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INTRODUCTION 

India is one of the oldest civilizations in the world with a kaleidoscopic variety and rich cultural heritage. It has achieved 
all-round socio-economic progress since its Independence. India has become self-sufficient in agricultural production 
and is now one of the top industrialised countries in the world and one of the few nations to have gone into outer space 
to conquer nature for the 
benefit of the people. It 
covers an area of 32,87,263 
sq. km (1,269,346 sq mi), 
extending from the snow-
covered Himalayan heights 
to the tropical rain forests of 
the south. As the 7th largest 
country in the world, India 
stands apart from the rest of 
Asia, marked off as it is by 
mountains and the sea, 
which give the country a 
distinct geographical entity. 
Bounded by the Great 
Himalayas in the north, it 
stretches southwards and at 
the Tropic of Cancer, tapers 
off into the Indian Ocean 
between the Bay of Bengal 
on the east and the Arabian 
Sea on the west. 

Kanyakumari is the 
southernmost tip of the 
Indian mainland, while the 
southernmost point in India 
is Indira Point on Great 
Nicobar Island and also 
known as the Pygmalion 
Point or Indira Point is 
located at 6° 45ʹ N latitude. 
North-south extent from 
Indira Col in Kashmir to 
Kanniyakumari is 3,214 km. 
East-west width from the 
Rann of Kachachh to Arunachal Pradesh is 2,933 km and with an area of 32,87,263 sq km, India is the seventh largest 
country of the world.  

India accounts for about 2.4 per cent of the total surface area of the world. India's borders with Pakistan and Bangladesh 
are based upon the Radcliffe Line. The border with Pakistan is 3,323 kms. India also claims its 106 km border with 
Afghanistan in PoK. The border with Bangladesh runs 4,096.70 kms.  

This border is spotted by Chitmahals which are known as Enclaves or Indo-Bangladeshi Enclaves. India and China border 
runs along the Line of Actual Control for 4,057 km along Jammu and Kashmir, Uttarakhand, Himachal Pradesh, Sikkim 
and Arunachal Pradesh. India’s border with Myanmar runs 1,643 km along the southern borders of India's northeastern 
states viz. Mizoram, Manipur, Nagaland and Arunachal Pradesh. India's border with Bhutan runs 699 km. The border with 
Nepal runs 1,751 km along the foothills of the Himalayas in northern India. The Siliguri Corridor, narrowed sharply by 
the borders of Bhutan, Nepal and Bangladesh, connects rest of India with the northeastern states. 
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The Tropic of Cancer passes through the middle of the country dividing it into two latitudinal halves. The area to the 
north of Tropic of Cancer is nearly twice the area which lies to the south of it. South of 22° north latitude, the country 
tapers off over 800 km into the Indian Ocean as a peninsula.  

 

 Time difference on eastern and western side of India : 

East-West time difference is nearly 2 hrs.  

The earth moves [rotation and revolution] around its axis through 360° in 24 hours. Thus, a difference of 1° longitude 
will make a difference of 4 minutes in time. Therefore the difference of local time between western-most point and 
eastern-most point is 30 x 4 = 120 minutes or 2 hours. 

 India- Tropical or Temperate Country? 

The temperate part (north of Tropic of Cancer) is twice the area of tropical part. But India has always been treated as a 
tropical country for two different reasons – physical and cultural. 

 Physical Geographical Reasons 

The Indian sub-continent also presents a perfect natural integration that encompasses sublime highlands, whispering 
air, grooving grasslands, networking tributaries, carefree beach-waves, mighty glaciers, sultry desert, and all that makes 
this mighty country, truly special. 

The country is separated from the rest of Asia by Himalayas. Its climate is dominated by the tropical monsoons and the 
temperate air masses are blocked by Himalayas. Entire area south of the Himalayas is essentially tropical from climatic 
point of view: Although the night temperatures in Winter at several places in North India may come down to the level 
of those prevailing in temperate lands, yet clear skies and intense insolation raise the day temperatures to a tropical 
level. 

 Cultural Geographical Reasons 

That India is an extremely diverse country is a widely known, but nonetheless true, platitude. For convenience, India is 
usually interpreted through geographical categories, such as North India, Northeast India, West India, or South India. 

Indians themselves have historically seen their subcontinent as compromising two major regions, which better reflects 
cultural and historical divisions in the regions: the Aryavarta and the Deccan. While these somewhat reflect the common 
understanding of there being a north-south division in India, Aryavarta and the Deccan do not map on exactly to the 
ideas of North and South India. These two regions are defined by distinct topographies and geologies, and as a result, 
different social patterns and agricultural patterns. The Deccan is distinct from South India — which is usually defined as 
the five Dravidian-language speaking states of peninsular India — in that it includes Goa, Maharashtra, Odisha, much of 
Chhattisgarh, and parts of Gujarat, Madhya Pradesh, and Jharkhand. 

