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About Jividha
 
 J iv idha is  a  reg is tered t rus t  under  Bombay pub l ic  t rus t  ac t 

(Maharashtra/38/2007) and society registration act (F23934Pune) working 

since2007 in the area of environment education for human well-being with ecological 

sustainability.  
 
 Jividha does lots of activates related to “Geo Sciences”. Once in every year  

Exhibition on occasion of “ International Earth Science Week” is offered by the 

organization for the masses.  
 
 Certificate course on “Introduction to Earth Sciences”  is developed for all age 

group people.  It is a comprehensive course to build perspective on various aspects 

of Geography, Geology and environment. This holistic approach also included series 

of lectures, films and , field visits.
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GEOCONCEPT

NON LIVING RESOURCES OF OCEANS – (2)   

 Dr. Anup R. Gujar , 
Ex. Chief Scientist CSIR 

National Institute of Oceanography, Dona Paula, Goa 403004 . 

MINERAL RESOURCES OF THE CONTINENTAL MARGIN.

 These resources comprise of 3 components – Phosphorites, Oil and Natural 

Gas and Gas Hydrates.

 PHOSPHORITES: They occur in the areas of Continental Margin, mainly on 

open sea mounts, in the depth range of 1000-1200m. They are also found in the 

carbonate islands and coral reefs surrounded by lagoons and marine lakes.

 Phosphate is present in the form of minerals like fluorapatite, apatite, 

hydroxyapatite and francolite. Sometimes the bone fragments of the marine animals 

also get phosphotised. Usually they are associated with glauconite and shells of 

mollusca. The primary source of phosphorites is from shells and the degradation of 

organic matter associated with microbial communities.
 
 The phosphorus accumulation on the ocean floor occurs from precipitation, 

dust accumulation, glacial and river runoff, cosmic activity, underground 

hydrothermal activity and deposition of organic matter. The main inflow of 

phosphorus is from the continental weathering brought by rivers into the ocean. This 

phosphorus is processed by macro and micro organisms and various planktons. The 

bones and the teeth of certain types of fishes absorbs the phosphorus and latter it is 

deposited or buried in the ocean sediments. Further, depending on
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the pH and the salinity level of the sea water, this organic matter will decay and 

release the phosphorus from the sediment into the basin and thus get deposited.

 Depending upon their types of deposition, phosphorites are classified into 

Phosphate Nodules and Bioclastic Phosphates. 

Bioclastic Phosphate                                      Phosphate Nodule

USES OF PHOSPHORITES :

 Phosphorites are widely used for the production of the fertilizers, animal feed 

supplements and also in chemical industry. Rare Earth Elements (REE) are also 

found in the phosphorites. These REE’S are extracted from them by advanced 

technology and then used for various applications. Thus phosphorites are considered 

as one of the valuable resource from the Ocean.

OIL AND NATURAL GAS

It is one of the most valuable resources available from the Ocean. This strategic 
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resource has accelerated the pace of the economic development of the nations 

throughout the globe.

FORMATION :

 The Oil and Natural Gas is organic in origin, whose formation begins from the 

marine fauna and flora. Over million years ago, during their life cycle, these plants 

and animals absorbed energy from the sunlight and stored it as carbon molecules 

within them. After their life cycle was over, they got settled to the bottom of the sea. 

This process continued for many years and they got buried under sediment cover, 

deep and deeper, where pressure and heat was more. This high pressure and heat 

changed the in trapped carbon (from the remains of plants and animals) and 

hydrogen rich material into coal, oil and petroleum and also some part into natural gas 

due to very high temperature.
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 After its formation, some portion of oil and natural gas migrated to the 

surrounding rocks, and sometimes even to its surface, whereas the remaining oil and 

gas got trapped between impermeable layers of rocks/ sediment/ clays. These 

trapped deposits result in oil and natural gas. (Ref: Adventures in Energy, 

https://adventure in energy.org.) and U.S. Energy Information Administration, 

www.eia.gov.energy explained.

COMPOSITION:

 Oil and natural gas contains many compounds as it is a fossil fuel. The largest 

component in natural gas is Methane(which is a compound of 1 atom of carbon and 4 

atoms of hydrogen ie. CH4). It usually contains ethane, butanes and pentanes. 

Besides this, it also contains hydrocarbon gas liquids and non-hydrocarbon gases 

like carbon dioxide and also water.

OCCURRENCE OF OIL AND NATURAL GAS :

 In general, the natural gas is located in the large cracks and spaces between 

the rock formations. This type of gas is called as the Conventional Natural Gas. 

Besides this, it also occurs in small pores, interspaces between grains within 

sedimentary formations like shale and sandstone. This type of natural gas is known 

as Shale Gas, or Tight Gas or Unconventional Gas.It also occurs with the deposits of 

Crude Oil and is called as Associated Natural Gas.

 In India, gas deposits are on land (eg. Ankaleshwar in Gujrat) and some are in 

the offshore and deep under the sea (eg. Bombay High, Hazira off Mumbai and 

Gujrat).
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A type of gas is also found in the coal deposits and is called as Coal Bed Gas. For 

exploring these deposits, deep seismic surveys are conducted by air gun system.

During the processing of natural Gas, water vapor and hydrocarbon compounds like 

sulphur, nitrogen, helium, etc. are removed , and ethane, propane, butanes, are 

separated and then it is used for various purposes. (Anon, 2019, U.S.Energy 

Information Administration EIA.).

The crude oil, which is recovered from the beds, is processed in the refinery. In the 

refinery the different components are separated and then they are grouped into 3 

categories :

1. Light Distillates – Liquified petroleum gas, naphta and gasoline.
2. Middle Distillates – kerosene and Diesel.
3. Heavy Distillates – Fuel oil, Lubricating oil, waxes and tar.

These products are familiar for its various consumer applications.

GAS HYDRATES :

 Gas Hydrates are ice like crystalline minerals, that form when gases like 

methane, ethane or carbon dioxide combines with water and freezes into solid, under 

low temperature and moderate pressure conditions. Since most of the gas hydrates 

Methane Hydrate on fire
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are formed from methane, so they are usually referred as gas hydrate or methane 

hydrate. These gas hydrates occur naturally in some marine sediments within and 

beneath the permafrost.

2 methods are followed for the detection of gas hydrates.

1. Direct sampling with the help of deep cores.
2. By bottom simulating reflector (BSR) identified from seismic reflection data.

IMPORTANCE:

Gas Hydrates are important due to the following reasons :

w They contain approximately twice the carbon contained in all the oil reserves of 

coal, oil and natural gas combined together.

w After decomposition, they release large amount of methane, which is a greenhouse 

gas and that can impact the climate.

w Sudden release of methane gas (which is under pressure) can cause submarine 

landslides and can thus trigger into a Tsunami. (Ref: Ocean Exploration and 

Research).

OCCURENCES :

The occurence of gas hydrates in India are second largest in the world, after USA. 

