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INTRODUCTION



CHAPTER I

INTROQUCTION

The coastal zone is a vital national resource area which
is often beset by special interests and confllcts coastal
zone management presents a unified approach designed t.
clarify the fssues and problems for those who either
contribute to the managment function or benefit from 1it.
Coastal zone management is an indispensable reference for ail
those concerned with the planning and use of this important
geographical area, as this is the staging ground for use of
marine resources. These problems stem from the multiple use
of the coasatal resources. Viewing as a geographer this
cpastal =zone ts a geographical conpact. It’'s predominant
physical charactristic i{s the shoreline where land , Sea and
alr join to form a tripl interface. It i a continuam of
geogrophlical region, Fach (8 characterized by Iits own
pattern of economic s50cial and pelitical activities, which
related to the distributton and avallability of resources.

The present interest in the coastal zone is based on the
fact that 80% of the marine food resources are avallable
within this region. The next important economtc aspect |is
that the sea bed in this zone could be a potential ground for
petolium and natural gas and other m=minerals. The third
econoaic Aaspect of the shelf region is it being the source
reglion for sand and gravel. The fourth and new aspect |is
marketing beaches along the coast as 1iourist spots ané

recretion grounds.



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 reglional! ecological systess. It s
essential that we sufficiently wunderstand the threatened
ecology as to determine what level of man’s intervantion can
be tolerated without destabilizing vital systenms. Society
has been ready to accept the environmental costs of economic
benefits to a point. In recent years, however, it has become
evident that enviroamental vaiues have been destroyed out of
proportion to the economic advantages deflved from resource
exploitation. For example, offshore drilling for oil and
refining and transportation of petrolium products mwmunicipal
and industrial effluents etc pnse new threats to the coastal
anvironment. For clear understanding one can take the case
of Indian coast. The vast coastal zone of India = being
utilized for the development of ports and harbours, fishries,
beach resorts, land reclamation, locatlion 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
problen requiring scientifc solution. Due to the increase in
population and indAustrialization the importance of coastal
resource and its proper management has become i{mportant.

The aain purpose of this study is firstly to indicate a

national approach to regional management of the coastal zone



and to identify wanagement’s problem. Secondly to describe a
rationale for planning that supports inovation by management,
provides the optinsal utilization of resources, and relate
reglonal plane to national policy. Thirdly to provide an
overview of the structure of the goals for wmultiple and
consurvative use of coatal resources. And lastly to describe
the management problem of conflecting goals.

Thus the coastal =zone is subiected to multiple use
leading thereby to conflicting demands for the exploitation
of the various coastal resources by different interest ngups
and agencies. There is consequently a need for a
comprehensive national policy and guidelines with requisite
enforcing powers for managing the various coastal development
activities in India.

In the present study a general geographical apprecach Is
being adhered to. All the survey and the probleas have been
seen with geographical point of view., That is why .in the
study of coastal zone such factors are being discussed
intensively. Cetalils are being interpreted with the
available data and informations. It has been found that only
developed contries are having lots of programme and
lniciatives of the coas=tal zone management. Among the third
world countries, although problem is severe but a little
progress is being made in this regard as yet. The present
study mainly emphesis on Indian coastal zone and a case study
from GCujarat coast. First chapter sets the tone by

introducing concepts and chapter second deals with review of



the literature on coastal zone management. Here history of
the coastal study have been described first. For this a
regional approach have been followed, A historical
developmental sketch has been drawn for the countries having
better coastal zone management programme and policy like the
U.S5.A. France, The U.S8.5.R. Great Britain etc. After that
some literature on coastal zone management put forth by
different scholars have been discussed. These scholar
suggested various tools and techniques of the coastal =zone
managenment. They polnted out the critical envirOnneﬂtal
threat, coastal water pollution, decreasing gquality ana
quantity of coastal resources and sowe other problems related
to geograpby and geology of the coastal zone. Some have
suggested the better management schenme.

Chapter thlrd is about geography of Indla’s coastal zone
and regionalization. Here firstly a reglionalization schen
has been described on the basis of dlfferent geographers
view. In classification special imphesis has been paid only
on the coastal zone of India because ve are taking into
account only the coastal region. After that a gqneral
geography of coastal zone has been written. Proceding with
the geographlcal approach knoledge of geography of the saiad
region [s very nmuch needed. That s why geographical
defination of coast and coastal zone, topography, geology,
structure and reiief, etc have been discussed. Along wilh
these the coastal erosionment 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 made with the help of above
geographical discription. Firstly Iimportance of coastal
resources has been polnted out after that a classifleation
has also been wmade for Iintenslive atudy. It has Dbeen
classifled as 1living and non-living resources. Fishing,
mericulture, aquaculture etc have been discussed becase for
developing states like India these coastal resogurces have
important pesition in relation to others. Non-living
resources have been classified under three heads 1ike
Terrigenous, Biogeonous and Chemogenous deposits. Each has
been discussed seprately. Exept these a discription has also
been made about oil, natural gas and energy resources which
are said to be the axil of the modern industrilised era.

Chapter fifth is exactly about problems managemsnt and
development of the coastal zone with special refrence to
India. Firstly varlous coastal problems have been pointed
out, Afther that discription of exiting manhagement
programaes and policlies regarding developmeat of coastal
resources and pollution control have been made. Some humble
3ugqgestions have alsoc been put forth to deal wlith the serlous
coastal pollution and degradition of coastal environment.

Chapter sixth deals with speclal refrence to Gujarat
coast. Here discription has been nade with viewing all
parameters which have been looked Into previous chapters.

Starting with some speclal geographical & geological aspects



of the Gujarat coast, it has been classified on the basis of
the nature of coasts. RAfter that a brief resource Inventary
has been discussed. Although there are lots of coastal
activities of 1Indian coastal zone but here sonme mnost
important activities which are found in Gujarat c<coast have
been discussed 1like Coastal fishing, Port mahagement
enviromental pollution and identificatlon and understanding
about other economic activities

This chapter 1is being followed by cenclusion showing
summary of what is being discussed and pinpointing the issues
and suggestion for future planning, monitoring of development
activities and future uses etc,. The present study s
primarly based on the secondary data and Information only.
Field work 1{is not possible as well as essential at this

roment as their study is basi.cailly exploratory in character.
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Chapter 11
Irends io Coastal Zone Management Study: A Review

The study of coasts and coastal Zone has been taking
place since 1long back but under different chapter and
contexts. Se many papers on particular aspects of coastal
aorphology and regional discriptlions of many areas of coast
were published by European and American authors in the modern
classicai time. 8Since long back study of the dynamics and
morphlogy of coastal zone followed varlous trends within the
framework of several branches of Science and Technology. One
such trend I8 to be found i{n the work of Leonardo Da Vinchi
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 assitance in
thier planning. Subsequently coast defences become a part of
the subject. French scientists Lanblaride (178%) and Enmy
(1831) and Jtalian Cialdi (1866) and Cronagllia (1889) studled
many processes in the context of the dynamics of ;he coastal
zone. Longinov (1959) has recently published a historical
review of this resourch.

By the beglinning of tfh. ninteenth century a nuaber of
empirical laws had been established concerning -

1. The depth and strength of wave actlon on the seabed and
coast.

2. The ceoast and constructional fectures on it.



3. The movement of material along the coat.

In addition to dlirect observation, there was a great
development of model experiments in wave tanks. Many
conclusion of practtcal importance were derived from those
expriments, but they did not and could neot naké any
contribution to the general theory of coast developnment.
This could not be elaborated in isolation from the specific
natural material of the coastal zone as a whole and fronm
geographic comparisons of different districts.

An other trend 1is to be found in the work of

hydrographers, who studied coasts for the purposes of

navigation , the couplication of salling directiens and
navigational charts. Work of this type was widely developed
in Russia I(n the eighteenth century,. Outstanding Russian

hydrographers, Iincluding Litke and Bellingshausen often
showed Interest in the ortgin of the coasts that they
described. The genetjic view in the description of coasts had
not, however, developed at that time and it ia only recently
available sajling direction and maps have been subjected to
analysis and critical evalvation. Among other scleatlst,
major geologits including Lyell (iB830) and Elie de Beaunmont
(1845) pald great attention to the work of the sea along
coast. Many gecloglist subsequently stvudled the formation of
platns of marline denudation, and beconme intergsted in the
structure of coastal deposits formed in the course of wmarine
transgression and regressions. The geologlcal and

geomorphological study of coasts was the widest and most



rewarding, since its aim was to study the general course 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 tread.

The first classification of coasts and important general
conclusion are to be found in the work of Richthofen (1901).
Major summaries appeared in the early twentieth century, as
Davis (1912) followed by Johnson (1919) In the Unlited Sﬁates,
and Passerge (1912) and others in Europe. Johnson’s book
filrst published 1in (1919), remalne to this day the most
complete theoritical 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 farlist
work of Krendovikil! (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 1is still being carried out by the
Department of Ccastal Dynamic and Morphology at the
Cceanography I[nstltute.

In U.S.A. the Beach Erosicon Board begen ilts work in the
§920’s. Many unlversitlies now carry out research on coastal
zone management and development. University of California
and Chlicago University are carrying out coastal research and
publ ishing thelr results for many years. The state

University of Louisiana has recently set wup a special
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institute of coastal study at Baton Rouge University of Miami
(Florida) has set vp a laboratory of coastal hydraul ic
engineerisng.

The organisation of research in France s reflected in
the publication of the Central Committee for Oceanography and
the study of coasts. Excellent model studies of coastal zone
are also carried out at the hydraulic laboratories at Chatow,
Grenoble and other places. Kuenen (1959) describes the
profound research of Dutch authors. The wide scope of
British work |Is apparent from King’s book (1959). The
criticals evajivations published abroad in the last twenty
years Include a langthy chapter in Shepard’s Marine Geclogy.
Guilcher has done highly compressed study of the geographic
trend (1954).

The theme and system of coastal management is not new,
but it has existed through out the Indlan history alsa.
Evidence of sea port system at Lothal (Gujarat) and at mai.y
other places highlight the existence of coastal management
during Indus Velly Civilization. Anclient and medival man had
simple and linited type of coastal management based on needs,
experience and knowledge. It should be noted that the data
and this literature on coastal management are aeagre in Lhe
countries. The available materials on this subject are
scattered and limited in scope and approach. Although the
scholars from different fields have contributed much.

Schafer, M.B. (1970) has done a appriclable work on

bioclogical resources of the coasta)l zone., At first he tried
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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 3ea and land adjacent to the interface,
encompassing that region where terresterial activities
importantly impinge on the marine environment, marine

resources and marine activities, and where marine activities
importantly impinge on the environment, resources and
activities of the land”. Although not a preclée bondaries
can be demarcated, but it I8 very ovious that coastal zone Iis
rich biclogical province ~nd keeps special lnbortance in
several ways. Schaefer pointed out that due to the rapid
growth of population and the concomitant urbanization arognd
the ccastal zone In Californea a adverse condition for
biclogical communities has been created. Similer situation
has been existing in the eastern coast of U.5.4. 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 coastal
environment in wmultiple ways. Thus man |is violently
disruptive alement in the ecological regime of coastal =zone.
The author has vlew that with the increasing human actlivities
In the coastal zone it is not possible completely to preserve
the pre-existing ecological reginme. The central problem
there |Is to decide what ecological revisions and adjustment

are desirable from the standpoint of the long range welfare
of mankling and how they can be attalned. So, the author’s

raln purpose is to examine significant relationships of man



and living organisms of the coastal zone and the conservation
of coastal blological resources. He suggested that for
better coastal planning, the data of 1living resources,
climatic condition of the zone and human activities s

necessary. For this aregional authoritles for the

s
ranagement of the coastal zonej.s required according to
different geographical unit.

Horting F.J. (1969), made a sinmiler Vexerclse as
Schae fer. Horting emphaslised on the conservation of the
mineral resources. He also stressed on the {mportance of the
coastal wineral resources and [ts development for the
society. These should be an optimum development of offshore
mineral resources for the natlon. The author pointed out
that there is a good administrative set up in the U.S.A. to
Control the =wineral resorces. For this coastal area are
divided into many zone of juridiction. The development and
consservation of the sineral resources are tinextrivicably
intertwined with the conservation of other non-living
extractive resources such as geothermal energy: and vith the
dynamic of the iban environment., Horting says that the
cptimum ressource allocation requires the wost effective
application of the principles of nultlplg use to a sbecific
area to the maximum degree feasibie,.

David Sternlight (1971), discussed the planning of
pbhysical and organisation systems for the use of the coastal
zone. This planning Include systems structuring analysis and

design, programming and subsegquent feedback and evalnatioon.
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The autheor also pointed out some issues related to conflicts
and their resolution of the coastal zone. The coastal zcne
conflicts can be solved by serveying the socjal interest.
Many models and techniques have been presented by the

author to solve the confllcts. He said that in the planning
system and designing procese of coastal management there are
five elements or stages to proceed as (1) Objectives (11)
Alternatives (111> Cost and beneflt (1Y) Criterla and (V)
Models. Here objectives are alms or goals In a particuler
probiem of cholice. Alternative are different ways or systeas
for achlving objectlves. Costs are the resources used up by
each alternative. Criterlia are rulea for cholce.. With the
establ ishement of Criterlia the next step 1s the process at
choice to construct a modeil or wmodels, During planning
process, design and analysis are used to select alternatives.
The wmanagesent wlill be effective only by good policy and
implimentation of the policy. The author represénted many
diagramz to lllustrate the ideals and planning wmodel.

~ . Schneldowind N.F. (1971), emphasised the Importance
and types of data needed for coastal development planning.
Data can be divided into twoe groups (1) Envircnmental dat§
(11> Inventory data. The author says, the major regqulirment
for the development of a coastal zone data network Is to
provide some centrallzation of storage and processing wlthin
each zone. The data should be modified and simplified by
advance technique (computer). Some of the measures which are

needed to develop a coastal zone data network are the



14

following --
I Development and maintenance of an lnventory of coastal
zone data.
(II) Establishment of a control data centre and coastal zone
data systenm.
(I11) Development of a consistent method for indexing and
storing the data.
(IV) Establishment of interzonal and intrazonal data format
and transmsission standards.

Peearson E.A. (1970), pointed out ‘ the
environsental and ecological probleas due to waste dlisposal
in the coastal zone. He identified the types of waste
disposal and also presented the solution of the proulems. He
classified waste dlsposal system in two groups. (1) The
estuary-coastal discharge dilemma, and (11> the open coast
desposal problens. The author Is of the opinicn that the
treatment of this waste is very necessary for saintalning the
quality of the coastal environment. Therefore, the
environmental planning 1is necessary at the coastal zone
management for the balanced development. Any impairment of
environment of coastal zone dlirectly affects the living and
non-living communlties and the hunman settlement of the
coast.

Halliday, J.E. (1987) conducted a good study‘on coastal
planning and management in England and wales. He wused
districtwise and the coastal zonewise records for this

purpose . In England and wales, the district counclls are
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respossible for the coastal management and planning. The
paper revels that In England and wales coastal management is
very well developed for the purpose of Trading, Defece,
Fishing, Agriculture, Residential area, Recreational and
Industrial developments. There is a hierarchy of the systenm
of coastal management with integration from top to bottonm.
Halliday discussed the coastal planning and management at
local levei on the basis of data coliected by postal survey.
The key issues addressed were the identiflcation of a coastal
zone, the way of administration at district level, its
ownerships and the exiting policies, management and plan for
the areas. He suggested to give more power and decision
making 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 implications of the policy for the future shoreline
management . The Oregon initiative pointed out the need to
re-evaluate and alter environmental contreol, according to
public needs. It reprints a schift of policy from strict
comnpliance with standerds of environmental compatlibility to a
more lemient approach that seeks to accommodate fhe land use
rights of individuals property owners. The purpose of the
study Is to assess the Implication of the new grading policy
for future erosion hazards and to apply the finding of the

Oregeon study for management of other coastal area of the



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 praoblews. He said that the essential Bacteria
which are found in water and needed for human being are
decreasing in the coastal zone. Some other problews of pure
and toxicated water have also been discussed in his paper.
The author says that the standard guality of water covers
physiochemical and creithetic aapects of a bathing water as
weil as the more often dvoted enteric indicator specles. So
enggertion have been farmand to maintain the waste qualify of
the c¢oastal zone for bathing and other purpose. The
prevention of water pollution should be the integrated part
of the environmental planning of the coaster zone.

Chrietersen, E.M. (1972), 1in his study said that
poilutants are mited within water masses due tb turbulence
generated by river currents and tides. The vertical aixing
is inadequate to homogenize the vertical water column, while
horizontal mixing may be very slow indeed. The result Is
that pollutants stay in well defined horizontal layers anad
that these layers may be horizontally discontionuous. The
author found many veriabilities of water near Baston Harbour.
He =says the pollutant varies from twc to one over times of
the average. This variability and its occurence has bheen
shown by histogram. He discussed many propertles of water

with the many coabination of temperature and salinity Iin
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water masses, formed by mixing of pollutants of harbeour 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 almost has to chose the
water masses around, rather than take data at well spaced
stations, And one can de this by developing new tools for
observation with the help of modern technofogy in data

question, d ata handling and interpretatlon.

»

Palmer, H.D., (1972) focused on the importance of
skilled aanpower for coastal zone studies and the economic
Importance of the dynamics of ocean floor. Trained wmanpower
is very necessary to make survey and studies of sea floo;r.
Al though, the research of sea floor is very typical work. It
needs knolwdge, courage and developed technology. At present
very limited area of sea floor has been exploited. 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 miles to the coast that is why this ccecastal

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 information of the ocean is also very
necessary for the econonic use of the coast.

Polcyn, F.C., (1372>, enmphasised the development of the
technolegy for the coastal zone survey. At present, the
remote sensing involves more than new Instruments and

collection platforms. He says that the information
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geathering system involves not only the devices in their
vehicles, but also the fields of computer data processing,
informatlon theory, display devices and large Inforamtion
networks. The needs to make a rapid assessment of changing
conditlions requires that the system avallable have the
capacity to cover large areas in sufficiently within a short
times. Although the science and technology has made a rapid
progress, but the ceastal floor exploring technigue Is not so
lapossible, according to authors view.

Twiss Robert, (1972) has paid emphasis on coastal
planning of Calfifornia In U.5.A. and pointed out some
iImplication of land-coriented coastal planning that should be
of concern to marine interests. According to Twlss, the
balance use of marine and Land-oriented resource must be
achieved 1if the coastal zone is to be maximum benefit to
society. For the planning the information of environment and
physical propertlies of the coastal zone is very essential.
The inventory of coastal areas according to desirability for
competing use3 enables the planner to assess relative
opportunities foregone if a use is allowed to occupy a
coastal locatlion. So the author outlined here an approach to
coastal zone planning that would incrementally retional ize
and environmentalize the planning process. The coastal <zone
planning system will be able to incorporate technical and
environmental aspects of the marine sector.

Robert Ellies, (1972) discussed a combination of systenm

techniques to organise, synthesize, Aanalyse and apply
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information for coastal zone management. He says that the
coastal zone planning and resource management require an
understanding of the complex melieu of interaction and
activities talking place through out thisz reglon. Author
says that “an integral objective of the programme is to
develop a blueprint or conceptual framsework that relates
data, information, predictive techniques, environment
interactions, wmethods of analysis and application iato one
system of producers tools and Instruction for use of
planners”, Elis gave much importance to the coastal
managenent Iinformation system for coastal zone management.

He has éuggested four basic objectives of the coastal studies

as-

<1) To Know the existing condition of the environmeat 1In
time and space.

(11> To predict the influece of causal factors upon the
condition of the environment In time and spaée.

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

related activities.

(1V) To select from these alternative the combination of
activities and conditions which best suited the mix of
stated goal and needs.

The author presented many schematic diagrams to
represent the data collectlion, 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 ;ost
aggravating problems for coastal 2zone wanagers is the
aequisition and review of data. Pleasants pointed out that
"making relevant data, properly organised and presented,
avallable to advisors, managers and researchers 15 the needs
of the marine environment and resources, research and
management system”, He thinks that the information and
research needs (s a continuing inventary of probleas. that
reguire answer to permit successful management of the copastal
zone in our area.

Whalen, H.,(1972) has discussed mainly the models and
techniques needed for coatal manageaent. Primarlly a
hydraul ic model is utilized to predict physical parameters of
the enviroament or changes to the environment as a result of
dynamic processes. These gquantities include current, wind
vaves, tides, salinaity, temperatures, edge wvaves, rip
current, tldal flushing and so on. The author has also
discyssed the modelis and techniques for estuarine proiect
studies, estuarine management studies, beach development
Investigations, harbor construction and artificial island and
reefs studies. It 1is pointed out. that the scale model
studies are perhaeps the most valuable and versatile tool
available for effecting a reliable evaluation of coéstal zone
management plans. It is author’s view that although many
technical problem remalin to be resolved, thé majority o{

probiems encountered by ccastal engineers can be effectively
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solved within the present state of the art In conducting
hydraulic scale model investigation.