Traditionally, either the Vindhya Mountains or the Narmada River in central India have traditionally formed the boundary 
between northern and southern India, between Aryavrata and the Deccan. 

 India’s Frontiers 

Data from Ministry Of Home Affairs (Department Of Border Management) India has 15106.7 Km of land border running 
through 92 districts in 17 States and a coastline of 7516.6 Km [6100 km of mainland coastline + coastline of 1197 Indian 
islands] touching 13 States and Union Territories (UTs). Barring Madhya Pradesh, Chhattisgarh, Jharkhand, Delhi and 
Haryana, all other States in the country have one or more international borders or a coastline and can be regarded as 
frontline States from the point of view of border management. India’s longest border is with BANGLADESH while the 
shortest border is with Afghanistan. 
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The length of India’s land borders with neighboring countries is as under: 

 

1. Border with China 

This is the second longest border of India, next only to its border with Bangladesh. Five Indian states, namely Jammu 
and Kashmir, Himachal Pradesh, Uttarakhand, Sikkim and Arunachal Pradesh touch the Indian boundary with China. The 
Sino-Indian border is generally divided into three sectors namely : (i) the Western sector, (ii) the Middle sector, and (iii) 
the Eastern sector. 

Boundary : 

 It is the well-established line between two countries or states. Example, the boundary between North 
Korea & South Korea. 

 The following are the functions of boundaries: 
 The country's jurisdiction and sovereignty are marked by boundaries.  
 The country enjoys law operability and defense right under national boundaries.  
 The country enjoys collecting the tax under national boundaries. 
 The boundaries can be marked : 
 River, mountain, etc ,Ocean 
 By the fencing barriers 
 Man-made wall 

 

Frontier: 

 Geographical areas between countries boundary which do not have strong control of any nation is called 
frontier. Over the period, expansion of national boundaries is possible by the encroachment in the 
frontier area.So in one line, frontier and boundaries are the same and it represents the single 
geographical phenomenon with different time scales. 

 For examples,  
 In the village, in childhood, we all must have noticed that there was an unused area between the two 

farmer agriculture fields and the same unused area was being encroached by both the farmers from time 
to time. Now we will not see any unused area between the agriculture field, now it became the well-
defined line. In this scenario, the unused area is called the frontier and the well-defined line is called 
boundaries. In medieval times, The almighty Himalayans were the frontier between Indian and Tibet, now 
there are well-defined boundaries between India and China. 

  In Africa, frontiers are still found between countries. 
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 The Western Sector 

Separates Jammu and Kashmir state of India 
from the Sinkiang (Xinjiang) province of China. 

The western sector boundary is largely the 
outcome of the British policy towards the state 
of Jammu and Kashmir. 

China claims the Aksai Chin district, the 
Changmo valley, Pangong Tso and the 
Sponggar Tso area of north-east Ladakh as 
well as a strip of about 5,000 sq km down the 
entire length of eastern Ladakh. China also 
claims a part of Huza-Gilgit area in North 
Kashmir (ceded to it in 1963 by Pakistan). 

 The Middle Sector 

Two Indian states of Himachal Pradesh and 
Uttarakhand touch this border. 

 The Eastern Sector 

The 1,140 km long boundary between India and China runs from the eastern limit of Bhutan to a point near Talu-Pass 
at the trijunction of India, Tibet and Myanmar. This line is usually referred to as the Mc Mahon Line after Sir Henry Mc 
Mahon, then foreign secretary of British India, who negotiated the boundary agreement between Great Britain and Tibet 
at Shimla accord in 1913-14. 

What's the source of tension between India and China? 

 The root cause lies in an ill-defined, 3,440km (2,100-mile)-long border that both countries dispute. 
 Rivers, lakes and snowcaps along the frontier mean the line can shift, bringing soldiers face to face at many 

points, sometimes leading to confrontation. 
 The two nations are also competing to build infrastructure along the border, which is also known as the Line of 

Actual Control. India's construction of a new road to a high-altitude air base is seen as one of the main triggers 
for a clash with Chinese troops in June that left at least 20 Indian soldiers dead. 
 

How bad is the situation? 
 This year (2020) has been particularly violent. The June clash in the Galwan Valley - fought with sticks and clubs, 

not guns - was the first fatal confrontation between the two sides since 1975, and relations have continued to 
deteriorate. 

 India acknowledged its deaths. China did not comment on reports it also suffered fatalities. 
 

2. The India-Nepal Boundary 

Five states of India, namely Uttarakhand, Uttar Pradesh, Bihar, West Bengal and Sikkim touch the Nepalese border with 
India. The border is a porous one with unrestricted movement of goods and people between Indian and Nepal. Major 
portion of Indo-Nepalese border runs in the east-west direction almost along the foothill of the Shiwalik Range. The 
India-Bhutan Boundary is quite peaceful border and there is no boundary dispute between the two countries. 

