'),?ot inn..
 

Th i c,
 of rpSO\Jt''''· 

I , 

I
, 
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uses, con,fl iCt'3 and problems of coastdl zone management _ r ' 

wi 1 1 be helpful in its a, ,'roach to the 5ubject ta gain In 

.nrly appreciation of the i n t;> ,-cJ i "., i P I i nar y perspf 

C;~lE'cted cases af typir.ril goal confl iets, issues and problem 

W,::Itf'rfront indus1.rial f'stab1 ishmp'l.ts are heavy prod\: r'r;..J 

c f ha r'bo u,'s d.na 

ne.=3r:;hore Writer. Sll j t~hl e fnr heavy industrie 

~'-r' dimjnishioa with resppct to in~r~asing national econornir 

nC'e d '~d level of demand. lncr~rlsing pollution has danageo 

the brppdin~ grounds a~ important m.rinp life species in thE' 

coastal r(;9 10n , includ? the need f01"' conver'tin';) 

coa" tell areas to exr.lusive commcrci~l 

deve lopmen t. This will be helpful to regulate the 

i mptl(:t on hi 01 oCJictll reSr>\lYres and natura.l pnv ironment in t.hr: 

CCi,l::;tl r'egion < Other rcquired mpa~·ur~ are technolo9Y of 

~0ing Gonst.raints 

crit!r-:',-'ll uses of cOMstal ar~as etc, 

IV i th cant. inued attE'mpt.s t: a ['F'tro1 i urn rpsauyt''' 

d~.~loprnent and da~aging oil spills exceed tolerance Ipvel~ 

for ':'..Immercl'.1] fishing in many locatlon. T'ldE'erl it is 

t l1a t petr·! 1 i urn products have oVP1--whelming value to 

ncltion;,l E'connmy. but commerBial f:shing <'1.1::,,0 rerresf'nt en 

cs':pnt i ~l CI)mrJc"nen t of the econo.y. the se t VI" 

.~~ 0,-' .;:, t -1 J ~:l) n',' , f\ mon: ba I ance and r.at i O!.Ia 1 a tt.E' Tlpt i.s fie c·d.E' '.'.1 
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tn this regards 'lith vir T j ng the tolerance lim i t of 

Qopulation fishery development of petroJiuDs potential, 

receation, aesthetic r~quirements nod coastal economy. 

J W" hav" ,.~·)n5idered the nature-md scope of the coa:L.l! 

mana<)f'ment. It is necessary to understand the issue;> J 

conflic:tc; ·,nd environmp within which workable solut ionr 

For adpquate planr' g ~nrl 

implementation need a nAtional policy goidliries. 

F'llrthermrrC', fl.c:ltiona] ;1llthority 'Jener"lly not h;j,vP 

"uff ir.ient "pt~ec i21 t ion and Int imate knowledge of 

problem situ~tinns to m;,tigat p 1 oca 1 r:on f1 icts "od 

c>nv irnm."!ntd.l For" thi'3~ li~v~lop~ent planning ff 

.~ the coastel1 zone shnuld be performed with 1 oca I 
~'" 

"of constrair.ts, and oppot't'Jnities. ihe Sf!' th i nq5 

he r.ayefully con~id~red within the flo. me work of nRtionC11 

The essential management function of 

I 
" 

['Iannin') imp 1e 11f" n t j ) ..J! and ccntroling operCltion must 

provirted for in a unified management system linking national 

state and 10ca1 j\lri;,dictinn5. 

The IH)S t significant aspect of th i s study 

mClntlgerrpnt "nel dpvp]opmpnt of Tncli"n merk~ting zone~. 

,I [lO[luICltion 

co\)ntt~y 

,~mollg the 

to 

r T'\,1 i a 

C()lln.tt~iC\'3. 

hdvinl..~ long 

<'l t.rem?lndn\lf· 

line 

Al U,oll9h 

CO.3::.t 

t.'sl< "head 

and <~ 

it has 

as a 

resources on the CO<1st, thr manCl/)f:m0nt is not. upto the 

to compett? wit h Cons i der i nlj 

exploitation of mineral and en~rgy rpSOljrce ~nd managem~nt n~ 
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the coastal environment. ~ttention have been given mainly to 

the development of 1 iVing resources. The coastal 70ne 0 

India contains the junction of land and sea where the .-nr 

part of the international trade gravitates. The continantal 

shelf contain s vast fishries and uneKplored minerals. Thp 

i~portent salt industry and coconut cultivation are features 

of the shore zone. For these and several other reasonn 

roastal geomorphology of India is of more than academic 

interest. 

On the terrlgerous deposits, the beaches on the western 

shpl f of India have placers of i I.eni te, ruti le, zircon 

magne t i t.P and gilrnpt. However 1 I ttle expl orat i on 

exploitation work has been carried out till now. The re is n'1 

1 
..f.J.' doubt that the heavy minral places on the beaches and 

offshore area of lndi~ are perhaps for more Itidspread and 

richer than on the beaches of the other oceans. The biogenic 

sedinents both calcareous and siliceous are low priced\ 
comodities. It is doubtful in the Indian case wheather any 

of the deposits in the deep sea would be of economic interest 

in near future. The i ncre? c i ng demand for con'struct i on 

mater 1a1 in fndia coastal or urban centres have led to t hr· 

exploitation or comparatively )ar0~ scal~ 6f calcurea',s 

deposits. Island 1 ike And-man and, laecad ive in India "hos" 

economics are becoming increasingly d~pendent on tourism, 

restraint would have to be exercised for the ir exploitation. 