Literatures available on the topic " “Coastal Zone
Management” are inadquate. And they are limited In their
scope, magnitude and approach. But it has become very clear
from the literature survey that, there i3 a great need of
coastal planning for wutilisation of (immense source of
resources of the ocean and ecology of the ocean. Very few
countries of the world, particularlly the developed countries
have well developed coastal management system, This system
is totally lacking in developing countries. The coastal
planning includes:-

I. Effective policy making and Its implimentation.

II. A well effectlive adninistrative set up for coastal zone.

IITI. Planning for economic utilisation of living and non-
living resources for the henefits of the mankind.

IV. Plannlng for environmental control of the coastal zone.

V. Manpower planning.

VI. Research and evaluation of the plan.

For this we need a advanced and modern technology. The
collection, analysis and distributlion of data of cocastal
enviranment and the prime requirements for coastal planning.
The same coastal plan can not be universely applicable for
all countries, Because the planning depends on coastal
structures, relief, geomorpholegy, oceanic currents, waves,
winds, avallable resources and the rate of erosjon of the

coast and deposion in the ocean. DISS
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Today, the ecological problems of coastal zones due to
excess utilisation of coastal resources and due to Industrial
and wmunicipal wastes have become a2 great concern for the
coastal planners. 3econd concern is the economic utilisation
of the resources because it needs t{bhnology, which is highly
costly. ‘

As far as Indian Coastal Management is concerned, it 1Is
not so develioped. Although, Indian Govt. has been giving
much importance to the ocean during plan periods. But the
management is very limited in scope.

India has roughly 6100 KM long coastline. But in .IOSt
cases, Indian coast is not smuitable for vtllisation due to
indentation, narrow and deep coast. The Indian ocean not
only keeps the resource Important for India, but Its
importance is greater in the fields of defence, security and
ocean transport. Indian population has been increasaisng by
lips and bound. This population problem forced India to look
into the ocean, which Is the vast stdre house of water,
energy, minerals and biological resources. Therefore India
should bave a better coastal management to stregthened the
coastal programme. For this at firast Indian coast should be
devided Into different suitable zones for better planning andg

better exploitation of marine resources and environmental

managenent.
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CHAPTER 111

INDIA’S COASTAL ZONE AND REGIONALISATION



CHAPTER II1

India’s Coastal Zone And Regionalisation

Beajopaljzation:

Regional approah in geographic studies has been long
regarded as, inherently geographic or rather the focal
Concept of all geographic work (Brock. J. 1965). It deals a
particuler area of the earth and studies through geographicatl
factors like physical, biotic and human. These factors work
in vuynion and intersecting among themselves and with other
areas over a long period of time provide reletive homogenity
or a distinctive chapter to it from the neighbourinc aereas.

Like other geogriphical areas of the earth, Indian
region are determined and further divided Iato {individual
units according to the degree of homogen ity of the various
geographical phenomena. At present most of regional works
and monograph divide the regions in different order of units
and Sub-units, although no standard hlerarchical scheme is
followed. The earliest scheme of broad regional division was
prepared by Mc Farlane in his volume, "Economic Geography”.
A very well known work has produced by Stamp, D. who drew up
A4 marking scheme of the division of India during 1922-24.
The factors adopted in this demacation of region, produced by
stamp, are primarily phyiography and structure and secondly
climate. He divided India into three macro level regions and

twenty-two sub regions. The macro regions are -



a. The natural reglion of Mountain Walls.
b. The natural regions of Nothern Plain.
c. The natural reglons of Indla Plateau..

Spate, 0. H. K. has brought forth, 34 regions of the
first order under the three macro-region excluding 1islands,
74 of the second order with about 225 sub-diviriory. This
view regarding reglonalization is very flexible and dynamic.
But there is much scope and a case for the fourth division

f.e.” the Indian coats and islands. This has been stated by
Ahmad, K.5., Ahmad Planks in separating the coastal plains
from the Dccan region and thus provids a four unit divistion.
He states that relief and physiography of coastal area wma¥es
a separate {dentity, that is why four-unit division will be
appropriate. Pithawala published a work on the regional
division in the Journal of Madras Geographical Assoclatlion in
1939. He adopted the factor of physiographic uniformity as
a master principle running throughbout the hilararchy of
regional devisions. Regarding the forth mwmacro division
Pithawala holds that the coastal low lands are more “Shore
Facies” of the Deccan Trap and sorthern platemt provinces.
According to Singh R.L, "there is obviously no end to
this sort of Fission what seems important here is not the
detail of the two ccasts differentiating them from each
other byt rather the more obvious fact that the coastal
lowlands are basically different from the inner vast nlateau

complex”. Concluding above study one can simply state that

gecology, structue relief and physiography together with the
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positional factors provide a falrly clear-cut division of
India into four units viz,

i. The Himalayan Mountain Region

2. The Grent Plains

3. The Peninsular uplands

q. The India coasts & Islands.:

These are simple but effective macro division of the
country in thls study the researcher is more concerned about
tﬁe forth macra divison l.e. Indlan coasts and Island. It
has been divided into 4 sub-divisions l.e. Gujarat Regdion,
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 combay
and the core llke situvation of the Girnar hills. T

schematic classificatlion is as foilowed
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The Indian Coasts and Islands
The Indian East Coastal West coast Gujarat
----- Islands province reglon reglon

e e e - i ——— - - —— - ——

Tamilnadu Andhra Utkal Konkan Karnataka Malabar Gujarat Guijarat
coastal coastal coastal coast coast coast reglon reqion
plain plain region H east west

'I

[}

i iNellore Krishna | :Konkan Konkan iMalabar MalabariXathia- Bhuj

: i reglion Godaviarii Icoast coast coast coast war region
' ' delta i North South | North South Iregion

: i Vishakha- ‘ H :

: : patrnam : : :

: : reglion H : :

H i Chilka Mahanadi Balaicre | Ahmedabad Khembhat Eastern
H i reglon delta plain + region reglon hilly

: : : regionn
iVaigan Delta Palar- North South
:Tambraparni region Ponnaiyar Kanara Kanara

' plain

: region

Arabian sea I[sland Bay l?land
Amindivi Laccadiva Mincoy Andmans Nicobar

Islands Islands Islands Islands Islands
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General Geogorophy of the Indian Coasts.

“The cocast 1is a zone of varying width, including the
shore and extendlng 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 swamps”®, (Bird E.C.F. 1969). "Coast in the 1land
zone |(mmediately behind the cliff and *coastline’ as ‘the
cliff line or 1its edmivalent, the margin of the land ",
(Wordridge & Morgon 1959). In other words according to
Zenkovich 1967, The term coast will be used for a strip of
land, the relief forms of which have been created by the sea
at a given mean level. On cliff (implying districtive marine
action) the inner limit of the coast runs along the upper
edge of the cliff, on accummulation coasts it will lie along
the inner margin of the contemporary terrace. The term coast
will also be applied to the wider strlp of land that retains
relief forms created by the sea at high levels. I[f there are
no morphological trace of elevation, the provisional 1limjt
of the coast is provided by a line connecting the heads of
the bays. And geogriphical area sorrounded by the inner and
aouter margin of the coast 1s calied ccastal zone. The land
immediately behind the shore may be regarded as the coastal
zone but lts extent is difficult to define. It is obviously
narrow where highlands formed by mountain and plateau stand
immediately behind the shore zone. It is wide in area nf low

relief, eg,depositional coastal plains or plalns of nmarine



abrasiom or recently imergent

desert levelling etc. No doubt

such general term the extent
extremely difficult to lay down
and physical characteristics of
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round the coasts bhordering 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 Nicobar, the interior
of most of the islands consist of disected high rocky ground.
The highly dissected interior (5 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.

Topoaraphy

Alluvial monotonous dead level plalns is the special
characteritics of the intermediate coastal zone in gangatic
delta region. Shoreward the coastal zone adjoins the
nangrove tidal forests of sunderban. Approaching westward
the monotony of the coastal plain in Balashore and Midnapore
is broken, by sand hills representing in blown beach dunes.
In the Mahanadl delta region the topography of the .ccastal
region is marked by mangrove swamps towards the shore.
Southwest of Vishakhapatnam the rocky interior approaches the
shore. The topography of the coastal zone, in the Godaviri
and the Krishna deltas, ranges from the tidal mangrove swamps
near the shscre through alluvial tracts carrying some sand
dunes. Further southward between the Krishna delta and
Pondicherry i.e. up to about northern limit of Cavery delta,
the coastal topography is very torne without any bills in the

immediate background. Proceeding southward the coastal <=zone



is characterised by low alluvial plain country upto Cape
Camorin. But in Rameshwaram penisula the dune belt is 3km
wide. Around the cape there is highly dissected coastal zone
mnarked by pronocunced entrenched meanders of the stream like
Tambraparni, Neyar Attingal and Attikaré rivers. The Seaward
margin of the coastal zone in formsed by the steep hilly
slopes that flank the coastal lagoons and lakes which are
sometime cliffed. These characteristics prevai!? 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 freguently at the waterline. Here
cocastal interliar 1is worked by the highly dissected lower
slopes of the Western Ghats and the ccastal plain is
generally very narrow. Northward near Kundalika river there

(o]
is rising low coastal alluvial (18 32° N) tract marked by a

series of successive belts. The coastal topography in the
camboy region is marked by low plain topography north of
Bulsar and Bhaunagar. As a result of such topography the
shoreward margin of the coastal zone adjoins the marshes
which frequently 8 km in width. Within the marshes there are
interfluvial patches of higher cultivated ground carrying
settlements. Between Bhauvnagar and Diu the coastal zone is
marked an Iirregular surface dotted with hills and swampy
lowlands. The coastal margin between Diu and Dwarka adjoins

narrovw heach 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 most prominent features of the
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coastal zone is formed by the long line of dead but high

cliffs.

Geoloay & Structure:

Geologically 1India's eastern coastal zone, from Ganga
delta to Chilka lake, Is of plelistocene and recent alluvium.
Here a nunmber of faults have been discovered which are
additional evidence of tectonic instability of the al.uvial
formation. The coastal zone in the Ganga and Mahanadi delta
is relatively unstable Dbecause of recent faults in the
alluvium and recent to ancient fractures in the under 1lying
basesent (Morgan, H.1959). In the North Cirecar coastal
region the geological formations are the gneisses and
granites vith frequent patches of Charnockite and
Khondalites. In the region of Godavari and Krishna delta,
the geological features are similer to those of the Mahanadi.
The thickness of the recent alluvium gradually decreases from
the shore to nothing near the delta heads, where the
crystalline rocky 1interior appear. The Coastal region in
this tract is underlain on it5 north-estern and south-western
margins by Prmo-Carboniferus fractures that bordered the
ancient Gondwana rift vallys. Southward between Fhe Krishna
delta and cape camorin there is a continuous belt of coastal
allvium of varying width. Landward of this belt there is a
discontinous belt of sedimentaries ranging in ag? from the
upper Goudwana to pleistocene. The upper Gondwana occurs near

Ongole, Madras, Madura and Ramnad. There are Crystalline
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gneisses of Cardamon hills near cape camorin. North of the
Guilon, a belt of coastal allivium of variable width occurs
in the coastal plain up to near Karwar. This belt of
alluvium directly adjoine the gneisses and granites of Dccan
massif. In western coast for a length of 350 km between Mahe
and @Quilon the laterite covered Warkalli and @Quiion beds
intervene betwveen the coastal alluviuwm and the gnelissic
interior. Near Karwar and northward the coastal region is
having granites and gnelsses in Goa and further north up to

o
17 with a few gneissic interruptions the rocks are laterite-

covered beds in Ratnagiri district. Behind these marine

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

further north we have the Deccan Lavas. The coastal
Tertiaries in Ratnagir! are very thin deposlits resting

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

geographical characteristics. It is marked by prismatic
joints. Over most of the cambay coastal zone thelr is
ceoastal alluvium. Eocene-Miocene exist concealed beneath the

alluvium on either side of the Gulf. This has been proved by
the discovery of petr31iferous beds. In Kathiawar Peninsula
Deccon lava forms the inner parts of the coastal zone. In
the north it touches the shore line where the coastal and
shore zone are formed of low plain and marshes as well as
cliff. Eleswhere the coastal region |{s partly coastal
alluvium and partly of tertiarles. According to Wadia, D.N.
1961, "It is believed that the Kathiawar peninsula stood 150

feet lower than at present and was probably in pleistocene
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time an island or group of islands”®, Dwarka beds of
ol igocene~pliocene 1is 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 Km wide. 50lid rocks

appear only at one peoints on the shoreline.

There s little of coastal zone in the coral atolls of
the Laccadlive groups where the reefs are only a fe nmeter
broad and rarely more than 5 meter above the sea level. In

the Andamon group, particularly in the north Andeman island

the entire coastal zone in composed of Eocene Conglomerates

and sand stones. South Andmans are also more or less similar
but here sandstones and clays are predominent in contr ¢t
with the N. Andmans where conglomerates predominate,. Middle

Andman represent geological transition between the two.

rosiocn:

In the coastal zone of India erosional fectures may
broadly be groupted under 3 heads: Cliffing, sheetft erosion
and gqully erosion. The landforms of the coastal zone as a
whole wmay be divided intv 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 bighland coastal area cliff at the
head and pocket beach or marshes at the head of bays and

inlets, are important erosion at topography. The tracks
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where the seaword margin of the coastal tract is a low land
depositional features e.g. deltaic sediwmentation, estuarine
marshes, and dunes and river alluvium are the charateristic
features.

According to Ahmad E, "In Indlan coastal %one, Gully
erosion and the formation of bad lands is developed to a high
degree in the Gulf of cambay, in the valleys of khe Tapti,
Narmwmade, M¥ahe and Sabermati, particularly north of the
Narmada-. The Gulf of cambay coastal zozneris one of the
most spectacular regions of India in respect of land and
gully erosion. Ravines as deep as 2 to 3 metres scap
practically the whole surface in the coastal zone hetween the
Narmada and the Sabermati. Some qgully erosion also
characteries the coastral zone in eastern and southern
Kathiawar, a few localities in the zone between the Godavari
and the Ganga. However, sheet erosion is gquite marked in all
the above noted areas of gully erosion. Sheet wash of soll
and sedinents also occur to a marked degree in the region of
the Western Ghats and North Circars.

When we looK into the depositional features of Indian
coastal zone than we see that the coastal zone from Midnapur
to the Godawari is marked by coastal sand dunes. The coastal
dunes are low in relatively protected sites e.g. Balashore
and Midnapur coast falling on the lee of the Mahanadi delta.
Casvarina 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 zane are generally oriented as obolong ridges
extending from S.W. to N.E. in conformity with the force of
the prevailing wind 1.e. the S.W. Monsoon. In comparision to
N. Circars, on the caromandal coasts sand dﬁnes are scarce.
Near Cuddalore on its south there are sand dunes and hills
about 20-30 m. high. Up to cape camorin the dune hills are
more or less continous but lower i.e. 2 to 5 m in hight and
occupy narrower zone, remaining close to the shoreline. In
the relatlvely arid Tirunelveli area, falling in the. rain
shadow of Cardemon hills, notable series of round sand dumes,
locally called “Teris®, is found. But although they are
features of the inner coatal zone they are not of coastal but
inland origin. Here the ward-teri refere more appropriat-ly
toe 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 Km.
But this dune belt in more or less a featureless pile of
sand. Such sands also occur between Cochin and Calicut. The
dunes are totally absent, where the coatal plain 1is non-
existant and the rocky surface plunges direct by into the sea
or the lagoons and back-waters. On the western side of the
Indian coast some dunes occur in the coatal area of Surat,

Bharcach & Xutch coast. Another zone of dunes occur between
Veraval and Dwarka on the south-western Kathiawar 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 mosiLly the dunes run parellel to
the shore iine. Sometimes they are transverse to the coast
as in the case of Godavari delta.

The other important depositienal feature in £he coastal
zone Is river alluvium. The topograhpy of the coastal low
lands are responsible for cuch features. The éast coast
alluvium Consists chiefly of clay with Kankar. Gravels and
sand also occur frequently. The thiknesses éf the alluviym
and the slopes of its surface in' the coastal 2one are related
to the catcheent, [ts geology, topography and precipitation
falling within it. The rapid torrents of the Western Ghats
plunging on the steep shopes discharge most of the sediwments
into the sea and the coastal plain is either very narrow or
no-existent. In the east coast zone the large quantity af
sediment 1Is spread by widely socillatling streams.‘ The
coastal zone (5 immedlately behind the mouth of streams and
is consequently characterised by deltaic esturine features of
alluvial deposition. 1In India’'s many parts of - the ceoastal
zone, laterite (mostly low level laterite) forms an important
depositional fetures. 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 sea, as far as Cape camorin. On the east coast, laterite

occurs almost everywhere rising from beneath the alluvium
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which fringe the coast and sloping gradually upwards toward
the jnterior. But it is generally much thinner deposit than

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

Classification of India Coasta] Zone

In a broad sense the very term ‘'Coastal zone’ includs
the coast and the shore. We defined the shoré. coast &
coastline for further classification of the coastal zone.

The shoreline 1is the junction of sea and land,. This
shore 1line is not static. It becomes longer and moves
seaward at the low-tide. It moves landword at -high tide,
Thus there is a zone betwen which the shoreline migrates.
The zone between these highest and lowest of shsorelines can
be called the shore. According to Johnson D.W. “The shore
zone, that lies between the ordinary low and .high tide has
been called foreshore and that above the same immediately at
the cliff-foot as backshsore™. Johnsons division of the
littoral belt into three zones- off sh ores zone, shaore and
coast has been accepted by most of the scholar. Shepard has
taken the inner edge of the wave-transported sand s the
upper limit of the shore zone on the basis of the usage of
the Beach Erosion board of the Army Engineers,.

While the shore zone is bordered seaward by the oftshore
zone it is bordered landward by the ‘cerast’ which is the belt
of land immediately behind the shore =zone. The coa:u!
includes the sea cliffs and elevated terraces or‘low lands

adjacent to the shore (Shepard F, 1948)., Thus the coastal
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zone may contain the elevated or fossilarlised 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 [ndian 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 shoreline- Such a shore 1s in the
delta of the Gangga, Mahanadi, Godavari, Krishna and Cavery.

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

type. But according to Johnson it is neutral type because
irrespective of emrgrnce or submergence 3uch a shore
continues to grow sea-word. According to Ahmed E, it is now

an establ ished 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
shaores prograde.

2. North Circars shore- North Circars extends from Ganga
up to Krishna delta. Here emergent aspect is dominent except
the deltaic shore. Its other important characteristic are
straightness, universal development of beach dunes and spits,
gentle profile of the shelf and a non-marshy shbre zone .
Rccording to Guilcher, here sea action Iis important.
Orientation of N. Circars shore is largely céincident with
the prevail ing winds.

3. Coromandal shore line: It sextends from Krishna delta
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to Capa Caé?in. and it Is dominently emergent in character.
Other important features are straightness, a very gentle
profiie both in the foreshore and backshore. Here off-bars
are universaly occuring. According to Guilcher here n;rine
action Is main cause of topography formation.

4. Shoreline of Keral and Karnataka: This shore 1line is
narked by a highly regular out shoreline representing the
seaward margin of the off-shore bars. The inner shoreline of
the legoons is often highly irregular and rocky and steep
heaving a dominating submergent aspect. Such shore is termed
as compouned. Because there is an ocuter straight shorellne
representing the seaward side of the off-shore bars. Then
there is an inner shoreline represented hy the margin of the
Khayals (the local name of such lagoons and lakes). The
former has a dominantly émergent aspect while the latter has
a dominantly submergent aspect. The Johnson suggested the
term Compound shoreline shoving concurrent existance of
aspects of emergence and submergence. Guilcher has attempted
only a morphological classification and the Mysore and Kerala
shore line will fall in this type dominated by ‘beaches’
formed under marine action.

