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GEOLOGICAL ECOSYSTEM

India is the fifth largest country in the world and has rich geographical and
geological diversity, ranging from the mighty Himalayas which are one of the
highest mountain ranges in the world to low-lying coastal plains overseeing the
vast Indian Ocean. Its geological terrain has rocks, ranging from the Achaean age,
formed billions of years ago, at the beginning of the formation of Earth, to riverine

The Himalayas

Location: Separation point between
the Indian landmass and Tibetan
Plateau, bordering the northern
edge of India.

Formation: Result of a collision
between the Indian and Eurasian
plates, creating a massive fold
mountain system.

Length: Stretches approximately
2,400 km in a west-northwest to
east-southeast arc.

Span: Extends across five
Southeast Asian countries.

Width: Varies from 350 km in the
west to 150 km in the east.

Terrain: Characterized by high,

Nepal
Northern Plains

k Coastal Plain

snow-capped peaks, deep valleys with steep slopes, and glaciers.

Mountain'Ranges (South.to North):
o «<Shivalik Hills

tan Himalayas
Glaciers:

Lower Himalayan Range (Himachal)
Great Himalayan Range (Himadri) - Home to the world's highest peaks
., Mount Everest, Kanchenjunga, Nanga Parbat)

Yojana

ource of fresh water for major rivers in northern India, supplying

water to a large portion of the country's population. Several glaciers are
present within the range, including Gangotri Glacier and Satopanth Glacier.

Geological Activity: Potential for geothermal energy development due to the
presence of hot springs and geothermal anomalies, indicating subsurface

heat sources.

The Northern Plains

Size:

o Length: ~2400 km (west to east)
o Width: 240-320 km (north to south)

o Sediment Depth: Up to 2000-3000 meters in some areas
Formation: Alluvial deposits from Himalayan rivers accumulating in a

foreland basin.
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e Relief Features (South to North):

o Bhabar: Narrow (8-16 km), porous belt of foothills where rivers
deposit coarse sediments.

o Terai: Waterlogged, marshy plain south of Bhabar with rich plant and
animal life (e.g., Jim Corbett National Park, Kaziranga National Park).

o Bhangar: Older alluvial terrace above the floodplain, sometimes
containing calcareous pebbles ("Kankar").

o Khadar: Floodplains along rivers consisting of newer alluvium,
replenished annually.

e Importance:

o Fertile land for agriculture due to alluvial soil.

o Source of construction sand.

o Aquifers in sand deposits provide water for drinking and agriculture.
The Peninsular Plateau

e Landform: Tableland with average elevation of 900-1200 meters above sea
level.

e Topography: Rugged terrain with dissected plateaus, broad valleys formed
by rivers, and residual hills from ancient mountains. It comprises important
mountain ranges of Central India such as Vindhyans, Satpuras, Mahadeo,
Maikal and Sarguja ranges as well as the Western and Eastern Ghats.

e Extent: Stretches from Aravalli Range (west) to Chota Nagpur Plateau (east).

e Geology: Primarily hard crystalline igneous and metamorphic rocks.

e DMineral Wealth: Rich in minerals' like iron, bauxite, mica, gold, copper,
manganese, and coal (Gondwana. deposits). Notable mines include Kolar,
Hutti, Bailadila, Singhbhum, Korba, Malanjkhand.

Limestone Reserves: Abundant reserves for the cement industry.
Basalt Quarries: Source ‘of road metal.
her Minerals: Chromite, lead; zinc, gypsum, etc.

ile coastal plains with alluvial soil ideal for agriculture.
Nuclear Potential: Beach sands contain thorium-bearing monazites
valuable for nuclear projects.
The Sundarbans Delta
e Location: Mouths of rivers in the Northern Plains (largest delta globally)
e Composition:
o Complex network of tidal waterways
o Mudflats
o Islands covered in salt-tolerant mangrove forests (excellent example of
ongoing ecological processes)
e Ecological Importance:

o Natural barrier against cyclones and tsunamis
o Rich biodiversity:
m Diverse bird species
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m Bengal Tiger
m Threatened species like the estuarine crocodile and Indian
Python
The Thar Desert
e Location: Northwestern part of the Indian subcontinent (primarily in India).
e Landscape: Arid region featuring:
o Sand dunes ("bhakhar") reaching up to 150 meters and shifting with
the wind.
o Rocky terrain
o Salt flats
o Sparse vegetation
o Dry riverbeds ("nullahs") occasionally filled during monsoon season
e Unique Ecosystem: Adapted plant and animal life suited to harsh desert
conditions.
e Natural Resources:
o Rich in oil reserves, including one of India's largest onshore oil fields
in Barmer Basin.
o Great Rann of Kutch - one of the world's largest salt marshes, making
Kutch a major salt-producing districtin India.
Island Groups
India boasts numerous islands, each with -distinct geographical, ecological, and
cultural features:
e Andaman and Nicobar Islands:
Archipelagoof 572 islands (only 37 inhabited)

o Known for pristine beaches, lush forests, and rich marine life
o Volcanic origin: formed by lava eruptions due to plate movements
o Barren Island (Andaman Sea): India's only active volcano with rugged

terrain from lava flows
hadweep Islands:
Archipelago of 36 islands off India's west coast
rimarily coral islands with unique marine life
ular tourist destinations, contributing to India's tourism industry
India's geologlcal ecosystems stand as the bedrock of its mineral abundance and
contribute significantly to its distinctive geographical features. From the towering
peaks of the Himalayas to the vast plains of the Deccan Plateau, these ecosystems
have left an indelible mark on the nation's landscape. Recognizing their importance
is vital for sustainable development and conservation efforts. Harnessing their
resources responsibly while preserving their intrinsic value will be crucial for
India's future prosperity and environmental well-being.
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EXPLORATION OF THE WESTERN GHATS

Tucked away along India's western coastline, lies a marvel of nature unmatched in
its splendor and ecological importance: the Western Ghats. Stretching over 1,600
kilometers and encompassing around 140,000 square kilometers, this age-old
mountain range transcends mere geography, serving as a sanctuary of life. Within
its embrace thrives an extraordinary variety of plant and animal species, alongside
a rich tapestry of cultural heritage.

