1.

Estuaries can be formed by:
(@) Rising sea level

(b) Glacial processes

(c) Tectonic processes

(d) All the above

EXPLANATION:

Estuaries are located where a river meets the sea. Estuaries are water bodies where the flow of
freshwater from a river mixes with salt water transported by the tide from the ocean. Estuaries are the
most productive water bodies in the world. They are located at the lower end of a river and are subject
to tidal fluctuations.

Most estuaries can be grouped into four geomorphic categories based on the physical processes
responsible for their formation:

>

>

>

>

Rising sea level: When post-glacial sea levels rose, river valleys were flooded, creating coastal plain
estuaries or rias. Example: Chesapeake Bay (USA), Thames Estuary (UK).

Movement of sand and sandbars: Movement of sand and sandbars: Dynamic shifting of sediments
(mainly sand) along coastal and estuarine environments due to the combined action of waves, tides,
and currents. This process plays a crucial role in shaping estuaries, beaches, and bar-built coastal
systems. Example, Chilika Lake (Odisha, India) — a classic bar-built estuary, formed by sand
deposition along the coast.

Glacial processes: Glacial erosion created deep U-shaped valleys, which later filled with seawater,
forming fjords, a type of estuary in Norway.

Tectonic processes: Movements of the Earth’s crust (subsidence or faulting) can create basins
that later fill with seawater and river inflow, forming tectonic estuaries. Example: San Francisco
Bay (USA).

Therefore, Estuaries can be formed by Rising sea level, Glacial processes, and Tectonic processes. So,
Option (d) is correct.




ADDITIONAL INFORMATION:

CHARACTERISTICS OF ESTUARIES

About » An estuary is a semi-enclosed coastal water body where rivers meet the sea, with
free exchange of seawater.
» Salinity increases from the river end (low salt) to the sea end (high salt).
» Estuaries are calm waters with little wave action, providing safe habitats for
many plants and animals.
> They are highly productive ecosystems because they receive nutrient-rich water
from both land and sea.
» About 60% of the world’s population lives near estuaries and coastal regions due
to fishery, transport, and trade advantages.
» Estuaries may be called bays, lagoons, harbours, inlets, etc., depending on their
shape and water flow.
» Human settlements along estuaries also lead to pollution and waste dumping.
» Estuaries act as natural filters, trapping sediments and dissolved materials,
which helps in forming deltas.
Indian » India has 14 major, 44 medium, and 162 minor rivers that drain into the sea
estuaries through estuaries.
» Estuaries are unique coastal ecosystems with complex physical and chemical
properties and support rich biodiversity.
» Most major estuaries are located on the east coast, especially opening into the
Bay of Bengal.
» West coast estuaries are generally smaller.
» Many estuaries serve as important seaport locations.
Issues Water Flow Alteration
Affecting » Water flow changes due to dams, barrages, and water diversion.
Indian Examples: Hooghly, Narmada, Krishna, Godavari, Pulicat.
Estuarine Pollution and Water Quality
Ecosystems » Industrial effluents and urban sewage contaminate estuary waters.

Affects virtually all Indian estuaries.

Recreation and Tourism Impacts

> Recreational boating, fishing, and tourism increase disturbance.
Examples: Hooghly, Chilika Lake.

Ports and Shipping Activities

» Dredging and heavy ship movement alter habitats and water quality.
Example: Hooghly estuary.

Land-use Changes

» Expansion of towns/villages, land reclamation, construction of groynes and
marinas.

» Mining, industry, agriculture, and solid waste dumping degrade ecosystems.
Examples: Hooghly, Krishna, Cauvery, Pulicat, Zuari.

Commercial Fishing & Aquaculture

» Overfishing reduces fish stock.

» Intensive aquaculture blocks migratory routes and pollutes waters.

» Use of small-mesh nets harms juvenile biodiversity.
Examples: Chilika, Pulicat, Hooghly.

Climate Change

» Sea-level rise causes submergence of estuarine areas.

» Biodiversity shifts affect productivity and fish population patterns.
Affects all major estuaries.

2. Consider the following statements:
1. Abiotic components of an environment are static, while its biotic components are dynamic.
2. The external environment of an organism includes both biotic and abiotic components.




Which of the statements given above is/are correct?
(@ 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

EXPLANATION:

Everything that surrounds or affects an organism during its life time is collectively known as its
environment. The environment is defined as ‘the sum total of living, non-living components; influences
and events, surrounding an organism. The relationship and interaction between organism and
environment are highly complex. It comprises both living (biotic) and non-living (abiotic) components.
The environment is not static. Both biotic and abiotic factors are in a flux and keeps changing
continuously. So, Statement 1 is not correct.

The external environment of an organism includes both biotic and abiotic components. Let’s take the

environment of a fish in the pond.

External environment of fish:

» Its environment consists of abiotic components such as light, temperature, including the water in
which nutrients, oxygen, other gases and organic matter are dissolved.

» The biotic environment consists of microscopic organisms called plankton which it assume as well
as aquatic plants, animals and decomposers. So, Statement 2 is correct.

ADDITIONAL INFORMATION:

ECOSYSTEM AS A UNIT OF NATURE

About » An ecosystem is considered as a functional unit of nature. It represents
complex interactions and relationships between living and non-living
components.

» The study of any ecosystem involves description of its various components
and their functioning. Non-living components provide materials and energy
for the survival of the living components.

» Ecosystems represent enormous contrast in size and complexity. The size of
the ecosystem can be as small as a bowl filled with water or large areas such
as forests and oceans.

» In some ecosystems, boundaries are well recognized while in others the
boundaries are not well defined. The boundaries of pond, river and lake
ecosystems are well defined. In contrast, in grasslands, village or town
ecosystems sharp boundaries are not found.

Characteristics of | > Ecosystem is a unit that shows integration of living and non-living
ecosystems components. All the living or the biotic components share various
relationships with each other and their survival is regulated by physical or
abiotic components of the ecosystem.

» Ecosystems such as forests, grasslands, rivers, and oceans exhibit different
physical conditions or environments. All the living organisms present in an
ecosystem are well adapted to the environment they inhabit. The physical
environment varies among different ecosystems.

» The main characteristics of an ecosystem are its:

e links to other ecosystem
e structural complexity
e resilience

e dynamic stability




Components Of - . :
All ecosystems possess both biotic and abiotic components (Fig 7.1).

ECOSYStem Herbivores
Producers
Carnivores
Living/biatic Consumers
components
Omnivores
Decomposers
Ecosystem
Detrivores
\ Non-living/abiotic Physical components

components

Chemical components

Fig. 7.1: Components of an ecosystem.

3. Orans, Khlaw Kyntang, Deo ghat, Kavu are regional names of:
(a) Sacred groves
(b) Living root bridges
(c) Totems
(d) Community water tanks

EXPLANATION:

Orans (Rajasthan), Khlaw Kyntang (Meghalaya), Deo Ghat (Rajasthan), and Kavu

Sacred groves (Kerala) are regional names for sacred groves in different parts of India.

» UNESCO (1996) defined Sacred Groves as areas of natural vegetation
preserved through local taboos and sanctions, embodying both spiritual and
ecological values.

» The ecological significance arises from their traditional association with
wildlife and physical landscapes such as streams.

» A sacred grove often serves as a shared center of religious and socio-cultural
affinity for several surrounding village communities. So, Option (a) is
correct.




Living root bridges are Ficus elastica-based suspension bridges found within the

dense tropical rainforests of Meghalaya, in the Northeastern Indian Himalayas.

Ranging in span from 15 feet to 250 feet, these bridges are grown by the Khasi

tribes over a period of 15 to 30 years and can last for several centuries.

They exhibit:

» Exceptional robustness under extreme climatic conditions,

» Minimal material and maintenance costs,

Living Root » No environmental damage,
Bridge » Progressive increase in load-bearing capacity,

» Carbon sequestration,

» Remedial effects on surrounding soil, water, and air,

» Collective grassroots involvement through human-plant interaction across
generations,

» Support for other plant and animal systems, and

» The keystone role of Ficus species in the local ecology. So, Option (b) is not
correct.

The word “totem” is derived from “Todam,” a term used by North American Indian

tribes. A totem is considered a sacred object, venerated, and surrounded by

various ritual practices.

» Totemism refers to a phenomenon among primitive societies where groups—
usually clans—are associated with certain animal or plant species with which
members share a mystical relationship.

» These communities regard the animal or plant species as their common

Totem ancestor and treat them as totems, refraining from killing or destroying them.

» They express their connection and reverence toward their totems through a
variety of cultural practices, such as periodic collective worship, artistic
representations (by painting or engraving the figures of their totems on walls
or gates of houses), and ritual ceremonies involving dances, masks, and
costumes made of leaves or skins of the totem animals.

Community water tanks are shared storage systems designed to collect and store

water for use by a community. They serve as a reliable water source, particularly

in areas where piped water supply is irregular, where there is water scarcity, or
where a backup supply is needed to ensure continuous access to clean water.

> Rashtriya Krishi Vikas Yojana (RKVY): This agricultural development
program provides financial assistance for constructing community water
tanks and improving irrigation infrastructure, with the goal of enhancing
agricultural productivity and ensuring efficient water use.

Community
Water Tank

ADDITIONAL INFORMATION:

SACRED GROVES

Recently in

Recently, the Supreme Court of India directed the Forest Department of Rajasthan to

news map every sacred grove in detail, both on the ground and through satellite surveys.
Sacred Groves | Sacred groves are small forest areas protected and managed by local communities
in India through traditional customs and religious beliefs. These groves are considered sacred

and are preserved under strict community rules that often forbid cutting trees or
taking resources, except for limited medicinal use.
Cultural Significance:




» Sacred groves reflect the community’s spiritual connection with nature and local
deities.

» They are protected as symbols of faith, piety, and tradition.

» Myths, legends, and oral stories help maintain these traditions across
generations.