Sytematic exploration of Indian coasts for the phosphorits, 

th" "ost useful chellical for fertil izer, is very importunt in 
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r,par future. The Ocean Economics and Technology Breach of 

the United Nation Department of International Economic an 

Social Affairs has Introduced a Marine and Coastal Technology 

rrogram~c. This technolo~ries for coastal erosion control 

has been selected as the topic for :lch technology review. 

On th... basi~ of this review in this study anlysis has been 

made about forces and machanisms responsible 

far c~astal erosion. The natural and manmade causl Qf 

PY'oslnn have been irientified. A descrir ;on has been madp in 

about the alternative technologies available for. til" 

cont~ol of coastral erosion. Among the suggested measures 

little is working alit on Indian coast. So these should b" 

looked into seriously. Although coastal erosion prohlems is 

not found thr'oughout Indian coasts, but at SOlie s"lecte rJ 

patches the problem is very serious for example Gulf c f 

Cam bay coast, Orissa and Andhra Pradesh coast etc. At the~" 

required places immediate coastal erosion protection 

•	 rrogram.e is needed. In the same way proble~ like silting i~ 

also serious. 1n this fipld also proper managenpnl 

program.es is required. Sectoral activities in connectjr) 

with a 9 r I r; I] ) t u !'" e J mining, indlJ,stry, construrt;n, 

transportat ion, power 9.f.\n~rat i on, t.t~a.de and comlTleyr-.~, 

settlement etc may inhence the erosion problem situatinn. ~. 

a unified lanage.ent and d"ve]opment initiative is requlre~. 

Thus coastal zone developmLnt and management efforts have 

become necessary to take into account the ~an-induced causa 

of erosion. 



14;) 

India has developed a varied infrastructure for 

develop~ent of coastal resources. along with so~e areas havf 

to be estengthened. While enguaged in such development India 

is ~lso in a position to enlarge co-operation with 

nighbouring countries in , number of directions. There is 

need for extensive as well as intensive survey, ov~r the 

continental shelf for mineral oil and gas resources, as well 

3'3 pollution generated by these activities. jher~ is a 1. t:'d 

for planned development of fishing, ~~peci3l1y in the 

f i shed arpas o ( Guj d ra t I Mah ra:~ t ra ;t nd c~as t. 

Trlfrastructure and training are limited for longline fishin' 

thp major bottlencks for national or regional deQelo~.ent ar~ 

financial, sociological and managerial. Maragerial ski'lls 

are needed to organise the fish~flock and to motivate pUbl ie 

service and techniciane and entrepreneurs. Some other areas 

in which more have '0 be made are machnized fishing craft. 

development of infrastructure. handl ing and transportation 

f ae iIi tie f, fish forecas,te and oceanographic and t isheriesI 

resE'i'lrch. For the purpose of aqaculture and rearing of small 

fish, specific nutrition studies are necessary. 

production is possible through mariculture. A sppcial 

studies are required on fishbehaviour and fish diseases in 

the r.oastal zone. 

Monitoring of physical data should' be looKed in t C' 

intenisively. For example oxidation-reduction potential of 

I,he bottom silt, Ph of sea water. "~linity, trace metal", 

light penetration, dissolved oxygen and Ilajor ions· should hr 
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regularly determined at the surface and at the bottOM. 

Chenical trace element analysis is important for pollutinn a'; 

well as intrition studies. State dams have to be enacted for 

pollution control, for industrial city effluents as well a, 

against waste discharge by ships. Estuarine hydrography hac-

to be studied in most of the esturies for planning esturlnn 
, 

fishery development. The qual ity of river water can b~ 

optimised through contrelled organic pollution (with DDT 01 

PCB or radioactive poll' ion within sClfe J imits) and with 

planned points of entry of sewage ilnd treated indo -.trial 

water. Planner should thinnk about planning nuclear energy 

plants or all refineries on ofshore on barren islands !n 

order to avoid pollution of populated coastal area. 

Beside control of pollution. the presservation of the 

ecosystem is essential. The beaches have to be preserved ae 

kept clear and safe. The seashare must provide 

infrastructure and essential services liKe harbour" , 

ar:quar'lll ture, boat sheds, wet basins, marine sprots and 

sc:enic view. Any reclaimed land must not be put but to uses 

I i!< e setting up shnps and factories, that could be plac p 

furthf"r inland. Stability of aquatic f"nvironMPnt 1 ~. 

determined by the diversity and abundence of animal spec i e s . 

Intimate knowledgp of fond ch~in str"cture is needed for !he 

efficnet management of coastal waters where most production 

occurs. 

India will have to maKe a such greater effort toward 

accompl ishing each of the above plane of work. So that a ne',; 
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era of exploration, exploitation and better~ent of our~ 
cnastral resources will come. These efforts will boost . h:I
 
ecollomlc and social development of the country. 
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