The Western Ghats

The Western Ghats, also known as the Sahyadri Mountains, are a globally
recognized biodiversity hotspot and a UNESCO World Heritage Site. Stretching from
Gujarat in the north to Kanyakumari in the south, they encompass six states and
one union territory.

key features:

e Biodiversity Hotspot: The Western Ghats are distinct due to their tinique
geological history, forming an "evolutionary ecotone’ that supports diverse
plant and animal life. This ecosystem is older than the Himalayas and holds
evidence for both the "Out of Africa" and "Out of India" theories of human
evolution.

e Ecological Significance: The Western Ghats, serve as+vital habitats for
various species and play a crucial role in climate regulation

e Breathtaking Topography: Millions of years ago, a collision between the
Indian subcontinent and the Eurasian plate .created these majestic
mountains with steep Ccliffs, rolling hills, deep valleys, and expansive
plateaus. The average elevation is. around 1,200 meters, with some peaks
reaching up to 2,600 meters (Anamudi being the highest)..

e Sub-divisions: The Western Ghats can be/divided into three sections:

o Northern Ghats (Gujarat to Maharashtra): Lowest and least rugged
section.
o Central Ghats (Karnataka to Kerala): Highest and most rugged

section.
a Southern Ghats (Kerala to Tamil Nadu): Most dissected section.

The Western Ghats in Local Languages
The vast Western Ghats are known by various names, reflecting the region's rich
cultural tapestry. Here's a glimpse into some prominent names:

e Sahyadri (Benevolent Mountains): Stretching from Gujarat to Maharashtra
and Karnataka, this name translates to "the abode of Sahya" (a mythological
rain serpent), highlighting the life-giving nature of these mountains.

e Nilgiri Hills (Blue Mountains): This name signifies the southernmost
section of the Western Ghats, where the mountains appear blue in the
distance, at the meeting point of Karnataka, Kerala, and Tamil Nadu.

e Sahya Parvatam (Sahya Mountains): This Malayalam term is commonly
used in Kerala, especially in the southern part of the range.

e Cardamom Hills: Located on the Kerala-Tamil Nadu border, these hills are
named after cardamom, a significant spice cultivated in the region.

e Anaimalai Hills (Elephant Hills): Situated along the Kerala-Tamil Nadu
border, the name comes from the Tamil word "aanai" meaning elephant,
reflecting the presence of these magnificent creatures in the area.
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The Western Ghats: A Cradle of Resources
The Western Ghats are not just a scenic wonder; they are a vital source of life and
resources for both the environment and human communities. Here's how:

e Water Source: The Western Ghats act as a watershed for major rivers like
Godavari, Krishna, Kaveri, and Tungabhadra. These rivers provide water for
irrigation, drinking, and hydropower generation, sustaining millions of
people.

e Climate Regulation: These mountains play a crucial role in moderating
India's climate. They intercept monsoon winds, preventing them from
reaching the Deccan Plateau and maintaining its cool, dry conditions.

e Ecological Influence: The Ghats significantly influence ecological processes
throughout the peninsula. They shape monsoon weather patterns,
exemplifying the tropical monsoon system.

e Hydrological Functions: Acting as a natural bafrrier against monsoon
winds, the Western Ghats perform essential hydrological functions. They ‘are
a vital source of water for an estimated 2485 million people living in
peninsular India, highlighting the critical role these mountains: play in
sustaining livelihoods.

e Mineral Wealth: The region is rich in mineral resources like “iron ore,
manganese, bauxite, and limestone; further contributing to“its economic
importance.

The Western Ghats: A Burst of Biodiversity

e Endemism Hotspot: This mountain range has one of the world's highest
endemism rates. Nearly 37.5% (1500 out of 4000) of its vascular plant
species are endemic, and this high level of endemism extends to animals as
well:

o Amphibians: 65% endemic-(up to 179 species)
o Reptiles: 62% endemic (157 species)
o Fishes: 53% endemic (219 species)
o Tiger beetles: Estimated 80% endemic (invertebrate diversity awaits
full exploration)
iverse Vegetation: The climatic and geographic variations have resulted in
e range of vegetation types:
Evergreen forests
mi-evergreen forests
ist deciduous:forests
eciduous forests
Dry scrub. vegetation
Shola forests (tropical evergreen)
High-altitude grasslands
e Rich Plant Life: Estimates suggest around 12,000 plant species occur here,
including 2,100 endemic flowering plants (27% of India's total flora). This
diversity is comparable to regions like Eastern Africa, Malaysia, and Sri

Lanka, hinting at a historical connection to the ancient landmass of

Gondwana.

o Orchids: Over 300 species are expected to be found in the Western

Ghats, with new discoveries happening frequently.

e Animal Diversity: The Western Ghats are home to a staggering number of
animals, with at least 325 species listed as globally threatened by the ITUCN
Red List. This includes:
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o Mammals: 31 threatened species (e.g., Asian Elephant, Gaur, Tiger,
Lion-tailed Macaque, Nilgiri Tahr)

Birds: 15 threatened species

Amphibians: 43 threatened species

Reptiles: 5 threatened species

Fish: 1 threatened species

o O O O

Invertebrates

=Nilgiri Tahr, =Broad-tailed =snakes and
Lion-tailed Grasshird, VENomous
Macaque. Milgiri Wood snakes like

=33 1butterfly
species and

174 dragonfly
species

=Malabar frog.
Micrixalus,
and Indirana,

Gaur, Tiger, Pigeon, and the Malabar
and Asian Crimmson- pit viper.
Elephant backed

Sunbird,

=Ghatophryne
and
Pedostibes
are endemic
toads.