5. Shore line of Maharastra- It is very indented rocky and
submergent coastline. The shoreline from near Karwar to
Bulsar, roughly concident with Maharastra coast and Deccan
lava region has a dominantly subnurgent natural. Here high
degree of indentation warkKed by ria like shore, and rocky

proaontories and headlands, mumerous cliff and rock plains,
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stacks, sea-waves and bridges and a number of off-shore focky
islands are prominent feabuxqi According to Gullcher this
shoreline will largely fall under the head cliffs and rock
platforms related to marine erosion. |

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

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

indented with deep esturine inlets of the sea. Here
submegent aspect is dominated. In this coast thre are a
number of eturlne islands and sand flats. Mud flats_ and

rarshes are very comnon in this zone.

7. Shoreline of Southern Kathtawar: Agqaln it Is identified
as compound shore line. Here between Bhavnagar and Diu the
shoreline 1is fairly indented. There are a number of rocky
islands and cliffed points but like Maharstra shoreline, here
submergent aspect is not so markKed. In this shoreline the
cliffs, islands esturies and inlets pointing to submergent
aspect while off-shore bars and local straightenﬁng of
shoreline relateds to the enmnergent aspect. That’s why
Johnson classed it as compound shoreline.

8. BShoreline of South West Kathiawar: It is compound
shorel ine 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, spilts
and the remarkable straightness of the shore sugagest emergent
aspect (Johnson). Here close up study shows that the
shorel ine from Verval to about Dwarka in remarkably straight

and has a dominently emergent aspect. There are bars and
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spits on the mouths of several streanms. Bvt is marshy
particularly near porbander or Maini near the esturine of
streams.

9, Shoreline of Gulf of Kutch: It is <c¢classified as
subrergent coastline. Southern shore of the gqulf of Kutch,
is very indented dispite the low-level plain surface of the
coastal interior and has a submergent aspect. It iz proved
by exiting topography 1like indentations, deep inlets, a

number of off-shore islands and several estuarine river

months.
10. Shoreline of Laccadive Archipelago : The Laccadive,

Minicoy and Atolls Islands are a ‘series of costal atoue. In
such area the shoreline is formed by the 'coastal organism.
That’s why Johnson indetifled this shore 1line as neutral
which means independent of submegence or emergence. Thus to
determin the shore feature here coral reef building 1is the
dominent process.

1. Shoreline of Andman and Nicobars: Again it 1Is also
identified as compound shoreiine. Although the shoreline of
this region are highly indented and shores marked by
submergent aspect but tﬂre are a number- of other
characteristics in the favour of emrgent aspect. These Aare
frequent cases of raised coral reefs and other types of
raised beaches. These give definit proof of recent
emergence. Alongwith many cases of sea cliffs carved out in
different rock type. This shows recent submergence.

-

(b) Classification of Indian Coast: According to E. Ahmed
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when we refer to a classification of the <coast we . are
referring to the classification of that indeterminate ribbon
of country which lies behind the shore zone i.e. behind the
innermost 1limit 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 baslis of classification it i5 very much
overlepping on one another. For example according to
Richthofen the eastern coastal zone of Indla {s an area of
regional alluvial coast’, Consiéerisng 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 rechgnised
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 transverscoasts. On the other hand considering
the edges of Peninsuler plateau it can also be regarded a.
block coast. So without goind into constroversies it will be
wise attempt to make a general classlfication of India
coastal zone on the basis of very comnmon physical
characteristics. On this basis Indian coastal zone can be

classified into following heads:

1. 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 coast i.e., marked by a lava interior. In t.»n
noerth due to influence of the structure featufes of lava,
besalt directly occurs on the shore. In other area a ribbon
of c«oastal tertiaries and plestocene wind blown sediments
occur. Here terrestrial deposition is dominant and has
shaped the «coastal feature. The coast is parallei to the
structural trends of the Interior in Kutch and in the Rann
excluding western and estern end.

Gulf of Camboy is surrounded by Gujarat type of coast E.
ahmed says that here the alluvial zone, Occuring ahove 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 ceast zone extends between Goa and
Gujarac. This =zone is dominated by basaltle lava of
cretacious period where there are no definite structure
trends. The lower slopes of the western Ghat supposed to bhe
due to faulting dominante the coastal zone. They occupy the
larger part of the above the cliff or viver and bays.

In Malaber type the coastal zone is having highly
irregqulaer terrain. It has been shaped by terreitrial
erosion, techtonic disturbances, such as faulting during .the

tertiary era. Geonlogy of this zone warks structural grains
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of the ancient gneissic and cryetalline rocks being roughtly
paraller to the coast. |

The dipositional plain, eastern coast is identified
between Ganga Delat and Cape camorin. This coastel zone is
marked by a plain whose characteristics have been largely
shaped by river depositlon. Gentle sloping sarface and
largely land dominance are the special feature of the estern
coastal zone,

In the delta of Ganga, Mahanandi, Godavari, Xrishna and
Cavery the coastal zone in marked by deltaic depesition and
hydrography which overide other physical conditions of the
area.

Andman and Nicobar type of coastal zo.ae is dominated by
a rugged terrain, North-South folded structure which is
longitudinal to the eastern and western coast and transerves
to northern and socuthern coasts.

Conducting the above study it is evident that coastal
geomorphology of India is more than acadewic Iinterest.
Although the existing literature 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 infoermation it is too much to expect that we can
understand the inter-relationship between the above-noted

characteristic and causes with regard to India.
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CHAPTER IV

Rescurce [pnventory Qf Indian Coastal Zone

India is major coastal state in the Indian QOcean. It
has a coastline extending to over 6000 Kms. Except this it
possess a continental shelf covering 45 million hecters, an
exclusive economic zone over 2 million sguare km., and =a
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
activities are rapidly on the increase in India. Very large
investments are being planned for the exploration and
exploitation of wvarious ocean resources such as food,
chemicals, minerals, transportation, recreation and energy to
inprove the socio-econonic condition of the vast population.
Roughly 25 percent of the present population live in the
coastal areas within a few hundred miles from the sea shore,
It is estimated that about 170 million peop;e are direct?y
dependent on the sea for their living or 1livelihood (Qasin
S.Z (1983). S0 a study of resource inventory in the Indian
Coastal Zone is very much needed.

Resources of the Indian Coastal Zone can be <classified
under two heads:
A Living resource

B Non-living resource

B Living Resources: The zone of maximum importance to

pank ind today for the exploitation of natural livieng
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resources js the uppermost layer of 100 m of the sea. Thu-

in the zone where nost of the photosynthetic production of

organic water occurs., It forms about 1.8 persent of the
world ocean. From this zone, more than 50 persent of thr
worlds fish catch is obtained presently. . The reglon

occupying this zone are either fairly close to the coast ar
in very fertile areas of the of the anstal and offshore
upwelling reqgions {(Qasin 5.2z, 1983)., With the 200 mile
exclusive economic =zone India has Jjurisdiction over the
living resources in approximately 5,87,600 nautical miles of
the Indian Ocean. Some important resources are capture flsh,

seaveeds, mangroves, coral reefs and mariculture etc.,

<1 Fisherjes Resgurces: In India, marine fish production
consists largely of capture of fisheries and for these the
intensively exploited areas are found in thé narrow coastal
belt. India ranked as the eighth largest fishing nation in
terms of fish landings and accounted for 46 persent of the
total 1Indian catch ¢ F.A.0O 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 1is taken
from the deep sea (Rahmatullah Khan, 1982). That 1s 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 miles from the coast.
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Fisheries sector produces protein rich food of about 25
lakh tonnes of fisﬁ annually, ea;ns foreign exchange wvorth
abcut Rs. 400.00 crore per annum and provides direct and
indirect enployment to above five crore persons,monthly from
traditional fisherman community. Fish production has shown
an increase from 7.5 lakh tonnes in 1950-51 to 23.7 1lakh
tonnes in 1982-83. Overall fish production in 1984-85 was an
all time high at 28.58 lakh tonnes. (Tables 1>

The growth of ovewrall fish production during the stxth
plan was of order of +3.1 persent per annum. The level ¢
production is likely to increase further considérably with
steps now being taken for the exploitation of deep sea arcas
with the 200 nautical miles exclusive Economic Z2Zone (EEZ).
India’s coastal fishing that comprises 1,5%0,000 tradi£iona1
non-mechanised country rnraft and catamarans which account for
about 60 persent of the tatal catch. There are alsa about
18,000 machenised boats which are capable of operating upto
10 Kns from 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 marine 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 States have active fishermen



Table I

FISH_PRODUCTICN
(1M THOUSAMD TORMES)

YEAR MARINE INLAND TOTAL

1950-51 534 218 752

1360~61 280 IR0 1160

1977~78 1515 "5 4 2369

1279~-00 1431 355 2366

1982-873 15709 2rd 2370

192 4-85 t7RA 1HeA RALRES
(Source: Annual Reports of thr HMinistry of Food and

Agriculture , India 19867



TABLE 11

DISTRIBUTION OF THE MARINFE FISHING POPULATION

IN COASTAL STATES OF INDTA

State Approx. length No of Tatal Active
of Coastline Fishing Fishing Fishing
in kns Villlages populatian population
1. 2ndhra 70 4ne : °LA7 L, 470 4592
"radesh :
? . We =t ABD 182 F2,0DR7 18076
Rengal &
Orizns
2, Tamil Nadu 946 374 ?,885856 e 7
4. Pondichery 14 21 15414 37885
5.Kerala 560 268 3,91,7200 80898
G.Karnatala 270 145 a3z 31740
7.00aqa 110 40 14265 4067
7. Maharashira 50 299 2,014 41539
D.Cuiavat 1500 179 1,2458¢6 22518
Tt 1017 147751 2 322822
ronyen s Mloanning Coampieinng, Nat ianal Crmmitter on v

Ravalnprent  oFf Rackward area, report on dovelopment  of

arcac affected by Salinity, Nev 19873)



population aof aver 3 Lakhs, the highest being in Xerala
(RD,898) amd Jowest in Pondichery and Goa i.e 378% and 4067
respectively. In th~ Cnastal areas of Kerala, West Bengal.
Andhra Pradesh, Tamil Nadu, Goa, Maharashtra and QOrissa, fizh
forms an important part of the diet of many people. Recausze,
it is  the most clearly produred form of protein food used
with rice. Itz particular importance arises because of thae
scarcity of animal foodstuffs. 1In India, fish enters intn
food mainly of the people living in the Coastal States where

more than 80% of the population takes fish.

~l

Piscicul ture experts have classified the commerciall;
important varieties of sea fish intoe 195 groups and frech
water fish into & groups. The s3ea fish group comparising
marine and esturine fisheries includes eels, cat fish,.s8ilvev
bar fish, herrings, anchories, Baombay Duch, makerals, perches,
silverbellies, fat fishers, mullets, Indian Salmnnl Jew fizh
crustaceans, shell fishes, and dorab . Some important caught

on the west and east coast are:

Shark: Shark is found on the coasts of Sowrashtra,
Maharashtra, Xerala, Southern and Northern barts of the east
coast of Tamil Nadu and West Bengal in waters 4% ta 55_netre5
deep. It is caught throughout the year. It is important for

food and oil.

Cil Sardine: 1t ranks as one 0of the best known am.ug

copmerciatly imaportant fishes in Iadia. It is exten ively

used as food and in extractinn of oil and Guann (used as



fisher iz, Marimun  abundance of this  species fror
Fatnagiri in the narth tec quilon in the South. Kerala (83

persenty  and Yarnataka (1f persent) cantribute the larg t
sharre  of  the oatech of this kind. Tt constitntes abou’ " g
persent  of  the total marine  {isv landings. Ita  yearly

rroductinn it abrut 7.9 Tabh tapne:,

Anchoris: An~horie= are canght along the Malabar . .-t
More  than 90 persent of the —itch  ~ap- from Maharasht: =
Toant

Bombayv Duck: It crntributes on an average 8.2 persent of
the total catch., Tt conctitutes & major fishery confined

within a Adi=stance of 6 to 8 KM in Gujarat, Mahsrashtra coast:
from Bhiruch to Rartaagivi. Alorng the east cozst it forms anty
3 miner fishery. RBut non the westorr ~na3st Maharashtra (25,7
prroonty  oand Gujarat E2.% persopt) tonethey contribute L

much  as 58 persent of the marine firh catch of PRambay Duct

Lype .
Pibbon Fishes: It contributs about 3.6 persent of the
tatal catch.  These are caught mastly 2logng the west coast in

Kerala. The season for fishing gencrally ecxtends {rom Joly
ba March. Thoy are used in fresh state as table  figz! an

wostly cured with nalt or sun-dried,

Miacicral: It is feound practrically all along the coast «of
India excluding the northern part of the west coast. Tt

contribats 8.2 persgent nof the +toral marine cat*ch. The main
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fishing ground of this kind 1is restricted between cape
Camarine and Ratnagiri. 95 persent of catchs comes from we:z*
coast. More than 60 persent of the catches are salt cured or
pickled. The percentage contribution of dAifferent ‘ates to

the catch s nearby 40 persent by Kerala, 16 persent by
Karnataks 19 persent by Goa, 7 perzent ky Maharashtra, 7
persent by Tamil Nadu, 3 persent by Andhra Pradesh and 2

persent by others.

Pomfrets: They are mostly caught in northern parts of the Bay
of Bengal, South Orissa, and ncorth Andhra Pradesh coasts on
the east and south Kanara and Malabar on the West. Pomfrets
cantribute  about 2 persent of the total marine catch. T -7
are one of the highly priced marine fishes with a c~reat
domand for both fresh and dried fich.

Some other important coastal fishing includes £
fizher, Indian Salmon, Soles, Mat fizhes, Seerfishes etc.
Fly fishes nre confined to the east roast and are noted far
their delicate flavour and high nutrition. Indian Salnon is=
caught on the east and the west coast. 0On the Corohanda]
Coast Trenquebor, pooban, Sippikulanm and [dinthakarai ; and
non the western coast N.¥Xanara, Kozhikode and Valapad are the
important fizhing centres., Scles fizhery is one of the major
fisheries of the west coast. 1t is cinfined almost
prclusively to the Kerala and South Kanara. 3Silver bellies
are confined to coastal belt with grrater abundance along the

coastline of Andhra Pradesh, Tamil Nadu and Kerala. They

form about 3.8 persent of the *total catch. Tat fishe~
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tnclude 3 large number of commercial species and fora abone

3.2 peprrent of the total catch. They are abundant all alngig
tha  [ndian Coasts. Seerfiches are also found along the
rpntire ceoastline of India. They contribvte about 1.4 perzen®

nf the totrs]l catmh.

Potential Distribution: India with a coastline of abou!

5100 XM h3s a large number of gulfs and bays creeks alon-
with the extensive backwaters, esturies, lagoons and swamp:
along with the entire coast line. Thus Indla possess large
potential fishery resourcec. Explorateory surveys indicate
availability of 0.6. m tonnes of fish and prawns from ths
coastal belt wupto 80 metres. The backwateré and esturi?:
alnng the west roast are exfensive. Thesze are widely
=rrattered and are estimated to cover an area of 75.0 lakh
ACYes. The recent estimates are that 2 million hectares o
low 1lying arean are available which can be used for
agrinul ture.

Rs regards the type of fisheries potential the Demar- =l
fizheries apto 90 metre depth are rich in all  states w1ty
Maharashtra ranking first (Table 1173, The potential yield
5 Demarsal fiszsh resources from within 40 fatham is estimnt s
4t abkout 1.7.million tonncs ; howewer the present landing is
about 0,64 million tennecs only. Here the following ~1:%
have beern  included within 'he ‘*~onnage  of Pelagic fich:
Chirornentrus, DIl Sardine, Sardines, Hilla , Flying' i1 h.
Pinban fish Cararn~ds, Mackerel, Seevfizh eto. Demerycal:

P

e liade s o omels, oatfianes, Ticard fishes, Red mualla
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TABLE TI1

PLAGIC AND DEMERSAL FISH CATCH IN COASTAL STATES QF INDIA IN
000, TONNES

State Plagic Demersal Total

West Bengal 6.472 4,32 10,74
Orissa 23.13 28.68 51.81
Andhra Pradesh 42.0% 49 .78 ' 91,43
Tamil Nadu 112.92 127,08 735,00
Pondicherry 5.80 4. 27 10.70
Frrala 228.27 102.24 230.51
Karnataka 97 .19 2B .80 126.39
Gon 15.83 9.5¢& 25.39
Maharashtra 107 .22 186.10 29%.3z2
Guvjarat 104.48 86.84 . 191.32
Andaman .14 0.58 .72
lLakzhadweep 3.20 0.65 3.85%

—— .- e - —— = . - — - — - -

-1



lwctarine, Soles, Prawns,lobsters and chephalopoede etc.
crustacean fisheries are rich in Cujarat and Maharashtyra upt~
50 metre depth, while they are impoortant between S0 m- i
and 200 wmetre depth in Goa, Karnataka, Kerala, Orissa =ndd
W.Rerigal. The Chephaloped fishery has greater potentié] uptn
87 metre depth, arc richerzt in Goa, Karnmataka and Kerals.
while between 50 metre and 200 metre depth they are richer

Andhra and Lakshadweep (Kundra P, 1984) . [mportae:,

constitutent of crustacean fisheries an Indian Coastal water

are Prawns. The average annual catch, of prowns have been a-
West Coast - Gujarat 4707 Tonnes
Maharastra ROORD '
Karnataka 8192 .
Kerala S 0ERY s
Fast Coast - Andhra Pradesh B8f43 ) s
Tamil Nadu 5770 .

The cateh of crustaceans other than prawns 1is meagre.
The best prawn fishing s {a Kerala. There has hean

considerable increase in prawn fishery off the Maharashtr.

Coast, The near cgast fisheries have reached (for most fiz¥"
a maximum sustainable levelalong the Malabar and the
Maharashtra Coasts. The productions of ,alluscs eg oysters,

clams ete is primarily from brackish water adquaculture. Th-
total landings of Laobsters in 19295 were 20,300 tonne . Th-

rannage expected nf cephalopods wae 15,000tonnes. There i.
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some  localised seasonal .loste fishery along-the south we:z*
mnart  of Kerala and Southern Tamil Nadu. The fishery
resources may be classified inte following catagories:

I. Marine Fisheries

2. Fresh water Fishereies

3. Fzturine Fisheries

4. Paarl Fisheries

o

Chank Fisheries

Sea fishing has been an occupati- n with the rcoasta®
paopi= of India from time immemorial,’forning an integral
part of the country’s maritime heritage. Indian water-.
passzess 12 rich fishing grounds in Coastal area viz.

1. West Bengal and Orissa Coast
2. Andhra Coast : South of Gepalpur teo north nf

Vigsakhapatnam.

3. Andhra Coast: Vishakhapatnam to Masul ipatnam.

1, Andhra Coast: South of Masulipatnam to north of Pulicr:.’
lake.

9. Coromandel Coast: Lake Pulicat to Cuddalore.

6. Coromande! Coast: South Cuddalere to Devipatnanm.

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

North of Cape camaring.

g. Xerala and South Malabar: Cape Camarine to Pannai
River.
Q, M3labar abd South Kana: : North Ponnai to Mangalore,

10. FKonKkan Coast: North of Mangalore to Scouth of Patnagiri.
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11. Maharashtre and Guiarat Coast: Ratnagiri tn  Broach
Coast.
12, Xathiawar or Saurashtra Cnast.
These fishing areas are rich in marine resources in thne
form of wmarine Aalgae, fish and-nthPr edible animals. Th o
rarine fishrreies are mainly confined ta 16 KMS from the
roast and is carried on within the depth of 20 metres in the

1

sea, It is estimated that 74 perszent of the fishing ' nding-
are from the west coast, and 26 present from the east cobast.
The fishing season in the west coast is from september t9
february and generally extends upto march. The highe: fish
production onn this coast iz attributed to the broad
continental shelf, the ccesnic character of its water.
Indian coastal zone waters have a mogpe prunouﬁced seAshn:’
cverle  and higher phosphate and nitrate containts, resu! n:
in greater plankton productivity. The najor fisheries 1liuwe
the =Rardinee, Marckeral and prawns are almost confined to  the
west  coast thare K:ala cantributes about 36 persent of  fhe
total Indian ecatch. Onp the eastern coast fishing seasnn

tarts  from July to October on the Andhra Coast and fronm

N

+
|8

Septembeyr to April sn the Corocmandel Coast. On this coac
the north coast moncoon winds are moderate and cof  shorbtor
duration that i1s why the circulation of water on this oozt
is less pronounced. Due to occurance of large rivers arnl
coastal lakers such ar the Thilka and Plieat, has providrd

I

sonpe for esturaines fisheviez. Here o Tamid Nadu ard

Pandicherry rontribute 16 persent of the totsl cateh follnwsd
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ty Andhra Pradesh (8 persent), West Bengal and Orissa (2%
and Andman and Nikhobar islands (0.1 persent).