Krishna-Godavari basin, Cauvery basin and Kerala basin can contribute nearly 100-

130 trillion cubic feet of the estimated reserves. Studies in these areas are underway 

by ONGC, with the collaboration of. U.S. Geological Survey and Japanese Drilling 

Company. The modalities of its exploitation are being worked out by them.
These Non Living Resources are a boon in an era when the Living Sources are 

depleting at fast rate.
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GEOTECHNIQUE 
Great Triangulation Survey of India

 "भारताच ेिवशाल ि�कोणिमतीय सव�� ण" 
डॉ. �ीकात काल�कर   ं

 सपण � भारताच ेराज�व (Revenue ) सकलना�या सोयीसाठी  आिण �थल व उचसखलपणा दाखिवणारे ं ू ं ं

(Topographic) नकाश ेअचक सव��ण क�न बनिव�या�या म�य उ�शेान िवशाल ि�कोणिमतीय सव��णाचा �क�प 10 ू ु ं

एि�ल 1802 या िदवशी ई�ट इिडया कपनीतील एक पायदळ अिधकारी िविलयम लॅ�बटन यानी स� केला. �याच ेउ�रािधकारी ं ं ं ु ं

जॉज� ए�हरे�ट यानी तो सव� ऑफ इिडया माफ� त पढे नेला. पढ �याच काम अ�ँ �कॉट वॉ यानी पािहल आिण 1861 नतर जे�स ं ं ु ु ं ं ं ं ं�

वॉकर यानी तो पण�� वास नेला. ं ू
         
 भारतातील ि�िटश सा�ा�या�या सीमा न�क� करण आिण िहमालयातील माउट ए�हरे�ट, के ट आिण काचनजगा ं ं ू ं ं

िशखराची उची न�क� करण ही �क�पाची उि�� होतीच. या �क�पाच ेइतरही अनेक शा�ीय फायद ेझाले. एका अखड ं ं ं ं

रेखाव�ा�या चापाच (Arc) नेमक मोजमाप कर�याचा सग�यात पिहला �य�न यात यश�वीपण ेपण � करता आला. भकवचा�या ृ ं ं ं ं ू ू

हालचालीसबधी�या सतलन िस�ाताला' ( Theory of Isostasy)  भ�कम बळ दणेा-या भगिणतीय िवसगतीचा (Geodatic ं ं ं ु ं ू ं

anomaly) िन�कष � काढायलाही �यामळ मोठी मदत होऊ शकली. ु ं
            
 ि�कोणिमतीय सव��णात दोन िठकाणाना जोडणा-या एका आधार रेषवे�न  (Base line) ितस�या िठकाणाकडे होणारे ं ं

कोन मोजले जातात आिण �याची �थान िनि�ती केली जाते. या प�तीत फ� आधार रेषा एकदाच मोजावी लागते. खप मोठा ु

�दशे �यापणारे िव�तत ि�कोण आखन आिण �यानतर ��येक ि�कोनात समािव� भागाच सव��ण करता येत. याच �कारे सपण �ृ ू ं ं ं ं ू

दशेाच ेअनेक ि�कोणात िवभाजन क�न ि�कोणिमतीय  प�तीने सव��ण केल गेल. सक�पना �हणन ही योजना सोपी वाटत ं ं ं ू

असली तरी ��य�ात उतरिव�यासाठी ती महाकठीण. िशवाय ती वेळखाऊ आिण खािचक� ही. ं
 
             सन 1800 मध ेिटप सलतानबरोबर झाले�या लढाईतील िवजयानतर लगेचच िविलयम लॅ�बटन याना भारतातील ू ु ं ं ं
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सग�याच भभागाच अचक सव��ण उपल�ध अस�याची गरज ल�ात आली. �यामळ स�वातीला त�कालीन �हसैर रा�यासाठी ू ं ू ं ु ं ु ू

व नतर सपण � दशेासाठी  ि�कोणिमतीय सव��ण हाती घ�ेयाच ठरल. 10  एि�ल 1802 रोजी  िवशाल ि�कोणिमतीय सव��णाला ं ं ू ं ं

स�वात झाली.   �क�पा�या स�वातीची आधार रेषा  पव��या म�ास (Chennai) जवळील स�ट थॉमस माउट आिण ु ु ू ं

पे�मब�कम यातील 12 िकमी लाबीची रेषा होती. ही आधार रेषा खप काळजीपव�क मोजली गेली कारण �यावर पढ�या सव� ं ू ू ु

आधार रेषाचा अचकपणा अवलबन होता. दसरी आधार रेषा 1804 मध ेबगलोर इथ ले�टनट वॉरन यानी न�क� केली. 1806 ं ू ं ू ं ं ं ंु

पय�त मलबार िकना-यापय�तचा �दशे सव��णात समािव� झाला.लॅ�बटन यानी या सव� ि�कोणाना िवशाल चाप साखळी (�ेट ं ं

आक�  सेरीज) �हटल आह.े 1806 मध ेि�कोणाची ही साखळी कोईमतर इथ आधार रेषा घऊेन केप कामोरीन पय�त वाढिव�यात ं ं ू ं

आली. 1808 मध ेती तजावर पय�त, 1809 मध े ितनवे�ली व पेरानाल पय�त आिण 1811 मध ेप�हा बगलोर पय�त आणली ं ं ु ं

गेली.तजावरसार�या िठकाणी मिदराच ेकळस ि�कोणातील िशरोिबद �हणन वापरले गेले.  �यानतर�या काळात  मसलीप�ण, ं ं ं ं ू ं ं ुू

िबदर पय�त याचा िव�तार केला गेला. 1822 मध ेह ेसव��ण ह�ैाबाद ते नागपर अस वाढिव�यात आल.  लॅ�बटन  यानी ू ं ं ं ं

164342 चौरस मलैाच भारतीय ि�दपक�पातील सव��ण 83837 प�ड इतका खच � क�न पण � केल. लॅ�बटन या�या म�यनतर ृं ं ू ं ं ू ं

ए�हरे�ट यानी म े1824 मध ेही साखळी कक�  व�ापय�त नेली. स�या�या  म�य �दशेातील िसर�ज इथ �यानी 38400 फटाची ृं ं ं ु ं

आधार रेषा घतेली. �यानतर सव��ण जाळी कलक�ा, डेहराडन पय�त वाढिव�यात आली. ं ू
                       
 सन 1841 मध ेडेहराडन आिण िहमालया�या िशवािलक पव�तरागा सव��णात समािव� कर�यात आ�या. ू ं ं

िहमालयातील 79 पव�त िशखर न�क� कर�यात आली आिण �यापैक� 30 िशखराच पनना�मकरण झाल. िशखर XV  झाल ं ं ं ु ं ं

माउट ए�हरे�ट. माऊट गॉडवीन ऑि�टनच नामकरण K 2 असच कायम ठेव�यात आल. यानी ितबेट मध�या िहमन�ा आिण ं ं ं ं ं ं ं

सरोवर याच सव��णही केल. दि�ण भारतात  मबई - महाबळे�र - गोवा भागाच सव��ण झाल.  अ�ँ �कॉट वॉ  यानी 1861 ं ं ं ं ं ं ु ं ं ं�

पय�त पजाब ते अकोट, िसर�ज ते कराची पय�त तर 1856 नतर मॉटंगोमरेी यानी िसयालकोट पासन आ�ा�या पाक�या� का�मीर ं ं ं ू

पय�त�या भागाच सव��ण पण � केल. ं ू ं
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 कन�ल ए�हरे�ट यानी �या�या काळात  चबळ नदी�या उ�रेकडे ह ेसव��ण स� केल. दि�ण भारतातील टेकडया, पव�त ं ं ं ं ु ं

याचा ि�कोणिमतीय प�तीत िशखर िबद �हणन �याना उपयोग करता आला होता मा� उ�रेत सपाटी जा�त, �यामळे ितथ �याना ं ं ू ं ु ं ंू

सपाट �दशेात तीस  तीस फट उचीच ेमनोरे िकवा �तभ बाधन सव��ण कराव लागल होत.   ं ू ं ं ं ं ू ं ं ं
                          
 स�वातीला अवजड अस िथओडोलाइट (Theodolite) ह ेउपकरण वापरल गेल पण नतर मा� उ�म �तीच ु ं ं ं ं ं

िथओडोलाइट वापरल गेल. तापमानातील वाढीमळ मोजमापासाठी वापर�या जाणा-या साख�यात �सरण होऊन अतर चक ं ं ु ं ं ं ं ु ू

नयेत �हणन आिण साख�यावरील ताण कायम राहावा �हणन खप काळजी घ�ेयात आली व �ट�च श�ीकरणही (Error ू ं ू ू ु ं ु

correction) केल गेल. ं ं
                    
 प�वीप�ाचा बाक (Curveture), पव�तावरील ग��वश���या �भावामळ ओळ�याची रेषा (Plumb line), लबक ृ ृ ं ु ु ं ं ं

(Pendulum ) यावर होणारे परीणाम , सम�सपाटीपासन उची अशा सव� गो��चा पण � िवचार क�न   ि�कोणिमतीय सव��ण ु ू ं ू

अ�य�च दजा�च होईल ह ेपािहल गेल. ि�कोण साखळीतील ��येक मोठया ि�कोणा�या म�यवत� भागात श�य मलै दगड ु ं ं ं ं ू

उभार�यात आले.  
                        