Indigenous Wisdom of the Western Ghats
Tribes residing in the Western Ghats possess a wealth ‘of knowledge about
medicinal plants and their uses, passed down through generations.
o Examples:
o Kani tribe (Kerala):”Use Arogyapacha plant for its anti-fatigue
properties.
o Valsad, Gujarat: Traditional healers ("Bhagats") use a variety of herbal
medicines.
o Soliga - tribe (Karnataka): Live in® harmony with wildlife using
traditional methods.

This knowledge is crucial for:

hcare: Provides natural remedies for various ailments.

‘e COWSprvation: Traditional practices promote peaceful coexistence with
}gmlife.

e Environmental Balance: Respect for nature helps maintain a healthy
ecosystem.

The Western Ghats Under Threat

The future of the Western Ghats' rich biodiversity is uncertain due to several
threats:

e Habitat Loss:
o Deforestation for agriculture (coffee, tea, palm, rubber) shrinks animal
habitats.
o Urbanization and industrial development further endanger wildlife.
e Overexploitation:
o Poaching, overfishing, and livestock grazing harm animal populations.
o Excessive use of agrochemicals disrupts natural habitats.
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e Infrastructure Development:
o Construction of railways, mines, and tourist infrastructure disrupts
the ecological balance.
Conservation Efforts
Measures are underway to protect the Western Ghats:
e Legal Framework: Laws like the Wildlife Protection Act and Forest Rights
Act provide legal protection.
e Protected Areas: Establishing national parks and sanctuaries safeguards
wildlife habitats.
e Government Initiatives: Project Tiger, Green India Mission, and National
River Conservation Plan support conservation.
Challenges and the Road Ahead
e Effective implementation of policies
e Balancing development and conservation needs
e Interstate coordination for a unified approach
e Addressing climate change impacts
Collaboration between the government, local.communities, NGOs, and researchers
is key to ensure the successful conservation of the Western Ghats for future

generations.
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SUNDERBAN BIOSPHERE RESERVE

Aspect Description
Location Sundarban, the largest delta in the world, is spread over India and
Bangladesh, consists of 10,200 sq km of mangrove forest.
Total Area Sundarban region in India: 9600 sq km (constitutes the

Sundarban Biosphere Reserve).

Major Rivers

West: Muriganga. East: Harinbhanga, Raimangal. Others:
Saptomukhi, Thakuran, Matla, Gosaba.

e Sundarban Biosphere Reserve: Declared in 1989.
Designations e World Heritage Site: Designated in 1989.
g e Ramsar Site Nomination: Under consideration.
e Tiger Reserve: Established in 1973.
Tlger. Around 274 tigers (as of 2004 census).
Population
e Mammals: 58 species.
o Reptiles: 55 species.
Biodiversity e Birds: Around 248 species.
L]

Rare and threatened species: Estuarine crocodile, fishing cat,
common otter, etc:

Largest prograding delta globally, solely composed of quaternary
sediments from Ganges, Matla, and Bidyadhari rivers.

Equable temperature (~35°C), annual rainfall of 1920 mm, average

Climate humidity around 82% throughout the year.
e Acts as a natural fish nursery.
Importance e Protects against cyclonic storms and erosion.
P e Vital for millions of livelihoods through fishing, honey
collection, and fuelwood /timber.
e Only mangrove forest with indigenous tiger population.
Unique e High biodiversity, including rare and globally threatened
Features species.

e Unique geological formation as a prograding delta.

Yojana
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SOIL ECOSYSTEM: A COMPLEX WEB OF LIFE

The soil ecosystem is a dynamic and diverse community of organisms and abiotic
factors that sustain life on Earth. From nutrient cycling to habitat support, soil
plays a vital role in terrestrial ecosystems and human well-being. The components
and functions of the soil ecosystem are interconnected through intricate networks
of relationships and feedback loops.
Components of the Soil Ecosystem
The Foundation: Physical Environment
e Soil texture (grain size), structure (arrangement of particles), and moisture
content all influence how organisms live and move within the soil. These
factors create the stage for the biological drama to unfold.
The Fuel: Organic Matter
e Dead plant and animal material decomposes to|form organic matter, the
soil's energy source. This includes ‘living organisms. like microbes,
earthworms, and fungi that break down: erganic matter and contribute to
soil fertility and structure.
The Tiny Powerhouses: Microorganisms
e Bacteria, fungi, protozoa, and other microscopic creatures are the hidden
heroes of the soil. They act'as decomposers, breaking down organic matter
and releasing nutrients back into the soil. Additionally, some microbes fix

ogen from the air, making it available for plants. They also help form soil

ates, tiny clumps that improve soil structure and drainage.

s and Shakers: Macroorganisms

s, insects, nematodes, and small mammals may not be as small
as microbes, but-they are still crucial for a healthy soil ecosystem. They
contribute to nutrient cycling by burrowing and mixing the soil, improving
aeration . (airflow), and promoting the formation of soil structure. Their
activities directly impact soil fertility and overall ecosystem function.