Regional Names: India has 1-10 lakh sacred groves, the highest in the world. They

are called by different names:

Devara Kadu — Karnataka

Devban — Himachal Pradesh

Kavu / Sarpa Kavu — Kerala

Sarna — Chota Nagpur Plateau

Devbani — Chhattisgarh

Jahera / Thakuramma — Odisha

Devgudi — Maharashtra & Chhattisgarh (tribal areas)

Ki Law Lyngdoh / Ki Law Kyntang / Ki Law Niam — Meghalaya

Found in Sabarkantha, Dahod, and Banaskantha districts of Gujarat

Ecological Importance of Sacred groves:

» Act as biodiversity hotspots with rare and endemic species.

» Source of medicinal plants and perennial water streams.

» It helps in soil conservation, prevent erosion, and reduce floods and droughts.

» Support the overall health and well-being of local communities.

VVVYYVVYYVYYVYVY

4. Consider the following:
1. Greater diversity
2. Greater niche development
3. More complex food webs
4. Increase in productivity
Which of the above are features of succession?
(@ 1,2 and 3 only
(b) 2, 3 and 4 only
() 1, 3 and 4 only
(d) 1,2, 3 and 4
EXPLANATION:

Succession is a universal process of directional change in vegetation, on an ecological time scale.
Succession occurs when a series of communities replace one another due to large scale destruction
either natural or manmade. This process continues - one community replacing another community,
until a stable, mature community develops. Succession is a progressive series of changes which leads
to the establishment of a relatively stable climax community.

The first plant to colonise an area is called the pioneer community. The final stage of succession is
called the climax community. The stage leading to the climax community are called successional stages
or seres.

Succession is characterised by the following:

» increased productivity

» the shift of nutrients from the reservoirs

» increased diversity of organisms with increased niche development

» a gradual increase in the complexity of food webs.

So, Option (d) is correct.




ADDITIONAL INFORMATION:

DIFFERENT KINDS OF SUCCESSIONS

Primary » If succession proceeds from a primary bare area or primitive substratum
succession which has not been changed physically by organisms, it is called primary
succession.
» The first group of plants establishing there are known as pioneers. The series
of development stages are called prisere.
» For example, succession on a bare rock (lithosere).
Secondary » If succession starts in a secondary area previously colonized, but has been
succession cleared off, it is called secondary succession. The series of developmental
stages are called subseres. In subseres, the substratum contains already
formed soil, humus and may contain seeds. The rate of change is more rapid
and the time required for the completion of sere is much shorter than in
primary succession.
» For example, succession in a forest area where vegetation has been devastated
by natural catastrophes.
Autotrophic » Succession characterized by early and continued dominance of autotrophic
succession organisms like green plants. It begins in a predominantly inorganic
environment and the energy flow is maintained indefinitely.
» There is gradual increase in the organic matter content supported by energy
flow.
Heterotrophic » Succession characterized by an early dominance of heterotrophs, i.e., fungi,
succession bacteria and animals. It begins in a predominantly organic environment, and
there is a progressive decline in the energy content.
Induced » The climax community has low productivity as compared to initial
succession communities. In a climax community respiration almost balances the
production of organic matter. Therefore, very little is left for man to harvest.
Allogenic » Allogenic succession is due to major environmental changes beyond the
succession control of the indigenous organisms. Dust bowls, winds, dry periods change
the pattern of vegetation. The habitat is changed by the action of outside
factors like change in climate, leaching of soil nutrients, increase in salt
concentration of the soil and deposition of salt or sand.
Autogenic » Succession resulting from the resident population altering its own
succession environment. For example, plants of a developmental state produce changes
in the habitat initially to favor their growth but the changes go on beyond the
optimum so that the habitat becomes unsuitable for them. It paves the way
for the growth of another type of plant community
Retrogressive » At times a climax vegetation may deteriorate and get replaced by a community
succession of an earlier stage of succession due to destructive effects of organisms.
Sometimes the development of the disturbed communities does not occur and
the process of successive instead of progressive becomes retrogressive, e.g.,
forest may change to shrubby or grassland.
Deflected » A succession in which the vegetation does not pass through the normal stages
succession of development but either adds or replaces a successional type.
Serule » It refers to the miniature succession of microorganisms like fungi, bacteria,
(Microsere) actinomycetes, etc., that occurs within a microhabitat like fallen logs of

decaying wood, tree, bark, etc. Serule is heterotrophic in nature and begins
on substratum rich in organic matter.
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S. Consider the following:
1. Boreal forests
2. Tropical rainforests
3. Temperate deciduous forests
How many of the above ecosystems has the presence of podzolic soils?
(@) Only one
(b) Only two
(c) All three
(d) None

EXPLANATION:

Podzols are soils with an ash-grey subsurface horizon, bleached by organic acids, on top of a dark

accumulation horizon with brown or black illuviated humus and/or reddish iron compounds.

» Boreal forest soils are characterised by thin Podzolic soils (Podzols) and are rather poor. Both
because the weathering of rocks proceeds slowly in cold environments and because the litter
derived from conifer needles (leaves) is decomposed very slowly and is not rich in nutrients.

» These soils are acidic and are mineral-deficient. This is due to the movement of a large amount of
water through the soil, without a significant counter upward movement of evaporation, essential
soluble nutrients like calcium, nitrogen and potassium, which are sometimes leached beyond the
reach of roots.

» This process leaves no alkaline-oriented cations to encounter the organic acids of the accumulating
litter.

The productivity and community stability of a boreal forest are lower than those of any other forest

ecosystem.

So, Statement 1 is correct.

The majority of tropical forest soils are classified primarily into five groups: Oxisols, Ultisols, Alfisols,
Inceptisols, and Entisols.

However, most soils in the rainforest ecosystem are generally classified into Ultisols and Oxisols.
Ultisols are old soils, which are formed by a combination of laterization and podzolisation in the warm
humid regions to the humid tropics, where leaching processes are very pronounced, so these soils are
highly weathered with varying yellow to red colours due to the Fe and Al oxides accumulation in the A
horizon. Ultisols include soils that are usually called yellow podzolic, red-yellow podzolic, or red
podzolic.

Tropical rainforests can have podzolic-type soils (though they are highly weathered). So, Statement 2
is correct.

The temperate forests are characterised by a moderate climate and broad-leafed deciduous trees, which
shed their leaves in fall, are bare over winter and grow new foliage in the spring. The precipitation is
fairly uniform throughout. Soils of temperate deciduous forests are podzolic and fairly deep. So,
Statement 3 is correct.

All three ecosystems: boreal forests, tropical rainforests, and temperate deciduous forests can have
podzolic soils.
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6. Consider the following:
1. Tourism
2. Combating pollution
3. Medicinal resources
4. Research
How many of the above is/are social services extended by biodiversity?
(a) Only one
(b) Only two
(c) Only three
(d) None

EXPLANATION:
Biodiversity is defined as ‘the variability among living organisms from all sources, including terrestrial,
marine and other aquatic ecosystems and the ecological complexes of which they are a part; this
includes diversity within species, between species and of ecosystems. Biodiversity provides a number
of natural services for human beings:
> Ecosystem services:
e Protection of water resources
e Soil formation and protection
¢ Nutrient storage and recycling
e Pollution breakdown and absorption: Combating pollution is an Ecosystem service provided by
biodiversity. Example: Trees absorb pollutants, wetlands filter water, etc. So, Statement 2 is
not correct.
e Contribution to climate stability
¢ Maintenance of ecosystems
e Recovery from unpredictable events
> Biological services:
e Food
e Medicinal resources and pharmaceutical drugs: Example: Neem, turmeric, and periwinkle are
used in pharmaceuticals. So, Statement 3 is not correct.
Wood products
Ornamental plants
Breeding stocks
Diversity in genes, species and ecosystems
» Social services:
e Research, education and monitoring: Research on plant genetics, ecology, and conservation
biology enhances knowledge and human welfare. So, Statement 4 is correct.
e Recreation and tourism: Ecotourism and wildlife tourism are social services provided by
biodiversity.
» Example: National parks, sanctuaries, coral reefs, etc., attract visitors and create livelihood
opportunities. So, Statement 1 is correct.
e Cultural values
Therefore, combating pollution and medicinal resources does not fall under the social services extended
by biodiversity. So, Option (b) is correct.

7. Consider the following:
1. Hindrances to pollination
2. Rivalry between species
3. Uncontrolled urbanisation
4. Ban on poaching
How many of the above could lead to a loss of biodiversity?
(a) Only one
(b) Only two
(c) Only three
(d) All four
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EXPLANATION:

Loss of biodiversity occurs when either a particular species is destroyed or the habitat essential for
its survival is damaged. The latter is more common as habitat destruction is an inevitable fallout
of development.
» The extinction of species takes place when they are exploited for economic gain or hunted as
sport or for food.
» Extinction of species may also occur due to environmental reasons like ecological substitutions,
biological factors and pathological causes, which can be caused either by nature or man.
Natural causes Man-Made causes
» Floods » Habitat destruction
» Earthquakes » Uncontrolled urbanisation: Rapid, unplanned
» Landslides urban growth destroys or fragments natural
> Rivalry among species: Rivalry habitats, increases pollution, and replaces
(interspecific competition) occurs when green spaces with concrete. So, Statement 3
two or more species compete for the same is correct.
limited resources, such as food, water, or | » Hunting & poaching: Poaching directly reduces
space. Sometimes, one species populations of endangered species. A ban
outcompetes another, driving it to local poaching will help in improving and stabilising
extinction. Example: Invasive species the biodiversity.
compete with native species, reducing » Examples:
native species diversity. So, Statement 2 e Project Tiger and the ban on tiger hunting
is correct. helped India’s tiger population increase
» Lack of pollination and diseases: significantly.
Pollination is essential for plant e The ban on the ivory trade helped stabilise
reproduction. When  pollination is elephant populations.
disrupted, plants cannot produce seeds > Thus, a ban on hunting and Poaching
and fruits, leading to a decline in plant conserves biodiversity and does not lead to loss
populations and, subsequently, in animal of biodiversity. So, Statement 4 is not
species that depend on them. So, correct.
Statement 1 is correct. » Conversion of a rich biodiversity site for
human settlement and industrial development
» Extension of agriculture
» Pollution
» Filling up of wetlands
» Destruction of coastal areas
8. Consider the following information:
S.no | Type of organism Description
1. Phagotrophs Decomposers that break down dead organic matter
2. Autotrophs Primary consumers who follow an herbivorous diet
3. Saprotrophs Food producers that perform photosynthesis and chemosynthesis

How many of the above pairs is/are correctly matched?
(@) Only one

(b) Only two

(c) All three

(d) None

EXPLANATION:
The biotic community is distinguished into autotrophs, heterotrophs, and saprotrophs. The biological
or biotic components of an ecosystem interact in an abiotic background include:
Phagotrophs or Consumers or Heterotrophs- They are primary consumers who follow an herbivorous
diet): They are organisms that are unable to make their own food but depend on other organisms for
food to meet their energy needs for survival.