 िवशाल  ि�कोणिमतीय सव��णातन भारता�या भ�दशेाच मोठया �माणावर सव��ण चाल असतानाच लहान लहान ं ू ू ं ू

�दशेाच  उचसखलपणा दाखिवणार  (Topographic) सव��णही चालच होत. कारण ि�िटशा�या ��ीन या सग�या ं ं ं ू ं ं ं

�क�पाचा �यावहारीक उपयोग खप मोठा होता. ि�िटश राजवटीला, कारभारासाठी, भारता�या सग�या भभागाची इथभत ू ू ं ू

माहीती व नकाश ेहवे होते. �जेच शोषण कर�यासाठी आिण हवातसा  रा�यकारभार कर�यासाठी �याना �याची फार गरज होती. ं ं

ि�िटश सा�ा�यवादासाठी �याना हव ते दाखिवणारे नकाश ेआव�यक होते. अथा�त याच नकाशामळे �याना भारता�या सम� ृं ं ं ु ं

�दशेाचाही अदाज आला होता. ं
                         
 या िवशाल  ि�कोणिमतीय सव��णाचा भारता�या अचक मानिच�ीकरणासाठी (Mapping) खप मोठा उपयोग झाला ू ू

ह ेमा� न�क�. या  सव��णासाठी �यावेळी िनि�त केलेले ि�िमत िबद (Trig points) ,  ब�च मा�स� (Bench marks) अजनही ं ूू

Issue 4 - Vol - 1 / August 2020



12
©All rights reserved by Jividha, Pune

JIVIDHA

GEOSPHERE A Geoscience ac�vity by JIVIDHA, Pune

A Free online periodical

भारतात मनोरे, �तभ, जनी दवेालये, िक�ले, चच � यावरील खणा�या �व�पात  आिण झीरो माईल �टो�स अनेक िठकाणी ं ं ु ु ं

िवखरलेले आढळतात मा� �याच आप�याला अिजबात अ�प िकवा मह�व वाटत नाही हहेी िततकच खर आह.े सव�ि�त ु ं ं ू ं ं ं

केलेले ि�कोणिमतीय िबद, कायमच ेब�च मा�स� भारतीय �थल आिण उचसखलपणा िनदश� न नकाशात न�दवन ठेवलेलेही पहाता ं ं ं ूू

येतात. आज जिमनीवर उपल�ध असलेला ि�कोणिमतीय सव��णाचा असा ��येक  सदभ � ह ेएक अम�य अस वारसा �थळच ं ू ं ं

आह े आिण �याची जपणक करण व नवीन िपढीला �याच मह�व ल�ात आणन दणेही िततकच गरजेच आह ेयाब�ल दमत ू ं ं ं ू ं ं ं ु

नसाव.   ं
 पण ेजी.पी. ओ. ( General post office) समोर�या फटपाथवर  श�य मलैाचा दगड ( Zero mile stone) आह.े पण ेु ू ू ु

शहराच नेमक भौगोिलक �थान जगा�या नकाशावर अचकपण ेदाखिवणारा हा मलैाचा दगड ि�िटशा�या काळात, 'िवशाल ं ं ू ं ं

ि�कोणिमतीय सव��णाचा भाग �हणन उभार�यात आला होता.ू

 ि�िटशा�या काळात  शासक�य पो�ट ऑिफस�या बाहरे सपण � भारतात असे एकण 80 मलैाच ेदगड �थािपत कर�यात ं ं ं ू ं ू

आले होते.  नागपर इथ असलेला श�य मलै दगड �यावेळ�या अखड भारताचा म�य �हणन वापरला गेला. झीरो माईल �टोन  ही  ू ं ू ं ू

सव��णा�या ि�कोणजाळीतील मह�वाची  सव�ि�त िठकाण होती. ��येकावर  आजबाज�या   िठकाणाची नाव व काही िठकाणी ं ु ू ं ं

अतरही  िलिह�यात आली होती. ं ं ं
 

िवशाल ि�कोणिमतीय सव��णाचा िव�तार 
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स�वातीचे सव��ण ु

              चे�नई आिण कोलका�यातील  ब�च माक�  व ि�कोणिमतीय मनोरा   

ि�कोणिमतीय सव��ण प�त 

               प�यातील श�य मैलाचा दगड ु ू
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APPLIED GEOSCIENCE

Revival of Mangrove ecosystems and Khajan lands in Goa

 Dr. Pradip  Sarmokadam 
Member Secretary, Goa State Biodiversity Board,Goa, India.

 The coastal State of Goa is vulnerable to climate change not only by virtue of its 

location and physiography but also due to the tremendous pressure exerted on its 

available resources by tourism industry being a globally preferred destination.
 
 Khazan lands  associated with mangroves are unique and vulnerable. 

“Khazan” or “Khajan” is a term commonly used in Konkan and Goa for low lying saline 

soils along the rivers and coasts. Mangrove ecosystems are both found along the 

many stretches of coastal shores as well as riverine banks. Mangroves and 

associated species are known to follow the saline water and have shown increased 

area covered in khazan lands wherever saline water ingress is found due to breached 

bunds.
 
 In Goa, Khajan lands have been reclaimed by the ancestors from the river or 

the sea. Network of ‘bunds’ (protective embankments having unique architecture and 

made from locally available material including reinforcement)created, protect the 

agricultural fields and adjoining the villages from tidal flows. Khazan lands are 

protected by two types of bunds – outer bunds along the river or sea and inner bunds 

which are either along the creeks or wetlands or ‘poims’ (‘poims’ or ‘poi’ singular is a 

water body resembling rivulet or elongated lake located between  main river or sea 

and agricultural land created to buffer the additional water during high tide and during 
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monsoons from landward side and is regulated by means of sluice gate ). Typical 

bunds are seen to have coconut trees on both the sides giving it aesthetic outlook.
In absence of bunds, most of the Khajan lands would have submerged below sea 

level during high tide. These khajans are protected by bunds and the water flow is 

regulated using sluice gate which is also marvel of ancient engineering. Altogether 

bunds, sluice gates and a buffering waterbody between river and fields known as 

‘poim’ creates a unique manageable hydrogeological set up and makes khajan lands 

suitable for cultivation. More interesting is the sociological mechanism of 

management of these hydrological systems embedded in the social and in some 

places also religious fabric of the State.

 These reclaimed low lying saline lands have high agricultural productivity with 

salt tolerant varieties or paddy  / rice and is a local delicacy in the State.
 
 The State has about 18,000 Ha. Of Khajans i.e. about 5% of the total 

Geographical area of the State. (Source - Dept. of Agriculture - Goa) As land is a 

scarce commodity in Goa which is smallest State with just 3702 square kms area. it 

cannot afford to lose this land and get it submerged under saline water.