The Anchors and Absorbers: Plant Roots

e Plant roots play a vital role by anchoring plants and absorbing water and

nutrients from the soil. As they grow and release root exudates (sugary
substances), they fuel microbial activity and contribute to soil organic
matter. This, in turn, shapes the types of microbes present and influences

how nutrients cycle within the soil.
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Functions of the Soil Ecosystem

e Nutrient Cycle Champions: Soil
organisms are the ultimate recyclers!
They break down dead plants and
animals (organic matter) releasing
essential nutrients like nitrogen,
phosphorus, and potassium back into
the soil. Plants then take up these
nutrients for growth and productivity,
completing the nutrient cycle.

e Decomposition Dream Team:
Microbes and detritivores (organisms
that feed on dead organic matter) work
together as a decomposition dream
team. By breaking down organic
matter, they return valuable nutrients
to the soil, keeping it fertile and
promoting the accumulation of organic
matter — a win-win for the entire
ecosystem.

e Soil Builders: Over time, parent material (rock and mineral particles)
weathers and interacts with biological processes to form soil. Earthworms
and soil microbes play ‘a starring role in this process, mixing and
transforming these materials into the foundation of life — soil!

e Water Wizards: Soil -acts like a giant water reservoir, storing and slowly
releasing water over time. The structure of the soil and the amount of
organic matter it contains significantly influence how water infiltrates, is
retained, and ‘drains. This, «in turn, affects plant growth, groundwater
recharge, and even helps mitigate floods.

e Habitat Haven: From microscopic bacteria to burrowing mammals, the soil
ecosystem provides a vital habitat for a vast array of organisms. The quality

structure of the'soil, along with its organic matter content, determine

pe and abundance of life it can support, contributing significantly to
odiversity of terrestrial ecosystems.

Interconhectelness in the Soil

e Plant-Microbial Partnership: Plants release sugary compounds from their
roots, acting as a buffet for soil microbes. These microbes, in turn, become
the plant's personal chefs, breaking down nutrients into forms the plant can
easily absorb.

e Earthworm Architects: As earthworms munch their way through soil
organic matter and mineral particles, they act as nature's architects. Their
burrowing activities create tunnels that improve aeration and drainage,
while their castings (waste) enrich the soil with nutrients, fostering a healthy
environment for other organisms.

The soil ecosystem is a dynamic and diverse community of organisms and abiotic
factors that sustain life on Earth. From nutrient cycling to habitat support, soil
plays a vital role in terrestrial ecosystems and human wellbeing. Understanding the
complexity of the soil ecosystem is essential for sustainable land management and
ecosystem conservation, ensuring the continued health and productivity of soils for
future generations.

10
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SACRED GROVES

The Rig Veda, an ancient Hindu text from 1700-1100 BCE, mentions tree worship,
possibly laying the foundation for sacred groves. These groves, small forest patches
preserved through religious beliefs and traditional sentiments, are vital for
conserving endangered species. While sacred groves exist globally, India alone may
have over 1.5 lakh, with more than 14,000 identified across states. Known by
various vernacular names like 'Gumpas' in Sikkim and 'Kave' in Kerala, these
groves symbolize cultural heritage. In Andhra Pradesh and Telangana, they're
referred to as 'Pavitra Vanalu/Rakshita Vanalu/Devata Vanalu'.

“Very little has been published regarding sacred groves in India, but they are, or
rather were, very numerous...these...as a rule, are not touched by the axe, except
when wood is wanted for the repair of religious buildings.”

D Brandis (1887), First Inspector General of Forest of India

Type of Sacred Groves

e Temple Groves: Linked to temples,
often protected by authorities and
rich in plant and animal life (e.g.,
Ficus, Neem, Tamarind trees).

e Folk Deity Groves: Dedicated to
local deities (e.g., Potharaju, Kavus,
Gumpa Groves) and known for their
biodiversity:

e Religious Groves: Associated with

ajor religions (Hinduism,

hism, etc.) and protected by tradition rather than laws.

Groves: Ecologically important groves in specific habitats (e.g.,

s in coastal areas).

morial Groves: Places of reverence for the deceased, protected to

honor ancestors (e.g., Deherze village groves)

Why Sacred Groves ‘Matter:

e Biodiversity Havens: Sacred groves protect a wide range of plants and
animals, acting as safe spaces in regions with habitat loss.

e Traditional Knowledge Keepers: Local communities manage these groves,
holding valuable ecological knowledge passed down for generations.

e Cultural Treasures: Sacred groves are central to cultural and religious
practices, seen as homes for deities and spirits.

e Empowering Communities: Managing these areas empowers local
communities and promotes sustainable resource use.

e Environmental Guardians: They maintain ecological balance by preventing
soil erosion and providing clean air.