Recent Issue : 

 The Kalapani territorial issue: 
 

 Kalapani lies on the easternmost corner of Uttarakhand’s Pithoragarh district, between Nepal and India. 
 Both India and Nepal lay claim to Kalapani. 
 The dispute was revived in November 2019 when India published a revised political map showing the newly 

created UTs of J&K and Ladakh. 
 The map showed Kalapani as part of Pithoragarh district. 
 Nepal protested immediately and drew attention to the issue. 
 Very recently, India inaugurated the Darchula-Lipulekh pass link road, cutting across the disputed Kalapani area. 
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 The road is used by Indian pilgrims to Kailash Mansarovar. 
 

 What are Nepal's claims based on? 
 
 The Kalapani region derives its name from the river Kali. Nepal’s claims to the region are based on this river. 
 The River became the marker of the boundary of the kingdom of Nepal following the Treaty of Sugauli. 
 This was signed between the Gurkha rulers of Kathmandu and the East India Company after the Gurkha 

War/Anglo-Nepal War (1814-16). 
 According to the treaty, Nepal lost the regions of Kumaon-Garhwal in the west and Sikkim in the east. 
 The King of Nepal gave up his claims over the region west of the river Kali which originates in the High Himalayas 

and flows into the great plains of the Indian subcontinent. 
 According to the treaty, the British rulers recognised Nepal’s right to the region that fell to the east of the river 

Kali. 
 Here lies the historic origin of the dispute. 
 According to Nepal’s experts, the east of the Kali river should begin at the source of the river. 
 The source according to them is in the mountains near Limpiyadhura, which is higher in altitude than the rest of 

the river’s flow. 
 Nepal claims that a land mass, high in the mountains that falls to the east of the entire stretch starting from 

Limpiyadhura downwards, is theirs. 
 India on the other hand says the border begins at Kalapani which India says is where the river begins. 
 The dispute is mainly because of the varying interpretation of the origin of the river and its various tributaries 

that slice through the mountains. 
 

 About the Darchula-Lipulekh pass link road 
 
 For India, the Lipulekh pass has always been part of the road to Tibet. 
 Since 1981, when China re-opened the Kailash-Mansarovar pilgrimage route for Indians, they have also used the 

pass to walk into Tibet. 
 It was mentioned as one of the border passes for trade in a 1954 agreement with China. 
 India's part was also reaffirmed in another trade agreement in 2015. 
 The road built now follows the same alignment, and would essentially cut down their travel time by 3 days each 

way. 
 [But India and China were in clear violation of Nepal’s concerns during the 2015 Lipulekh agreement that 

renewed India’s Mansarovar pilgrimage connection. 
 Neither side consulted Nepal or sought its opinion before that agreement that boosted pilgrimage and trade 

to Tibet.] 

 

3. The Indo-Pakistan Boundary 

This is spread across extreme climatic 
conditions given that the boundary 
runs from the hot Thar Desert in 
Rajasthan to the cold Himalayas in 
Jammu and Kashmir. India shares 3323 
km long and complicated boundary 
with Pakistan. The India-Pakistan 
boundary is categorized under three 
different heads. The first is the 
international boundary also known as 
the ‘Radcliff line’. It is 2308 km long 
and stretches from Gujarat to parts of 
Jammu district in Jammu and Kashmir. 
The second is the line of control (LoC), 
or the Cease Fire Line, which came into 
existence after the 1948 and 1971 wars 
between India and Pakistan. This line is 
776 km long, and runs along the districts of Jammu (some parts), Rajouri, Poonch, Baramula, Kupwara, Kargil and some 
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portions of Leh. And the third is the actual ground position line (AGPL), which is 110 km long and extends from NJ 9842 
to Indira Col in the North (Siachin Glacier). 

In the 1990s, India began to fence this massive, border, of which 550 kms in J&K were completed in 2004. By 2011, 
almost all of the border fencing – along J&K, Punjab, Rajasthan and Gujarat – was completed. 

The double-row fencing on the LoC is meant to keep out militants, separatists, smugglers and other infiltrators, and for 
this purpose, it has been electrified, connected to a range of sensors and strewn with landmines. The entire border is 
also lit up with strong floodlights installed on more than 50,000 poles. As a result, the Indo-Pak border can actually be 
seen from space at night. 

There are about 700 border out posts, one Integrated Check post is there at Attari, Amritsar. 

Despite of fencing smuggling, mainly of Heroine is rampant at border of Punjab. It happens because villagers at both 
sides of border are accomplice to such activities. Further, Involvement of Local politicians is also there in these cases. 