 In Goa mangroves are seen standing like guards beyond bund areas and 

secure agricultural lands and protect inward lands.The main concern is vulnerability 

of low lying areas as per the map released by ISRO and mangroves are first line of 

defence along riverine low lying areas.

 Present issues are mainly, anthropogenic activities and problems due to 

replacement of traditional systems of mangroves management and failure to revive 

and institutionalize the same are few amongst others. 
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 Image I- placed below – Shows settlements along the Zuari side of 

kumbarjua river at NeuraDongri Area. Also lining of mangroves 

along both sides of river is evident. 

Image II - 

Destruction of 

Mangroves at 

Neura Dongri Area 

for making way for 

bridge 

Adjoining image III – Mangrove species 

Avicennia Marina are seen like guards 

standing in discipline along the inner bund in 

Dongri – Neura, Bund is a protective 

structure made and managed since centuries 

in Goa along rivers. Beyond bunds there 

arekhazan lands and agricultural fields ( Pic 

from Dongri – Neura area by
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 This work focuses on the need to revive traditional system of management of 

mangroves, bunds, khazan lands and associated hydrological systems through 

community engagement. 

 Mismanagement of mangroves has led to increased mangrove cover in 

agricultural areas which is detrimental to agricultural growth. Hence restoring 

traditional management practices or replacing with more resilient suitable 

institutional mechanism should be developed.

 Linking of mangrove management with livelihood interventions such as 

mangrove nurseries, mangrove based apiculture and branding of products derived 

from mangroves, ecotourism and crocodile habitat education to tourists with 

signages, locally trained guides, mangrove films, educational brochures etc.  

propagating salt tolerant rice varieties, providing green skills already known to elders 

as a tradition, crab culture, pisciculture without disturbing local hydrology is the need 

of the time and could be the way forward.
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GEOHERITAGE
 (The rocks, minerals, landforms, soils, rivers, lakes, oceans, etc. of the 

landscape together constitute the geo-wealth of a region. As this geo-wealth 

is inherited from the past, from thousands and millions of years, it is 

described as Geoheritage.)  

LAKSHADWEEP ISLANDS 

Dr. Shrikant Karlekar 

 Lakshadweep Islands, as a system of living coral reefs, lagoons and 

sparkling shell sand beaches, is Holocene in age (past 12 thousand years). These 

coral islands rest on earlier Pleistocene reefs and form an important Geoheritage 

site.
 
 Lakshadweep Islands consist of a group of tiny coral islands, located in the 

Arabian Sea, about 400 km from the main land (southern tip of the Indian Peninsula). 

The UnionTerritory of Lakshadweep consists of 11 inhabited islands, 15 uninhabited 

islands, attached islets, 4 newly formed islets and 5 submerged reefs. These islands 

are scattered in the Arabian Sea between North Latitudes 8 0 00’ and 120 13’N and 

east longitude 710 00’ and 740 00’E.

 These islands are typically a chain of low islands surrounding a shallow 

lagoon,consisting largely of recent sediments on top of older coral limestone. The 

inhabited islands are Kiltan ,Agatti, Amini, Androt, Bangaram, Bitra, Chetlat, Kadmat, 

Kalpeni, Kavaratti and Minicoy. Islands Chetlat, Kiltan and Kadmat are closely 

spaced and are on the northern part of the archipelago, whereas Kalpeni is on the 

east central part of the group and the Minicoy Island is located in the southernmost 
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part and far away from the other islands. Androth, having an area of 4.84 sq.km. is the 

largest Island, whereas Bitra, with an area of 0.1 sq.km is the smallest.

 Lakshadweep islands have a delicate ecosystem with very limited fresh water 

resources. Though the islands receive high rainfall, the lack of surface storage and 

the limited ground water storage capacity, where fresh water is occurring as a small 

lens floating over salt water, makes fresh water a precious commodity. High porosity 

of the aquifers allows mixing of freshwater with sea water.

Following are the inhabited islands.

1. Agatti :
Agatti is the most westerly island of Lakshadweep. It lies on the eastern arc of the 

coral shoal and is about 6 Km in length and about 1000 meters wide at the broadest 

point. Coral growths and multi coloured coral fishes abound in this lagoon.

2. Androt :
Androt is the nearest island to the mainland. It is largest island in Lakshadweep.

3. Minicoy :
It is the second largest island. Minicoy is southernmost island in Lakshadweep, 

crescent shaped and has one of the largest lagoons.

4. Kavaratti :
It is headquarter of the UT Administration since 1964. The beautiful calm Lagoons 

form an ideal spot for water sports.

5. Kadmat :
It has a very large lagoon on the western side, Long sandy beaches and excellent 

water sport facilities are the stellar attraction here.

6. Kalpeni :

Issue 4 - Vol - 1 / August 2020



20
©All rights reserved by Jividha, Pune

JIVIDHA

GEOSPHERE A Geoscience ac�vity by JIVIDHA, Pune

A Free online periodical

It is known for its scenic beauty and the small islets called Tilakkam and Pitti and an 

uninhabited island on the north called Cheriyam.

7. Amini :
Talented craftsmen living here are famous for making walking sticks with tortoise 

shells and coconut shells.

8. Kiltan :
The Island is only 3 kms long. The island is thick in flora and is fertile.

9. Chetlat :
Chetlat is the northern most inhabited island.

10. Bangaram :
A Beautiful and breathtaking island in the Lakshadweep, It has been ranked among 

the best getaways of the world.

11. Bitra :
Bitra Island is the smallest inhabited island in the territory. Bitra is the breeding ground 

for a number of seabirds.

 The total geographic area of Lakshadweep islands is 32 sq.km. The islands do 

not show any major topographical features but are largely low level and flat topped, 

generally rising to the height of a few metres above sea level.

 The height of the land above the sea level is about 1-2 m. Occasionally, old 

sand dunes on the sides of the lagoons and storm beaches on the seaward side of the 

islands rise up to height of 8 m. The storm beaches consist of coral pebbles and 

boulders piled up well above the high tide mark. Most atolls have a northeast-

southwest orientation with an island on the east, a broad, well-developed reef on the 

west and a lagoon in between.
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All islandsof Lakshadweep are of coral origin and some of them like Minicoy, Kalpeni, 

Kadmat, Kiltan and Chetlat are typical atolls. The islands on these atolls are invariably 

situated on the eastern reef margin except Bangaram and Cheriyakara which lie in 

the centre of the lagoon. In the case of Bitra, the island is on the northern edge of the 

lagoon.

 The development and growth of the islands on eastern reef margins is 

controlled by a number of factors. The cyclones from the east have piled up coral 

debris on the eastern reef while the very high waves generated annually during the 

southwest monsoon have pounded the reef and broken this into coarse and 

subsequently to fine sediments which were then transported and deposited on the 

eastern side behind the coral boulders and pebbles on the eastern reef.

 A gradual accretion of sediments by this process has led to the growth of the 

islands. In some of the lagoons like Kiltan and Chetlat, the islands are growing at a 

very fast rate and during the next decade or so, the lagoons themselves may be filled 

up with sediments. In atolls where openings occur in the reef or where the lagoon is 

too wide for the sand to be transported across its entire width, sand banks usually 

develop and enlarge towards the centre of the lagoon leading to the formation of the 

island in the centre such as in Bangaram, Suheli etc.

 The entire Lakshadweep group of islands lies on the northern edge of the 2500 

km long North-South aligned submarine Lakshadweep-Chagos ridge. The 

Lakshadweep Sea separates this ridge from the west coast of India. The ridge rises 

from a depth of 2000- 2700 m along the eastern side and 400 m along the Western 

side. The eastern flanks of this ridge appear to be steeper compared to their western 
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counterparts. The ridge has a number of gaps, the prominent being the Nine Degree 

channel.