13



» Among consumers, animals such as goats, cows, deer, rabbits and insects like grasshoppers which
eat green plants are called primary consumers or herbivores diet.

» Organisms which eat herbivores, like birds that eat grasshoppers, are carnivores as they eat other
animals. They are also called secondary consumers.

» Carnivorous organisms like cats which eat secondary consumers like birds are called tertiary
consumers.

» Animals like tigers, lions, and vultures which are not killed or eaten by other animals are top
carnivores.

So, Pair 1 is not correct.

Autotrophs or Producers- They are food producers that perform photosynthesis and chemosynthesis):

Organisms that are able to manufacture their own food are called autotrophs or producers.

» Chlorophyll bearing green plants, green and purple bacteria and blue green algae are the main
biological or biotic members in nature which manufacture their own food from simple inorganic
substances by the process of photosynthesis.

» Chemosynthetic bacteria also synthesize their own food but instead of the sun energy they use
simple chemicals released from the interior of the earth to prepare food by the process of
chemosynthesis. So, Pair 2 is not correct.

Saprotrophs or Decomposers They are decomposers that break down dead organic matter): Certain

bacteria which are microorganisms and some fungi are responsible for the decomposition and recycling

of material. The organisms are called decomposers or saprotrophs or reducers.

» Both the consumers and producers complete their life cycles and die, and a new generation of their
population develops.

» In the ecosystem there is a continuous breaking up or decomposition of the organic matter of the
dead organisms, and there is a continuous cycle of materials.

» Most of the saprotrophs are microscopic and all are heterotrophic in nature. So, Pair 3 is not
correct.

9. Tipping Point’ is talked about in which one of the following situations?

(@) The level of environmental degradation at which natural regeneration becomes impossible without
external intervention.

(b) A stage in ecological succession where pioneer species are replaced by climax species through
competitive exclusion.

(c) The minimum population size of a species required to maintain viable genetic diversity in an
ecosystem.

(d) A critical threshold that, when crossed, causes a self-accelerating, often irreversible,
transition to a new ecosystem state.

EXPLANATION:

Tipping points refer to critical thresholds in a system that, when exceeded, can lead to a significant
change in the state of the system, often with an understanding that the change is irreversible. An
understanding of the sensitivities of tipping points in the physical climate system, as well as in
ecosystems and human systems, is essential for understanding the risks associated with different
degrees of global warming.

Some environmental systems, such as coral reefs, are currently undergoing profound upheavals due
to global warming, pollution, and the over-exploitation of natural resources. When sufficient changes
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accumulate over time, they can push the system beyond a critical threshold called a ‘tipping point’—
into a completely new state. This drastic transformation happens abruptly, and triggers cascading
feedback loops that accelerate the process, often leading to irreversible changes in the system. So,
Option (d) is correct.

ADDITIONAL INFORMATION:

TIPPING POINT

About » An ecological community is a network of interacting species — plants, animals
and microorganisms - that live in the same area and are interconnected
through various relationships like predation, competition and symbiosis.

» A healthy ecological community has a balanced mix of species that perform
essential roles. They contribute to services like pollination, nutrient cycling,
water purification and climate regulation.

» When an ecosystem is pushed toward a tipping point due to stressors like
climate change, habitat destruction or pollution, this balance is disrupted.

» Crossing these thresholds often leads to less diverse communities that fail to
perform essential functions. This results in species extinctions and a loss of
vital ecosystem services.

» Take coral reefs, for example. Corals have a symbiotic relationship with
microscopic algae called zooxanthellae. Rising ocean temperatures push the
ecosystem toward a tipping point: a critical thermal threshold beyond which
corals expel the algae in a process known as coral bleaching.

» If the stressful conditions persist, the ecosystem shifts from a vibrant,
biodiverse reef to a barren underwater landscape. This can lead to the collapse
of the entire reef ecosystem and the loss of marine life that relies on it.

10. Consider the following statements regarding Indian bison:
1. They are the largest wild cattle species in the world.
2. They are solitary animals.
3. They are territorial animals.
How many of the statements given above is/are correct?
(@) Only one
(b) Only two
(c) All three
(d) None

EXPLANATION:

The Indian gaur (Bos gaurus), often called the Indian bison, is the largest wild cattle species in the

world. With its muscular frame, massive shoulder hump, and striking horns, it stands as one of the

most powerful herbivores in India’s forests. So, Statement 1 is correct.

» Social Life: Indian bison, or gaur, are not solitary animals. Gaurs live in herds, usually led by a
dominant female. Males, on the other hand, are often solitary but join herds during the breeding
season. Communication within the herd occurs through low-frequency sounds, body postures, and
scent markings, helping them stay connected in dense forests. So, Statement 2 is not correct.

» Behaviour: Gaurs are territorial animals; they need large grazing areas to maintain their body
weight. However, male gaurs roam freely and ventured into other areas. This frequently resulted in
territorial fights. So, Statement 3 is correct.
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ADDITIONAL INFORMATION:

INDIAN GAUR

About

The Indian Gaur is a proud member of the Big Five of India, sharing this title with the tiger,
elephant, leopard, and rhinoceros.
Beyond its size and strength, the gaur plays a crucial role in maintaining balance in the
ecosystem by shaping vegetation and supporting the food chain.
» IUCN Status: Vulnerable
» Distribution: The Indian gaur is widely spread across India, though its presence is
stronger in certain regions.
e Western Ghats: Large and stable populations thrive in protected forests of
Karnataka, Kerala, and Tamil Nadu.
e Central India: Found in Madhya Pradesh, Maharashtra, and Chhattisgarh, where
dense sal and bamboo forests provide good cover.
e Northeast India: Healthy numbers survive in Assam and adjoining states, especially
in hilly forests.
e Other regions: Smaller populations are scattered in Odisha and parts of the
Himalayan foothills.
» Habitat: They prefer evergreen and semi-evergreen forests, which provide year-round
forage.
e They also thrive in moist and dry deciduous forests, where they graze in grasslands
and feed on young bamboo.
e Open meadows and forest edges are often used for grazing, especially in the
mornings and evenings.
This mix of adaptability and strength allows the gaur to remain one of India’s most resilient
large herbivores.

11. The Bacterias Thiobacillus, Chromatium and Chlorobium are associated with which of the following
Biogeochemical cycles?
(a) Nitrogen Cycle
(b) Oxygen Cycle
(c) Sulphur Cycle
(d) Phosphorus Cycle
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EXPLANATION:

>
>

>

YV V VYV

The bacteria Thiobacillus, Chromatium and Chlorobium are associated with the Sulphur Biochemical
Cycle. So, Option (c) is correct.

The sulphur cycle is mostly sedimentary, with a small gaseous phase.

The largest reservoir of sulphur is in soil and sediments, in organic forms (coal, oil, peat) and
inorganic forms (pyrite, elemental sulphur).

Sulphur is released through rock weathering, erosion, and decomposition and moves to land and
water ecosystems in solution.

A smaller reservoir exists in the atmosphere, allowing sulphur to circulate globally.

Sulphur enters the air as hydrogen sulphide (H,S) and sulphur dioxide (SO,) from volcanoes, fossil
fuel burning, oceans, and decomposition. H,S can oxidize into SO,, which returns to Earth as weak
sulphuric acid (H,SO,) in rain.

Plants absorb sulphates from soil and use them to make sulphur-containing amino acids, which
are then consumed by animals.

Excretion and death return sulphur to soil or aquatic sediments.

Bacteria play a key role, breaking down sulphur compounds into sulphates, sulphides, or elemental
sulphur.

During decomposition, H,S is released and oxidized to sulphates by bacteria.

Important bacteria include Thiobacillus (terrestrial) and Chromatium /Chlorobium (aquatic).
These sulphates are absorbed by plants, completing the cycle.

ADDITIONAL INFORMATION:

SULPHUR CYCLE

About The cycling of sulphur consists of the following steps:
e Absorption and assimilation of sulphates by plants.

e Incorporation of sulphur compounds into animal tissues via food chains.
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e Decomposition of organic matter into inorganic sulphur compounds by
microbes under anaerobic and aerobic conditions.
e Formation of sedimentary rocks from inorganic sulphur compounds.
e Gaseous phase of the sulphur cycle.
Elemental sulphur is oxidised into sulphates under both aerobic and anaerobic
conditions through bacterial action.
» In an aerobic environment, the conversion of elemental sulphur into sulphates is
quite rapid.
» In an anaerobic situation, when nitrate ions are present, the elemental sulphur is
transformed into sulphates.