Apart from this, anti-India Jihadist Groups are in collusion with Pakistan Armed forces who constantly tries to push 
terrorists to Indian Side of LOC. For this there has been occasional indiscriminate firing from Pakistani side in which 
Soldiers and citizens get killed. Few years back there was news that a 10 meter wall of earth excavations is being erected 
at border near Jammu. 

Recently, Border Security Force is implementing a Rs. 4500 crore project, ‘Smart Fence’ mechanism. Under this laser walls 
and heat sensor system will be installed on the boundary. While this may deter terrorists and Pakistan, innocent villagers 
may get caught into the trap. 

Integrated Check Post at Attari remains pretty busy for trade and this is only venue for cross border trade with Pakistan. 

4. The India-Bangladesh Border 

India’s 4,096 km long border with Bangladesh is the longest. This boundary has been determined under the Radcliffe 
Award which divided the erstwhile province of Bengal into two parts. 

There were some boundary disputes between India and Bangladesh that were resolved by the implementation of the 
historic “Land Boundary Agreement”. 

During the visit of Indian Prime Minister to Bangladesh in June 2015, the Land Boundary Agreement between India and 
Bangladesh of 1974 and its Protocol of 2011 were ratified. 

The implementation of the Agreement and Protocol has settled all outstanding land boundary issues between India and 
Bangladesh. 

5. India-Myanmar Boundary 

This boundary runs roughly along the watershed between the Brahmaputra and Ayeyarwady [Irrawaddy]. It passes 
through thickly forested regions, with Mizo Hills, Manipur and Nagaland on the Indian side and Chin Hills, Naga Hills 
and Kachin state on the Myanmar side. 

6. India-Sri Lanka Boundary 

India and Sri Lanka are separated from each other by a narrow and shallow sea called Palk Strait. Dhanushkodi on the 
Tamil Nadu coast in India is only 32 km away fromTalaimanar in Jaffna peninsula in Sri Lanka. These two points are 
joined by a group of islets forming Adam’s Bridge. 
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Indian Geological Characteristics: 

Indian subcontinent, Australia, New Guinea, and Tasmania, New Zealand etc. have a common geological history by virtue 
of being an integral part of the Mesozoic Gondwana super-continent until 160 million years ago. The earth is 4700 
million years old and the earliest supercontinent Vaalbara started forming around 3600 million years ago. It took nearly 
400 million years to get completed and was ready by 3100 million years ago. 

Then, around 2500 years ago, Vaalbara started breaking. The result of this breaking was that another supercontinent 
Kenorland formed around 2700-2500 million years ago. The breaking kept on and then Supercontinent Columbia formed 
around 1800-1500 million years ago. Around 750 million years ago, a new supercontinent was formed that was called 
Rodinia. In the late Paleozoic period (542 - 250 million years ago) super continent 

Pangaea was formed that existed during the Paleozoic and Mesozoic eras. Pangaea started beginning to break up 
approximately 200 million years ago, before the component continents were separated into their current configuration. 
It first broke into Northern Laurasia (Angaraland) and Southern Gondwanaland.  

Later, the Laurasia and Gondwana drifted apart. Gondwana included Antarctica, South America, Africa, Madagascar, 
Australia-New Guinea, and New Zealand, as well as Arabia and the Indian subcontinent, which have now moved entirely 
into the Northern Hemisphere. 

Thus, from geological history two main structural divisions of India are the Himalayan Mountain Chain, which is a part 
of Laurasia or Angaraland and the southern pan called Gondwanaland of which Peninsular India formed one of the 
blocks. The intervening space between the two giant continental blocks was filled with water. It was a shallow sea called 
Tethy's Sea.  

During the subsequent geological periods, the Indian Peninsular block began drifting northward leaving a huge gap 
filled with water which truly came to be called the Indian Ocean.  

As the peninsular block continued its drift northward, the Indian Ocean continued to advance and filled up the 
depressions on either side of the landmass when it compressed the Tethy's Sea. Thus, the Arabian Sea and Bay of Bengal 
were formed. What was once the Tethy’s Sea has become the Mediterranean Sea. Other remnants are the Black, Caspian, 
and Aral Seas (via a former inland branch known as the Paratethys).  

The similarity in the geological formation produced more or less similar type of mineral wealth in both India and 
Australia. Despite the variance in the biotic life between India and Australia, there are certain endemic plant and animal 
species, pointing to the super continent connection. 

Indo-Bangladesh enclaves or Chitmahals are the enclaves along the Bangladesh–India border. There are 102 Indian 
enclaves inside Bangladesh and 71 Bangladeshi ones inside India, with a combined population between 50,000 to 
100,000. Inside those enclaves are also 28 counter-enclaves and one counter-counter-enclave, called Dahala 
Khagrabari. In September 2011, the Prime Ministers of the two countries (Manmohan Singh of India and Sheikh 
Hasina of Bangladesh) signed an accord on border demarcation and exchange of adversely held enclaves. Under 
this agreement, the enclave residents may continue residing at their present location or move to the country of 
their choice.  