 The Lakshadweep Islands are composed mainly of coral reefs and material 

derived from them. Barrier reefs and lagoons are seen in almost all islands. The hard 

coral limestone is generally exposed along the coast during low tides and is also seen 

in well sections. A bore hole drilled in 1972 in the 9° Channel of Lakshadweep ridge by 

the drill vessel ‘Glomar Challenger’ at a water depth of 1764 m. down to a depth of 411 

m. below sea floor encountered calcareous sediments of Upper Palaeocene to 

Pleistocene age. Palynological and other studies indicate that the ridge was faulted 

down during Lower Eocene period which resulted in the formation of Lakshadweep 

Sea and separation of the ridge from Peninsular India.

 Coral atolls generally consist of a layer of recent (Holocene) sediments, 

comprising mainly coral sands and fragments or coral, on top of older limestone. An 

unconformity separates these two layers at typical depths of 10m to 20 m below mean 

sea level. Several deeper unconformities may exist due to fluctuations in sea level 

which results in alternate emergence and submergence of the atoll. During periods of 

emergence, solution and erosion of the reef platform can occur, while further 

deposition of coral limestone can occur during periods of submergence.

 Several theories are available in the literature on the formation of these atolls. 

Darwin, suggested that fringing reefs surrounding volcanic islands, during 

subsidence, grew up gradually to develop ring shaped barrier reefs and as 

subsidence continued, eventually became island free ring reefs. The other theories 

are also equally interesting. According to Alcock all the Lakshadweep Islands are 
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remains of eroded atolls raised only a few feet above the sea level and formed entirely 

of coral rock and coral sand. Gardiner believed that Maldives and Lakshdweep were 

formed on a large bank which was a part of an ancient land that completely sank. 

According to him some of the islands are remnants of mountains that existed in the 

sunken land. In general conformity with the geological history of the Indian Ocean 

reefs, it may be stated that the reefs of Lakshadweep were built in Tertiary and 

Quaternary eras on volcanic structures and the present day surface features of the 

reefs are the results of erosional and depositional consequence of Pleistocene and 

Holocene sea level changes (Stoddart, 1973). All the theories explain the formation of 

ring reefs and subsequently the atolls but not the further development of the islands.

(A) Minicoy : The island Minicoy is the southernmost in the Lakshadweep 

Archipelago. It lies between 8°15' to 8°20' N latitudes and 73° 1’to 73° E longitudes 

with an area of 4.4 sq. Km.The island has a large lagoon on the western side 

measuring about 6 km across. It does not exhibit significant geomorphologic 

differences except for micro level relief differences. The elevation above the sea level 

is about 1-2 m in the west and about 2-3 m in the east during high tides. The island has 

been formed along the eastern fringe of the atoll covering the complete length of 12 

km from southwest to northeast.

(B) Kavaratti : The island, Kavaratti lies between 10032’ to 10035’ N latitude and 

72035’ to 72°37’ E longitude with an area of 3.6 sq km. The island has a large lagoon 

in the western side which measures about 1.5 km across. The length of the lagoon is 

about 6 km. It is a flat island rising above the sea level to the extent of 1 to 2 metres in 

general during high tides. It has a narrower southern half and a broader northern half. 
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The western shore line exhibits some undulations due to active deposition of sand. 

The eastern shore line has lot of beach sand stones (limestone) which act as barriers 

protecting the island from the cutting action of the waves.

(C) Kadmat : The island Kadmat lies between 11010' to 11015' N latitudes and 72°45' 

to 72047' E longitudes with an area of 3.1 sq. km. Kadmat is a long and narrow island. 

It is only 570 m wide at the broadest point. The eastern reef is exposed at low tide and 

forms a level platform stretching from sea beach for about 100 metres. The island has 

a large lagoon on the western side measuring about 2 km at the broadest point. The 

island is, generally, flat rising 1 to 3 m in both the east and west above the sea level 

during high tides. A high ridge of sand runs down the western side of the island. Also 

there are sand deposits in the southern part giving rise to undulations whereas the 

northern part is flat with little fresh sand deposits. The island is aligned north south 

with a slight clockwise tilt.

Minicoy and Kavaratti islands have formed along the eastern fringe of the atolls with a 

southwest to northeast orientation and Kadmat, along north-south orientation. The 

position and orientation of many of the Lakshadweep islands inside the ring reefs are 

the result of sea surface circulation and wave action which follow seasonal monsoon 

(southwest monsoon) winds .The sea surface circulation in the Arabian Sea is 

stronger and steadier during southwest monsoon compared to those in the northeast 

monsoon. During the southwest monsoon the surface currents in the open ocean are 

eastwards and clockwise in direction due to the coastal configuration. It flows north 

eastwards along the Arabian coast and southwards along the Indian coast as wind 

driven ocean current. Where reefs grow up in shallow seas, bottom currents exert a 
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great influence on reef form right from the beginning of the reef building by depositing 

sediment to the leeward side of the initial coral colonies and by transporting their coral 

larvae which subsequently initiate reef growth on these leeward sediments. This 

action of sea current is accompanied by the island building action of the wind and 

waves.

 These factors become dominant as the vertical growth of reef approaches sea 

level. The waves gaining energy from the east and north eastward blowing monsoon 

winds break the western portion of the ring reefs and carry the coral shingle and sand 

towards the eastern portion of reefs. The ramparts of coarse shingles are then 

deposited at some distance in from the reef edge. The finer fragments and the coral 

sands are carried further on by the waves and only come to rest along the eastern part 

of the ring reefs as noticed in Minicoy and Kavarati or in the lagoon when the wave 

energy is greatly diminished as observed in Kadmat island The islands are thus 

formed, whose position on the reef is determined by the frequency and force of waves 

and winds coming from southwest.

 These islands have been growing upwards keeping pace with sea level 

changes in the post glacial period. 15000 years ago the sea was about 120 m lower 

than today and 7000 years ago it was about 20 m below the present level. The sea 

level change should have been slow and gradual during this period. Had it been a 

sudden process these coral islands would not have existed because corals can grow 

in only shallow waters. The modern reef growth related to the present sea level must 

have begun only about less than 5000 years ago (Wood 1983). The age of these 

islands is less than 5000 years and their development progressed from east to west. 
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Minikoy Island                                                   Kavaratti Island 
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GEOTOURISM 

(Bhitarkanika Delta) 

महानदी�या मखाशी असललेा ‘िभतरकिनका’  ि�भज �दशेु ु
  राजीव पिडतं

                    नदी जेथे सम�ास अथवा सरोवरास िमळते �याला नदीच ेमख �हणतात. नदी�या मखापाशी गाळाचा सपाट �दशे ु ु ु

िनमा�ण होतो. तो �ीक  भाषतेील "r डे�टा" या अ�रासारखा िदसतो �हणन इ�जी भाषते �यास डे�टा �हणतात. तर मराठीत ू ं

ि�भज (ि�कोणी) �दशे �हणतात. नदी ड�गरावर उगम पावते.  उताराव�न ती वेगाने वाहते. ड�गरावर ती खनन करते व सोबत ु

दगडध�डे, भरड  गाळ सोबत घऊेन मदैानी �दशेात  येते. मदैानी �दशेात  आ�यानतर ितचा  वाह�याचा वेग कमी होतो. सपाट ं

�दशेावर ती काही �माणात गाळ टाकत तर काही िठकाणी खननकाम करत पढे जाते. �यािठकाणीती ती  गाळ टाकते ती सिपक ु ु