Human » Sulphur dioxide (SO,) emissions from fossil fuel combustion are very high, with
Impact on about 147 million tonnes released globally each year.
the Sulphur | » Normally, oxides of nitrogen (NO,, N,O) and sulphur (SO;) exist in low
Cycle concentrations as part of their natural cycles, but human activities have greatly
increased their levels, especially in urban and industrial areas, harming living
organisms.
» SO, is highly toxic to plants and reduces photosynthesis.
» It reacts with water vapor to form sulphuric acid (H,SO,), causing acid rain.
» Acid rain negatively impacts soil, vegetation, and aquatic systems.
» Essential nutrients like calcium, magnesium, and potassium are leached from the

soil, while harmful elements like aluminium and zinc accumulate.
Beneficial soil microorganisms are replaced by disease-causing fungi, further
harming soil health.

Y

12. Which one of the following denotes the ability of ecosystems to self-regulate in order to maintain their
state of equilibrium?
(a) Ecological niche
(b) Edge effect
(c) Homeostasis
(d) Diapause

EXPLANATION:
A niche is the unique functional role or place of a species in an ecosystem. It is a description of all the
biological, physical and chemical factors that a species needs to survive, stay healthy and reproduce.
» A niche is unique for a species, which means no two species have exactly identical niches. Niche
plays an important role in the conservation of organisms.
» If we have to conserve species in their native habitat, we should know the niche requirements of
the species and ensure that all requirements of its niche are fulfilled.
Types of Niches:
e Habitat niche — where it lives
e Food niche — what it eats or decomposes & what species it competes with
e Reproductive niche — how and when it reproduces.

e Physical & chemical niche - temperature, land shape, land slope, humidity & other
requirements. So, Option (a) is not correct.

Sometimes, the number of species and the population density of some of the species are much greater

in this zone than in either community. This is called the edge effect.

» The organisms which occur primarily or most abundantly in this zone are known as edge species.
In the terrestrial ecosystems, the edge effect is especially applicable to birds.

» For example, the density of birds is greater in the mixed habitat of the ecotone between the forest
and the desert. So, Option (b) is not correct.
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Ecosystems are capable of maintaining their state of equilibrium. They can regulate their own species
structure and functional processes. This capacity of the ecosystem of self-regulation is known as
homeostasis.
» It refers to the self-regulating mechanisms of an ecosystem that help it maintain stability or
equilibrium despite external disturbances (like climate change, pollution, or species fluctuations).
> It involves feedback mechanisms—both negative and positive—that regulate the interactions
among organisms and their environment to preserve equilibrium.
For example:
» Predator-Prey Relationships (Population Regulation):
e When prey populations rise, predators have more food, so predator numbers increase.
e As predators increase, they reduce the prey population, which in turn causes predator numbers
to decline.

» Nutrient Cycling:

e Decomposers (bacteria, fungi) break down dead organic matter, releasing nutrients back into
the soil.

e Plants absorb these nutrients, supporting new growth — maintaining nutrient balance in the
ecosystem.

Therefore, homeostasis denotes the ability of ecosystems to self-regulate in order to maintain their

state of equilibrium. So, Option (c) is correct.

Diapause, the spontaneous interruption of the development of certain animals, is marked by a

reduction of metabolic activity.

» It is typical of many insects and mites, a few crustaceans and snails, and perhaps certain other
animal groups. This period of suspended development is an apparent response to the approach of
adverse environmental conditions.

» It is a form of adaptive strategy controlled by hormones and environmental cues like day length
(photoperiod), temperature, and food availability.

» It may occur during any life stage but is most common among pupae (e.g., the cocoons of moths).

» Aphids and mosquitoes — enter diapause when winter approaches. So, Option (d) is not correct.

13. Which one of the following states hosts wild populations of all three native crocodilian species of
India?
(a) Rajasthan
(b) Tamil Nadu
(c) Maharashtra
(d) Odisha

EXPLANATION:

Recently, on 17th June, World Crocodile Day, India marked 50 years of its Crocodile Conservation

Project (1975-2025), with Odisha emerging as the hub of this landmark conservation initiative.

Odisha is the only state in India that supports wild populations and conservation centres for all three

native crocodilian species — the gharial, the saltwater crocodile, and the mugger.

The main conservation sites are Tikarpada for gharials, Dangamal in Bhitarkanika for saltwater

crocodiles, and Ramatirtha for muggers.

» Bhitarkanika and Satkosia were the first regions declared as protected habitats for saltwater
crocodiles and gharials, respectively, and were later upgraded to National Park and Tiger Reserve
status.

» Odisha also pioneered the release of captive-reared gharials and saltwater crocodiles into the wild,
setting an example for successful species recovery.

» A small breeding population of saltwater crocodiles continues to survive in the mangrove swamps
of Bhitarkanika, the southernmost gharial population persists in the Mahanadi River, and muggers
inhabit forested river stretches around Ramatirtha. So, Option (d) is correct.
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ADDITIONAL INFORMATION:

CROCODILES

» Crocodilians are both keystone and flagship species and serve as large-bodied predators in
freshwater, marine, and estuarine ecosystems.
> Being at the top of the food chain, they play a crucial role in ecological and biogeochemical
processes.
» As apex predators, they regulate populations of smaller animals, maintaining a balanced food
chain. Their burrows for nesting also provide shelters for other species, enhancing biodiversity.
» However, crocodilian populations are declining sharply due to multiple threats:
e Poaching: Driven by the demand for exotic skins and meat.
e Habitat destruction: Expansion of human activities has fragmented or destroyed natural
habitats.
e Water pollution: From agricultural runoff, industrial discharge, and waste disposal, which
harms both wildlife and their habitats.
e Invasive species: Feral dogs compete for resources and prey on eggs and juveniles.

14. With reference to the India State of Forest Report (ISFR) 2023, consider the following statements:

1. India has a quarter of its geographical area under forest cover.

2. Madhya Pradesh has the highest forest cover as a percentage of the total geographical area of the
state.

3. Lakshadweep and Mizoram have more than ninety per cent of their geographical area under
forest cover.

Which of the statements given above are not correct?

(@) 1 and 2 only

(b) 2 and 3 only

(c) 1 and 3 only

(d 1,2 and 3
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EXPLANATION:

2 is correct.

» India’s forest and tree cover has reached a quarter of the country’s total geographical area,
according to the India State of Forest Report (ISFR) 2023. Thus, both the forest and tree cover has
the quarter of the geographical area. So, Statement 1 is not correct.

» Since 2021, Madhya Pradesh has the largest area under forest and tree cover (85,724 sq. km) while
the largest increase in this period has been recorded in Chhattisgarh (684 sq. km). So, Statement

» In terms of percentage of forest cover with respect to total geographical area, Lakshadweep (91.33
percent) has the highest forest cover followed by Mizoram (85.34 percent) and Andaman & Nicobar
Island (81.62 percent). Thus, Mizoram does not have more than ninety per cent of their geographical
area under forest cover. So, Statement 3 is not correct.

ADDITIONAL INFORMATION:

INDIA STATE OF FOREST REPORT 2023

Major findings

» The Forest and Tree cover of the country is 8,27,357 sq km which is 25.17
percent of the geographical area of the country, consisting of 7,15,343 sq km
(21.76%) as forest cover and 1,12,014 sq km (3.41%) as tree cover.

» As compared to assessment of 2021, there is an increase of 1445 sq km in
the forest and tree cover of the country which includes 156 sq km increase in
the forest cover and 1289 sq km increase in tree cover.

Top four states showing maximum increase in forest and tree cover are
Chhattisgarh (684 sq km) followed by Uttar Pradesh (559 sq km), Odisha
(559 sq km) and Rajasthan (394 sq km).

Top three states showing maximum increase in forest cover are Mizoram
(242 sq km) followed by Gujarat (180 sq km) and Odisha (152 sq km).
Area wise top three states having largest forest and tree cover are Madhya
Pradesh (85,724 sq km) followed by Arunachal Pradesh (67,083 sq km)
and Maharashtra (65,383 sq km)

» Area wise top three states having largest forest cover are Madhya Pradesh
(77,073 sq km) followed by Arunachal Pradesh (65,882 sq km) and
Chhattisgarh (55,812 sq km).

In terms of percentage of forest cover with respect to total geographical
area, Lakshadweep (91.33 percent) has the highest forest cover followed
by Mizoram (85.34 percent) and Andaman & Nicobar Island (81.62
percent).

The present assessment also reveals that 19 states/UTs have above 33
percent of the geographical area under forest cover. Out of these, eight
states/UTs namely Mizoram, Lakshadweep, A & N Island, Arunachal
Pradesh, Nagaland, Meghalaya, Tripura, and Manipur have forest cover
above 75 percent.

» The total mangrove cover is 4,992 sq km in the country.

The total growing stock of India’s forest and trees outside forests is
estimated as 6430 million cum, of which 4479 million cum is inside the
forests and 1951 million cum outside the forest area. There is an increase
of 262 million cum of total growing stock as compared to the previous
assessment which includes an increase of 91 million cum inside the forest
and 171 million cum outside the forest area.

The extent of bamboo bearing area for the country has been estimated as
1,54,670sq km. As compared to the last assessment done in 2021 there
is an increase of 5,227 sq km in bamboo area.
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e The total annual potential production of timber from trees outside forest
has been estimated as 91.51 million cum.

e In the present assessment total carbon stock in country’s forest is
estimated to be 7,285.5 million tonnes. There is an increase of 81.5
million tonnes in the carbon stock of country as compared to the last
assessment.

e Regarding status on achievement of target under NDC related to carbon
sequestration, the current assessment shows that India’s carbon stock
has reached 30.43 billion tonnes of CO2 equivalent; which indicates that
as compared to the base year of 2005, India has already reached 2.29
billion tonnes of additional carbon sink as against the target of 2.5 to 3.0
billion tonnes by 2030.

15. Consider the following statements:

Statement I:

A large tree shading a small plant is an instance of predation.

Statement II:

In predatory interactions, one species benefit, and the other is harmed.

Which of the following is correct in respect of the above statements?

(a) Both Statement-I and Statement-II are correct and Statement-II is the correct Explanation for
Statement-I.