Thraoughout along the entire coast and the coastal canal
systems .esturaine fisheriers Aare ronfined to the esturaines,
harkwaters, brackish water labke-=, tiddal creeks} ITAaonc,
inundated ~Areas swarmps. The estuarines and backwater avr
highly productive areas bec '=e as enriched dra{nage from
the land, influx of nutrients. The fishas constjtutioninrg
the estuarine fisheries in India are mostly ﬁarina species
that can withstand variations in salinity. Important ameng
them are: Milk Fish, Cat Fishes, Hilsa, éerches etc. The
estuaries as an ecosystem, undergo dynamic stresses, mainly

brought ahout by salinity changes and nther physio-chemica!

factors. This is due to varying intensities of fresh water
discharqo~ in Rdifferent seascnzs and tidal fluctuat:~r
throughout the year. That s why only 3 few species of high

commercial value aree found.

Many species of pearls ~re found in Indian Coastal Zonr
Peurle of high value are obtained from pearl-oystens. 0r
thece several opecies, PRINCT2DA VULGARISis by feor the crmwnon
and most important. This species js wicely distributed in
the Culf of Kutch, Gulf of Mannar and the Palk Bay. Thr

Poari-oysters of the easat ¢<oast are more extensive ornsi

produntive  than thorn of the west r~nact, Tn east coast 11
axtrnd: from cape camarine to ¥ilkarai., The most p:oductive
region in the gentral zone near Tuticerin. Here excellen®

qual ity ff Driental Proarle »r th» lingha Pearls 1= fonnd.
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Pravl-Oy=ters Aare usvally found on the ridges of rocks -~
Aead corals forming extensive pear! banks at a depth of 18-7"
metres and a Aicetance nof 15 kn from the =shore,

Charvs are gregarious in  nature. They are marin-
animal= econrring in larage numbers nn muddy sand bottem unpt-

13 metres in depth in Tirunelveli, Pamanathpuram, Thanjavur,

South Arcot, Chingleput and Nellnre districts on th+ e=s-"
coast  and in ¥Xerala and Sowrashtra on the west coeast, T
vrrieties of rhunks commer .ially recngnised are Tutiku"d!

fron Tirunelveli, Duaui from Travancore, Ramessari from

Rameswaram, Surati from Sawrashtra, Gharbaki from Poin:
calimere to Madras and Dhola from different places. Chunl
are widely used as a trumpet in temple, Shell is used Ir

paking of incense sticks and bangles and other ornamental

articles.

(11} Mariculatura : There iz vret sonpe for onsing th-

backwaters and estvaries 'nog the ccoast of India for fermio
nf amquatic plants and animals. The area under bracKish watey
culture in ITndia ts estimated At about 12,000 hectare, Th-
tatal area nf coastal saline curface is 118 mil}ion hectar:

The table [V gives the Aarea of brackish water and estu  vi~-
1t i hrcing practised on a small e e in  the encl:s~n
ba=twater and estvarine areas of Kerala, Karnataka and W :f
Pengal. The culture is largely based on traditional meth-.3
nf trapping the jeveniles of prawns and fiches brought in by

“vv  tidal «currents into the anclosed areas. The embonled

bri~vish water fisheries in Malahar have peen set up in  thr
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S5tate Brackish Water Estuery
(in thousand acres) (in thousand acres?
Cujarat 9720 000
Ferala 500 100 -
Maharashtra 200 100
Karnataka 00 50
Goa - 30
Source:  Study  on co-operation for Development in  South Asia,

Indian Council of World Affairs, New Delhi, February 1983.
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low lying paddy fields known as Pakkali fields. Prawns,
nullets and chromides are important here. The Chilka
ke i= an open shallow hrackish water lake. Tmport rv
catches are cAatla, rohan, mullet, etc.

The tntal production of ficsh and prawns from aguancul ture
practice is about (0,000 toanpe<. Table V¥V shows the bracki=’
water arean under cultivation in four states nf India and the
total areas available for cultivation in nine maritime state:
and the exi=sting annhual production from mariculture . It S
clear  from Table that only a serall perocentage of the T totad
arena is heing cultiv-ted at present. The potential in this
zector appears to be most promising and by the year 2000 the
annvual  production of 4 million tonnes (2.5 from coastal and

1.5 frowm frech-water areas) appear: tn be within reach.(Qazir

5 72,1984).

Coar! Reef: In the process of making a3 resource inventory -f

the Indian Coastal Zons one 2hould  and  must  include  the
important living communitijer 1.e, of course cnarl reef.
foral reef are among the most bialogically pradoctive
taxononically diverse and aesthetically very important living
crganism. While their marine occurrence provides much needed
protection for the coastline forms waves, their bialogicaly
productivity yields a multitutde of founa and flora dependen-
on +*he corali-reef ecosystem. Jt also enhance the touri-t
indoct ing. Main sight af coral roef are the Atolls of

laccadives and on some of the island of Pndaman and Nicobar.



TADLE V

AREA UNDER BRACKISH WATER AND CULTIVATION
IN COASTAL STATES OF INDIA.

State Potential area Brea currently Annual
available for under culture Producti.n
culture (in hectre) (in hectres? (in tonnes>.

Guiarat 376000 88 N.A

Manharashtra 21000 - -

oo 19000 - -

Yarnataka 000 1800 1000

Frraln 247000 R700 60-001

Tamil MNady 200040 - -

Andhr~ Pradesh 200000 - ' -

Orisia 299000 - -
West Bengal 405000 20000 3000
Total 1711000 3c588 10000

—_——m . - = = . — e e T )

+includes Paddy-fields
Source : .7 QBuasim. & technolongical forecast of ocean research

and development in India , (#%3
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(iv)Seaweeds: In Indian Coastal resources seaweeds are

one of the important living resources. It is exploited hy

Ran for fond, animal feed, fertilizers and for chimicals=

and pharmaceutical products. The total marine algal yield of
the world have been estimated as 172,000 tonnes pef year., n0F
this, India contributes only 1.09 percent cof the total (Tabl~r
vIidy. The demand for agaraphytrs and alginophytes by induitry
in India and abroad is increasing very rapidly. Table V171
shows  the total seaweed leveling in Indian. In India only
during last twenty years seaweed bhased industries have beeﬁ
deve loped. Here natural regeneraticn in the weeds i3 not
fast cnough to meet the demand. That is why only way -

generate =xtra resource is by cultivation of seaweed on ropes

and wooden frames.

V Drugs from the Sea - In India the vtilization of mar .-
plant. and animals as a raw material for effective and -afe
diugs and pharmaceutical s of recent origin. D0Of the 100 or

mare Organisms that have hen screened sn far, forty two ha:

’J'-J

cpitven pram’ - ing results. tudies in Tndia indicate that all
rhose species  of marine algas  that exhibit antifertil '
properties way alsn contain prostaglandirgs. Researches ir
this fir!ld a=d also on the cultur=s of marine bacforSA,

fungi, vyeant ete., wi'l advance considerably during the nex”®

two drecades for the production of binactive substances.

¢(PY en-livine Pesources: There are mainly three Kinds of

ninar.al rescarcoen are “aend on the Indian Coastal Zone
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TARLE VI

 ANNUAL,  YIELD QF MARINE ALGAE FROM DIFFERENT COUNTRIES AS A
PERCENTAGE OF TOTAL WORLD PRODUCTION

e m t m e e e v ma e e e e e e A e e e e e e e e e m = e R e e M v e M me fm E e M W et kY

Country Annual Yield (%)
Japan 62.26
Pepuhl iz of ¥Korea 10.63
Norway 9.27
Carada 4,37
Mrx ien 752
Argantina 3.09
Urnitrd Kingdon 2.09
Inidiz 1.09
France 1.09 )
Bl i 1.08
West African countries .45
Madagascar 0.0
"Irites Gtates n.07
-Tg;___-
Sovy e - 2,7 Ou=szim. A technolecgical forecast of ocean resasro”

and Aevelopment in Tndia , 19873



TARLE VII

TOTAL SEAWEED LANDINGS IN INDIA

Area Annual Yield (in tonnes)
Gujsrat | pislele!
Makhsraszhtra £EOD0

Goa 1000

Farnataka Negligihle
Keysla Not krnnwn
Tamil Nadu 5000

Andrz Pradeczh Mot Known
Oricra (Chilka lale) 5

West Bengml Not. Known
Andaman and Nicobar Islands Not Known
Laksha dweep Islands Not ¥Xnown
Source: S.Z Qasim ,, A technelogical forecast of

research and development in ITndia ;1343
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The: are:

1. Terrigenous Deposit

69

2. Picgenous Deposit

2. Chemogenous Neposit

€13 Terrigencuy mineral deposits: Thic deposit have

boen  roparted to be found in the heaches and the shallow
nffshnve aresna of Ratanaciri, Verala, Tamil Naduy and Andbra
Prade-h  and 2lso in Orissa coast. Tervigenous deposits -~vn
alne Mnanwr a0 placer dep . i*. A placer deposit in  an
accume lationg of mineralz ovains concentrated in by
=edimentary processes, cammonly in the ancient beaches or
cteam  beds.  Thesr» grainz ars darived fram the breakdown of
"~11d rock by weatherinag and they pay contain gold,
titanium, and ather important minerals. n cimple words  w-

can &0y that rivers and underground waser carrying mineral-
33 suspended watey depo=it those on the deltas or near the
ahinve Frem  these, currents, wind and wave action sprezd
*ham  aut., Surh depn=its save  bnown as placer dr cosits,
Mineral~ placers along the =sashores, neuvally known as Vanls
~and, occu~  in many 1 =alitie=  <lonyg the Indian Const .
Doenrance  of heavy minersl {0 black rsand are reported  freor
many localities of the Tmdian maoaxt, which contain ilmenito.
rutile vircon, magnetite, monavite, garnet, Kyanite andg tir
in significant prepovtions for =conamis exploration.

Depocits  on the west coast are largely concentrated ar
high-grade beach and lsosw-grade dune Sdepesits, sxtending  from
Vanyakumari  te  the Mahorashira coazt wi*h  interruption in
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between. These deposits mainly ccntains (lmenite, rutile
zircon and monazite with varying proportions of magnetite ansd
garnet (Gasim S.Z. 1984, Placer deposits of iron, titanium,
gold etc have been located particularly off the Raénagiri an:
the KXerala Coasts. Cassiterite (tin rich) sand has been
located near the Lakshadw-~p archipelagn, The re arn
ind:~atinne nf deposits of diamonds and uranium off the ea<t
~nasth., Rare earthz and Titanium have been extractad frow
many years. In Tndjias most of the tervigenous deposits OCCU;
along tha coast of Kerala between Onilon and Cape Camarinn.
Ths terrigencus deposits in the black sands are estimated <o
contain, 17 million tonnes of ilmenite, 1 million tonne of
ratile, 1.2 million tonnes of zircon and 0.2 million tonne of
monAazite . Along the ccast from Ratnagiri to Vengurla f?OO
¥MY, therc js heovy mineral content in sand, vecKoned at fro-w
7 to 81 persent of magnetite, ilmenite, hornblande, augitin
[l ol Similar heach deposits with wvarying preoportion of
monarite, ilmenite, ziran and garncth have bean rgported fro

Tiroeluel i, Pamnad, Taninve (Tamil Nadu?, Viashakhapa'® yam,

Yarada, "rimumipatnam (Andhrs Froadesh) 1 the Cpastal are o
R A L Thr tatal resonrcers of ilementte are estimated tH
he 122 pil’irn tonnes (1927) while the productien  in 10F

swensand  tonres (Giddigque, 1984).  The 25 KM stretch alor
Fhis coast from Neepdakara te Vayankulam of Kerala is supposed
to have the vichest deposit of nffshove minerals. The showed
=3nd ccocured in the sou'thern part, silty sand in the central

part,  and A  mixture of sand 511t and clay in the north.
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(Rao.P'. 1968). Alonyg the Konkan ceast probable reserves of
ilmenite is about 25 million tonnes. The extensive survey
indicates that the onshore ilmenite placers are confined to

a4 narrow copastel tract about 3 KM wide. The Known reservec
of heavy mineral placers are not as extensive on the east
coast as on the west coast.,

Sand and gravel orn increasingly being exploited from
the rontinental shelves for onstruction work, Warldwide
of fashare mining nf sand and gravel currently exceeds ocffshore
produstion of all npon-fuel minerals in both value and volune,
{(camp.M.A. 1984). But sand and gravel being a low cost
material, their mining from offshore has to corpete with
onshore deposits. This is likely tn be posible ln- such
cosstal areas those have large urban centres and  intense
building activities. In India, such o demand of sand gravel
hxzz not arison., Such suitable deposits do not occur in tro
virinity of Bombay, while heravy populated areas of Keral an
tke Urbhan centres of Cochin, HNadras, Vizakhapatnam and
malratta have rxtensive sand deposits in nffshore areas whic'
ray b useful for exploitation.

Miney <l placers are  alsn veported on the ~rasntal tr.
A many syt i in the werldA. HWags wy, ooonericralle,
vrotoitable Adepnsits are Known only Trom the heaches nna ERR
shelf  of Rustr=lia a1 India (rutile, zZircen) , and Brazil
(monizite and iimenited. As time passes ithe importance and

yalus  af tervigennus minerals will go on increasing  and by

the turn of thisz century they wi:l1l nprecbably be exploited
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extensively.,

(2) Bioqeneous deposit: The biogeneous group include-

calcareous sands, caral reef oozes etc. The Indian coas!

preserves the corals on shallow banks and on the continenta’

shelves. Oozes are fcind in the deep sea. Materials arr
co tinously formed, due tn the prolonged biologica?
activities of the Qrganizm living in the oceans.’ After

hondreds of years they are deposited in the mineral form'
The coral! and shell deposits aAre calcareous in the mineral
formz of either aragonite or calrite.

NDeposise of shell, corals and calcareous sands oécurinq
in o¢oastal sreas have been utilised on a small scal fror

-

carly historical times for working of whiting and lime fom

local construction uses. (Chaterii . G .1268), These day:
they are used on large scale for cement and chemicals. The
-

best known deposits are in the Gulf of Kutch and in the
vembanad lake of Kerala. The present produntion from the
twoe areas is over nne million tonnes. The reserves have “een

act imated b ha 1.7 to 2.9 millian tonmoz in the Vesbanol

lake, .4 tn 0.5 million tonne in the Kadarundi and about 1.0
mitlion tonne in the lower reaches of the Ppullet an?
Thathapatti rivers. Nodule- of barium and phosphate o107
hingenenus depntits have been observed in the Lakshadweeg

vegion, Andaman scea, Gelf of mannar and Plllk strait:s.
Depesits of corals and -hell =anads occuring in relativelvy
shallow areas in the lagoens of the Larccadive island, in the

Andman Island, and in the Gulf of Mannar and the Palk straits
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appear 1o be promising.

In Indisn coastal tone, relict colitic and biogeneon:
zands, are found on the middle ad outer shelves. Western
shelf extends almost as 3 contincus middle strip from thr
Gulf of Yutch to the vicinity of Mangalore. On the eastern
shelf only the occurance off Visakhapatnam consists of relint
carbopnate 1.e0 Molitic and biagenrous =and (siddique, 1979) .
3iddique  and Famimanickam (1979) rrirted st that aon tho
Kakan, Karnataka and ¥ersla lack Jimestone depnsit, it woold
ko convenient to use the biogeneous residuce  in the
Laccadive, Rerently VernKataramanugosr Santhanam and Sukumaran
(18213 studying the caral re ,vvoes off Tuticorin, identifinAd
20 species along the reef: and offshore iglands. Ahovya
10,00C tonnes of lime is extracted znnunlly from these reef
and their exploitation is alreaéy aduersely' affectlng the
iclands and their local fisheries, but measures have Lkeen
taken for their cooservation (Vankataramanuiam X, 198112,
Regarding ornamental and semi-precious stones. Infia i
becoming increazingly important as v supplier of orunamental
mthells and the axports have risen many fnld (CTharlier 197 7N

Irn 197”2 [ndis hecome ane of the laading expnrts of Jewel:r nnd

e R

chemogenonr deposits! Tt formed due to vapid chemical
reamtion  intide the osma, Of the zixty elements presern in
“og-water, only -ix are recovered commes Cally. These ar-

=adiv- Chloride in the form of comnon 3alt, magnesium in bt

form of it. compound, hrowine, calcium (Gypsum). DOwing o
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itr  lew =oncentration, it s nat considererd econc: ~al
However, it 1= possible to recover pota ~ium from bittern:.
Efforrn  are being made to recovcr many useful elemnn!
commercially, namely iodine, uranium and gold from sea-waterv .
Fecently, a commercial process for the recovery of uraniur
from csea-water have been reported. It ie almost cer*tain th:*
research in thi= field wi&l accelerate considerably and  ver,
Targe numher of elemen: will be recovered from sea-water -
commerc ial aquantities by the year 2000,

Chemogenous Arposits is reported from the ncean floor v
the vicinity of rhe Indian rcoasts, particularly off the we-!
coast, and Andaman anAd l.occadive islands in the  form o F
barium nodules., At precsat there is little interest in the
expleoration of barium nodules due to their being a low price
comodity. The concretions are mainly cowmposed of bariur
sulphate, with a small protion of calcium and stroncium
sulphate. Phosphate nodunles are found on off North Andamar.
With respect to production und reserve of phosphate rock,
"ndia is halding 13th position in the world with praduction
of 0.6 million tonnr; and an cstimated reserve of 108 milli-~;
tonnes, They occur in water Gﬁﬁthq ranging from 50 to 100N
meters, Sample aof halogene phospharistes  of the westro
cont inrntal margin of Tndia connist%s of algal and oolit’
limestones were reccvered from depths ranging from 70 to 100
n, fram Saurashtra to XKerala . In this group minerals presen®
in order of abundance are high rmagnesium calcite, francol. -,

quartz, feldspar and aragonite. Gypsum crystals have Deen
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found in the inner shelf silty clay, =ilt off the Mahasht:
coast between Vengurle and Rombay. Generally these ovccour
rnhedral cingle sy twinned crystals of selenite, In £+ for-
of disolved minerals only ~ommon zalt iz very important. It
ir  exztracted  from  ceawaler in different coastal are

Sodium and Chlorine are in the forer of common salt.

i1 ard Nafry ol 215 Tnadi~ hnyo mrandce v major effort

Tnope s it D11 2xpleraticon ond deveslopment capablittes
the coming yeara, The pffnrt j- Til"~1ly *+n increace rapiﬂ‘,y
Th=ugh the present activities, relatad to of fshore produrtic:
o 0j1l and aas are corfiped t~ Romkay High ar- ~, tr-
vplor ctien activitiocs are ntenceely geicy on, both on tbe
canl ind west coasts Indis,

The continental shelf around India upto a depth of 200 r

2
withh an area of around 452,000 km can have a potential

reserve of 1 bBillion tonmes of il wnd 27! bcm approximately

of natural gasz . The proven reserve 5f NDil, as of now is 510

MT which inctludes both onshore and offshore drposits. Upt -~
1975 -6 4 ke nffahore and nnshove 05 fimlds have yieldnd
AEaTalEh! 9.4 and 20.8 millinn tanne s ~f orude netrnli--
ceapecteivaly (Table VITEY,  Buet it i< evident form the ftatlo

VIIT that after 19P4-8° 4+he +~5tr nf prodnctinn were redurns

in 3 vory #low increasing order., %ofore  1980-81 onl-

Ll

AT
gnshore drilling was important but after that off cheve
production have beon dominating widely.

In Indian Cpastal Zone on Gujarat Coast the probabl:

)

recerves of petrolium has been ecstimated in 1925 at sone



TARLLE VIII

CRUDE OTIf, PRODUCTRION
(In millionn tonnes?