माती शतेीसाठी वापर केली जाते.  शवेटी ती सम�ाला िमळते तेथे �हणजे मखाशी उतार खपच कमी झालेला असतो. सथ ु ु ू ं

वाहणा�या नदीला गाळ वाहन नेण ेश�य होत नाही. �यामळे पा�ातच गाळ साचतो व मख भ�न येते. मग नदीच ेपाणी दस�या � ु ु ु

मखाने नवा माग� काढन सम�ास िमळते व कालातराने ते मखही गाळाने भ�न आ�याने नदी ितस�या मखाने सम�ास िमळते. ु ू ु ं ु ु ु

असे करत नदी बहमखी बनते. नदी�या अशा �वाहास उपमख �हणतात. एखा�ा प�यासारखा िदसणा�या या भभागाला नदीचा � ु ं ु ं ू

ि�भज �दशे �हणतात.ू
                  
 ि�भज �दशेाची िनिमत� ी नदीने वाहन आणले�या गाळाच े �माण, मखाशी सम�ाची खोली, मखाशी नदीचा वेग, �ु ु ु ु

सम��वाह इ. घटकावर अवलबन असते. �हणनच काही न�ाना ि�भज �दशे नसतात. ॲमझेॉन नदीचा वेग मखाशी इतका ु ं ं ू ू ं ु ु

जा�त आह,े क� �वाह पढे ५०० िकमी. पय�त सम�ात वाहतो. प�रणामतः या नदीचा ि�भज �दशे लहान आह.े सथपण ेउथळ ु ु ु ं

�हो�गा  नदी कॅि�पयन सम�ास  िमळन �हो�गाचा िव�तीण � ि�भज �दशे बनतो.   ु ू ु

 भारताचा िवचार केला तर पि�म घाटात िकवा िहमालयात उगम पावन पव� िकना�याकडे गेले�या न�ा खप अतर वाहत ं ू ू ू ं

जाऊन बगाल�या उपसागराला िमळतात. या �वासात �या मोठया �माणात गाळ वाहन आणतात. �यामळे बगाल �या �् ुं ं
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उपसागराला िमळणा�या गगा, महानदी, क�णा वगैरे न�ा�या मखापाशी मोठया आकाराच ेि�भज �दशे िनमा�ण झाले आहते. ृ ् ुं ं ु

उदाहरणाथ� सदरबन, िभतरकनीका इ�यादी. याउलट पि�म घाटातन उगम पावन िवशषेतः कोकणातन अरबी सम�ाला ंु ू ू ू ु

िमळवणा�या न�ा. उगमापासन सम�ाला िमळेपय�त जेमतेम ७०  िकलोमीटर अतर �या कापतात. स�ा�ी पव�तरागे�या उतारावर ू ु ं ं

िमळालेला वेग व  �वास केलेले अ�य�प अतर  यामळे या पि�म वािहनी न�ा�या मखापाशी मोठे ि�भज �दशे िदसत नाहीत.ं ु ं ु ू
                
 गगा-��प�ा या न�ानी केलेले बा�लादशेमधील ि�भज�दशे, अमॅझेॉन, नाईल, िमिसिसपी, हा�इन, डॅ�यब इ�यादी ं ु ं ं ु ू

न�ाच ेि�भज �दशे �िस� आहते. िमिसिसपी नदीचा ि�भज �दशे हा जगातील सवा�त िव�तत ि�भज �दशे आह.े �याच ेृं ु ु ु

�े�फळ ३१,००,००० चौ.िक.मी. पे�ा अिधक आह.े भारतीय उपखडात क�णा, गोदावरी, कावेरी या न�ाच ेि�भज �दशे िवशषे ृं ं ु

ल�णीय आहते.
               
 ि�भज �दशेाच ेआकाराव�न म�य तीन �कार पडतात. उथळ सथ पा�यात प�रपण � सलग ि�भज �दशे बनतात �यास ु ु ं ू ु

‘पखा’ (कमानी) ि�भज �दशे(Fan Delta) �हणतात. उदा., नाईलचा ि�भज �दशे. खोल सम�ात तटक िव�किळत ि�भज ं ु ु ु ु ु

�दशे आढळतात �यास ‘खगपद’( ि�भज �दशे (Bird Foot Delta)�हणतात. उदा., िमिसिसपीचा ि�भज �दशे. िमिसिसपीचा ं ु ु

ि�भज �दशे हा सवा�त मोठा (�े�फळ ३१,२०० चौ. िकमी.) ि�भज �दशे आह.े ितसरा �कार एकमखी ि�भज �दशे  ु ु ु ु

(Cuspate Delta)’ नावाने ओळखला जातो. �यात नदीमखापासन िशगासारख ेिदसणारे सचयनाच ेबाध व�ाकार दो�ही बाजस ु ू ं ं ं ं ू

वाढत जातात. उदा., टायबर नदीचा ि�भज �दशे.ु
               
 महानदी भारता�या  पवा�चल रा�यातील एक मोठी नदी आह.ेया नदीची लाबी ८५८ िक.मी. असन ही एक मह�वाची ु ं ं ू

नदी आह.े  ती छ�ीसगड रा�यातील िसहावा (Sihawa) �या दि�णलेा उगम पावते. ही टेकडी "पव� घाटाचा" वाढीव िह�सा ु

आह.े ८५८ िकलोमीटर �वास क�न ती ओिडशा रा�यातील जगतिसगपर ( पारदीप) या िठकाणी बगाल�या उपसागराला ं ु ं

िमळते. एके काळी या नदीला भयानक पर येत व �चड नकसान होत असे. या नदीला "ओिडशाच ेअ�"  �हणत. १९५३ मध ेु ं ु ु

िहराकड धरण व अनेक कालवे बाधन या नदी�या िव�वसक �पाला ब�यापैक� बधन घातले गेले आह.ेु ं ू ं ं
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 महानदी�या ि�भज �दशेातील क� �पाडा िज��य़ात िभतरकिनका(Bhitarkanika) िकवा  िव�किणक� ा रा��ीय उ�ान ु ं

आह.े महानदी ि�भज �दशेा�या ईशा�य बाजला हा भाग असन , तीन बाजला न�ा आिण अनेक खाडीमख ेयामळे हा ि�भज ु ू ू ू ु ु ु

�दशे बनला आह.े याच े�थान २८. ७३ अश उ�र  आिण ८६. ८८ अश पव� असे असन �याची सम�सपाटीपासन उची १२ ं ं ू ू ु ू ं

मीटर आह.े याच ेएकण �े�फळ ६७२ चौ.िकमी. आह.े या रा��ीय उ�ाना�या बाजने िभतरकिनका अभयार�य वसलेले आह.े ू ू

या�या पव�ला ऑिल�ह �रडले जाती�या सागरी कासवा�या �जनासाठी �िस� असा  गिहरमाथा सागरिकनारा आिण सागरी ू ं

अभयार�य आह.े १६ स�ट�बर १९९८ रोजी िभतरकनीका रा��ीय उ�ान �हणन घोिषत केले गेले.   ू
               
 खारफटी वन�पत��या वैिव�यासाठी ह ेअभयार�य �िस� आह.ेि�भज �दशेातील वेगवेग�या �वाहात मोटारबोटीतन ु ु ू

िफ�न येथील जैविविवधता पाहता येते. ६७२ चौ.िकमी �े�ात पसरलेली सदरबन खालोखाल िभतरकिनका ही भारतातील नबर ंु ं

दोनची खाजणवनानी आ�छादलेली जागा आह.े नदी�या काठावर मगरी िदसतात. भारतातील सवा�त जा�त खा�या पा�यातील ं