(b) Both Statement-I and Statement-II are correct and Statement-II is not the correct Explanation for
Statement-I

(c) Statement-Iis correct but Statement-II is incorrect

(d) Statement-I is incorrect but Statement-II is correct

EXPLANATION:

The biological community in an area or ecosystem consists of a complex network of interactions.

The interaction among individuals of the same species is known as intraspecific interaction, whereas

the interaction among individuals of different species in a community is called interspecific interaction.

An example of interspecific interaction is Amensalism.

» For instance, when a large tree shades a small plant, the growth of the small plant is inhibited due
to lack of sunlight.

» However, the large tree remains unaffected.

» In this relationship, one species is harmed while the other remains unaffected, which characterizes
amensalism.

Therefore, a large tree shading a small plant is an instance of amensalism (not predation). So,

Statement I is not correct.

» In predatory interactions, only one species benefits (parasite and predator, respectively) and

the interaction is detrimental to the other species (host and prey, respectively).

> In this type of interaction, a predator captures, kills and eats an animal of another species
called the prey.

» The predator naturally benefits from this relationship, while the prey is harmed.

» Predators like leopards, tigers and cheetahs use speed, teeth and claws to hunt and kill their
prey. So, Statement II is correct.

16. The Green India Mission (2021-2030) primarily aims to
(a) Replacing hazardous chemicals on fertilizer production
(b) Increasing area under organic farming
(c) Enhance forest and tree cover while restoring degraded ecosystem
(d) Promote urban forest to mitigate urban heat

22



EXPLANATION:

The National Mission for a Green India was launched by the Ministry of Environment, Forest and
Climate Change in 2011, as one of the eight Missions under the National Action Plan on Climate
Change (NAPCC).

>

>

>

»

Green India Mission’s primary objective is to protect, restore, and enhance India's diminishing
forest and tree cover.

The mission also aims to respond to climate change through a combination of mitigation and
adaptation measures, which includes restoring degraded ecosystems to improve biodiversity and
ecological services.

The Mission started with the objective to increase forest/tree cover on 5 million hectares (mha) of
forest/non-forest land and improved quality of forest cover on another 5 mha land area, enhanced
ecosystem services including biodiversity, hydrological services and carbon sequestration through
the treatment of 10 mha of forest/nonforest land, enhanced annual carbon sequestration by 50 to
60 million tonnes in the year 2020, and an increased forest-based livelihood income of about 3
million households.

The Ministry of Environment, Forest and Climate Change will focus on restoration of vulnerable
landscapes like Aravallis and Western Ghats mountain ranges, along with mangroves and Indian
Himalayan region, as per the revised Green India Mission (GIM) document.

Therefore, the primary aim of the Green India Mission is to enhance forest and tree cover while restoring
degraded ecosystem. So, Option (c) is correct.

ADDITIONAL INFORMATION:

THE GREEN INDIA MISSION

Recently in | As per the revised Green India Mission, ‘micro-ecosystem’ approach will be adopted to

news make interventions in the vulnerable landscapes like Aravallis, Western Ghats, arid
regions of North West India, mangroves and the Indian Himalayan region.

Mission The Mission aims for

Objectives » Improved quality of forest cover and increased forest and tree cover on forest/non-

forest lands.

» Improved ecosystem services including biodiversity, hydrological services and
carbon sequestration.

» Increased forest-based livelihoods and household income of forest dependent
communities living in and around the forests.

» Creation of an additional carbon sink of 2.5 to 3.0 billion tonnes of CO2 equivalent

by 2030.
Mission’s » Restoration/reclamation forestry under the Landscape Approach focusing on
Core vulnerable habitats and degraded forest and non-forest areas through existing and
Priorities regionally applicable ecorestoration models, including agroforestry and social
forestry.

» Saturation of vulnerable landscapes through tree plantations in identified gaps in
consonance with the ongoing afforestation schemes of the Central and the State
governments.

» Enhancement of livelihoods and household income of the forest dependent
communities living in and around forest areas through skill development and
sustainable cultivation of the Non-Timber Forest Products (NTFPs).

» Application of adaptation/mitigation measures, enhancing Ecosystem Services,
Carbon Sequestration, Soil and Water Conservation, Biodiversity Conservation
and Livelihood Security etc. Local communities will be motivated to play a key role
in prioritizing the range of ecosystem goods and services through the process of
informed decision making.
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17. Located in the cold desert region of Spiti Valley, this conservation reserve covers 1,585 sq km and
acts as a vital wildlife corridor connecting Kibber and Chandratal sanctuaries. It supports apex
predators like snow leopards and carnivores like Tibetan wolves, along with herbivores such as ibex.
This description most likely refers to:

(a) Pin Valley National Park

(b) Tsarap Chu Conservation Reserve
(c) Hemis National Park

(d) Great Himalayan National Park

EXPLANATION:

Tsarap Chu Conservation Reserve, spread over 1,585 sq. km, is India’s largest conservation reserve

and the fifth in Himachal Pradesh after Darlaghat, Naina Devi, Potter Hill, and Shilli. Situated in the

biodiverse cold desert region of Spiti Valley.

» The reserve also covers the catchment of Charap Nala and includes the confluence of the Unam
River and Charap Nala. Its strategic location makes it an ecological corridor between Kibber
Wildlife Sanctuary and Chandratal Wildlife Sanctuary.

» The Tsarap Chu landscape is recognized as one of the high-density snow leopard habitats in
Himachal Pradesh. Its presence as the apex predator reflects the health of the entire Trans-
Himalayan ecosystem. Besides snow leopard, the reserve provides critical habitat and migration
corridors for several species, ensuring genetic flow between populations across Spiti and Ladakh.

» The conservation reserve supports other mammals such as Tibetan Wolf (Carnivore), Bharal (Blue
Sheep), Himalayan Ibex (Herbivore), Kiang (Wild Ass) and Tibetan Argali. So, option (b) is
correct.

ADDITIONAL INFORMATION:

NATIONAL PARKS

Recently in Recently, Spiti Valley has become India’s first cold desert biosphere reserve under
news UNESCO programme.
Pin Valley Pin Valley National Park is the only National Park in Himachal Pradesh which is

National Park | situated in the cold desert area. The park covering an area of 675 sq km as core

zone and 1150 km as buffer zone.

» There are more than 20 species of animals and birds in the Park. This park is
specially renowned for the protection of endangered Snow-Leopard, the
estimated population of which is about twelve. Other species are Ibex, Bharal,
Red Fox, Marten, Weasel, Pika, Snow Cock, Beareded Vulture, Chukor, Golden
Eagle, Griffon, Himalayan Chough, Raven etc. Lynx, Marmat & Tibetan Wolf
may also be found in this area, but so for no sightings have been recorded by
Park Authorities.
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>

Pin Valley is characterized by alpine pasture or dry alpine Scrub Forest. Juniper
& Birch trees are on the verge of extinction. So far more than 400 plants species
have been reported in this area. The area is very rich in medicinal herbs and
spices. These herbs and spices are collected by local Pharmacists for the
preparations of medicines.

Hemis national
park

Hemis high altitude national park or the Hemis national park is a wildlife park
located in Ladakh of Jammu and Kashmir.

>

>

This is the only park in the country, which is located in the northern region of
Himalayas and it is the largest national park in the country.

With Indus and Zaskar Rivers flowing at its boundaries, Hemis National Park
is a picturesque holiday destination, which is flanked by five villages namely
Shingo, Chillinga, Yurutse, Rumbak, and Sku-Kaya.

The park lies in the Tibetan plateau region, which covers pine forests, alpine
tundra region, meadows and shrublands. The park lies in the rain shadow
region. You can find dry forests commonly here.

The park is home to more than 200 snow leopards. The main prey of leopards
are the Great Tibetan sheep, blue sheep, Ladakhi Urial, and others. This is the
only national park in the country that holds Ladakhi Urial.

Other notable animals are Tibetan wolf, red fox, Eurasian brown bear,
mountain weasel, Himalayan mouse hare, Himalayan marmot and others. 16
different species of mammals are recorded in this park.

There are more than 73 different bird species here. Notable birds are golden
eagle, Himalayan griffon wvulture, lammergeyer wvulture, robin accentor,
Tickellas leaf warbler, chukar, black winged snowfinch, Himalayan snowcock
and others.
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Great The Great Himalayan National Park (GHNP) was constituted in 1984 and was
Himalayan formally notified as a national park in 1999.

National Park » Itis located in the Banjaar Sub-Division of Kullu District of Himachal Pradesh,
India, in the far Western Himalayas. Recognized as a UNESCO World Heritage
Site, the Great Himalayan National Park Himachal Pradesh is part of a vast
conservation landscape.

» Located in the sensitive Western Himalayan Temperate Forests, GHNP is a
global biodiversity hotspot that conserves over 832 species of plants, 192
species of lichens, 12 species of liverworts, 25 species of mosses, plus more
than 31 mammal species, 209 birds, 9 amphibians, 12 reptiles and 125 insects.

18. Consider the following:
1. Transforming the river into a hybrid ecosystem.
Steady flow of nutrient cycle
Limiting fish migration
Reduce human animal conflict
Methane rich ecosystem
Increasing of wetland coverage
Wthh of the above are impacts of dam construction in aquatic ecosystem?
(a) 1, 3 and 5 only
(b) 1, 2, 3, 4 and 5 only
(c) 2, 4, S and 6 only
(d1,2,3,4,5and 6

O Uh LN

EXPLANATION:

Dam construction has long been regarded as a vital tool for water resource management, hydroelectric
power generation, and flood control. However, it also poses significant ecological challenges,
particularly to aquatic biodiversity.

Dams convert free-flowing rivers (lotic systems) into reservoirs (lentic systems), creating a hybrid
aquatic environment. Globally, rivers are being transformed from free-flowing reaches into continuous
reservoir clusters as lateral barriers are constructed to meet the demand for increasing water
consumption. These clusters are known as river-reservoir hybrid systems. These changes are part of
the efforts to sustain a stable water supply and aquatic ecosystem for growing populations. However,
lateral structures have been found to affect the limnology and hydrology of rivers. So, Statement 1 is
correct.