The story of the  Chitmahals is as follows:  

The Raja of Cooch Behar and the Nawab of Rangpur, the rulers of two minor kingdoms that faced each other near 
the Teesta River, staked games of chess with plots of land.  settle their debts, they passed chits — pieces of paper 
representing the territory won or lost — back and forth. When Sir Cyril Radcliffe, the law lord who partitioned India, 
drew the 1947 border, Cooch Behar went to India and Rangpur to Bangladesh — including the people who lived 
on the two kings' 162 "chit mahals," or paper palaces. Their villages, caught on the wrong side of the border, are 
now small islands of India surrounded by Bangladesh or vice versa. Elsewhere in this same stretch of border are 
villages that simply refuse to accept the lines drawn by Radcliffe's pen. New Delhi backs those that want to stay in 
India, despite the legal claim of Bangladesh, and Dhaka does likewise. There are 1,696 acres (690 hectares) of these 
"adverse possessions," where India and Bangladesh effectively occupy each other’s terrain that means 21 miles (34.5 
km) of border that cannot be fenced, cannot be floodlit or gated and in many cases is simply not policed at all. 
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Please note that Strait of Lombok is part of the 
biogeographical boundary between the fauna of 
Indomalaya ecozone and the distinctly different 
fauna of Australasia. The boundary is known as 
the Wallace Line, for Alfred Russel Wallace, who 
first remarked upon the striking difference 
between animals of Indo-Malaysia from those of 
Australasia and how abrupt the boundary was 
between the two biomes. 

Rock Formations (Stratigraphy) 

Structurally the Indian landmass is divided into 
three main divisions consisting of 

 The Himalayan Mountain Chain 
 The North Indian Plain; and 
 The Peninsular Plateau. 

However, stratigraphically, India can be divided 
into several divisions: 

 Archean System 
 Dharwar System 
 Cudappah 
 Vindhyan 
 Paleozoic 
 Mesozoic 
 Gondwana 
 Deccan Trap 
 Tertiary 
 Alluvial 

Structurally, the peninsular India is geological museum of various groups of rocks, many of which are juxtaposed, 
beginning with the Archaean group to recent sediments of the Aryan group. India, being a large country, has diverse 
geology. Different regions in India contain rocks of all types belonging to different geologic periods. Some of the rocks 
are badly deformed and transmuted while others are recently deposited alluvium that has yet to undergo diagenesis. 
Mineral deposits of great variety are found in the subcontinent in huge quantity.  

1. The Archaean group (4000my-2300my ago):  
 
The Archaean group of rocks consists of two systems namely- 

I. The Archaean System 
II. The Dharwar System 

 

I. Archean formations ( 04 bil. Yrs ) 

These are the most ancient rocks, first to be formed at the time of cooling and solidification of upper crust. These rocks 
form the foundation of peninsular India.  They often underlie the strata formed subsequently and are generally known 
as fundamental/Basement complex. Archean rocks, also known as Pre-Cambrian rocks are the oldest rocks of the earth’s 
crust. The Archean period covers 86.7% of Total geological history time of earth and therefore is very significant. This 
period marks the development of first photosynthesis, the life support atmosphere. 

The major characteristic of the Archean rocks is that they are azoid, means that are devoid of any form of remnants of 
life in them. They serve as the basement complex or fundamental gneisses. 

The Archean rocks in India are called Purana Rocks means the oldest rocks. The Archean or Purana rock system in India 
is found in Aravallis mountains, 2/3rd of the Deccan peninsula and some parts of north east. These rocks have abundant 
metallic and non-metallic minerals such as iron, copper, manganese, bauxite, lead, zinc, gold, silver, tin, tungsten, mica, 
asbestos, graphite, etc. 
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II. Dharwar system (04-01 Bil. Yrs.) 

These rocks are formed from the sediments derived from the denudation of pristine Archaean rocks. These rocks 
represent the most ancient metamorphosed sedimentary rock system of India. Dharwar system is later than the Archean 
system but older than the other systems. The Dharwar period of rock formation has been largely fixed from 2500 million 
years ago to 1800 million years ago. Dharwar Rock System is special because it is the first metamorphic sedimentary 
rocks in India. They are named Dharwar system because they were first studied in Dharwar region of Karnataka. But they 
are also found in Aravallis, Tamil Nadu, Chotanagpur plateau, Meghalaya, Delhi, and the Himalayas region. The Dharwar 
rocks are rich in iron ore, manganese, lead, zinc, gold, silver etc. The Champions series containing gold mines lie within 
this system. This Champion system is named after the Champion reef in the Kolar Gold Fields. The Kolar Gold Fields 
contain one of the deepest gold mines of world. The other series of Dharwar system are as follows: 

 Champaner series that is found near Baroda is a source of a lush green variety Of marble. 
 Closepet series that is found in Balaghat and Chhindwara of Madhya Pradesh. It is rich in Copper ores. 
 Chilpi Series that is found in and around the Closepet series in Balaghat and Chhindwara Iron-Ore series that is 

located in Singhbhum, Mayurbnhanj and Keonjhar rangaes. 
 