Years On shore Qffshore Total
1950-51 0.26 - 0. 26
1960- 61 0.45 - 0.4%
1970-71 6.8 - £.8
1975-76 B.4 - 8.4
1900- 9 5.5 5.0 10.5

1981-87 °. 7 8.0 T
tnen_an . n 1> .o 211
19¢n-24 ° .6 17.4 200
19¢1-905 9.9 20.1 29 .0
1opR-R6 9.4 28.8 70. 2
19RA-07 ¢ a9 266 10.5

* Provisionatl

Source : Fopnomic Survey 1987-28 , Government of Tndia

~
-
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million tonnes, The potential reserve in DBombay high
supposed  to be 230.%3 million tonne= of crude oil. Dut
whirh the 1980 productian was 4.5 million tonnes, thus P RTEEY
nore  than P=.300 crores of foreign exchange per year (Ind:-
Year Brok, 1924) ., Tn terms ° percentage from other soure:
Bambay contributes 48% tn the  total production in  taan
fallowed by Gujarat 40 percent (Hurwood, D.L., 191y,
Pecently ONGC  have formed manﬁ new offshote 0il bearing
struciures in Sovth-southwest of Borbay, in Gulf of Cambay :rn
Guiral, uoocast of Portonova town. The new structure which
yielded hydro carbons in the first well drilled was rffshorr
AnAdaman and Nicobatr structure where gas was found., - OI°
obtained the service of Atwood Oceanics Ltd for drilling
ite offfshor. 2oncession 3vea in the coast of Orissa,

Trdis is wery fortunate tn havr disrmovered natural gas
affshore  at Andaman Micebar islands, West Doast of the Gr
~f  Cambsy  »nAd ¥Yutch, in the coasto! reginn~. = From onthe>
Touroer, thee roserve potential of nstural gas calculaten AR
Tndia ameunts to 35%1.% billion cobic meters out of which the
affehoere hring 270.9%6 bom and anshore about 806,95 ch i
1980. The real prod -tion 1n the same yYear amounted to 14.07
Lrooma . Viewing statewis= it Seema that Gujarat alans

‘antributes the 48 percent of ‘he total Tndin preduct ieon and

Bambay 20 porecopnt . ITn 1971 300 13723 total  productian of
qatural gas wore 1987 and 24,17 boanm resprctively, Bt

in 1984-8% the production of natural goas have gone upta 25.97

mem, nf which onshore ard nffshore prodontion were [5.78  an?



TABLE IX

EXPLORATION AND PRODUCTION QF CRUCE OI[. AND NATURAL GAS 1

'!. rilling (1000 meters
of which) onshore
offshore
2.Crude 011
{(Producticen ino millien
tonnes) of which
Onshore
ODffshare
2.Gas  supply

(million cubic meters)

cf which
Onshore
DOf shore
Spurce : Petrolium Eceonomist

1984-35
aNGC OIL Total
616 .1 120.0 736. 1
369.5 10Rr.5 476.0
746 .6 1325 2601
26.6 3.0 25.6
6.3 2.0 9.3
20.9 - 20.3
26.5 7.32 33.97
8. 46 7.32 15.78
18.19 - 17.19

Felz 19°f, VYol L [1I

/8
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12,19 mecm respectively (TABLE IX), Pecently ONCC  Adiscover:
Gas in the Dahej ostructurc in the Gujarat State and Opéns

prospects in Zhoal areas of the Gulf{ ~f Camhay.

Fnerqy Resource: Oceran is a store house of energy due tn
solar  influx, Fuploitable energy esxists in the form of
salinity and temperature difference. Possibilities of pown)

generation utilizing salinity or thermal gradients across thr
=urface water - deepwater front have been studied

theoretically, tyut no such power generation have yet been put

into practice. There are many other cheaper methods,

including the use of tidal! energy. High tide huilds up
head of water in a reservoir which, when draining cut at loau

tide, gives rise to hydro-electric power. The method -
econcmical if tides are paetty hight. 1In India, such tider

{6 meters) occurs only near the Saurashtra Coast, and scheme-
are under study for usinn these. Tidal power plant~ can ber
utitized fer with recreational facilities and aquaculture. N
project is wunder investigation in this connection at the

Central Water and Power Reaserch Statinn at Pune. ALt presen?’
electric generation is utilized in a generator off Madra:

Harbour for coperating a marker light,

Thus with the above discriptinon it is evident that

Indii has vast ccastal resaurces. But =till many among thew
i1: not hoeing vweed.  Some are being uced moderatly while some
in negligeble amount., 5o there is & vast scope to develop

ipproprinate management and development measures.
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CHAPTER ¥

Components of Coastal Zope Development and Manamgement

In a region of coastal zone a very complex and fragile
problem exists., Here issues and conflicts over environmental
protection, urban development and utilization of vresources
for the satisfaction of basic human needs are  involved.
These issues and conflicts directly affect on a social,
economic, techological and ather levels of the nation as a
political entity. Resolution o©of the problemnm situation
requires an unified management approach and here an Aattempt
towards a rational approach is beipg nade .

The public awareness about the consequences of
continuining mismanagement of vital resosurces has surfaced
itself. The coastal zone is a major sector of the national
environment with potentiocal resosurces., It is particualarly
recognized by the public as a vital national resource
requiring skKilled management to solve the critical prehlens.
These problems stem from the wmultiple wuse of coantal
resources, The manner and rate of resource utilization may
affect the stability of constituent geoclogical, biolegice
and nmetecrological subsystem. The many and di;erse kaman
activities involved in the use of the coac%tal zone constitﬁte
impessing, excessive and competitive demands on the limited
rezources. Consequently they aften critically affect

regional enmological systems. The rational utilization of
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natural resources must medify the environment to some degree.
Problems of +the Coastal Zone: Many of the uses of tb
coastal zone and a large share of the issues and problenms,
involve the biological resources. Biologically, the coatal
zone is unigque and of spacial importance. [t is a region of
very high bilological productivity due to a number of
physical processes. Nutrient chemicals such as phosphate,
nitrate and bioclegically important trace elements, reach the
inshore margin of the szea from tha land by rivers and other
form of runoff. This coastal zone is a region of most
intense interaction from a few Kilometers back of the beach
to roughtly 15 to 25 Kilometers offshore. From a biological
view point we can nof regard this zone as isolated from the
reqgions of either the land or the sea because of migratory
nature of many of its organismn. In this zone of natural
proecess there are immence influences of the biotie
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, services and
amenities. The =aultiplicity of husan activities in the
coastal zone has been increasing day by day like production
of food and industrial goods, services, recreation and
others. Alongwith these, disposal of waste materials of our
urban industrial establishments affect the organism of the
sea and shore in multiple ways., To put it simply it can be

stated that man is a new and potentially violently disriptive
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element of the ecological regime of the coastal zone.

Thus the central problem is to decide what ecolaogical
revisions and adjustment are desirable from the standpoint of
the long raan welfare of mankind and how they can
attained. Some classification of man’s useé of crastal
resaurces will be helpful to understand the probless. I'n
this context following classification have been suggested by
Milner B. 5. (1969).

1. Direct uses of living resources.
a, Extractive use for food and other marline products i.e.

commercial fisheries and aquaculture.

b. Extractive use for recreation 1like sportfishing and
hunting.
c. Non- extractive use : Cbservation for recreatijon,

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. Solid waste disposal and sanitary fill.
c. Building sites.

d. Airports

e Harbour Construction

f. Modification of shoreline for recreation.
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g. Beach erosion and maintenarnce.

h. Waste disposal - nonbiodegradable wéstes.

i, Occan shipping.

i. Other forms of transportation as pip e line etc.

K. Povwer generation

i. Oczean mining.
I. Hard minerals and construction materials.
IT. Petrolium and natural gas.

m. Communication

n. Military defence.

These Kinds of coastal uses vary from state to state due

to varying coastal population their needs, resourcre
potentioal and level of eccnomic and technological
developnment. The over and under use of coastal resources

leads to many problem.

In the TIndian context it has been found that coastal
problems are alwmost same as in other temperate countries.
According to S.Z. Qasim and Sengupta (1980), 25 percent of
population live in roughly 6000 Km long coastline of
India. Rivers flow ing through the country add huge
quantities of fresh water and polluted waters to the se-
around India. BAs per the latest figure available, it may now
reach 170 wmillion persons. In India urbanization and growth
of industries along the coast are increasing rapidly. This

has become the cause for producing large quantities of wastnr
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water. Detailed studies have been carried out at several
place alonyg the India coast by many agencies., It Ahas heen
found that waste disposal varried from a few thousdand in
case of some industries to a fow thousand million literes per
day as in the case of Bombay Municipal Corporation. In India
there are roughly 31 medium and large urban centeres along
the coast where some Kind of organised water suply and
sewerage systems exist (Table I & TI)>. The total population
in these area will be around 15 mlilion and growling at an
estimated rate of 3 to 5 percent per annum. According to the
figure available (CUPS , 1980) the waste water generated
nainly from the domestic side in around 1800 MLD with nmore
than 2/3 being generated in around Bomrbay. The industries
also contribute about 10% of the domestic water, bringing the
total waste water flow around 2Q0Q MLD. Samples of fish
from the Bombay area have Dbheen found to contain
mercury and salt concentration varying from 512-621
nenogranmes per gram of fish. While as the acceptable safe
linit 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
caused
by arsenic and other toxic chemical discharged fronm
Zuari Agro chemicals 2AC., In the Bisso Reservoir, poisonous
anmonia affluent flows without being treated. This iIn turn
due to heavy seepage, pollutes rivers and creeks and Kkills
fishes in them. Marine pollution around Boabay and Calcutta

pose a major problem and say assume major proportions with



TABLE 1
QF WASTE WATER COLLECTION AND DISPOSAL IN
CITIES AND TOWNS

S8tate/U.T. No.of No.of Total Waste Water Flow Mode of

coastal coastal popu- Gene- Colle- Treat- dispasat
citiesx townx lation rated cted ed

(lakhs) MLD X L
Andhra 3 3 8.6 64 Nil Nil -
Pradesh
2 Goa,Daman - 1 0.6 6 50 50 Estury
and Diu
3 Gujirat 2 3 6.6 64 g1 49 Estuarin-
and fierld
4 Karnataka i - 2.2 18 93 93 Estury
B Kerela 5 4 17.4, 176 30 2 Sea
Shaore and
Estury
6 Maharashtra 3 - 89.1 1275 55 48 Sea
Shore anid
Estury
7 Orrisa 1 1 1.9 11 Nil NIl -
8 Tamilnadu 3 1 35.2 183 90 26 Sea
Shore and
Estury
Total 18 13 161.6 1797 50%% A7 %%
Note : Estury includes the lower reaches of the river and

river mouth regions,

*Cities ~ Population above One lakh Towns-Pepulation
between C.5 and 1 lakh |

x*xTaking intce account industrial waste water also.

\ Source : The Oceans Relatives and Prospects, Sharma, R.C.

\ (EQ) 1985 ,337



IABLE 11
STATE-WISE RISTRIBUTION QF COASTAL CITIES AND TOWNS

R T R R s i P ke S St Pt S L e e i et e S . WS S . ol e o . P (VL S S D e Y B PR S S S e Mg S P . o o e o et s o

State/U.T. Clry Population Towns Population
(lakhs) (lakhs>

P 5 Sl S L LR R e S iy S et N 0 ot e D S it e o . o, o P W e e . e L S W SO . S S e Yy o P T o o o e m an
.

Andhra Pradesh Vishkhapatnanm 3.6 Vizlanaparaws 0.9
Kakinada 1.7 Chirala 0.6
Machilipatnanm 1.2 Ongole 0.6
Goa,Dasan and - - Panaji 0.6
Diu
Gujrat Bhavnagar 2.3 Veraval 0.8
Jamnagar 2.3 Valsad 0.6
Cambay 0.6
Karnataka Mangal ore 2.2 - -
Kerela Cochin 4.4 Tell ichery 0.7
Trivendran 4.1 Cannanore 0.6
Calicut 3.6 Kayaskul an 0.6
Alleppy i.6 Badagara 0.5
Quilon 1.3
Maharashtra Greater Boasbay 83.0 - -
Thana 2.1 - -
Ulhasnagar 4.0 ~ -
Orrisa Berampur 1.2 Pur| 0.7
Tamil Nadu Madras 3.7 Thirv Chedur 0.6
Tuticorin 1.8 - -
Cuddalore .1 - -
Total 18 153.2 13 8.4
Source : The Oceans Relatives and Prospects, Sharsa, R.C

(Ed> 1985 ,336
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the increase in  industrial activities. According to
Financial Express (1974) the 140 nmile Asansol~- Durgapur
Calcutta streach of the Damodar River is found to be one o
toxic chemicals and hazordons substance. About 525 mi. lion
gallone of polluted water enters the Gang . and Damoder river
systenm from the Bengal industrial complex, every day
{Competition Master, Jan 1977). The Maharashtra Preventicn

and Water Pollution Board had decelared 14 river basins,

Creeks and coatal areas as water pollution prevention areas
among 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 Mahim 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
from observations that the inorganic phosphate content in the
water near shore areas of the PRombay city have increased
about 50% during the last 20 years. But still in general .
damage caused by those sources has not reached alarming
situation exept some place where it really bas”. Indian
farmers are using about 34,000 tonnes of d%ticide. There are
about 100,000 tonnes of synthetic detergents which are being
used by Indian people per year. About 25 percent of these
chemical or their degradetion products are supposed to be
find their way into the sea. The sea, especially the near

shore =mone which are mostly used for food, recreation and
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coastal traffic, do not have an unlimited capacity for makino

pollution ineffective. The result is that the pathogenic
organism, bacteria etc harmfull to human health are
frequently found in coastal water. These harmful orga~ism

may have the following possible origin 1like food, paper

tanning, textile, dairy, chemical, atomic palnts, power
plants, animal husbandry and cther industrial and
Aagricultural activities. According to Indiancoucil of worlsi

affairs report on South Asia, (Feb 1983) pathogenic bacieria
from cattle, sheep, pig etc, eg Salnonglla or Disteria are
parasites liable +to contaminate coastal water. DDT waste
passing from land to the sea cause contamination, producing
marked effects on animal life. HNuclear energy plants and
chemical industry, where wastes with or without tre-*"ment are
passed out to the sed, can cause heavy metal and radiocactive
pollution. 3o research and development has to be carried out
to determine human tolerance limits for the intake of
contaminants in marine produce.

Another polutant is petrolium & its products. Dwivedi
SN & Desail (1974) state that, "[t may be inferred that the
increase in the deposition of tar-ball on the beaches is dur

to an increase in shipping and because of increasing movement

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 i3 tranported from the Gulf contries

across the Arabian sea to far East, Japan and to western
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countries. The average annual oil spill in the sea i<
estimated to be 3 million tonnes. Dissolved petrolium or
hydrocarbon concentrates in the sea water. About 750- 1000

tonnes of this material are deposited every year during the
monsoon months on the beaches along the west coast of India.
Coral ecosytstem are of vital significance for local

coastal communities, l.. the coastal coral island region,
repeated removals of corals for the production of 'ime i:
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
development fishing is restricted to mainly on shore area
upto 10 fathoms of Indian coast. 0Over fishing population

the same area is effecting the viability of rthe fi-hing
industry wunder developed infrastructure, inadiguate fishing
equipment and hapha;ard manaqgement systems are some important
set back of India coastal fishing. Over fishing to the
extent of near exhiution point has depleted many coastal
ArEas., Muchh harm has been caused in covastal fishing by
sewage from cities, industrial waste, hazards terrigenous
materials etc. These materials pollute coastal water, Kkill
the fish food like Planktone & Niketone and make water
poizo nous for fish hatching. Under develaoped port
facilities are also a main negative aspect of the coastal
fishing and other activities.

Coastal Erosion : Coastal erosion is an serious problen

throughout the world both in developing and deve laoped
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Some degree of coastal erosion is experienced in
almost all of the more than 125 countries that Fa v
coastl ine. According to Amstrong & Kuretch (1979) “The
social and economic consequences aof coastal erosion can bhe
substantial in many cases. Tt may come displacement of =~
whole community”™. The economic consguehces of coastal
erosion is loss of land and property. It Creates quite
severe problem in those countries where the coastal area
contributes to a major national income. Ae
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When we look into the problems of coastal erosion it 1

very much require to know, what are the causez and factor

behind it so that a prpoer control management can be
suggested, The ultimate agents responsible for removal andl
deposition of coastal matarials are water and wind. Ariy
variation in the working of these agents may lead to .

difference in the rate of removal and deposition and there ©hv
to coastal erosion. Coastal erosion can be classified into
two types i.e. natural and man induced erosion. Natural
erosion is related with sediment supply and coastal processa-.
like corrasion, abrassion, solution, hydrolic action etn.
Excet these meteroclogical and oceanographic conditions natur~
of waves, current and tides are also important factors o f
natural ercsion. Any variatiop in one of these factors 5u
processes cause the shoreline to davance or retreat.

On the other hand Man-induced erosion is caused by man’-
interference with natur.l coastal processes. According te -
report of DIESA of UN (1982) human activities are ¢ 'assified
under following headings in accordance with physical distanc-

from the shore;

A, Upland actitivities
1. River dam construction
2. Sand and gravel mining from river beds.
32. Drainage system alteration.

B. On the shore activities

. Devegetation and farming

2. Gand and gravel mining on the beach



3. Construction near the shore
4. Construction on the beach

5. Sludge disposal

C. Near~shore activities in the water
1. Offshore sand and gravel mining
2. Construction

3. Inlet Stabilization

4. Dredging

Thus sectoral activities in connection with agriculture,
mining, industry, construction, transportation, power
generation, trade and commerse, settlement etc may contributr

to erosion situation.

Management and development:

Erosion - control of coastal erosion is an important
issue in the context of efficient development and management
of <coastal areas. There are a variety of ways by which
coastal erosion can be contralled or the unfavourable resul t-
of erosion contained. Exccpt traditional technalogies somn
recent solution techniques have also been developed and being
developed. A number of approaches have been suggested t¢
deal with this problen.

A. General Coastal Environment Assessment Methou: Thi:
appreach is suitable for an overall coastal area develépment
and management. It includes a wide variety of data inputs

regarding the nature and distribution of natural

envirounment, land and water capability and man's impect or
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the coastal zone, This is a multipurpose exercise but
exemplifies an efficient erosion determination methodalogy.

R. None OStructural Method: Most of the non-structural
rethods are management tools primarily used to regulate ar
lesson the problem caused by erousion. This methed is grouped
as active ans passive wmethods, Rctive methods require
physical alterations and enginerering works 1like construction

af moving structures and Vegetative measare of erc~-ion

contrel etc. On the other hand passive method reguire no
physical altermation or engine ring works. It follows land-
use control measurs. This is being done by permitting only

thaose land uszes requiring waterfront sites to occu py coastal
landgs. That land use can able to resist with erosion,
coastal floodings and storm damage etc. This method also
suggest that all new construction to be placed a safec
distance from the shore-line. This shoreline here is
technically called set-back lines.

c. Structural and Engineering Method: In this method t°o
shoreline is to be nmade harden so that it may become more
resistant to erosion. Some important examples of this
structure are Sea-walls, revectments and bulkheads etc
Other measur is Beach Nourishment. The most economical
solution to probklems of shore erosion may often by period’
tranzfer of sand. Beach narishment will also benefit down
drift shore are as littoral transport carries sand to then.
Dune construction and stabilization methad wmay be suggested

to control erosion. By artificially developing plant
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communities over dune, man can stabilize dunes and helj
retard erosion.

Benefit from the coastal erosion are as finicial, social
and environmental . The financial benefit from control
management are the inccme from economic activities protected.
Such weasurs also increase emwployment opportunities, and
give protection from hazards to life and health. These wil]
altimately helpful to increase environmental, cultural and
aesthetic interest. Some Indian Institution engaged -

information and research activities on erosional control ar

1. Beach Erosion Control Board Central Water Commission,
Govt. of India, New Delhi.

2. Beach Erosion Control office Govt. of Kerala.

3. Coastal Engineering Research Center, central water and

power research station, Pune.

4, National Institute of Ocenography, Goa,

Waste Water Disposal and Mapndgement: One of the most
inportant problem of the coastal =zone is waste wate:
dispnsal. The selection »f disppsal sites should be made

insuch a way so as to minimise the interference %ith the
other activities and adverse impact on ehvironment. Tk«
physical characteristics such as density distribution an~
water movements of the marine environment influence tr
spreading, traonsport and disperson of the waste. Hence .
hydrographic studies with its seasonal variability become

important aspect. The meteorological data collection wel)
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also be important for a proper interpretation of the physical
oceanographic parameters and to asszes the effect of wind
draft. The chemical aspects are studied to estabfish bare
line water quality and to monitor the possible impact on the
medium after disposal. The bioclogical studies will give a
clear understanding regarding the risk of potential research,
such as biolegical productivity and fishery. biological
study will indicate the quality of water and tolerance limits
as apllicable teo various organism. Thus considering the
nature and behaviour of the waste from physical, chealical
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 c<coastal water, are
prohibited except under certain conditiens. Only treated
liquid wastes keeping the prescribed lisits can be released
into the coastal marine environment. But existing pollution
control law is not properly follovwed. Effective law.and Its
immnediate implimentation 1is very much needed to combct
coastal pollution problem.