A new study shows how dams affect ratios of nitrogen, phosphorus, and silicon in coastal waters
around the world.
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» The right balance of nutrients is crucial for a healthy coastal ecosystem. If rivers deposit too much
nitrogen and phosphorus in coastal areas, algae that flourish on those nutrients can cause dead
zones; if too little silicon flows downstream, organisms that depend on it will die off.

» Human interventions, whether through the addition of nutrients or through direct alteration of
river flows, tend to upset natural nutrient balances.

» Thus, Dams disrupt nutrient cycles, affecting the free flow of nutrients downstream. Nutrients get
trapped upstream, causing algal blooms, while downstream areas suffer nutrient depletion. So,
Statement 2 is not correct.

Dams and other river barriers significantly disrupt the natural migratory routes of fish by obstructing

their movement between spawning, feeding, and nursery grounds.

» Many fish species in the Western Ghats, such as mahseer, are migratory and depend on
uninterrupted river connectivity to complete their life cycles.

» When a dam blocks this flow, it prevents upstream migration, leading to fragmented populations,
reduced genetic exchange, and declining fish diversity.

» However, barrier-free tributaries that feed into dammed rivers can serve as critical refuges, allowing
fish to breed and recolonise downstream habitats. Protecting these undammed tributaries is
therefore essential to sustain fish populations and maintain overall aquatic biodiversity in dam-
affected ecosystems.

Therefore, Dams limit the fish migration. So, Statement 3 is correct.

» While small check-dams or water conservation structures within forest areas can help retain water
and reduce the movement of wild animals toward human settlements, thereby easing man-animal
conflicts. These temporary, low-height check-dams are primarily designed for local water
availability and forest management, not for altering aquatic ecosystems.

» In contrast, large dams constructed across rivers for hydropower, irrigation, or flood control often
lead to habitat fragmentation, submergence of forest areas, and displacement of wildlife and people,
which can intensify rather than reduce human-animal conflicts.

Therefore, Dam construction leads to increased human-animal conflict. So, Statement 4 is not

correct.

When a dam obstructs the natural flow of a river, it creates a reservoir where sediments and organic
matter accumulate. In these oxygen-poor (anaerobic) conditions, microbial decomposition of organic
matter produces methane (CH,), a greenhouse gas many times more potent than carbon dioxide in
trapping heat. This process transforms the reservoir into a methane-rich aquatic ecosystem,
contributing to global warming. So, Statement 5 is correct.

Dams are a major cause of physical degradation, fragmentation, and diversion of both aquatic and
terrestrial watershed ecosystems. By altering the natural flow regime of rivers, they disrupt the periodic
flooding cycles that sustain downstream wetlands and floodplains. The reduction in water flow and
sediment transport leads to the drying up of wetlands, closure of river mouths, saltwater intrusion,
and loss of mangroves — all of which diminish ecosystem services.

Therefore, Dams reduce wetland coverage downstream by disrupting natural flooding and lateral
connectivity. So, Statement 6 is not correct.

ADDITIONAL INFORMATION:

DAM CONSTRUCTION

Recently in India has "taken note" of reports about China commencing the construction of a
the News mega dam project on the lower reaches of the Yarlung Tsangpo River (upper reaches
of the Brahmaputra) in Tibet, the government informed Parliament.

About » A dam is a barrier constructed across a river, stream, or other water bodies to
retain or control water flow.

» Functioning as both a reservoir and a regulatory structure, dams serve a
multitude of purposes in civil and environmental engineering.
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» By impounding water, dams create reservoirs for irrigation, drinking water,
industrial use, energy generation, and flood mitigation.

Types » Gravity dams are heavy and made of concrete or stone. They use their own
weight to hold back water. The Bhakra Dam is an example.

» Arch dams are curved and transfer water pressure to the valley walls. They
work well in narrow places, like the Tehri Dam.

» Embankment dams are built from earth and rock piled up to make a strong
barrier. Hirakud Dam is one of these.

» Buttress dams have supports called buttresses behind the wall to hold back
water and save building materials.

Facts » Highest Dam: Tehri Dam in Uttarakhand
» Longest Dam: Hirakud Dam in Odisha
» Largest Reservoir: Indira Sagar Dam in Madhya Pradesh
» Oldest Dam: Kallanai Dam (also called Grand Anicut) in Tamil Nadu
Major Dam » Ganga River System — Tehri Dam, Ramganga Dam, Rihand Dam
River Systems » Indus River System — Bhakra Dam (Sutlej), Pong Dam (Beas), Salal Dam
in India (Chenab)

Narmada River System — Sardar Sarovar, Indira Sagar, Bargi Dam
Godavari River System — Jayakwadi, Sriram Sagar, Polavaram
Krishna River System — Nagarjuna Sagar, Almatti, Srisailam
Mahanadi River System — Hirakud Dam

» Periyar River System — Idukki Dam
» Sharavathi River System — Linganamakki Dam

YV VYV

19. With reference to ecosystem functioning, consider the following statements:
1. Keystone species have a disproportionate impact on ecosystem structure relative to their
abundance.
2. Loss of keystone species can lead to collapse or drastic changes in the ecosystem.
3. Apex predators always have the largest population sizes in ecosystems.
Which of the statements given above are correct?
(a) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d) 1,2 and 3

EXPLANATION:

Keystone species are pivotal organisms with a disproportionately large impact on their ecosystems

relative to their abundance. The term "keystone species" was coined by ecologist Robert Paine in 1969,

and it originates from the concept of a keystone in an arch, without which the entire structure

collapses.

These species play critical roles in maintaining the structure, diversity, and functioning of the

ecological communities. One defining characteristic of keystone species is their ability to control the

population sizes of other species, thereby maintaining balance within the ecosystem. So, Statement

1 is correct.

» A keystone species is an organism that helps define an entire ecosystem. Without its keystone
species, the ecosystem would be dramatically different or cease to exist altogether.

» For example, certain plant species (ebony tree, Indian-laurel) exclusively depend upon bats for their
pollination. If the bat population is reduced, then regeneration of particular plants becomes more
difficult. This changes the vegetation structure, which adversely influences the dependent animals.
So, Statement 2 is correct.
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In most ecosystems, the pyramids of number, energy, and biomass are upright, meaning producers

are more numerous and biomass is greater than that of herbivores. Herbivores are more numerous,

and biomass is greater than that of carnivores.

» Energy decreases at higher trophic levels, following the 10% law (only ~10% of energy is transferred
from one trophic level to the next).

» Because of this energy limitation, apex predators (top carnivores) naturally have smaller
populations.

» The pyramid shows that as you move up trophic levels (from producers to primary consumers to
secondary consumers to tertiary/top carnivores), the number of individuals decreases.

Therefore, apex predators (top carnivores at the highest trophic levels) have the smallest population
sizes, not the largest, due to energy limitations in the ecosystem. So, Statement 3 is not correct.

ADDITIONAL INFORMATION:

ECOSYSTEM FUNCTIONING

Flagship A flagship species is a species chosen to represent an environmental cause, such as

Species an ecosystem in need of conservation. These species are chosen for their
vulnerability, attractiveness or distinctiveness in order to engender support and
acknowledgement from the public at large.

» Thus, the concept of a flagship species holds that, by giving publicity to a few key
species, the support given to those species will successfully leverage conservation
of entire ecosystems, as all species contained therein.

» Example: Indian Tiger, African Elephant, Giant Panda of China, Mountain
Gorilla of Central Africa, Orangutan of Southeast Asia and the Leatherback sea
turtle.

Indicator An indicator species is a species whose presence indicates the presence of a set of
Species other species and whose absence indicates the lack of that entire set of species.

» An indicator species is any biological species that defines a trait or characteristic
of the environment.

» For example, a species may delineate an ecoregion or indicate an environmental
condition such as a disease outbreak, pollution, species competition or climate
change. Indicator species can be among the most sensitive species in a region,
and sometimes act as an early warning to monitoring biologists.

» Many indicator species of the ocean systems are fish, invertebrates, periphyton,
macrophytes and specific species of ocean birds (like the Atlantic Puffin).
Amphibian indicates chemicals, global warming and air pollution. Lichens are
indicators of air quality and are sensitive to sulfur dioxide.

Foundation A foundation species is a dominant primary producer in an ecosystem, both in terms
Species of abundance and influence.

> Example: Kelp in kelp forests and Corals in coral reefs.

Charismatic | These are large animal species with widespread popular appeal that environmental
Megafauna activists use to achieve conservation goals well beyond just
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those species.

» Examples include the Giant Panda, the Bengal Tiger, and the Blue Whale.

Umbrella » An umbrella species is a wide-ranging species whose requirements include those

Species of many other species. The protection of umbrella species automatically extends
protection to other species.

» These are species selected for making conservation-related decisions, typically
because protecting these species indirectly protects the many other species that
make up the ecological community of their habitat.

» Example: Tiger, Elephant, Giant Panda, etc.

20. Consider the following statements about Asiatic Lions:
1. Asiatic Lions are found only in Gir National Park and its surrounding protected areas in Gujarat.
2. They form prides like African lions, but these prides are smaller in size.
3. Their population is vulnerable to disease outbreaks and genetic bottleneck due to limited range.
Which of the statements given above are correct?
(@) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d) 1,2 and 3

EXPLANATION:

Historically, Asiatic lions were found across a wide range from Syria, Middle East Asia to India. Over

time, their habitat gradually reduced, restricting them to northern and central Indian states such as

Haryana, Punjab, Uttar Pradesh, Bihar, Madhya Pradesh, and Rajasthan.

» At present, the asiatic lions roam naturally in the Saurashtra region of Gujarat. Asiatic lions are
found in Gir Protected Areas (Gir, Paniya, Mitiyala), Girnar Wildlife Sanctuary, Barda Wildlife
Sanctuary, and protected and reserved forest and revenue areas of Saurashtra. So, Statement 1
is correct.