2. The Purana group (1400my- 600 my ago): 
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The Proterozoic rocks in India are known as the Purana group of rocks and it includes- 

I. Cuddapah rock system 
II. Vindhayan rock system 

 
I. Cudappah System 

After a long gap of time the rock system next to Dharwar began to be deposited. A great thickness of unfossiliferous 
sediments derived from Dharwar landscape was deposited in great synclinal basins. The formation is known as Cuddapah 
system. Cudappah System rocks are rich in metamorphic rocks such as sandstone, shale, limestone, quartzite, and slate. 
They contain iron and other inferior quality of ores and minerals. They are mainly found in Cudappah district of Andhra 
Pradesh along with other places such as Chhattisgarh, Rajasthan, Delhi, and the lesser Himalayas. One of the important 
series of Cudappah System is Papaghani series, named after the river of same name in Andhra Pradesh. These have 
unfossiliferous clay, slates, sandstones and limestones was deposited in synclinal basins [depression between two folds 
{Fold mountain}]. The outcrops best observed in Cuddapah district of Andhra Pradesh. These rocks contain ores of iron, 
manganese, copper, cobalt, nickel, etc. They contain large deposits of cement grade limestones. 

II. Vindhyan System 

This system comprise of ancient sedimentary rocks superimposed on the Archaean base. Large area of this belt is covered 
by Deccan trap. The Vindhayan system is found continue to north under the gangetic alluvium and are perhaps buckled 
down underneath the Himalayas. The Vindhyan Mountains form a dividing line between the Ganges plain and Deccan 
Plateau. The Vindyan system is named after Vidhyan Mountains. This system rocks are extensively distributed in India 
from Chittorgarh (Rajasthan) to Sasaram (Bihar).  

The Vindhyan System is separated from Aravallis by the Great Boundary Fault. They are famous sources of Red Sandstone 
and other building material. The well known Panna and Golconda diamonds are found in this formation. The important 
series of this system are Bhander series, Bijwar series and Kaimur series.  

All are rich sources of Building material. This system derives its name from the great Vindhyan mountains. The system 
comprises of ancient sedimentary rocks (4000 m thick) superimposed on the Archaean base and are mostly 
Unfossiliferous. The large area of this belt is covered by the Deccan trap.  

The Vindhayan system have diamond bearing regions from which Panna and Golconda diamonds have been mined. It 
is devoid of metalliferous minerals but provides large quantities of durable stones, ornamental stones, limestone, pure 
glass making sand etc.. 

3. Aryan Rock System 
I. The Deccan Trap 
II. The Tertiary System 
III. Gondwana System 
IV. Jurrasic System 
V. Quaternary System 

 
I. The Cretaceous system or the Deccan Trap ( 350 Mil yrs ) 

 
Towards the end of Cretaceous till the Eocene stupendous volcanic outburst overwhelmed vast area of peninsular India 
and fully covered the preexisting topography. This lava formed plateau with step like slope are called Deccan trap and 
the lava interbedded with sedimentary beds formed inter trappen beds. 

Some people broadly divide the geographical land area of India into three parts viz. Deccan trap, Gondwana and 
Vindhyan. The Deccan Trap covers almost all of Maharashtra, some parts of Gujarat, Karnataka, Madhya Pradesh and 
marginally Andhra Pradesh. Deccan Trap is thought to have formed as result of sub-aerial volcanic activity associated 
with the continental deviation in this part of the Earth during the Mesozoic era.  

This implies that generally, the rocks of Deccan Trap are igneous. The Deccan system is marked by a transgression of 
the sea at Coromandal coast and Narmada valley and the upwelling of huge quantity of Lava/ basalt , so the Cretaceous 
system or Deccan Trap is made up of Basalt rocks.  

The Carboniferous rocks (350 million years) comprise mainly of limestone, shale and quartzite. Mount Everest is 
composed of Upper Carboniferous limestones. Coal formation started in the Carboniferous age. Carboniferous in 
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geology means coal bearing. [most of the coal found in India is not of Carboniferous period; High quality coal of Great 
Lakes Region-USA, U.K and Ruhr region is Carboniferous coal]. 

How it was formed? 

When the Indian Plate mobbed northward after breaking off from the rest of Gondwana, it passed over a geologic 
hotspot, the Réunion hotspot, which caused extensive melting underneath the Indian craton. The melting broke through 
the surface of the craton in a massive flood basalt event, creating what is known as the Deccan Traps. It is also thought 
that the Reunion hotspot caused the separation of Madagascar and India. Volcanic outburst over a vast area of the 
Peninsular India from the end of the Cretaceous till the beginning of the Eocene gave rise to Deccan Traps. Basaltic lava 
flowed out of fissures covering a vast area of about ten lakh sq km. 