According to S.Z2. Rasim & Sengupta (1980): At present
India is having quite inadequate facillties to handle the
large volume of waste. Practically no facilities are
available in almost all cases for the safe disposal. Very
often a major portion of waste water is being conveniently
discharged inte near by fields, streams, backwater or the sea

without proper treatment. This has posed serious concern to
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the Government.

Accordingly many steps have been initiated to improve
and preserve the quality of water. 1t has been suggested
that the cities producing large volume of waste water both
industrial and domestic nature shaould be completely sewered

and wastes should be treated and disposed suitably. In this

context pioneer studies in India being conducted in apd
around Bombay. The best measure to conbat pollution 1=
contral aof effluents and rec,cling of waste metertals. In
scientific term such process is called rupology. Animal

feeds, fertilizer composts etc can be produced from Lthe
processing of many agricultural and industrial wastes. Many
organomatellies and organics can be diszrrupted by bacteril
filters to give useful byeproducts. Waste can be burnt as

fuel and sewage can be converted to methane (CH ) fuel. By
4

action of suitable algae and becillietc sweage can be
processed to give animal feeds, enzymes, sulfer and other
chemicals. Marchent vassels wmay 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. Tt 15 essential to monitor all city
sewage and industrial efflueats of nuclear assimilation
capacity from the desired water quality criterion. Thus fo
develap suitable solution to pollution problems,
investigations 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.
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Linving Resourges: The national demand for coastal living
resources and their products has to be developed with proper
prrspective. There is a need to organise fish produc{
development along with an effort to expand the internal as
well as the external market. The catch can be expanded by
with the halp of efficient managerial skills and availability
of required infrastructure. The population structure and
dynamic of fisheries have to be estimated from detailed
knolwedge of life history, reproduction, migration and growth
potential. There is urgent need for proper training,
strengthening of national and regional research technology %
institutions to develop coastal fishing. Development agency
is required in coastal fishing villages for enthusing Fhe
people toward efficient methods of fishiny , aguaculture and
diversification. Political suppart is nessery for :legal
protection to marine fishing, aguaculture and ecosyste-
preservation in coastal zone.

Considerable KkKnowledge exists in the country and an
cfficient extension service has been set up for the
development of aguaculti-e and coastal mariculture. In many
nodels cooperatives, through organizational improvements, the
middle man has been eliminated. A Krishi Vigayan Kendra for
mariculture (From service center) was established at Narakkal
by the centeral Marine Fisheries Research Institute. The
transfer of mariculture technology to farmers by the wsethod
of learning is the main objective of the center. At Kovalan

a bending of sea-farming with capture fisheries has taken
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place under the auspices of the coastal Marine Fisherie:

Reasrch Institute. A B ean of Pish Genet ic Resources has

been

for

set up in India for pres evation of genetic nmrterial:s

aqyaculture and nmariculture. In the |ight of Indij:x

experience following suggestion can be advanced.

l.

Suitable areas should be mapped out for cultivati n o
pAarticuelar species.

As=essment and monitaring are necessary for regulati:
and conservvation.

Overfishing has to be guarded and envirenmental protect!
should bhe assured.

Effective beach landing facilities are required élOﬁg
with infrastruciure.

Effective systems should be established in all coasta!
states for distribution and marketing of fish catches.
Coastal aquacuiture should be recognised or an industrv
50 35 to stimmulate rapid growth,

Polyculture as opposite to monoculture, can be attempe/
for compitable living animals.

Mariculture and bracKish water anquaculture can be adopt:

in mangroves, s%wAamps, salt pans, steam and open sea and

can be integrated with agriculture and animal husbandary.

There should also be close cooperation between wmarios
management bodies and authorities responsible for
ne ighbouring areas because fresh water and coasta’

habitate are very claselv related.
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Non Living Resources: Among the coastal zone common salt has
impeortant pesition. It is extracted by evaporation all along
the coast. In India chenical extraction of iodine and
magnesium is carried out in Mahatastra and Gujarat 'coast.
Now Iodi ne and magnesium can alsp be extracted by electro‘
chemical means. The Salt Research Tnstitute'at‘Bhavnagar has
carried out many successful extraction projects. Certain
area in Indla like the drier parts of the Gujarat <coast or
same of the crowded coastal cities, might need abundance of
fresh water, which can be had from sea water by cheper
rethods of desalination. The Salt Research Iastitute at
Bhavnagar has developed desalination plants of various sizes.

In Tndia losts of ‘terrigenous , biogenous and
chemogenous deposits are being found in the coastal =zone.
But still its new and appropriate method of solution wminii ; is
a awaited. There are often deposits o° sulfer, iron &
phosphate which can be mined from the bottom of coastal
water . When the deposits are very near to sh ore then
ninking can be done by tunnels from the land as in the case
of iron mining in Japan. In India, there are kKnown mineral
deposits of sulpher, iron Snd phosphorits but the mining has
not yet begun. Shallow s¢a3 nodules are not economically very
important in Indian coast.

In Indian cocastal zone possiblities of power generation,
utilizing solinity or thermal gradients across the
thermocline is being studied. But such study is still in

thaory . No such power generiation has yet been put ints



practice comméEially. Since there are many oth;r cheaper
nethaods, including the use of tidal energy. S0 caommercial
uses of such energy will be very fruitful to India. Tidel
energy can be developed on the line of hydroelectric project.
Tidal power plan can be wutilized for with récreational
facilities and aquaculture., A project is under investigatiarn
in this connection at the Central Water and Power Research
Station, Pune. Considerable research and developwent effort:
are required in this frontier 1like data collection,
analysis, environmental modeiing, selection wmaterlals siteé
etc.

India has mounted a major effort to increase its o1l
exploration and development capabilities. Over the -coming
years this effort is likely to increase rapidly. Iresent
activities related to offshore production of oil and gas "are
mainly confined to Bombay high area. But the exploration
activities are intensively going on both on the east and west
coast of India. A large number of supply vessels and other
nulti-purpose support and production vessels, helicopter
Crew boat well edmiped harbour etec are required. BAlong with
variocus development programmes, utmost care and preventive
measures are necessary at the national level to combe:t

polution due to oil.

Ports and Harbgurs: With the growing population use of
coastal resources is  increasing rapidly. It needs iy
increase the volume of seaborn traffic in petrolium and

petraolium products, mineral & ores, coal, fertilizers, food
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material, fishing etc. This has necessiated the development
of new barbours, the expansion of ezisting harbour and port

facilities in coastal area. Coastal shipping has become

very important economically. [t is therefore, necessary for
Indja to reduce the unit cost of transportation by
introducing large ships and cargo containerization. In

Indian coastal zone many harbours need a regular Aredging to
maintain required depths for example on Tamilnadu coast.
Congestion is becoming a serious problem particularly at
large ports of India. It has, therefore, become necessary to
divert ships to uncongated ports and develop others to recive

the incresed traffic.

Recreation: Coastal zone has ~ great potential of recreation
facilities which attract tourist fros near and for, It

enlarge employment oppertunities and getting more econonmic
benefit. Sport fishing provides recreation and adds to food
supply. Hotels and resturents can provide better facllities
for sport fishing, aqualungdiving, swimaming, sunbathing on
beaches and enjoyment of fresh sea food. ARguarium,
occcanariums and coastal scenery, boating and yaching can
greatly add to economic and social gains. India is planning
to develop sport fishing in the Andman apnd nicobare. Tourist
facilities are being developed through out the coast. Some
important places af more attraction are Goa coast, Kovalom in
Kerala and Caromandal, ccast. A national park has been set
up  at Kargudi islands. Many places of pligrimage in In.i=s

are located on the coast which need better nranagement.



Thus the principle goal of coastal zone management
should be to recover or preserve resources of value in . he
ceastal area. But it should be without increasing the burden
of natural and man-made stress to a point where either the
physical enviranmsent or its users suffer serious lose, At
present mainly following research programme are proposed.

1. Bathymetric Surveys: Meanurment of currents, waves and
tides. |

2. Study of erosion and accretion problem.

3. Harbour protection and development

4. Environmental monitoring along with coast and esturies.

9. Coastal Reserch Vessels are proposed to be acquired.
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CHAPTER VL

GUJARAT COASTAL ZONE: Characterijstics & Problems

Gujarat coastal =zone has unique geographical extent.
It includes twelve coastal districts. Gujarat has a verv
long «<oast |ine measuring about 1600 Kms. In the cambhay
region coatal 7one 1s about 50-60 km wide from the shoreline.
It is wvariable in Kathiwar. On the south east rocky and
cliffed area the inner maragin of the coastal zone varies from
5 toc 40 Km from sheoreline. In S.W. Kathiwar from near Diu to
Dwarka it is about 20~30 km inland. The position is similar
round the coasts bording the Gulf of Kutch. In the cambay’
region the inner limit of the Coaséal region lies in a plain
and i3s3 highly wavy entering deep inland into the faulted
basins of the Tapti and Narmada and remaining nearer shore on
the western edge of the Satunra horst. Towards the aor'n  of
this Gulf the limit lies over a much gentler plain surface.
In Kathiwar it is irregular in the scuth east because of the
nearness of the basaltic hill mass but it is rather even in
the south and south west prebably due to faanlting. The
ernded slopers of the basaltic interier make the inner limi:
sf the cnastal zone irvegular In the north of Kathiwar and in
Kutch.

General Topogqraphy: The coastal topography in the

cambay vreqion 15 marked by low plain topography north of

Bulsar. As a result oi such topography the shoreward margin
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of the coastal zone adjoines the marshes which are frecuenti:
8 km in width. Within the marshes there are interfluvia!
patches of higher cultivated ground carring settleme:
There are rocky residuals 15 te 30 m. high within thes
patches of cutivation and settlement at some places. Furth
inland the coastal zone is marked by one of the warst type ¢
nqully erosieon in India. Between Bhaunagar and D&Ur the
coastal  zone is marked by an irregular surface dotted I
hills and swampy lowlands. Cliffs mostly 15 to 30 m hi
occur At the waterl ine. Further west the coastal zane i=
more or less uniformly low plain. Shoreward the coast:
rargin between Diu and Dwarka adjloins narrow beach ridge-.
Landward of these sand hills a few rocky hill appear on thr
plain tract and the surface rises imrreceptibly tg the marvngi-
of the main hill mass at a distance of about 15 km from the
shoreline. Oa the north, in the Rann of Kutch one of thr
most prominent features of the coastal zone is formed by the

long line of dead but high cliffs ranging from 80 to 70

high.
Structure & Relief: North of Bulsar we have coastal alluvinn
over nost of the cambay coeAastal zone. Nummulitic to Gai

sey ies which is of Focene- Miocene age, exit conceled bene!’
the alluvium of either side of the Gulf. This has be-s
proved by the discovery of pqtroliferous beds. On tre
Kathiawar side Perim island bears witness to this fact bt
being composed of couglomerate (Miocene—pliocene) reach ir

mamnrian fossils. Tertia: ies older than these conglomerate:
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and capped with laterite are found between Broach and Sura*
and consist of clays, s.ndstone, limestone and gravel. The
limestones occupy the lower position in the series. The s«
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 Peninsula
Deccan Lava forms the inner parts of the coastal zZone . l
the north it ftouches the shoreline where the coasta’ an-
shore zone are farmed of low plain and marshes as well.
cliffs. Elsewhere the coastal regioﬁ is partly coasta’
alluvium and partly of Tertiaries. It is believed that r»
Kathiwar peninsula stood 150 feet lower then at present an

was praobably in Plistocewe time an island or qgroup of

islands. Near Dwarka there are clays and foraminiferour
limestone Known as Dwarka beds. These beds are of 0Ol igocens -
pliocene aqe. They farm the coastal tracts and probably a

belt of similar rocks occurs in the southern part of Kathiwar
pensiula. In Kutch the coastal region is formed by a belt of
alluvium. It consistsof wind blaown l1oam and sand underlain
by clay 5 to !6 km wide. Snild rocks appear only at on-
point on the shoreline. Between the alluvial belt and the
trap there are two belts of tertiaries roughtly parallel i+
the shaore. The older band consists of <lays ané I imeston
and is of Focene age. The younger beds are sandstone and
clays ranging in age from lov-r Miocene to Pliocené.

The esturies occuring in low-land areas particularly the

‘.
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cambay region  are characterised by mud flats and marshe:.

While ria shore i#% prominent on the west coat betwerr
Ratnagiri and Bombay. Esturies dominate on the south of

Kathiwar coast, near Dwarka and Port Qkha and Gulf of Cambay.
The esturies become notably broad north of Bulsar in th-
cambay region. AlJl the rivers e.qg. the Tapti, th- Narmad: .
the Dhader, the Ulhas, the Mahe, the Sabarmati, the Xim the
Purna and the Ambika etc are marked by estuvarine mouth-.,
extensive wmud flats and salt marshes and in some  cases h?
esturine islands. Such mud flats also occur in the low-1an-
streteh e, g. in Blephanta island and Mahin Bay . In =ane
parts the marshes account for about one-forth of the width of
the coastal plain. The swamps and aud flats are 6 to 8 kw
wide., Apaarl from these area marshes occur on a large scaln

in the seasonally inundated Rann of Kutch.

Erosional and Depositional Aspect: There are mainly 3 type:

of coastal erosion in India ie. cliffing, sheet and Gully
erosion. The topography can be grnuped under two heads 11

erosional and depositional features. Viewing Qith exrample
from Gujarat noast we have A very interecting picture. Gul’w

erosi=n and the formation of bad lands is developed to a3 hig!

degree in the coastal zone round the Gulf of cambay in thre
valleys of the ‘tapti, Narmada, Mahe and Sabermat ;
particularly nerth of the Narmada. Fastern and northern par®

of the Gulf of cambay is one of the most spectacular region-
&

of India as respects tand and gully erosion. This type of

excessive land erosion contribute to the shore zone
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a large amount of sediments which might be partly responsiblrs
for the notable growth of mud flats and marshes in the combay
region. Sheet erosion however is guite marked in alil the
above noted area of qully erosion.

In depositional features dunes, alluvium and latrites

are important. The western coast of India from Cape Camorin
te the Guif of country in larqgely dune-free. Some Adunes
occur in the coastal area of Surat and Bharoach also. Anoth

zone of dunes occurs between Verava! and Dwarka on the south-
vestern Kathiwar coast. Some sand dunes also nccuf in the
coastal areas of the Kutch. 8.W. of Kathiwar cocast the dunes
are oriented roughly transver-es fto the prevailing onshors
winds. At Sannand in Gujarat the alluvium was found to b~

thicketr than 90 metres.

Isostatic Situatiop: (Emergence and Submergence) The
submergence aspect 1is prominent in Gujaraf shsoreline

particularly round the Gulf of cambay north of Bulsar up teo
near Bhawnagar and souwthern part of Gulf of Katch. Here

shoreline is very indented with deep esturine inlets our the

sea., Nud flats and marshes are very common in the shore
zone . Here esturies and marshes have been formed due o
daminance of marine action. The shov el ine of the Guli of
Kutch, particuvlarly its southern shore is very indented
dispite the low level plane surface of the coastal interior.
This indicates the submergece aspect. Except this deep i: ~t:

(one  occupled by the port of ¥Kandla) a n: nber of woff-shore

iclard.. and several esturine river mouths are the proves in



the favour of the submergence aspects.

In  the gouth east and south west part of the Kathiswar

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 submergence while off
shore bars and local stralghtening of shoreline related ¢t~
the emergence aspect. Between Bhaunagar and Diu the shoreline
is fairly indented from Verval to about Dwarka. It -
remarkably straight and possess a dominantly emergent aspect.
There are bars and spits on the mouth of several streams.
There is marshy belt particularly near Porbandar or
Navibandhar or Maini near the esturies of streams.

Continental Shelf gn Guijarat Coast

Roughly speaking, continental shelf means the marine
floor between the normal shoreline and the submarine contour
of 100 fathom. Although some differ from such a definition,
the 100 fathom contour has a ~iaplicity and is suitable for
practical purpose.

In comparision to the off the Gulf of cambay, the
continental =shelf near the shore. in the Gulf of cambay i3
relatively deep. The 5 fathom contour interescts the coast

near the mouth of the Narmada and Gogha oa the Kathiawa

coast. The sheet gradient in the combay region is long i.e.
7. & higher significant fact in this reglom i the
indifference of the shelf alignment to Kathiawanr coast. Tn

spite of the prajection of this peninsula tawards the sea the

shelf margin maintains the same trend *hat it has been
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tollowing from near Trivendram to off Bombay. Consequen- 1y
the width of the shelf off Kathiawar coast is only abouf el
Kn and the gradient for the whole chiclf s about &/°, The
Gulf eof Xutch 1% a very shallow region like Palk strait hu’
the FRaon of Kutch 15 hardly 3 sobsmarine surface oy
~ontimental sheet . It i a sandy desert or dry swamp Foy
rost  of tha year and i3 =s=ubmerged only during the mons~on:
when the marine water is pashed intn the Rann by the strong
south west  winds. Here shelf depoasits Aare known toa b
gravel, sands, 5ilts and muds. Bmong the litteral depositr
we find silt flazh in the Culf of cambay. Near the ctore mudt
flats are found in the esturies of Narmanda and Tapti river.
The geclegy of the shelf is analogous to that which woccurs
nearest the shcre on the adjoining land. The major part of
the continental shelf betweren Ratnagirt and Kathiawar in
Decean leva. The lava extends right up to the shore in  the
entire reaion froem Ratnagiri to Daman and on the other lav.,
covers most of Kathiawar Peninsula. The geological formation
on the shelf is expected to be oligiocnen and Lower Miocenca
sedimentary rocks 1ike friahle sandy shore and limestone:.,
off ¥ori Cree¥ and other tracts off ¥Kutch and Kathiaw:r
peninsules. As stated earlier it is believed that the
Kathiawar peninsula 150 feet long than at present and was
probably in pleistocsne time as island or group of island,
Such a fact lands strong suppoert to ocur conclusion that the
shelf is formed of the same rocks that occur on the coastrs

In the continental shelf of the cambay region the law
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appears to be over with later deposite. These consists of

Nummulitic limestone inceeded by later cangylomerate.

Gujarat Region: The marlt me makKe-up of Gujarat gives it 2

gengraphical personality of distinat character. Its

morphology, drainage, climate, desert, and Ranns, in harmony

with Thuman activities lerad to design and te identify regiorn
of various arders. The Gujarat region is divided into tw )
first order; Five, Second order; and Tweleve, third order
region:

A. Gujarat Region West ;

a, Bhuj Region The Rann of Katch

Kutch peninsula

b. Kathiawar Reqgion Kathiawar North
¥athiawar Core Region

Kathiawar Southern Coastal Regian

B. Gujarat Region East;

C. Ahmedabad Region Ahmedabad Region East
Ahmedabad FRegion West

d. Khambat Region Khambhat Region Nortlh
Khambhat Region South

e, Eastern Hilly Region The panchmahals

The Narmada-Tapti Region

The Dange Region.
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In present study we are concerned with only Guj . 3¢t
Region West. It consisits of coastal segment with density
ranging betwen 50-100 person per sq. kmt. Over 80% of i*=
inhabitants are rural. Kutch has reserves of 172.88 millinn
tonnes of 1lignite, monthly in western part particularly
Lakhpat and Mandvi taluka. Limestone (Res ever: 7765 ~illion
tonnes) occurs at Lakhpat taluka. Salt occurs at  Padans,
Kandla, Mundra and Jokhan.

Kathiawar region includes the districts of Jaminagar
Junagadh, Amreli, Bhavnagar, Rajkot & Surendranagar. The
region has an irregular highland core. This hilIl masses
covered with Deccan lavas are surrounded by the oligocene
~and pliestorene depositsi The peninsular configurat
nodifies the climate, especilly along the coast. The
annual rainfall is betwen 40-60 cm. Dry decidious vegetation
iz found in Amreli, Junagadh and Bhavnagar. The region is5s
primarily agriculture with NSA 62.7%, Minral resources are
cons iderable. [Limestone quarries are located at Jamnagar

and Junagadh. Salt pane are found alnsng the southern coast

nf the peninsula in Junagadh, Kutech, and Kathiawar. Both of |

them stand apart with their Cdntrating characters. It
energes as Bhui and Kathiawar Region. The emergence of land
with the retreat of sea has resulted into Ronn, a huge

stretch of naked tidal mud flats, isnlated saline fleck:s and
dead creeks bounded by salt. The hightand core is engirdlrd
with coastal alluvium and milliolites.

The region is hot and dry with very high temperatures in
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irts desert fringe in the narth. Except the southern part
(40-60 cm), The region receives less than 40 om rainfall and
the variability is nver 0% . The Rann iz harren but Kut~b,
contains  throvgh scrub. Only 2.09% area is  under forest.