1
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Biodiversity Heritage Sites: Nature's Treasure Troves
The Biodiversity Act of 2002 empowers states to identify and protect areas rich in
biodiversity as "Biodiversity Heritage Sites" (BHS).
They harbor unique features like:
e Richness of wild and domesticated species
High endemism (species found nowhere else)
Rare and threatened species
Keystone species (critical to the ecosystem)
Evolutionary significant species
Wild ancestors of cultivated plants
Some BHS might even hold fossil beds, showcasing past biodiversity. They also
hold cultural, ethical, and aesthetic value, often linked to local communities for
generations. As of now, 16 Indian states have designated 44 BHS, highlighting their
importance for biodiversity conservation and cultural preservation.
Heritage Trees
Heritage trees are more than just wood and leaves. They are living giants, holding
immense cultural, ecological, and biological significance.
e Western Himalaya: The role of Sacred Groves in biodiversity conservation,
highlighting the presence of diverse flora and fauna:
e Devithans in Sikkim: Explores the role of Devithans (Sacred Groves) in the
Lepcha-Bhutia community.
Sacred and protected Groves of Andhra Pradesh.
Purvatali Rai: Sacred Grove in Goa, declared as Biodiversity Heritage Site in
2019.
e Mawphlang: Sacred .Groves preserved by local Khasi communities in
Meghalaya.
Challenges Faced by Sacred Groves
Despite their legal protection under;the Wildlife Act and their role as models for
community conservation, sacred groves face significant threats:
e Habitat Loss:
o Development projects like urbanization and agriculture encroach
upon these groves, fragmenting them and harming resident wildlife.
te Change:
Rising temperatures and erratic weather patterns disrupt the delicate
lance within the groves, leading to erosion and loss of biodiversity,

o Introduced plants like Chromolaena odorata (Christmas bush)
outcompete native species, disrupting the ecosystem.
e Resource Exploitation:
o Unsustainable harvesting of firewood, medicinal plants, and other
resources can strain the grove's resources.
Other Challenges:
o Human activities like encroachment, deforestation, pollution, and
weak legislation further threaten these sanctuaries.

Safeguarding the Groves: Management Strategies
e Community Involvement:

o Local communities play a crucial role in managing and protecting the
groves, drawing on traditional knowledge and practices.

12
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e Sustainable Practices:

o Sustainable harvesting and responsible resource use are essential for

long-term conservation.
e Scientific Collaboration:

o Working with research institutions can provide valuable data for
informed management plans.

e Balancing Traditions and Conservation:

o Striking a balance between cultural practices and conservation needs
is crucial for the groves' survival.

Legal Framework: A Shield for Sacred Groves
e The Wildlife Protection Act (1972):

o Allows for the designation of community reserves, offering government

protection to sacred groves on community lands.
e The Biological Diversity Act (2002):

o This Act, along with its recent amendment (2023), promotes
biodiversity conservation through various ‘measures, including
establishing protected areas and undertaking species-focused
programs.

e Constitutional Protection (Indirect):

o While no specific article directly mentions sacred groves, Articles 25(1)
(religious freedom), 48A (environmental protection), and 51A(g) (duty
to protect environment) can be interpreted.to provide some level of
protection.

Sacred groves have been legally protected under community reserves under the
Wildlife (Protection) Amendment '‘Act, 2002:+These are the best examples of
community conservation and unique source for in-situ conservation, but in the
modern era, the groves are facing serious threats due to rapid urbanisation,

change, c., leads to rapid erosion of the sacred groves, their ecology, floral &
sitions, and sociocultural significance. Hence, there is an urgent need

governmént le tion (legal protection) and awareness programmes that includes

traditional knowledge,. cultivars, folk varieties, and incentives for research &
development are necessary to protect these groves for future generations.

13
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BLUE ECONOMY

Introduced by Gunter Pauli in his 2010 book "The Blue Economy: 10 Years, 100
Innovations, 100 Million Jobs,".
According to the World Bank, the blue economy is defined as the sustainable
development of ocean resources for economic growth, improved livelihoods, and
jobs while preserving the health of the ocean ecosystem. The blue economy
emphasises the integration of the development of the ocean economy with social
inclusion and environmental sustainability, combined with innovative business
models. Oceans are considered future growth engines, even with the changing
climate and other anthropogenic pressures.

Research suggests that investing in key ocean activities yields significant returns,

with every USD 1 invested generating approximately USD 5 in return or more,

according to a high-level panel for a sustainable ocean economy.

India's Ocean Wealth: Unveiling the Blue Economy
e India boasts a vast coastline of over 7,500 km and an-Exclusive Economic

Zone (EEZ) exceeding 2.2 million sq km. Nine-Indian states hug the
coastline, and the nation has a network of 200 ports, including 12 major
ports handling over half a billion tonnes of cargo annually.

e The coastal economy sustains over 4 million fisherfolk and supports
numerous coastal towns. India, the world's second-largest fish producer, has
a fleet of over 250,000 fishing vessels.

e India's "blue economy" encompasses the entire ocean resource system within
its legal jurisdiction, including: human-made infrastructure in marine,
maritime, and coastal zones., Currently. contributing around 4% to India's
GDP, the blue ‘economy is " poised for further growth with improved
management practices.

By harnessing the potential of the blue economy in a sustainable manner,

ja can ensure economic prosperity while safeguarding the health of its

us oceans.

The B{u nomy: A Multifaceted Approach

e Energy: Harnessing clean energy from offshore wind and waves
reduces dependence on fossil fuels, promoting both economic growth and
environmental responsibility.

e Sustainable Fisheries: Managing fish stocks responsibly ensures a
continuous ‘supply, generates revenue, and contributes to healthy marine
ecosystems.

e Maritime Transport: The backbone of global trade, maritime transport
keeps nations connected and fuels economic activity.

e Ocean Tourism: From coastal escapes to diving expeditions, ocean tourism
creates jobs and boosts coastal economies.

e Blue Carbon: Oceans act as carbon sinks, absorbing CO2 and mitigating
climate change.

e Waste Management: Responsible waste disposal on land is crucial for ocean
health, preventing pollution and fostering recovery.