The lion belongs to the cat family and is unique among big cats such as tigers, leopards, etc., as it lives

in groups. A group of lions is called a 'pride'.

» African lions generally cooperate with each other in numerous activities on a daily basis. They
usually tend to be together when it comes about to hunting or traveling. It has also been found
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that most African lions typically tend to live and spend most of the time with the lioness of their
pride.

» Unlike this social behaviour of the African lions, the Asiatic lions do not generally tend to live with
their counterparts. These species always prefer small pride. They associate with their lioness at the
interval or the season of mating. This shows the Asiatic lion's pride is smaller in size compared to
African lion’s. So, Statement 2 is correct.

Despite the positive growth in population, Asiatic lions face several conservation challenges. The limited
geographic range makes the population vulnerable to disease outbreaks, genetic bottleneck effects,
and natural disasters.

» Limited range: The Gir Forest and its surrounding buffer zones, though protected, are now
overpopulated with lions. As a result, many lions are forced to venture into human-dominated
landscapes, increasing the chances of deadly encounters and accidents.

> Disease Outbreaks: The risk of disease outbreaks is another reason; the most notable example
occurred in 2018 when a canine distemper virus (CDV) outbreak in the Gir Forest resulted in the
deaths of over 20 lions in just a few weeks.

» Genetic Bottleneck: Since all existing Asiatic lions are descendants of a tiny population of about
a dozen individuals from the early 1900s, the current gene pool is alarmingly small. This
phenomenon, known as a genetic bottleneck, makes the population more vulnerable to diseases,
infertility, and congenital defects. So, Statement 3 is correct.

21. Which of the following best describes the term “refugia” in the context of Ecology?

(@) The transitional zone between two distinct ecosystems, such as a forest and a grassland, is
characterised by high species diversity.

(b) They are areas where species survive during periods of unfavourable climate or
environmental change in the existing geographical area.

(c) The specific type of habitat which has unique environmental conditions to support a particular
species.

(d) They are areas where specific species adopt and live in their non-natural habitat during periods
of unfavourable climate or environmental change.
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EXPLANATION:

In the context of ecology, the term refugia refers to areas that provide shelter and favorable conditions
for species, allowing them to survive in the presence of threats, such as pathogens, that are otherwise
prevalent in their surrounding. environments.

Refugia is relatively buffered from changes in regional environmental conditions in the existing

geographical area and allow organisms to persist as long as local conditions remain tolerable. So,

Option (b) is correct.

The following are different types of Refugia:

Types of Refugia:

> Disturbance Refugia: These are areas that are less affected by natural disturbances like fire,
floods, drought, strong winds, insect outbreaks, or disease. Because they are more stable and
protected, they act as safe zones for wildlife during such events.

Example: Healthy rivers and floodplains can serve as refugia for many large mammals.

» Climate Refugia: These are areas where species can continue to live even when the surrounding
region becomes unsuitable due to climate change. They help plants and animals survive changing
temperature or rainfall conditions.

» Macrorefugia: Large areas that species can move into and survive for long periods during climatic
changes. They may support populations that can later expand outward when conditions improve.

» Microrefugia: Very small, localized sites that remain suitable even when the surrounding region
changes. They can often tolerate more warming and may be the only remaining habitat for rare or
small isolated species.

> Disturbance Refugia: Disturbance refugia are areas less severely or frequently affected by events
like fires or floods. Sheltered from disturbances such as drought, wind, insects, or disease, they
provide protection for wildlife. Healthy rivers and floodplains serve as key refugia, especially for
large mammals.

> Climate Refugia: Climate Refugia are areas where species, natural communities, or ecosystems
can persist within a larger area that has been rendered inhospitable.

» Macro and Microrefugia: Macrorefugia provide habitats that organisms can retreat to, persist in,
and potentially expand from under changing environmental conditions, facilitating the survival of
species during climatic changes. Microrefugia may be able to withstand greater warming than
macrorefugia. They may also be the only conservation option for rare or threatened species that
exist in small, fragmented populations.

> Wetland and Riparian Refugia: Wetlands, riverbanks (riparian zones), areas, fens, springs, fens,
and even snow patches candrifts can all act as refugia for a variety of species. Wetlands provide
habitat for many species of amphibians, reptiles, birds, and mammals, and they offer food and
shelter to larger mammals such as deer, elk and bears. Riparian areas and seasonal wetlands also
act as buffers against climate change for many species.. They provide food, water, and shelter,
supporting a wide range of wildlife—amphibians, reptiles, birds, small animals, and even large
mammals like deer, elk, and bears. They also help buffer species from climate change by offering
more stable moisture and temperature conditions.
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ADDITIONAL INFORMATION:

micro-habitat

ECOLOGICAL TERMS
Ecotone » Ecotone, a transitional area of vegetation between two different plant
communities, such as forest and grassland.
It has some of the characteristics of each bordering biological community and often
contains species not found in the overlapping communities.
» Ecotones also appear where one body of water meets another (e.g., estuaries and
lagoons) or at the boundary between the water and the land (e.g., marshes).
Ecological » A habitat with unique environmental conditions that supports a particular species
niche or is called an ecological niche or a microhabitat.

» While a habitat is the general environment, a niche is the specific role and
conditions an organism occupies within that habitat, and a microhabitat is a

small, distinct area within a larger habitat with its own unique conditions.

Inadvertent
climate
refugia

» Areas where specific species adopt and live in their non-natural habitat during
periods of unfavourable climate or environmental change are often referred to as

inadvertent climate refugia.

22. Consider the following pairs:

Sl.no Ramsar Sites Location
1. Menar Wetland Complex West Bengal
2. Magadi Kere Conservation Reserve Karnataka
3. Gokul Jalashay Bihar
4. Udaipur Jheel Rajasthan

How many pairs given above is/are correctly matched?
(@) Only one pair

(b) Only two pairs

(c) Only three pairs

(d) All four pairs

33




EXPLANATION:

Menar Wetland Complex is located on the outskirts of Menar village in the Udaipur District of the state

of Rajasthan. Recently, two wetlands in Rajasthan, Khichan and Menar were declared Ramsar Sites

on world environment day 2025. So, Pair 1 is not correct.

» The wetland is a freshwater monsoon wetland complex ecosystem formed by three wetlands,
Braham talab, Dhand talab and Kheroda talab and agricultural land that connects the latter two.
During the monsoon season the farmland floods, providing habitat for 110 species of waterbirds,
of which 67 are migratory.

> Bird species: Among the notable bird species at the Site are the critically endangered white-rumped
vulture (Gyps bengalensis) and long-billed vulture (Gyps indicus).

» Plant Species: Over 70 plant species are found, including mango trees (Mangifera indica) around
Braham talab that host a large colony of Indian flying fox (Pteropus giganteus).

Magadi Kere Conservation Reserve is situated in the Shirahatti taluk of the Gadag district, Karnataka.

This wetland in Karnataka was declared a Ramsar site in 2024. So, Pair 2 is correct.

» The Magadi Kere Conservation Reserve near Gadag is a human-made wetland with an area of nearly
50 hectares which was constructed to store rainwater for irrigation purposes and is home to over
166 species of birds, of which 130 are migratory and two are vulnerable species and four are near-
threatened species.

» In addition, 8,000 birds visit the site during winter, and the wetland is also one of the largest
wintering grounds for the Bar-headed goose (Anser indicus) in Southern India.

Recently, India named its 92nd and 93rd Wetlands of International Importance Gokul Jalashay and

Udaipur Jheel.

» Gokul Jalashay is an oxbow lake located on the southern edge of the Ganga (Ganges) River in Buxar
district of Bihar. It is an important stopover for migratory waterbirds in the Central Asian Flyway.
So, Pair 3 is correct.

» The flood pulses of the Ganges influence land use and land cover in the wetland, exposing marshes
and agricultural areas during the dry months and increasing inundation after monsoons.

» During flooding events, the wetland acts as a buffer for nearby villages. In total, over 50 bird species
are found in the Site and its surroundings; in the pre-monsoon season, exposed marshland and
shrubs provide food and breeding habitats.

Udaipur Jheel is an oxbow lake that is located in West Champaran District of Bihar State in India.

It is bordered to the north and west by the dense forest of Udaipur Wildlife Sanctuary in Rajasthan.

So, Pair 4 is not correct.

» The lake surrounds a village. Over 280 plant species are found in the wetland, including
Alysicarpus roxburghianus, a perennial herb endemic to India.

» The wetland is an important wintering ground for around 35 migratory bird species, including the
vulnerable common pochard (Aythya ferina). Jamun trees (Syzygium cumini) line the wetland and
their fallen fruits are believed to purify the water.

23. Consider the following statements regarding “Ecological Niche”:
1. It has evolved to avoid competition between the species.
2. The same niche may be inhabited by different organisms in different geographically isolated
habitats.
Which of the statements given above is/are correct?
(@ 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2
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EXPLANATION:

Ecological niches describe the role of each species in an ecosystem like where it lives, how it obtains
food, and how it interacts with other organisms. Different species occupy different niches to reduce
direct competition for resources. This separation of resource use is called niche segregation.

For example: some birds feed on insects high in tree canopies, while others search for insects on the
ground. By using different parts of the environment, they can coexist without competing heavily. Niche
segregation helps maintain ecological balance and ensures that each species has access to the
resources it needs to survive. So, Statement 1 is correct.

ECOLOGICAL NICHE

Ecosystems contain numerous niches. Even though several organisms may be competing to occupy a
niche, it is specific and can be engaged by only one organism in the same geographic place, which
would serve as habitat to a large number of species in diverse niches. The same niche may be inhabited
by different organisms in different geographically isolated habitats. So, Statement 2 is correct.

ADDITIONAL INFORMATION:

NICHES

About Niche in ecology stands for an organism's specific role or position within its
ecosystem.

The niche includes a range of conditions, resources, and interactions that define the
organism's existence and influence its survival and reproduction. The niche of a
species helps ecologists understand its interactions with other species and its impact
on the ecosystem as a whole.