मगरी येथे आढळतात. िभतरकिनका येथे दरवष� िडस�बर अखरे ीस मगर�ची गणना होते. आ�ापय�त जवळपास ३००० मगर�ची 

न�द झाली आह.े �यापैक� १०%  मगरी १८ फटापे�ा मोठया आकारा�या आहते. ही  जगातील एक एकमवेाि�तीय गो� आह.े ु ं ्

येथे ३२० जातीच ेप�ी आढळतात. खडया प�या�या आठ जाती येथे िदसतात. वीणी�या हगामात ओपन िब�ड �टा◌ॅक� , इ�ेट, ्ं ं ं

आयबीस यासारख ेप�ी हजार��या स�येने िभतरकिनका मधील खारफटी झाडावर घरटी बाधन अडी घालतात. अजगरासारख ें ु ं ं ू ं

सरपटणारे �ाणी, मड ि�कपर,  स�तन �ा�या�या अनेक जाती यानी िभतरकिनका जैविविवधते�या ��ीने सम� आह.ेृं
               
 भ��य पय�टनासाठी महानदी�या िव�तीण � ि�भज �दशेा�या ईशा�येकडील हा भाग अितशय आदश � असा  �दशे आह.ेू ु
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 BIOGEOSCIENCE 

 (Shola forests and grasslands )  

शोला वन ेआिण शोला तणभमी �दशेृ ू
  डॉ.सजीव नलावडें

 समारे तीस वषा�पव�ची गो�. आ�ही एका िनसग� िशिबरासाठी तिमळनाडत�या अ�नमलाई�या  (इिदरा गाधी रा��ीय ु ू ू ं ं

उ�ान) जगलात गेलेलो. पिह�याच िदवशी �थािनक गाईडबरोबर बोलताना क�रयन शोला,अनाकथी शोला,वरगळीयार शोला ं ं ु

अशी नावे चचत�  आली.तोपय�त फ� भगोला�या प�तकातन शोला हा श�द िविश� �कार�या वना�या सदभा�त वाचला ू ु ू ं ं

होता.आता ��य� पाह�याची सधी होती.आम�या सदवैाने वरील तीनही  िठकाणाना भटे दतेा आली आिण शोला काय चीज ं ु ं

आह ेह ेसमजले. 

शोला काय आहे?
            
 शोला हा श�द ‘सोलाई’ या मळ तिमळ श�दापासन आला असन,�याचा अथ� ‘उ�णकिटबधीय वषा�र�य’ असा ू ू ू ं

आह.ेनामवत वनवग�करण त� चिै�पयन आिण सेठ यानी या वन�काराच ेवग�करण ‘दि�णी पव�तीय आ� � समशीतो�ण ं ं

वन’(Southern Montane Moist Temperate Forest) असे केले आह.ेया �कारची वने कना�टक,केरळ आिण तिमळनाड ू

या रा�यातील िनलिगरी,अ�नमलाई,पळणी टेकडया,व अ�य  पव�त रागा�या वर�या प�यात आढळतात.शोला  वने,द�या�या ्ं ं ं ं्

तळभागात िजथे परसा ओलावा आिण आ�त� ा असते,अशा िठकाणी आढळतात.या �कारची वने साधारणपण१े२०० मी. ु

(४००० फ.) व �यापे�ा अिधक उचीवर आढळन येतात.दरीभागात घनदाट वने आिण वर�या उतारावर गवताळ �दशे अशी ू ं ू ं

शोलाची  रचना असते.गवताळ उताराना शोला तणभमी (गवती रान) असे �हणतात.शोलातील वने सदाह�रत �कारची ृं ू

असन,झाडे फार उच नसतात. झाडाना अनेक फा�ा असन �याचा पणस� भार घमटाकती आिण दाट असतो.वनाच े दोन िकवा ृू ं ं ं ू ं ं ु ं ं

तीन थर असन वरचा थर घनदाट पालवीने बनलेला असतो.�यामळे िदवसाढव�या स�ा  जमीन अधारलेली असते.शवैाल ू ु ु ं

,नेच,ेह�रता यासार�या आिधपादपाची इथ�या व�ावर रेलचले िदसते.मळ�या िहमालयातील असणा�या �होडोड��ोन सार�या ृं ं ं ू
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वन�पती, तसेच िनलिगरी ताहर हा पव�तीय बोकडही इथला  रहीवासी आह.े शोला वनाचा आकार दोन  ह�ेटर पासन शकेडो ं ू

ह�ेटर पय�त असतो.शोला तणभमी (करण)े पव�ता�या वर�या िव�तीण � उतारावर थेट मा�यापय�त आढळतात. इथे गवता�या ृ ू ु ं ं ं

�जात�च े�ाब�य असते.अधन मधन खरटी झडपे आढळतात. या गवती उताराच ेवग�करण ‘पव�तीय तणभमी (गवताळ �दशे)’ ृू ू ु ं ूु

असे केले जाते.

शोला वने आिण गवताळ उताराचे मह�व काय?ं

आिथ�क मह�व: शोला वन�काराच ेआिथ�क मह�व मया�िदत होते व आह.ेया वन�कारातील व� मद गतीने वाढतात. �यापासन ृ ं ू

िमळणारे लाकड फारसे उपय� नाही.ू ु

पा�याचा उगम�ोत: िनलिगरी व दि�णकेडील अ�य पव�त रागामधन वाहणा�या  कावेरी, भवानी,पे�रयार,वैगाई,ता�पण� या ं ं ू ं

सार�या अनेक न�ाच ेउगम शोला वनात आहते. िकनारी आिण मदैानी �दशेातील शतेी आिण कोटयवधी लोकस�या या ्ं ं ं

न�ा�या पा�यावर अवलबन आह.ेिकबहना कावेरी ि�भज �दशेातील शतेी सप�नता ब�याच अशी शोला वनावर अवलबन �ं ं ू ं ु ं ं ं ं ू

आह.े एका पया�वरण अ�यासकाने शोला वनाच ेवणन�  ‘उप�र पा�या�या टा�या’ (Overhead water tanks) असे केले आह.ें

व�य�ाणी आिण सप�न जैविविवधता: शोला वने आिण गवताळ उतारावर ५५० हन अिधक वन�पती �जात�ची न�द �ं ं

कर�यात आली आह.ेव�,वेली,झडपे,नेच,ेगवताच ेअस�य �कार इथे आढळतात. महाकाय नेच(ेGiant fern) सार�या ृ ु ं ंु

वैिश�यपण � �जाती इथे सापडतात.इथले �ाणी जीवनही िवशषे आह.े िसहप�छ माकड (Lion-tailed macaque) ह ेदिमळ�  ् ू ं ु ु

माकड शोला वना�या आ�यानेच राहाते.िनलिगरी ताहर व िनलिगरी माट�न ह ेमळच ेिहमालयीन पण दि�णकेडे �वत�पण ें ू ं

उ��ात झालेले स�तन �ाणी अन�म ेशोला गवती रान व शोला जगल या िनवासाच ेरिहवासी आहते.शोला वनातील ं ु ं ं ं

प�ीजीवनही सम� असन समारे ३०० हन अिधक �जात�ची इथे न�द झालेली आह.े यातील ब�याच �जाती �दशेिन� ृ �ू ु ं

(Endemic) आहते.