Bajara take the prime place among the agricultural crops.

Nther important crons being oilsreds, Jowar, cotton,
groundnuts and wheat. This Bhuj region is neary sparazly
populated. It exhibities three distanct unit: Prac* ically

unpopulated Rann, the central rocky core having a density aof
less than 50 persons per 5g.¥m
Textile constitute the main industry of the vregion.

Cotten textile units are located at Bhavnagar (20) , Jetpur
€2) and PRaijikot (8). Woolen textils centre Is at Jamnagar
where as silkK textiles have developed at Jamnagar, Amreli and
Bhavnagar. Cement works have developed at Dwarka, Sikha andd
Porebander . Kathiawar reqion is next to Ahmedabad. Rarnd-
Ragion has chemical industries.

The Kathiawar Nerth is spastely populated with exceptiocon

of Jamnagar, Rajkot and Surendranagar. On the other hand
gsouthern coastal regions is very densely populated in
¥athiawar. The core region is on the whaole moderately

populated except Junagarh taulka which is comparable fo

Jamnagar in density.

Fishries:

Gujarat is well placed for development of irine

fishries in the country ., The =tats ranlks farth  in marine
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fish productinon with approximately 15 percent of the to:
marine fiszh production of the country. Gujarat his  lono
coastline nearly one third of the country, hroken by sever .
bays, intets, road stead=z, esturies and narihy lands. Th
area available for fishing extend=s from lakhpat in  Wateoh
district in north to Umbergaon in valsad district in sonth of
the state. Important commercial varieties of fish hamel
Poafrets, Jewfish, Bombay Duck, Pranws, Lobstars, I3l
salmon, Mullete etc. are found in large guanties in the:r
Area: . Gujarat is having nearly one lakh square kKilometer o
the continental shelf with 11 intermediate, 28 minor and 19°¢
marine fish landing ceatre.

According to the final figures of the 13th ‘ivesto:!
census 1982, there are 590 fishiing villages in the star-
classified as 179 masine, 369 inland and 48 estusrine
vitlages inhabited by fisherman pecpulation of 2.25 lakh. 0Oyt
of this popuvlation, 0.8 lakh persons are active fishermen wh
are engaged in fishing, marketing of fish, repairing o
koats/nets etc. As on 31st March, 1987 there were 1381}
fishing boats registered in the state. Out of those 531
boats were machanised boats. Besides marine fisheries and
various reseurces, the state has considerable potential ftn)
coastal aguaculture and mariculture 1n over 3 Lakh hactare:
aof the coastal base interspread with a large anumber of creni:
and low lying mud-flats. Tot | active fisherman are furthr:
spelt out in various branches of fisheri@gr as given i

following tahle:
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Particulars Fngaged in Live Stock Census Year 1982
‘t. Marine fisheries 55,787
11. Fresh Water fisheries. 15,3288
111, Esturine fisheries 70724
Total 20,204

Review aof the progress: The fishery developmennt programme s

in the state were initiated in a very modest way by the
former Princely State of Jamnagar (1933) , Vadodra (1942),
Kutch (1943) and Junégarh (1%46). After independence, the
initial development activities of the Saurashtra region were
carried out by the then DNepartment of Marine Products.
After the faormation of the separate state of Gujarat in 1960
fisheries development recieved more attention of the State
Government .

The full extent of marine and brackish water resournecs
so richely available in Gujarat have not been fully assessed
so far, They are far from being fully exploited or
devel oped. Tahle below reveals that trha (ishing in the sea
is generally confined to the coastal belt upto 25 fathoms and

in certain areas up to 40 fathoms.

Depth Range Area Standing Stock

(In Fathom) (In sz) (In Tonnes)

0O to 25 44,723 1,79,499

25 to 40 11,277 44,005
Total  seooo 2,23,504

(Source: Develaopment programme 1987-88 , Guiarat State

Budget Publication No-31).
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Gujarat has come gquite close to reasonable utilizatijion
of the potential of demersal warine fisheries upto the
depth of 40 F. The state has a large continental shelf of
[65 lakhs s5q. ¥ms. of fishable potential. The coastal helt
of Gujarat provides a large number of tidal creecks and 1laow
lying potential resources of about 2.68 Lakh hectares for
tapping and lauching mariculture, brackish water and
agquacul ture programmes all along the coastline. s

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 1lakh
tonnes in 1985-86 (Table 1). The contribution of the
production from marine resources of the state in the total
fish preoduction is of the order of 3.16 lakh tonnes,
censtituting about 93 percent of the total fish production of
the state.

The marine water of Saurashtra peninsula offer }ho
richest fishing ground on the west coast of India. Mo s+
important commercial varieties of fish include Pomprets,
Bombay duck, DOhowa, Indian S5aleman, Hilza , Goldera and
Mullet, Lobster, Seer, Fish Perch, Prowm, Silver bar, Ee!
etc. Besides optimum condition prevail in the Gulf eof V¥ ‘ch
for growth and sustenance of pearl oysters, edible oyster,
window pane oysters, chanks and other sheil fish, Turtel and
sen weeds of commercial importance. The contribution of
Aifferent district in the marine fish preduction of the stat-
iz evident from Table TIT.

From table 11 and 111 cne can easily extract a nlear



Year

1860-61

1974-75

1979-80

1980-81

1985~-86

1987-88 =

* f(estimated)

TARLE I
MARINE AND INLAND FIGH ERDOCUTION

(]N MILLION T ANNES)

Marine Inland Total
0.79 - -
1.57 0.07 1.64
2.06 0.16 2.23
2.18 0.17 2.36
3.07 0.24 3.31
3.13 0.26 3.39

Source: Statical Atlas of Gujarat Vol II.
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Table 11

ELSH PRODUCTION IN GUJARAT STATE : LN MAIN COASTAL QISTRICTS

—— A Bl - S A T AP . o o ot S iy o i e =i e e = B P e By Myt g Y Yy Ay bt e vy SR YR B Y e e i G A A S S o P A e e

Sr. District Marine Fish Production (In percentage)
Ne- 1978-~79 1979-80 1980-81 '
1. Jamnagar 9.48 11.97

2. Rajkot 1.17 0.22

3. Bhavnagar 0.18 0.40

4. Anrel ! 14.3%0 10. 41

5. Junagadh 69.67 71.06

6. Katch 2.74 2.76 2.01

7. Kheda .12 0.12 ¢.16

8. Bharuch 0.74 Q.56 0.78

9. Surat 0.36 0. 39 0.55

10. Valsad 1.04 2.11 2.%2

11. Gujarat State 100,00 100.00 100.00

Source: Q8tatistical Atlas of Gujarat Vol II




IABLE I

Production (in tonnes)

1979-80

1980-81

Jamnagar
Rajkot
Bhavnagar
Aarel |
Junagadh
Katch
Kheda
Bharuch
Surat
Valsad

Gularat State

21797
26180
424
33349
160223
6298
280
1694
844
2382

229971

822
21529
146921

5706

251

1158
797
4355

206749

28507

1731
1249
17178
157040
4405
343
1701
1212
5506

218872
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picture of marine fishing in the coastal district of Guijarat.
Here such districts have been mention which have majr
contribution in marine fishing. Table I shows that Junagarh
ranks first (71.75%) in the state. Tt keeps 20.6% of the
total fishing population of state (Tahle V). Junagarh has ™'
marine villages and 3 towns. (Table IV} Although Kutn}
possess 56 marine villages and 3 towns but having only 4.07
percent of fishing population, and accounts for only 2.0
percent of marine fish production of the state. Distriat
like Kheda, Bharuch, Surat, Rajkot and Bhavnagar pfoducg less
then one percent of the total marine fishing production of
state (Table IIY)» . On the -~ther hand Jamnagar and BAmreli
possess significant position i.e, 13.02 and 7.85 percent
respectively in marine fishing of Gujarat. According to
Tabhle V . Junagarh and Valsad possess nearly 20 percent and
30 percent of fishing population of state but as regard to
number of marine fishing village Kuteh ranks first  (56).
Jamnagar ranks first in number of marine fishing towns "(8).
Due to wariation of length of coast, levels of efconowmic
development there is great variation inpreduction of marirs
fish. From Table IV it can be said that in marine fishing
Kutch, Valsad, Bharuch , Surat and Jamnagar districts have
significant pesitien.

Various programmes for development of marine fisheries
include mechanisation of fishing crafts, establishment of
=evice station, providing incentive and f ancijal assistance

for ir ovement aof traditional methods of fiszhing, supply o




DISTROUCTWISE CQVERAGE OF TALUKAS FISHING VILLAGE AND
GUJRRAT 4982 CENSUS

TABLE 1V

COAST

TOUNS 1N

S e P —— i T — —— T —— T G i SEe S SRy e — G E— . ——— —— L — S T ST G S S W W o W — e v b S

Sr.
No.

7.
8.
9.
10,
11.

12.

Source:

- Aw BE M S mm ==

Name of
Diatrict

Jamnagar
Rajkot
Bhavnagar
Aarell
Junagadh
Katch
Kheda
Bharuch
Surat
Valsad
Ahmedabad

Vadodara

Gujarat State

- e e e Em e ey MR NN N G M AR mm e SR ek ey et el S e T A AR e S ek oy W

No of
Talukas
covered

100

No. of :
Village H
Marine Fresh Estu- ;
Water rine E
12 - ~
6 - -
3 5 -
6 - -
21 - -
56 - -
- 30 7
1% 51 17
13 118 5
26 39 1
- 37 8
158 320 41

Bureau of Fconomics and Stattistics

Mar ine

No.
Towns

of

Fresh Estu-

Water rine

5 -
3 2
5 ?
7 2
1 -
7 -

Govt of Gujarat.

[
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modern equipments and exploration of deep sea fishing
grounds. The Gujarat Fisheries Aqueric Science PResearch
Station at Okha has undertaken various research projects to
contribute to the increas. of fish production, rear pearl
cysters, window pane oysters, sea weed culture and to d: ‘lop
exporatable and commercial varieties from various nmarine fish
predncts. The co~operative movement is being recognised arg
an  apex state level organisation, namely, Gujarat Fisheries
Control Co-operative Association has been set up in 1956.
Its function is to deal with different activities like flsh
processing, strange, freezing, trade and export of fish ~d
its by products. The various schemes for the development of
fisheries in Gujarat aim towards increésing production of
fish, its by products and establizhrent aof fish-based
ancillary industry an! thereby uplift the society and
cconomically  backward community of fisherman and tribals by
providing them employment. ‘Many training centres have been
set op for imparting training in marine fisheries at Veraval,
Pnrbander and Valsad. Marine fisheries research station at
(Okha haz been stablished. After examining the potentialities
of fishing ports in varicus maritime states all over India
and lookKing to the vast potential resources of waters of
Saurashtra Peninsula, an Integrated Marine Fisheries Project
at Veraval And Mangral has approved hy the world bank in
1977. This world bank assisted work prograssed instantially
during the year 1986-87, The Fisheries Terminal Diuiéion at

Mangral and Verval have come into existance on 23 April 1985
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TABLE V

Sr. E Name of ; No of ; Total Fishing ; Persons engaged in
No. | District | Towns and! Population { fishing and related !
: i villages ! i occupation :
i ! covered | ' 3
ST T T T T persons © Percentage: Persom ! Percentsge
: : : i to total | to total :
1. Jamnagar 20 11106 4,93 4527 5.64
2, Rajkot 6 2456 1.09 1326 1.65
3. Bhavnagar 11 2304 1.02 861 1.07
4. Aarel l 7 17487 T7.74 6190 7.7°
5. Junagadh 24 46456 20.61 14002 17.46
6. Katch 60 5160 4.06 3782 4.72
7. Xheda 43 4223 1.87 1026 1.28
8. Bharuch ge 20255 8.99 7850 9.749
9. Surat 143 29336 13.0t 11531 14.38
10, Valsad 78 66388 29 .46 24004 29.92
11. Ahmedabad 1 722 0.32 350 0.44
12. Vadodara 52 6226 2.79 1770 2.21
Gujarat State 590 225440 100.00 80204 100.00

Source: Bureau of Economics and Statitics, Government of Gujarat.



and 13th September |986 respectively.

Bn outlay of Rs 5%0 lakhs is provided for 1987-88 budgc!
in Gujrat state. During the Sixth five year plan period state
has conducted the survey of the Gujrat coastal belt and
located 132 sites of possible location for launching coasta!
aguaculture programms. QOut of these sites Mundra (Kutch),
Sarthanpur (Bhawnagar?) and Dandi Madhwad (south Gujrat) have
been selected. The programme for applied studies had envisaged
a small percentage of the Sixth plan allocation up to 3%. Thr
important studies taken up we work on pearlculture, oyester
culture, prawn hatching etc. According to gavernmental plan,
on marine fishries side studies will be under faken on gear,
fuel economy, fish preservation , fish transport, resourcs
development , biological Bombay duck fishery, pollution
effects pre-pollution survey to preserve rich fishing
grounds. An outlay of Rs 8 lakhs is provided for 1987-88 for
thiz programme. BAn outlay of Rz 223.2 lakh is provided for
1987-88 for training programme.

Guirat fishermen have 12811 vessels /boats vhich
includes 48%8 machanised fishing ve.cels/ boats for which
landing and berthing facilities are pre-requisite:
Porbandar as being developed is fishing harbour undevr
centrally sponsored programme (50: 50%). Ten projects -
provide landing and berthing facilities 4t Vansibarsi ap?
Kosambs  (Kutch district) Jafrabd, Fajpura, Madhwad Mii1-
dmarka, Amerli and Salaya-Sachena (Jamnagar district) are

progress as sanctioned by Government of India during Sixth
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nlan. An outlay at 69.50 Lakhs is provided in 1987-88 fo»
this prodgrammsa.

Ports and Harbours

Ports play a very important part in the development of
Lrade, commerce and industries and act as a catalyst for thr
development of coastal area and the Thinterland. The se.
around Guijarat has got very favowrable features for location
of good ports. The various activities all along the coast
line of Gujarat at different ports sustain large population
employed in boat-building, handling of cargn, fishing trade &
commerce. ®With a larqge coastline extending from Yoteshwar in
the north to Umbergaon in the =nuth, Guiarat holds o
prominant position in the development of marvitime trade and
economy in the country.

Gujarat is a principal maritime state in thr countiry
served by one major port Kandla, 1! intermediate ports and 20
minor ports. Each aof the intermediate ports viz. Mandvi,
Navlakisi, Sikha, Qkha, Porbandar, Veraval, Jafrabad,.
Bhavnagar, Bharoach and Magdalla handle a traffic of nmore
than ane lakh tonnes in a vyear (Table VI). The F
intermediate ports at Bhavnagar, Jafrabad, Porbandar, Okha,
Stkka and Magdalla have direct herthing facilities and these
ports are all weather ports. Except at Jafrabad and Hagdailn
which are used by a small coastal ships, large ocean going
=hips <¢an berth at other direct bherthing ports. The
remaining 9 Intermediate ports are lighterage ports where

farilities eoxizt for handling cargo by lighters. The 2%



Sr.

IARLE Y1 A

I

TRARFIC HANDED AT PQRTS IN GUJARAT STATE

Catagory of Ports

(In Lakh M. Tonnesa)

1980-81 1981-82
88,2 95.3
26.0 28 .1

1.8 (.8
116.0 125.2

. T T A . T S il o — i — — . A e S e M S S e A N A S S R RS S T TEY T VS M M M S T P A S S S i ——— -

Sr.

1960-61 197071
Kandla Ports 15.9 16.1
Intermedtate Ports 20.9 23.¢6
Minor Ports 3.3 3.1
Total T39.7 2.8
TABLE VI B

IRAFFIC HANDED AT PORTS IN GUJARAT STRIE

Catagory of Ports

1960-61
Kandla Ports 40
Internediate Ports 51.7
Minor Ports 8.3
Total 100.00

Source:

1970-71

37.6
55.1
7.3

100.00

(In Percentage)}

1980-81 1981-92
76.0 76.1
22.4. 22.5

1.6 1.4
100,00 160,00

Hand Book Of Basic Transport Statlstics.
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Minor Ports are Fair Weather Lighterage Ports or sailing
vessels ports or ports having fishing activities. An
autonomous Board namely, the Gujarat Maritime Board has cone
into existance on the 5th April 1982, on, National Maritinme
Day. The setting up of the Maritime Bogard iz a big leap
forward in the development of the lgng cnastline and numerous
ports in the State. The development, conservation and
management of all the mirn - and intermediate ports of the
state is done by the Gujarat Maritime Board. Beside sr'ing
the financial constraints experiencrd in developing the
ports, the Board will also help in providing the basic.
infrastructure facilities at the ports for the benefits of
th2 shiping industry and effectively tap the marine resources
of the state,

The major port (Kandla}) is administrated by a'port trust
functioning adwminitratively under the Ministry of Shipping
and Transport Government of India. Gujarat ports handle a
traffic of our 5 million tonnes in a year, consizting of
sizeable exports to toreign countries, which earn foreign
exchange of about Rs. 12,000 Lakh per year for the country.
Abhout 98% of the total -traffic 1is handled at the 1
intermediate ports and 3 Minor ports i.e, Pipavav, Salays
and Mundra. The information on traffic handeld at major port
of Kandla and intermediate and minor ports is given in the
Table VI. It is evident from this table that the traffic at
all ports has increased from 33.7 lakh tonnes in the year of

1960-61 to 125.2 lakh tonnes in 1981-82. It can also be seen
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that the percentage share in total traffic at ¥andla ha-x
considerably increased over the year. The phenomenal
increase  in the share of intermedlate and minor part in the
total traffic handled by all ports has accordingly gone down
from FO% in 1960-61 to 24 % in 19831-82. When we look
intensively then picture is some what different. Table VII
shows that the tatal traffic handled hy the intermediate and
minor ports in 1981-82, the hare of jntermediate ports wa:z
54 percent and that of minor portz was only 6 percent. Among
11 intermediate ports. Bedi port Aalone aCCOUﬂ{S for as laran
as 30 percent of the total traffic handled by the ports of
Gujarat other than Kandla. The other ports handl inqg
significant cquantom of traffic are Bhavnagar port with 17
percent and Navlakhi and Okha ports each with about 'l
percent of the total traffic (Table VIT).

It is seen that the coastal traffic handled at “re
Gujarat ports has gradually declined in terms or volumes an
well as its share in total traffic (1 .ble VII). The share of
coastal traffic which . was 57.5 percent of the total traff’
in the vyear 1960-61 decrease to 22.42 percent in the year
19e1-82, This is Que to decreasing import of fertilizev.
fnel oil f1inker salt and LDT of vessels ot the =ship breakinyg
yards of Alang and Sachana. The main conmodities f oAt
import are mineral ril, coal and cok~, huilding materials
woaod and timber. These six commoditics share more than 80
percent of the total coeastal importc. Nn the other hard

Salt, Cement, Clinker, line and liwe stene, groundnut deeds.



Sr.
No.

10.

1.

TABLE YII

1d=

TRAFFIC HANQLED BY INTERMEDIATE AND MINOR PORTS
RURING GUJARBT

Name of
Ports

1381-82 IN

Traffic Handled
(in tonnes)

Intermediate Ports

Mandav {
Navlakhi
Bedi
Sikha
Salaya
Okha
Porbaader
Veraval
Bhavnagar
Bharuch

Serat

Total (1 & ID)

IT Minor Ports
Total
Sources:

17841
332273
884121
25905
37
343065
260660
180493
521833
1126
2807554
181046

2988600

Pecentage as
Total

0.60
11.12

29.58

0.00
11.48
6.72
6.04

17.46

0.04
53.54
6.06

100.00

Hand Book of Baslic Transport Statistics.
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chemicals and food-graiﬁs are the main commrndities of coastal
expart. Salt contributes nearly half of the total exp-rt
traffic since the year 1975-76.

Wh:-n we looK into the foreign traffic of Gujarat coastal
zone that it is seen from (Table VIII)>, that the share of
foreign traffic to total cargo increased from 43 percent in
1260-61 to 78 percent in 1981-82. The main commodities of
foreign imports are mineral oil, rock phosphate, food grains,
fertilizer and svlpher. While 0il cakes, cement, salt and
baukite are the main commodities of foreigh export. They
contribute nearly 50 percent of the +tntal forian export
traffic, 0Of1 cakes alone claias faor abhout 40 percent of the
foreign export.