These volcanic deposits have flat top and steep sides and therefore called ‘trap’meaning a ‘stair’ or ‘step’ in Swedish. 
The process of weathering and erosion (denudation) since millions of years has reduced the Deccan Trap to almost half 
of its original size. Present 

Deccan Trap covers about 5 lakh sq km mainly in parts of Kuchchh, Saurashtra, Maharashtra, the Malwa plateau and 
northern Karnataka. Thickness of the Deccan Traps is 3,000 metres along the west which is reduced to 600-800 metres 
towards the south, 800 metres in Kuchchh and only 150 metres at the eastern limit. The weathering of these rocks for a 
long time has given birth to black cotton soil known as ‘regur’.  

II. The Tertiary System 

The Tertiary rock system belongs to Cenozoic era. The Cenozoic era has two periods’ viz. tertiary and quaternary. The 
beginning of the tertiary period is about 66 million years back. The final break-up of the gondwana land occur in this 
era and the Tethys sea got lifted in the Himalayas. The most important rocks of the system are in the northern plains of 
India in the location of Kashmir and bhadarwah, Bhangar and Khadar of Great Plains. The terraces of Jeelum narmada, 
Tapti, Godavari, Kaveri, Krishna etc are of this period. The rocks of this system are also found in coast of Kachchh, 
Katiawar, Konkan, Malabar, Nilgiri, and the Eastern Ghats. It’s about Eocene to Pliocene about 60 to 7 million years ago. 
The tertiary is the most significant period in India’s geological history because the Himalayas were born and India’s 
present form came into being in this period. 

 Tertiary coal 

Tertiary coal accounts for only 2% of coal in India. Tertiary coal has low percentage of fixed carbon and high moisture 
content. It also includes the Lignite. The Tertiary coal deposits are found in Assam, Meghalaya, Nagaland, Arunachal 
Pradesh, Jammu & Kashmir and Tamil Nadu. Out of them, Neyveli is the biggest lignite deposit of tertiary period. The 
other fields are as follows: 

 Assam: Makum coalfield in Dibrugarh district is the main coalfield. Other include Nahorkatiya, Doigrung, 
Nambor and Longoi. 

 Meghalaya: Khasi Jaintia and Mikir hills, Balyong, Doigring and Waimong coal-fields 
 Arunachal Pradesh: Namchick- Namphuk (Tirap) Abor hills, Miri, Daphla, Aka hills and Mizo 
 Nagaland: Nazira, Janji, Disai and Barjan are important coalfields of Nagaland. 
 Jammu and Kashmir: Kalakot, Mohogala, Metka, Ladda and Saugar Marg 
 The Gondwana and Tertiary Coal Deposits of India 

The India coal fields have been classified in two parts viz. Gondwana coal fields and Tertiary coal fields. The Gondwana 
Fields account for 98% of the total reserve and 99% of the total coal production in India. Rest 2% is the tertiary coal that 
distribution of coal in India is more Abundant on the eastern side of the country. While Gondwana coal is about 200 
million years old, tertiary deposits are approximately 55 million years old. The Gondwana System [derives its name 
Gonds, the most primitive people of Telangana and Andhra Pradesh] They are deposits laid down in synclinal troughs 
on ancient plateau surface. As the sediments accumulated, the loaded troughs subsided. Fresh water and sediments 
accumulated in these trough and terrestrial plants and animals thrived. This happened since Permian period (250 million 
years ago). 

III. The Gondwana System or Carboniferous period System or Dravidian System (600-300 Mil. Yrs ) 

As the name suggests, these are the major coal deposits of India. This system contains famous Damuda and Panchet 
series which are famous for coal deposits. The important coal bearing areas of this series are Raniganj, Jharia, Karanpur, 
and Bokaro of the Damodar basin in Odisha, and the Pench valley in Chhattisgarh and Madhya Pradesh, the jhingurda 
coal seam (Chhattisgarh). The Gondwana Supergroup forms a unique sequence of fluviatile rocks deposited in Permo-
Carboniferous time. Damodar and Sone river valley and Rajmahal hills in the eastern India is depository of the Gondwana 
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rocks. Found in the Extra Peninsular region (Himalayas and Ganga plain) and are very rare in Peninsular India. [The name 
‘Dravidian’ doesn’t mean they are found in South India]. These are abundant fossils. 

The rocks of Cambrian, Ordovician, Silurian, Devonian and Carboniferous periods are fall under Dravidian system. (All 
these are not important, only Carboniferous is important). 