14
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Underlying the importance and relevance of the blue economy for India, the
following discussion is divided into five parts, namely
e Ocean resources (Living and Non-living)
e Ports, Shipping, and Marine Tourism
e Ocean Science and Services
e Niche areas: Coastal and Marine Spatial Planning and Ocean Accounting
e Sources of Employment in the Blue Economy
Ocean Resource
The ocean and its Exclusive Economic Zone (EEZ) are brimming with economic
potential, offering a wealth of living and non-living resources:
e Fisheries & Aquaculture:
o Fisheries contribute significantly to the economy, with exports
reaching Rs. 46,663 crore in 2019-20.
o Aquaculture production has seen impressive growth, rising from 0.75
million metric tonnes (MMT) in 1950-51 to 14.2 MMT in 2019-20
(inland fish production surpassing marine fish production):
o However, there's concern about overfishing due to rising demand and
technological advancements.
e Minerals:
o India's continental margins hold diverse mineral deposits, including:
m Heavy minerals like ilmenite;, magnetite, - monazite, zircon, and
rutile found on beaches.
Biogenous sediments in shallow offshore areas.
m Phosphorites on' the' southwestern and western continental
shelves.
m _Manganese crustin the Andaman Islands.
m_ Potential reserves of manganese, cobalt, and hydrothermal
sulphides inthe deep ocean.
m Marine gypsum found in salt pans along Gujarat and Tamil
Nadu coasts.
m Importantly, the ocean also contains rare earth minerals
Q) crucial for electronics manufacturing.
e HydrocarDens:
o India has 26 sedimentary basins with only 39% located in the
deepwater Exclusive Economic Zone, highlighting the need for further
exploration.
o Current domestic oil and gas production (34 MMT oil and 33 BCM
gas) falls short of national consumption, necessitating imports.
e Renewable Energy:
o The ocean holds immense potential for clean energy generation:
m Tidal energy, using technologies like tidal lagoons and fences,
is gaining momentum.
m Offshore wind, waves, ocean currents, and thermal energy offer
vast potential.
o Among these, offshore wind energy is the most developed renewable
energy source in the ocean environment.
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Ports, Shipping, and Marine Tourism
e Port Powerhouse:

o India operates a network of 12 major ports and 187 non-major ports,
facilitating trade and movement of goods.

e Maritime Marvel:

o About 95% of India's trade volume (by volume) and 68% (by value)
travels by sea, highlighting the maritime industry's critical role.

e Ripples of Growth:

o Related industries like fishing, aquaculture, tourism, and net
manufacturing contribute significantly to the economy.

e Marine Service Providers:
o Marine insurance is another key service within the blue economy.
e Shipping Strength:
o India boasts one of the largest' merchant shipping fleets among
developing nations, ranking 17th globally.
e Tourism Tides:

o Marine tourism is experiencingthe fastest growth globally, and India's
coastal tourism sector significantly contributes to state economies
and job creation. However, large-scale tourism.development requires
careful planning to avoid negative impacts on marine ecosystems.

Ocean Science and Services
Knowledge is Power: Effective ocean management relies on robust observation,
data collection, and information services. These services provide critical advisories
for various stakeholders in the blue ‘economy, including:

e Marine Fishery Advisories: Guiding fishers towards potential fishing zones

Zs) for optimal catches (excluding fishing bans and adverse weather
itions).

e O State Forecasts: Providing real-time information on ocean conditions
‘Bc__) {n Oe maritime operations and safety.
e Early. ing Systems: Issuing timely warnings for tsunamis, storm

surges, sea-level. rise, oil spills, and other threats, safeguarding lives,
infrastructure, and ecosystems.

e Thriving Fisheries: Responsible fisheries management can ensure food
security; protect marine environments, and contribute to a thriving blue
economy.

e Coastal Communities: The blue economy sustains millions of fishers and
coastal communities. Improved connectivity can reduce transportation costs
and enhance resource use efficiency.

The Indian National Centre for Ocean Information Services (INCOIS) plays a vital
role through its flagship service advisories, like the daily PFZ updates.

Healthy Oceans: Marine pollution, particularly plastic waste, is a major global
concern. The UN calls for a significant reduction in marine pollution by 2025, with
a focus on land-based sources.
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e Addressing Plastic Pollution: India's recent single-use plastic ban and its
role in negotiating a global agreement to end plastic pollution are steps in
the right direction.

e Research and Innovation: The blue economy is a rapidly evolving field.
Increased research across disciplines like marine biology, technology, and
oceanography is crucial to address emerging challenges and opportunities.

Niche areas

Coastal and Marine Spatial Planning (CMASP) is an innovative approach to
managing our oceans. Imagine it as zoning for the ocean, allocating space for
various activities while considering both economic development and conservation
needs. Here's how it works:

e Science-Based Decisions: CMASP relies on scientific data to analyze and
allocate space for different uses in coastal and marine areas.

e Balancing Interests: This approach helps reconcile competing priorities
among diverse stakeholders, ensuring ocean resources are used sustainably.

e Ocean Zoning: Similar to land-use zoning, CMASP creates designated areas
for specific purposes, such as shipping lanes, fisheries, or marine protected
areas.

e DMarine Spatial Planning (MSP): This tool helps allocate space for different
human activities, ensuring various ocean-uses don't conflict.

e Ocean Accounting (OA): This framework provides a comprehensive data
foundation for policymaking by offering comparable statistics and indicators
on the social, economic, and environmental aspects of the ocean.