Government of Indlia decided to develop Kandla as the
sixth major port of the country. It is the first planned
major port of the country after Independence. Kandla is

lncated inszide the Kandla creack and protected from south west

monsoon. The average tldal range is 5.9 meters which
enables ships of deeper drougt  to come inside the harbour

and unlecad its nmerchandise. During 1986-87 161.54 lakh
tonnes of Cargo was handled by Kandla port constituting
nearly 13 percent of the total cargo handled by 23!l the major
ports of India. Awong isports af Kandla port, petroliue, oil
and lubricants, food grains and fertilizer avre important.
Whereas Sunar, Gurgum, Crushed bhones, racks  phosphate  and
hentonite constitute some of  the inprrtant commod:ties

exported. On 7th March 1965 the XKandla Free trade zone w>°



IARBLE YILL

EQRELGN AND COASTAL AT GUJARAT
(IN LAXH TONNESY

Year Foreign Coastal Total

i e - A et M e el e G SR SR M G S S e e S S W e M A M A W Rm A s % e e e v e ek e e e Vs M e R B e e = oS

Traffic:Percentage Traffic!Percentan

1960~-61 10,13 42.%50 13.71 57.50 23.84 100.0G
1965-66 15.21 46.61 17.42 53.39 32.63 100,77
1970-71 14.54 54.%3 12.12 45 .47 26.66 100, ¢
1973-74 16 .80 59.54 11.42 40. 46 28.22 100.¢
1974-75 18.50 60,31 12.01 39.69 30. 26 100. ¢
1975~-76 21.36 68 .86 9.66 31.14 31.02 100.0
1976-77 20.11 71.10 8.17 2B.9%0 28.28 100, 0
1977-78 t2.21 59.73 B.24 40, 27 20.49% 100.7
1978-79 13.16 63,30 7.61 36.64 20.77 100, 6
1979-80 18.89% 76.61 5.76 23.39 24.61 100 ¢
1980-81 21.93 78.88 5.87 21.12 27.80 100. ¢
1981~-82 23.18 77.%8 6.70 22.42 29,848 o100
1985-86 51.29

1986-87 48 .37

Source: Directorate of Ports. Gujarat State.
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inagurated with the objectives as

1. Industrial developmeat and creation of emnploymen’®

oportunities in the backward area of Kutch,

2. Utilizing the faclilities provided by the major port of
Kandla.
3. Earning valuahle foreign exchanqge.

Peview of Brogress: During the sixth plarn port facilifr's
were provided at Jafrabad and Magdalla ports for ho :dlinco
captive traffic o0of clinker. This first =ztage warks aof
terminal facilities at Dahej and Ghogha for operating Tra
Sea-Ferry cservice hetween these two places werve co;p19ted.
The work on the project for providing port faci?itieﬁ e
Pipavan, in the backward district of Amreli. was startes
during the last year of the Sixth Plan. Othey import:n’
works were understaken at Navlakhi, Bedi and Bhavnagar,
Additional Fletilla units and cargo handling egquipment wev-
purchased,

The targets envimaged for the Seventh plan  incloudr
providing port facilities at Pipavan, 3ikka, KXoteshwar
Hazira. There are provisions of additional facilities
Navlakhi and at the ship breaking yards all along the Zach-»n
and cowmpletion of the work of providing terminal facilite-
Dahej and Gogha. In addition programmes for augmenting *F
flotilla wuwnits the dredging capicity and the carge handiinc
equipments eto, will be undertsken and envisaged in  the

seventh plan. These programme will improve hoth the rate -f
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cargo  handling and the volume of traffic handled atr the
ports, An ocutlay of Rs. 575 lakh has heen provided for the«
Annual plan 1987-88 for the development af ports under state
sector, The broad break-up of the outlay is shown by
following tahle

Programme Outlay for 1967-68
Rz. in lakh.

Deve lopment 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 management

programmes progress is slow for want of proper marketing tie-
ups, financial resources, wmanagerial skills and o
procedural difficulties. S0 a package of financial
intentives, simplified and =treamlined procedares, A

rffinient one window service etc will improve the hetter

management programmes.

Envirc ment and Pollution on Gujarat Coast: The last few

year:s have vitnessed on increasing awarenezs anhd ceoncern for
envirvonment on Gujarat coast. Some results have been
achieved in this concern, particulary in the field of control
of industrial pollution through the introduction ni

sophisticated effluent treatment plants. But still a



cystematic effort in needed %o rectify the damage causcd hy
denudation of coastal floras and founa, unabated coastal
erosion, desertification, frequent tidal floods, exodue of
people  from the «coastal cities and pollutien of coastal
water.

Many environmental problems arjise from our attémpts to
develap for meeting the baszic needs of growing population and
for improving the standard of living. Development efforts
lead to industrialization, wrbanisation, over use and
depletion of natural respurces and consequent destruction of
the natural ecosystem in the coastal regian. Thus it is
necessary to aim at development without destruction.

There iz a problems of salinity increase in somne parts
pf the state including coastal areas of Sauvrashtra, Rann of
Katch  and Sunderanagar district. Five desalination plants
have been installed and other 17 plants are under variocus
stage= of instailation and research and devalopment. The
cserinus implication of the © linity problem can be seen from
the exanple of Jamnagar district. Most of the village: of

Jamnagar district are adjoining sea coast, as A resualt of

which the lands of this district bave beccse sallne. This
factor has adversely affected the fertility of the land el
the agricultural production of the coastal zone. To avercons

this problem a scheme like reclassification of wvillages of
Jamagar district was introduced in the year [93B3-B4. T 5
programme has also been extended on the onthev affected areas.

Opts  Se-tenber 1986, 1296% villages have tween covered in the
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Sr. District
No.
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TABLE 1X

RISTRICTWISE NUMBER QF PROBLEM YILLAGES
IN GUJARAT COAST. AS ON 1.4.19%0

Those not having
an asaured source
of drinklng water
within resonable
distance (1.6 K. M)
or within a depth
of 15 meters

Thoae which suffer Total
from excess of

Sallnity, ifiron of

fluorid or other

toxlc elements

hazardous to
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1. Jamnagar
2. Rajkot

3. Bhavnagar
4. Amrell

5. Junagadh
6. Katch

7. Kheda

8. Bharuch
9. Surat
10.Valsaad
1l.Ahmedabad
12.Vadodara
Gujarat State

Source :

388
418
361
3i0
516
523
70

205
526
354
389

502

7083

Population

{in

thousand)

368
470
291
310
550
247
31
153
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Guiarat State Water Supply Sewarge Board, Gandinagar.

health.
No. Population No. Population
(in thousand) (in thousand)

20 24 408 392

66 59 484 %29

35 41 396 332

32 49 342 359
103 151 619 701

86 61 609 308
374 430 444 46!

59 65 274 zi8

81 86 607 304
252 207 606 304
128 128 517 275

61 123 563 407
1985 2059 9038 7188
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first round, 12709 villages in second round, 417% villages ir
the third rouwod and 74 v [lages in the fourth round. Ir
addition 6305 villages in Sauratra and 948 villages in mich
Aarea are also covered. Saurastra Crastal Prevantion of
Salinity Ingress Projects have been accepted to assistance bv
the World Banks. During 1987-82 the total provizion wadr for
Fesearch and Develnpment in desalination was 5 [l.akh Rs.
Inportant inorganic resources presently being ezpolite
along the foreshore zone of cecastal tracts of Gui-rat
includes salt and marine chemicals, construction material
etc. Tonstruction materials are found in the form of beach
sand and qravel . Extractian of salt {rom sea water is mainly

dene with the applicaiion of solar energy and the beach san-?

mining along the lower coastal tract. But these activities
also pose environmental! hazards in the long run. This has
hrought inte focus by geo-environmental appraisal which ha-s
rarvied out along the Gujarat coast., It has been pointed o=*

that zeveral envivenmental hazards, both geelogic as well an
man—-made is going on. It adversely affect the shoreline
equitibrium and salt extracting industries and thereky tho
socio-economic structure of the region. As the sea water -
spread and retained in the salt pans the seapage and  leakags
increases the soil salinity in the coastal! area of Gujarat.
This tends tfto encrochment over the agricultural iand. In
]
Gujarat coast a severe impact of coastal water pollution hat

been =een hy chemical industri-s on salt pans. Pellution of

rsturine regime and creeks beoauyoe nf toxic industrial
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effluents may become 3 sericus “ealth hazard in this coast.
For example alarming incidents of Cadmium (10 ppm) Chromiun
(125 pprn) Copper (15 ppm) and nercury <30 ppm) has bean

detected in water samples from Mumba, Thane and panvel Crecks

(GS1 report, [98%9). It is found that large~-zcale expansion
of salt pans take place along such ecreacks and such
contaminated coastal waters are utilised for salt making. So
it is possible these lethal elements may find their- way in

the ewvtracted salt. Simitar critically dangrous zone alon
Gujarat coast are Kantiajal - 0Olpad and Navasri - Auranga
tracks,

The direct urban sewage disposal into the intertidal
zone 1s practiced along the major part of the south Gujarat
rnoarst. Sych  activities have polluting effeact specially
during high tide surges to the marine life 13 well as salt
industvy. The prohlems is particularly acute in  Khambhat-
Palaji sod Umbergang=-Sanian sectors of Gojarat coast,

There are rany coastal villagers in Gujarat which suffer
frowm ~¥cess of  salimity, iroeo of fluorid or other torvin
elerments hazardous to health. Tahle IX gives a clear
understanding <of this major coastal problems. In Gujarat
there Are 198% villages which are suffering from this
problem. Dut of this taotal 1307 villagez are of coastal
districts. Problem is very serious mainly in the district of
Ahmedabad, BRBharuch, Junagardh, Valsad and Katch where total
24?2 wyillages are affercted. Roughly 14 Lakhs peJﬁe nf *the

coantal villages of Gujarat are being toxicated directly with
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this hazard. That is why such problem should be looked inta
sincerely.

Cue to rapid vurbanisation andg industrialiéation of
seuthern Gujarat coastal tract the demand for sand and grave’
ts increasing day by day. T-is leads to deplation of thr
krest  and  most suitable located reserve on the beaches and
barrier bars. The uwnerntrolled beach sand mining activitien
alang the coast have disturbed the. shoreline eguilibriunm and'
aspect of beach nourishment, For instance, it was observed
that the coastal areas under recent marine erosion such as
Kolak, Udwada, Surwada, Deheri, Tithal, Umergaon, Nargal in
Valsad district are also the arecas that are being mined Ffor
sand and gravel. Secondly most of the major coastal streesn-
and rivers of Gujarat are being trained and deemed upstream
for multipurpose projects. It cause- a drastic decrease of
terrestrial sedimnnt ipflux in the littoral zone of Gujarat.
Therefore, =uch unplanned sand/gravel mining of the beach
will cause destruction of natural defence system on the
shrreline against wave action. Ultimatel, it endangers the
safty  f coastal hamlets. Thus in view of above problem -
covld be advisiable to restrict the =sand mining activitier
a'l along the beachesz in Gujarat cecast.

Thus salt extraction and beach sand exploitation might
ke matually excluszive activitiez on the Gujarat coast, but
rheyv create geo-envireonmental hazards to the entire ecasysten

and humnan habitat. In Guiarat, particularly southern coastas

arca s very much affected by untreated industrial effluent:



14«

and direct urban sewage waste dispesal to tho inter-tidal

zone . Such activities not conlyv affects the marine life bu:
also human being, through consumption of contaminated salt
and water as extracted from such toxic coastal and estuarine
regimes. Beach sand mining haz a direct impact gn shoreline
rquilibrium ard the natural Aefence =system. The magnitude of
the problem can well he imagined, if the entire process of
degradation and uncontrolled resources deplation is believed
to be in aoperation all along the whole Indian coast. Here
there is a need of systematic :nd quantitative study on thesc
aspects, so0 that a proper and rational management Zan b=
made. Any work in this direction will be ultimately helpful,

s

tc the people and the country.
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CHAPTER VI

Concluzsion

A sprotrum  of human needs depends upon many vses -ond

Aactivities in the coastal zone. Same arse basic and criticad
oo ruvcival of mankind while nthers Aare desirable  aptions.
-

" ‘mportanpt task  of the coastal plannsr i3 ra  jdontgfo

rerurce uses and attendent Activities with the urgency  arnd

importance aof peeds, For axample worldwide expanding
population has a particular impact on crastal zone
develdoprent . The increasing coastal population density i~

dircctly related to the intensity nf the negitive effects of
urbanization. This {3 a streong signs of growing unstability

often the basis nf

—ir
N

in the onnastal nsology. It
constraints  on coastal resources accessibility.

The igsues and problems are arjising from molrible use of
the rcoasztal zone, These can be reszolved most effagiont
threogh A bhalanced master developmen~ wegional  plane. Tn
“his  aonnestion important consideration in the déVPlﬁpm¢nﬂ
planrring process may be as folows:

1. The economics of profit-oviented conpetition for acoosao

and use of o~oastal zone resournoe! .

2. Sociological! and econowmic {actors hearing on issues af
environmental degradatinsn and reszourre conservation.
2. Dpportuniries for technological innovation,

This dicsertation addresses a wide ranage 0of resourre
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uses, conflicts and problems of coastal zone nmanagement, Tt
will be helpful in its a,,roach to the subject Lo gain an
ecarly appreciation of the interdics~iplinasry perspr ' ive.
Selected cases 0of typical goal conflicts, issues and problem
has bren nited.,

Waterfront industrial establishments are heawvy prod: rro
cf  waste products which pollute the Eszturies, harbours and
nearshore water. Svitabhle «sites far heavy industrie
requiring deep water port facilities ard back ﬁhoée aceersen
arr dininishing with respect to inereasing national economic
neced nd level of demand. Incrrasing pollution has Qamaged
the breeding grounds of impertant marine life species in the
coastal region. Thr .2 Include the need for coaverting
specific ceactal areas to exclusive commercial or housing
development. This will be helpful to regulate the advesec
impact on biologicsl resrmurces and natural envircament in the
caastl  region. Other reguired measure are technology of
waste manzagement and pollution contral, 2oing constraints on
critiznl uses of coastal areas sto.

With centinved attempts s petrolium resouroen
development and damaging oil spills excced tolerance level-
for oommercial fishing in many locaticn. TIndeed it is fact
that  patral ium praducts have over-whelming value to  the
nationsl! economy, but commereéial fishing also represent con
enzentizl  compenent  of the aconomy. Therefnre these twn
=hruld not inadvertently cuccu-b to competition of use of the

canztal moawne. A more balance and ratiocnal attempt 15  neededd



146

in this regards with vie 'ing the tolerance limit of
population fishery , development of petroliuns potential,

receation, aesthetic requirements and coastal econony.

3

We have <ansidered the nature sand scope of the coastal

Tone  management. It is necessary tn understand the issurs,
conflicts Aand envirenme © within which workable salutions
must be develeped and implemen*ed, For adenquate planr g and

management implementation need a national policy gnidlines.
Forthermere, national anthority qenperally dees nat Thavye
sufficient apreciation and intimate Knowledge of re:; 'onal
problem situatinns to witigate the local conflicts and
anvirnmeantal resources.  For this, Jdevelopwment planning fo

Lthe coastal zone should be performed with locall interr~ts,
needs, congtrairts, and opportunities. These things should

he carvefully considered within the fl mework of national

>
b

policy nd abjectives., The essential management function
planning implementir;, and ccontroling operation must br
provided for in a unified management system linking national
state and laocal jerisdictions.

The most  significant aspect of this stady is  the
managerent and development of Tndian merketing =zones. ?
coontry 1ils India having tong coaszt line and a lara-
population ta feed, a tremandous task aherad as a pinneor
among the devsloping conntries, Although it  has vart
rescurces on the coast, the management is not upto the marld

to compete with the advanced countries. Considering th

exploitation of mineral and energy resnource and management of
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the coastal environment, fttention have been given mainly to
the development of living resources. The coastal zone o.
India contains the junction of land and sea wheré the n ‘ar
part of the international trade gravitates. The continantal
shelf «contain s vast fishries and unexplored minerals. The
importent salt industry and coconut cultivation are features
of the shore =zone. For these and several other reasons
coastal geomorphology of India is of more than academic
interest.

Mn the terrigercus deposits, the beaches on the western

shelf of 1India have placers of ilmenite, rutile, zircon
magnetiteae and gAarnet. However 1ittle exploration and
exploitation work has been carried out till now. There is nn

doubt that the heavy minral places on the beaches and
cffshore area of India are perhaps for more widspread and
richer than on the beaches of the other oceans. The biogenic
sediments both calcareous and siliceous are low priced
comodities. It is doubtful in the Indian case wheather any

o0f the deposits in the deep sea would be of economic interest

in near future. The increa-ing demand for construction
material in Indila coastal or urban centres have led to the
evploitation or comparatively large scale of calcureaurs
deposits. Island like And-man and, laccadive in India HhOSQ‘

economics are becoming increasingly dependent on tourism,
restraint would have to be exercised for their exploitation.
Sytematic exploration of Indian coasts for the phosphorits,

the most useful chemical for fertilizer, is very importunt in
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near future. The Ocean Economics and Technology Breach of

the United Nation Department of International Economic arn':
Social Affairs has Introduced a Marine and Coastal Technoloqgy
programne. This technoloyries for ceastal erosion control
has Dbeen selected as the topic for uch technology review.
On the basis of this review in this study anlysis has been

made about forces and machanisms responsible

forr cnastal erosion. The natural and manmade caus oof
rrosion have been identified. A descriy] ‘on has been made in
detail about the a3lternative technologies available for ., tho
control of coastral erosion. Among the suggested measures
little is working out on Indian coast. So these should b~
looked into seriously. Although coastal erosion prohlems ic

nat found throughout Indian coasts, but at some selected
patches the problem is very serious for example Gulf cf

Cambay coast, Orissa and Andhra Pradesh coast etc. At these

required places immediate cnoastal erosion protection
programae is needed. In the same way problem like silting iz
also serious. In this fierld also proper manageme n!
procgrammes is required. Secioral activities in ceonnectin-
with' agriculture, mining, industry, constructin~n
transpoertation, power genevration, Lrade and  commevrce,
settlement etc may inhence the ervosion problem situation. &

a unified management and development initiative is reqguired.
Thus coastal zome development And management efforts have
become necessary to take into account the man-induced cause

of erosion.
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India has developed a varied infrastructure for
develogpment of coastal resources, along with some areas have

to be estengthened. While enguagéd in such development India

is alsoe in a position te enlarge co-operation with
nighbouring countries in » number of directions. There s
need for extensive as well as intenzive survey over the

continental shelf for mineral oil 2nd gas resources, as well
as polltution generated by these activities. There is a 1 'ad
for planned development of fishing, especially in the le=r
fished areas of Gujarat, Mahraztra And East coast.
Infrastructure and training are limited for longline fishin-

the major hottlencks for national or regional development are
financial, sociological and managerial.' Maragerial skills
are needed to orqganise the fisheflock and to motivate public
service and techniciane and entrepreneurs. Some other‘ areas
in which more have ‘o he made are machnized fishing craft,
development of infrastructure, handling and transportation
facilittes, fish forecaste and oceanographic and 1isheries

research. For the purpose of agaculture and rearing of smal!

..,.,
-
0]
=
L]
)

pecific nutrition studies are necessary. More
production is possible through mariculture. A special
studies are required on fishhehaviour and fish diseases in
the rcoastal zone.

Monitoring of physical data should -be looked intce
intenisively. For example oxidation-reduction potential «of
the bottom silt, Ph of sea water, salinity, trace metals,

light penetration, dissolved oxygen and major ions should br



regularly determined at the surface and at the botton.
Chenical trace element analysis is important for pollution 25
well as intrition studies. State damg have to be enacted for
pollution ceontrol, for industrial city effluents as well a-s
agajnst waste discharge by ships. Estuarine hydrography han
te be studied in most of the esturies for planning esturine
fishery development. The qual{ty of rive} water can be
opt imised through contralled organic pollution ¢(with DDT or
PCB or radioactive poll ' ion within safe limits)? and with
planned points of entry of sewage osnd treated ind trial
water. Planner should thinnk about planning nuclear energy
plants or all refineries on ofshore on barren islands in
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 ar
kept clear and safe. The seashare must provide for useful
infrastructure and essential services like harbours,

acquaculture, boat sheds, wet basins, marine sprots and
scenic view. BAny reclaimed land must not be put but to uses
like setting up shnops and factories, that could be place
further inland. Stability of aqguatic environment is
determined by the diversity and abundence of animal species.
Intimate knowledage nf fond chain structure is needed for ‘thr
efficnet management of coastal waters where most production
OCCurs.

India will have to make a such greater effprt toward

accaompl ishing each of the above plane of work. So that a new
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era of exploration, exploitation and betterment of our vast

coastral resources will come. These efforts will boost  *h:

economnic and social development of the country.
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