 Gondwana Coal : 

The Gondwana coal fields occur mostly in the river valleys such as Damodar, Mahanadi, Godavari, and Narmada. The 
Gondwana coal is a laminated bituminous coal within which dull and bright layers alternate. This coal is almost free from 
moisture but it contains variable quantities of sulphur and phosphorous. In general, Gondwana coal is good steam or 
gas coal. This is also known as metallurgical coal. The largest resources of Gondwana coal are located in the Damodar 
valley (West Bengal, Jharkhand), Jharia, Raniganj and Bokaro. The Godavari, Mahanadi, Son and Wardha valleys also 
contain coal deposits. Gondwana rocks contain nearly 98 per cent of India’s coal reserves. Its coal is much younger than 
the Carboniferous coal and hence it’s carbon content is low. They have rich deposits of iron ore, copper, uranium and 
antimony also. Sandstones, slates and conglomerates are used as building materials. 

IV. Jurassic System 

The marine transgression in the latter part of the Jurassic gave rise to thick series of shallow water deposits in Rajasthan 
and in Kuchchh. Coral limestone, sandstone, conglomerates and shales occur in Kuchchh. Another transgression on the 
east coast of the Peninsula is found betweenGuntur and Rajahmundry 

4. The Pleistocene and recent formations (The quaternary period) 

Quaternary is the name proposed for very recent deposits, which 
contains fossils of species with living representatives.These include 
Sutlej-Ganga - Brahmaputra plains and Karewa formations of the 
Kashmir Valley. 

 The Tripartite Geological Divisions of India 

India is a country in Southern Asia with a land area of roughly 3.3 x 
106 square-kilometers (1.3 million square miles). Moving from its 
northern Himalayan mountains with peaks exceeding roughly 8000 
meters (+/- 26,000 feet), to its beaches along the Indian Ocean and Bay 
of Bengal at sea-level, there are three major geologic areas called the 
tripartite physiographic divisions. Analogous to the extremes in 
elevation from the northern parts of India to its coasts, the rocks that 
compose the terrain range in age from the Archean eon (roughly 2500 
million years ago), to the Cenozoic era which ranges from 66 million 
years ago to modern times. We will focus on three geologic regions of 
India: 

1. The peninsula 

2. The extra-peninsula 

3. The Indo-Gangetic plain 

Terms related to Maps: 

Maps showing natural features of the earth such as mountains, plateaus, plains, rivers, oceans etc. are called physical or 
relief maps. 

Some maps focus on specific information; such as road maps, rainfall maps, maps showing distribution of forests, 
industries etc. are known as thematic maps. 

There are three Components of Maps – distance, direction and symbol. 

 Scale of a Map –It is ratio of distance on map to the actual distance. 
 Cardinal Points – On a map, the four basic directions are called cardinal points. 
 Contour Line - A line on a map that traces locations where the value of a variable is constant. For example, 

contour lines of elevation trace points of equal elevation across the map. All points on the "ten foot" contour 
line are ten feet above sea level. 
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 Contours – These are the lines of equal latitude. 
 Plan is a drawing of small area on large scale. 
 International Date Line - 180 is called international date line (0 degree is GMT). It is a zigzag line. 
 Climograph – It is a graphical representation of‘month wise’ temperature and rainfall of a region. 
 Synoptic Charts – These are the weather charts showing ‘daily’ or short term fluctuations of weather elements. 
 Isobath –Lines of equal depth in the sea. 
 Isobrents –Lines joining places experiencing a thunderstormat the same time. 
 Isohels –Places of equal amount of sunshine. 
 Isonif –Places of equal snow. 
 Isopleth – It is a line on a map connecting places registering the same amount or ratio of some geographical or 

meteorological parameter. 
 Isorymes –Line of equal frost. 

Each meridian is .5 or half an hour separate from each other. 

In general isotherms are straighter and widely spaced in the southern hemisphere than in northern hemisphere. This is 
because the southern hemisphere has a broad expanse of waters and in the northern hemisphere there is great contrast 
between oceans and continental landmass. 

SCALES of WEATHER PHENOMENON 

1. The Synoptic Scale in meteorology (also known as large scale or cyclonic scale) is a horizontal length scale of 
the order of 1000 kilometers (about 620 miles) or more.Most high and low-pressure areas seen on weather maps 
such as surface weather analyses are synoptic-scale systems. 

2. Mesoscale meteorology is the study of weather systems smaller than synoptic scale systems but larger than 
microscale and storm-scale cumulus systems. Horizontal dimensions generally range from around 5 kilometers 
to several hundred kilometers. Examples of mesoscale weather systems are sea breezes, squall lines, and 
mesoscale convective complexes. 

3. Microscale meteorology is the study of short-lived atmospheric phenomena smaller than mesoscale, about 1 
km or less. Important topics in microscale meteorology include heat transfer and gas exchange between soil, 
vegetation, and/or surface water and the atmosphere caused by near-ground turbulence. 
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