With the adoption of CMASP, India- becomes the sixth country globally to
implement this framework, joining nations like the US, Japan, and China.
Sources of Employment in the Blue Economy
e Fishing & Aquaculture: For decades, these sectors have been a mainstay of
the blue economy, providing jobs in fishing, fish processing, and aquaculture
ich is increasingly replacing subsistence farming with commercial
jces requiring skilled workers).
Tourism: From .cruises and boating to scuba diving and more,
urism is a vibrant source of jobs in coastal areas. The hospitality,
ion, and. tourism service industries all benefit from this sector's

growth.

e Shipping & Ports: Sea ports are crucial employment hubs, with smaller
ports experiencing a significant rise in job creation over recent years. As the
logistics 'sector expands to meet industrial demands, ports are poised to play
an even greater role in future employment.

e Shipbuilding: India's shipbuilding industry holds immense potential,
employing individuals with diverse skillsets. Further focus on self-reliance
and indigenization can create even more jobs.

India's vast coastline and Exclusive Economic Zone offer rich potential for the blue
economy. Sustainable management of fisheries, resources, and renewable energy
like offshore wind can drive economic growth while protecting the marine
environment. CMASP, a zoning approach for ocean activities, and investments in
skill development are crucial for responsible development of this promising
economic frontier.
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THE RAMSAR CONVENTION ON WETLANDS

The Ramsar Convention, born from the landmark signing of the Convention on
Wetlands in 1971 in Ramsar, Iran, marks a significant milestone in international
efforts to conserve natural resources. This pioneering treaty aims to address the
global decline of wetlands by fostering cooperation among nations, crafting policies,
enhancing capacities, and facilitating technology transfer. Its overarching goal is to
arrest the loss of wetlands worldwide and ensure the sustainable management of
those that endure through prudent use and conservation measures.

Defining the Wetlands:

e Wetlands encompass a wide array of natural and human-made habitats,
including rivers, coral reefs, swamps, marshes, billabongs, lakes, salt
marshes, mudflats, mangroves, coral reefs, fens, peat bogs, and various
bodies of water.

e These habitats may be natural or artificial, permanent or temporary, and
can contain static or flowing water with varying levels.of salinity. They range
from inland rivers to coastal or marine waters, extending to depths of six
meters at low tide. Underground wetlands also exist.

Ramsar Site Designation:

e The Ramsar Convention promotes the identification of sites housing unique,
rare, or representative wetlands, as well as those crucial for preserving
biodiversity.

e Upon designation, these sites are-included in the Ramsar List of Wetlands of
International Importance and are recognized as Ramsar sites.

e Countries that designate wetlands as Ramsar sites commit to establishing
and implementing ‘a management framework aimed at conserving the
and and promoting its sustainable use.

framework is designed to maintain the ecological character of the
ensuring its long=term health and functionality.

1&76

Ramsa‘r"(}fife ia for Wetland Selection:

1. Unique Wetland Types:

e  Wetlands of international significance should showcase representative,
rare, or unique examples of natural or near-natural wetland types
within-their respective biogeographic regions.

2. Support for Vulnerable Species:

e Wetlands should be deemed internationally important if they provide
habitat for vulnerable, endangered, or critically endangered species, or
support threatened ecological communities.

3. Biodiversity Maintenance:

e Wetlands are internationally important if they harbor populations of
plant and/or animal species crucial for maintaining biological diversity
within a specific biogeographic region.
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4. Critical Life Stage Support:
e Wetlands are deemed internationally important if they aid plant and/or
animal species during critical stages of their life cycles, or serve as
refuges during adverse conditions.
5. Waterbird Habitat:

e Wetlands are internationally important if they regularly support 20,000
or more waterbirds, indicating their significance as habitats for avian
species.

6. Waterbird Population Percentage:

e Wetlands are internationally important if they consistently support at
least 1% of the individuals in a population of o&e waterbird species or
subspecies. &

7. Indigenous Fish Habitat:

e Wetlands are internationally important 1f t
portion of indigenous fish subspecies, sp
to global biological diversity through
interactions. i

8. Fishery Support:

e Wetlands are internationally importan
of food, spawning grounds, rseries,
stocks, both within the Wethinh

9. Support for Non-Avian Species:

tain a significant

ilies, contrib l%
ative populatio@\d
’ 'l

as c -H sources

ation ?t s for fish
i_nq,\rroun‘d@ eas.
° Wetlands are internati na

a@hey re ‘ery support at least
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subspecies that depe etland hab1tat
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Jammu and Kashmir:

1. Hokera Wetland: A natural perennial wetland contiguous to the Jhelum
basin, providing habitat for 68 waterfowl species and serving as a crucial food
source and spawning ground for fishes.
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2. Hygam Wetland Conservation Reserve: Located within the Jhelum river
basin, contributing to flood control and water flow regulation of Wular Lake.

3. Shallbugh Wetland Conservation Reserve: West of Anchar Lake in the Sindh
river delta, primarily fed by rainfall, snowmelt, and stream water.

4. Other Sites: Surinsar-Mansar Lakes and Wular Lake.

Ladakh:

1. Tso Kar Wetland Complex: High-altitude wetland complex at over 4,500
meters above sea level in the Changthang region, including Startsapuk Tso
and Tso Kar lakes.

2. Tsomoriri Lake: Freshwater to brackish lake at 4,595m above sea level,
serving as breeding grounds for Black-necked cranes and Bar-headed geese.