िनसगा�तील सौदया�िव�कार: दरी भागातील शोला वन   आिण वर�या उतारावर असणारे िव�तीण � करणाच े �दशे ही रचनाच ं ु
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भ�नाट आह.े शोला वने ही घाट �दशेातील सौदय�-�थळे आहते.
शोला वन व तण भमी धोके:ृ ू

१. मळेशेती आिण व� लागवड �े�ाचा िव�तार: शोला�या वर�या उतारावरील जगले व गवती राने तोडन पव� चहा व ृ ू ूं ं

कॉफ�च ेमळे याची उतारावर लागवड कर�यात आली.ं ं
२. गरेचारण: या करणाना ध�न अनेक समह गेली अनेक शतके इथे �थाियक झाले आहते. �या�या वाढ�या गरेचारणामळे  ु ु ं ू ं ु ु

शोला करणाचा �हास होऊ लागला.ु ं
३. िवदेशी �जात�चा �सार व आ�मण: Ageratina adenophora, Cytisus scoparius, आिण Ulex europaeus या 

िवदशेी �जात�च ेआ�मण,तसेच १९�या शतकात ऑ��ेिलयामधन आणले�या ऑ��ेिलयन अकेिशया ,यकािल�टस,पाईन ू ु

इ�यादी िवदशेी व�ाची, मळच ेजगल तोडन, मोठया �माणात केलेली लागवड,यामळे शोला वनाचा नाश वा सकोच झाला ृ ् ुं ू ं ू ं ं

आह.ेघाणरेी,फडया िनवडग,रानमारी,गाजर गवत या दशेीयकत वन�पती �जात�च ेआ�मणही शोला �यव�थेचा �हास कर�यास ृ् ु ं

कारणीभत ठर�या आहते.ू
४. �थािनक �जाती धो�यात: गवताळ प�े न� झा�यास वा �याच ेिवखडण झा�यास,�थािनक वन�पती आिण �ाणी �जाती ं ं

धो�यात ये�याचा सभव.उदा. िनलिगरी िपिपट ही �दशेिन� प�ी �जाती.(पळणी टेकडया)्ं
५. दल�ि�त िनवास: शोला गवतीरान,अनेक सजीवासाठी �ाितक िनवास आह.े मा� ह ेिनवास दल�ि�त असन , सवधन�  ं ं ू ंु ु

�क�पात �याना �ाधा�य�म नाही.शोला करणाकडे गवती वैराण �दशे �हणन पाहीले जाते.ं ं ु ं ू
६. वणवा: तणाचा उप�व नको �हणन दरवष� इथ�या करणाना आगी लाव�या जातात. यात �थािनक झडपी वन�पत�चा नाश ं ू ु ं ु

होतो. अशा आग�मळ दरीकडन  वर�या उताराकडे वाढ पाहणा�या  वनाना अटकाव होतो,�याच ेपन��जीवन अश�य होते.ु ू ं ू ं ं ु
७. जळणासाठी लाकडाची तोड, पव� खप होत असते.स�या ती िनय�णात आह.ेू ू ं
८. पय�टन िवकास: उधगमडलम,कोडाई कनाल,म�नार ही थड हवेची िठकाण,ेतसेच अ�नमलाई सारख ेअभय�दशे, याभोवती ं ु ं ं

पय�टन क� ि�त झाले असन;पय�टक व वाहनाची गद�,�यामळे होणारी वाहतक क�डी व �दषण, �लाि�टक कच�याची िनिमत� ी या ू ं ु ू ू

काही सम�या िनमा�ण झा�या आहते. या सवा�चा एकि�त प�रणाम �हणजे िनलिगरी बायोि�फअर सरि�त �े�ातील  ं

भमीउपयोजन खालील �माण ेबदलले(आकडेवारी कालावधी १८४९-१९९२) ू
 • शोला वना�या �े�ात समारे ५१ ट��याची घट.ं ु ं
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 • शोला करण ेसमारे ८४ ट��यानी कमी.ु ु ं
 • पारपा�रक शते ी �े�ात समारे ३८ ट�के घट.ं ु
 • चहाच ेमळे, ऑ��ेिलयन बाभळ आिण  यकैिल�टस या�या लागवड �े�ात १०० ट�के वाढ.ू ु ं
शोला सवध�नाची गरज काय? ं
शोला वन�कार अित सवेदनशील आह.े एकदा का  मळ िनवास न� झाला तर परत �याच ेपन��जीवन कठीण.शोला वना�या ं ू ु ं

सवधन� ामळे कावेरी ि�भज �दशेातील पाणी टचाई कायमची सप�यास मदत होऊ शकते.कडे कोसळण,ेभ�खलन या सम�या ं ु ु ं ं ू ं

काही �माणात िनयि�त होतील.तसेच इथली वैिश�यपण � जैविविवधता िटकन राहील. ं ् ू ू
 • सबिधत रा�य सरकारानी १९८७ म�ये ऑ��ेिलयन बाभळ आिण यकैिल�टस या�या लागवडीवर बदी ं ं ं ू ु ं ं

घातली.नैसिग�क अिधवासाची पन�था�पना व जैविविवधता सवधन�  यास मह�व द�ेयाच ेठरले.ं ु ं
 • ड�गर �े� िवकास काय��मातग�त अवनत �े�ावर मोठया �माणावर �थािनक �जात��या रोपाची लागवड ्ं ं

कर�यात येऊन,वनिनिमत� ीचा �य�न चाल झाला.लागवड-�े� भोवती भ�कम कपण घालन सरि�त कर�यात आले.ू ं ु ू ु
 • िनलिगरी पव�तीय �दशेात िवशषे शोला वन सर�ण सिम�या �थापन कर�यात आ�या.या सिम�यात �थािनक ं ं

िश�क,िव�ाथ�,िनसग� �ेमी,पया�वरणत� आिण �ाम�थ याना सहभागी कर�यात आले आह.ेसवा��या सहभागातन शोला वने ं ू

आिण करणातील �लाि�टक गोळा करण,ेिवदशेी �जाती उपटन न� करण,ेशोला वनािवषयी जागती िनमा�ण करण ेइ�यादी  काम ेृु ू ं

कर�यात आली.
 • वन खा�याने शोला वना�या प�रसरात राहणा�या कटबाना �वयपाक-गैस वाटप केले. यामळे लोकाच ें ु ु ं ं ं ु ं

वनावरील अवलिब�व कमी होऊन वनातील ये-जा व जळणासाठीची तोड कमी झाली.प�रणामी वनाच ेप��जीवन गितमान ं ं ं ु

होऊन व�य �ा�याचा वावर काही  �माणात वाढला.ं
    शोला वने आिण करण ेयाच ेसर�ण,सवधन�  आिण पन��जीवन लोक सहभागािशवाय श�य नाही.ु ं ं ं ु
    

शोला वन आिण तणभमीृ ू
(आभार: Wikipedia.org)
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 EARTH MARVELS 
(C

 (Compiled by Dr. Tushar Shitole) 

El Nido, Philippines 

  Situated in Bacuit Bay, El Nido, covering a land area of 465.1 square 

kilometres (179.6 sq mi) in the northernmost tip of mainland Palawan, is bordered by 

the Linapacan Strait in the north, the Sulu Sea in the east, and the South China Sea in 

the west. It is composed of 45 islands and islets, each has its own unique geological 

formations. The highest peak is at Cadlao Island, towering up to 640 metres (2,100 

ft)above sea level.

 Toge the r  w i th  Su lu 

Archipelago, Sabah, and 

South China Sea, El Nido, 

being part of Palawan, is 

located in the tectonically 

active and seismically 

active Sunda Plate, a 

plate that is ent i rely 

s e p a r a t e  f r o m  t h e 

Philippine Mobile Belt to 

which the rest of the 

Philippines belongs. The 
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Permian to Paleogene rocks and limestone cliffs of El Nido are similar to those that 

can be found in Ha Long Bay in Vietnam, Guilin in China, as well as Krabi in Thailand, 

all of which are part of the Sunda Plate.
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