Himachal Pradesh:

1. Chandertal Wetland: High altitude lake in the upper Chandra valley,
supporting Snow Leopards and biodiversity.

2. Pong Dam Lake: Water storage reservoir on the Beas River, providing flood
prevention and groundwater recharge.

3. Renuka Wetland: Natural wetland with freshwater springs and subterranean
karst formations.

Punjab:

1. Beas Conservation Reserve: Stretch of the Beas River in northwest Punjab,
supporting substantial biodiversity.

2. Keshopur-Miani Community . Reserve:' Mosaic of natural marshes,
aquaculture ponds, and agricultural wetlands.

3. Nangal Wildlife Sanctuary: Located in the Shiwalik foothills, supporting
abundant flora and fauna.

Rajasthan:

1. Keoladeo Ghana NP: Complex of ten/artificial, seasonal lagoons supporting
migratory birds.

2. ar Lake: Large saline lake surrounded by sand flats and dry thorn

important for wintering waterbirds.

Wildlife Sanctuary: Largest wetland in Haryana, declared a

protected in 1986 and designated as an Eco-sensitive zone in 2011.

2. Sultanpur Natiomal Park: Shallow lake at the core of the park fed by
neighbouring canals and fields, featuring seasonal aquatic vegetation.

Uttar Pradesh:

1. Bakhira Wildlife Sanctuary: Largest natural floodplain wetland in eastern
Uttar Pradesh, used for recreation, tourism, and food supply.

2. Haiderpur Wetland: Formed in 1984 by the construction of the Madhya
Ganga Barrage, located within Hastinapur Wildlife Sanctuary.

3. Nawabganj Bird Sanctuary: Shallow marshland near Lucknow, supported by
monsoon rains and the Sarda Canal.

4. Other Sites: Parvati Agra Bird Sanctuary, Saman Bird Samaspur Bird
Sanctuary, Sandi Bird Sanctuary, Sarsai Nawar Jheel, Sur Sarovar, and
Upper Ganga River.
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Uttarakhand:

1. Asan Conservation Reserve: 444-hectare stretch of the Asan River in
Dehradun district.

Madhya Pradesh:

1. Bhoj Wetlands: Rich in biodiversity, including various species of plants, fish,
birds, insects, and reptiles.

2. Sakhya Sagar: Human-made reservoir within Madhav National Park,
featuring open water, marshes, and plantations.

Bihar:

1. Kabartal Wetland: Covers 2,620 hectares in northern Bihar, vital for
floodwater absorption during monsoon season.

Gujarat:
1. Khijadia Wildlife Sanctuary: Important waterbird habitat in North-West
India.

2. Nalsarovar Bird Sanctuary: Largest natural wetland in the Thar Desert
Biogeographic Province.

Maharashtra:

1. Lonar Lake: Endorheic lake formed by a meteorite impact, surrounded by
forested zones.

2. Nandur Madhameshwar: Mosaic of lakes, marshes, and riparian forest on the
Deccan Plateau.

3. Thane Creek: One of the largest creeksin Asia, important for migrating birds.

Odisha:

1. Ansupa Lake: Small freshwater oxbow lake formed by the Mahanadi river,
known for its scenic beauty and rich biodiversity.

2. Bhitarkanika Mangroves: One of the finest remaining patches of mangrove
forests along the Indian coast.

3. Chilka Lake: Brackish/ lake subject to extreme seasonal fluctuations in

treatment plants for Calcutta.

Wetland: Located within the Sundarbans, the largest mangrove
forest in the world, on the delta of the Rivers Ganges and Brahmaputra.

Karnataka:

1. Aghanashini Estuary: Estuary where the Aghanashini River flows into the
Arabian Sea.

2. Ankasamudra Bird Conservation Reserve: Human-made wetland storing
monsoon run-off water from the Tungabhadra River.

Tamil Nadu:

1. Chitrangudi Bird Sanctuary: Protected area since 1989, important breeding
ground for wintering birds.

2. Gulf of Mannar Marine Biosphere Reserve: First Marine Biosphere Reserve
in South and South-East Asia.

3. Kanjirankulam Bird Sanctuary: Nationally protected area and nesting site for
migratory heron species.
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Goa:

1. Nanda Lake: Intermittent freshwater marshes adjacent to a major tributary of
the Zuari River.

Kerala:

1. Asthamudi Wetland: Second largest estuarine system in Kerala, supporting
biodiversity and fish populations.

2. Sasthamkotta Lake: Largest freshwater lake in Kerala, a source of drinking
water for half a million people.

3. Vembanad-Kol Wetland: Largest brackish wetland ecosystem on the
southwest coast of India.

Andhra Pradesh:

1. Kolleru Lake: Natural eutrophic lake functioning as a flood balancing
reservoir between the Godavari and Krishna rivers.

Assam:

1. Deepor Beel: Permanent freshwater lake, important for storm water storage
and bird migration.

Manipur:

1. Loktak Lake: Large freshwater lake ‘and swamplands, used for irrigation and
important for waterbirds.

Mizoram:

1. Pala Wetland: Largest natural wetland in Mizoram, supporting diverse animal
species.

Tripura:

1. Rudrasagar Lake: Lowland sedimentation reservoir fed by perennial streams,
abundant in freshwater fishes.

Wetlands serve as crucial allies in' the fight against climate change, acting as

carbon sinks and protecting coastlines from/disasters like floods. Peatlands, despite

covering only 3% of the Earth's\land surface, store twice as much carbon as forests,

empha their significance in global climate efforts. Additionally, wetlands

provide habitats for migratory birds, linking continents and cultures, while

also holdmg deep cultural and tourism importance in India. As we strive for

sustain bgllty 'and biodiversity’ conservation, prioritizing the protection and

restoration of nds remains imperative for a resilient and interconnected world.
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