Fundamental | > A species' habitat includes the environmental conditions and resources required
Niche for its survival and reproduction.

» Abiotic (temperature, humidity, pH, soil composition) and biotic (prey availability,
interspecific interactions) factors affect ecosystems.

> The physiological tolerances and resource requirements of a species in the
absence of competition.

» Can vary spatially and temporally due to habitat heterogeneity and
environmental fluctuations.
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The fundamental niche of a species is to occupy a range of ecological niches
within its ecosystem.

Realized » Represents the actual environmental conditions and resources a species
Niche effectively utilizes in its habitat.
» Often narrower than the fundamental niche due to biotic interactions,
competition, predation, and resource availability.
> Reflects the subset of the fundamental niche that a species occupies, considering
constraints imposed by the environment and other species.
» Provides insights into species' ecological roles, distribution patterns, and
interactions within ecosystems.

Habitat Niche | > In ecology, the habitat or spatial niche refers to the specific environmental
conditions and resources required by a particular species for survival and
reproduction.

» It includes factors such as temperature, humidity, food availability, and shelter.

» Organisms evolve to occupy specific niches within their habitats.

» They adapt to utilize available resources efficiently while minimizing competition
with other species.

Trophic Niche | > The trophic niche refers to the role of an organism within its ecosystem in terms
of its feeding habits, interactions with other species, and its position in the food
web.

» Two species can occupy the same habitat but have different functional roles or

trophic positions due to their different food habits.

For example: In a pond, the aquatic birds Corixa and Notonecta live in different
trophic niches. Notonecta is an active predator that swims to feed other animals,
while Corixa feeds mostly on decaying vegetation.

Multifactor
Niche

>

The multifactor or hypervolume niche concept in ecology refers to a
multidimensional space where species occupy specific combinations of
environmental conditions and resources.

24. Which of the following reptiles undergoes Brumation?

1. Turtles
2. Snakes
3. Lizards
4. Carp

Select the correct answer using the codes given below:

(a) 1,2 and 3

(b) 3 and 4 only
(c) 2 and 3 only

(d 1,3 and 4

EXPLANATION:

Hibernation or winter sleep is a resting stage where in animals escape winters (cold) by hiding

themselves in their shelters. They escape the winter season by entering a state of inactivity by slowing

their metabolism. The phenomenon of hibernation is exhibited by bats, squirrels, and other rodents.

Brumation is a period of dormancy or slowed activity in reptiles similar to hibernation in mammals. It

occurs during cold months, when temperatures drop and food becomes scarce.

» During brumation, reptiles such as turtles, snakes, and lizards seek shelter in burrows, rock
crevices, or mud where the temperature remains more stable. Their metabolism slows down
significantly, allowing them to survive for weeks or even months without food.
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For Example:

» Box turtles and painted turtles that burrow into mud at pond bottoms,
» Snakes that take refuge in underground dens or caves, an

» Lizards that hide under rocks or vegetation.

So, Statements 1, 2 and 3 are correct.

Carp are fish, not reptiles, and they do not undergo brumation. Fish survive cold temperatures through
a different process of reduced metabolic activity, which can be referred to as torpor, which is longer-
lasting over the winter months rather than short-term daily cycles. So, Statement 4 is not correct.

ADDITIONAL INFORMATION:

ADAPTATIONS OF ORGANISMS TO THE ENVIRONMENT

Brumation vs.
Hibernation
and Torpor

While brumation is similar to hibernation and torpor, there are key differences:
» Hibernation occurs in mammals and involves a deep, prolonged state of sleep.
» Torpor is a short-term state of decreased physiological activity, seen in both
mammals and birds, often lasting for just a day or night. Fish experience a
similar state.
» Brumation occurs in cold-blooded or ectothermic vertebrates, while
hibernation occurs in warm-blooded or endothermic animals.

Why
Brumation
Occurs

Brumation is a survival mechanism triggered by decreasing temperatures and
reduced daylight hours. As cold-blooded animals, reptiles and amphibians rely on
external heat sources to regulate their body temperature and metabolic processes.
Brumation helps these animals conserve energy, survive on limited food resources,
and avoid the dangers of a cold environment.

Hibernation vs
aestivation

Did you know that some animals hibernate during the summer as well

This phenomenon, called aestivation (or estivation), is a survival strategy various
species use to avoid extreme heat, drought, or food scarcity. Like winter hibernation,
aestivation helps animals slow their metabolism and conserve energy until
conditions improve.
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25. Which of the following are excluded from the purview of the Environment Protection (Management of
Contaminated Sites) Rules, 2025?
1. Radioactive waste contamination
2. Pollution of the sea by oil
3. Mining waste contamination
4. Hazardous chemical spills in industrial areas
Select the correct answer using the code given below:
(a) 1, 2 and 3 only
(b) 1 and 4 only
(c) 2,3 and 4 only
(d)1,2,3 and 4

EXPLANATION:
Recently, the Environment Ministry has notified new rules under the Environment Protection Act,
1986, that lay out a process to address sites that are chemically contaminated.

» Called the Environment Protection (Management of Contaminated Sites) Rules, 2025, these give
a legal structure to the process of contamination, which until now was missing despite several
sites being already identified across the country for decades.

» Under the Rules, a contaminated site has been defined as an area or a site affected with
contaminants and declared as a contaminated site by the State Pollution Control Board (SPCB) /
Pollution Control Committee (PCC), if the contaminant is found to be above the prescribed
threshold levels after completion of the detailed site assessment.

» The new rules cover the sites that are contaminated by hazardous chemicals, including landfills,
dumps, waste storage and treatment sites, spill sites, and chemical waste handling and storage
sites. Therefore, Hazardous chemical spills in industrial areas come under the purview of the
Environment Protection (Management of Contaminated Sites) Rules, 2025. So, Statement 4 is
not correct.

» However, contamination resulting from radioactive waste, mining operations, pollution of the sea
by oil, and solid waste from dump sites would not be dealt with under the provisions of these
laws, as they are governed by separate legislation. So, Statements 1, 2 and 3 are correct.

26. Which one of the following statements is not correct about the Biological Diversity Act 2002?
(@) It deals with fair and equitable sharing of benefits arising from the use of biological resources.
(b) It provides for the conservation of Biodiversity Heritage Sites.
(c) It provides a two-tier structure to regulate access to the biological resources of India.
(d) It deals with the sustainable use of biological resources.

EXPLANATION:

The Biological Diversity Act, 2002 provides for the conservation of biological diversity, the sustainable

use of its components, and the fair and equitable sharing of benefits arising from the use of biological

resources and traditional knowledge. It also addresses matters connected with or incidental to these

purposes.

The Act establishes a comprehensive legal framework in India to regulate the sustainable use of

biological resources, ensuring their conservation while promoting equitable benefit sharing with local

communities. So, Option (a) and (d) are correct.

The Biological Diversity Act, 2002 provides a legal framework to conserve India’s biological diversity.

» It includes provisions for the protection of Biodiversity Heritage Sites (BHS), which are areas of
ecological, cultural, or aesthetic importance rich in unique species and habitats.

» Under Section 37(1), State Governments, in consultation with local bodies, can notify such areas
for conservation.
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» The Act aims to protect rare and threatened species, preserve ecosystems, and maintain cultural
and ecological balance, ensuring sustainable use of biological resources and equitable sharing of
benefits. So, Option (b) is correct.

The Act provides a three-tier structure (not two-tier) to regulate access to biological resources:

> National Biodiversity Authority (NBA) — at the national level

» State Biodiversity Boards (SBB) — at the state level

» Biodiversity Management Committees (BMC) — at the local level . So, Option (c) is not correct.

27. Which of the following best describes the term “Speciation”?
(a) The process by which new species arise from a single ancestral species over time.
(b) The process by which organisms migrate from one habitat and become an alien species in another.
(c) The process by which organisms migrate from one habitat and become an invasive alien species
in another.
(d) The process by which an alien species interacts with an native species leading to formation of a
new species.

EXPLANATION:
Speciation is how a new kind of plant or animal species is created. It is the formation of new and
distinct species in the course of evolution. Speciation involves the splitting of a single evolutionary
lineage into two or more genetically independent lineages.
Species develops its own unique characteristics. The demands of a different environment or the
characteristics of the members of the new group will differentiate the new species from their ancestors.
So, Option (a) is correct.
An example of speciation is the Galapagos finch. Different species of these birds live on different islands
in the Galapagos archipelago, located in the Pacific Ocean off South America. The finches are isolated
from one another by the ocean. Over millions of years, each species of finch developed a unique beak
that is especially adapted to the kinds of food it eats. Some finches have large, blunt beaks that can
crack the hard shells of nuts and seeds. Other finches have long, thin beaks that can probe into cactus
flowers without the bird being poked by the cactus spines. Still other finches have medium-size beaks
that can catch and grasp insects. Because they are isolated, the birds don't breed with one another
and have therefore developed into unique species with unique characteristics.

ADDITIONAL INFORMATION:

TYPES OF SPECIATION

Allopatric » Allopatric speciation occurs when a species separates into two separate groups

speciation that are isolated from one another. A physical barrier, such as a mountain range
or a waterway, makes it impossible for them to breed with one another.

» Each species develops differently based on the demands of their unique habitat or
the genetic characteristics of the group that are passed to their offspring.

Peripatric » When small groups of individuals break off from the larger group and form a new

speciation species, this is called peripatric speciation. As in allopatric speciation, physical
barriers make it impossible for members of the groups to interbreed with one
another.

» The main difference between allopatric speciation and peripatric speciation is that
in peripatric speciation, one group is much smaller than the other.

» Unique characteristics of the smaller groups are passed to future generations of
the group, making those traits more common among that group and distinguishing
it from the others.
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Parapatric » Parapatric speciation sometimes happens when part of an environment has been

speciation polluted. Mining activities leave waste with high amounts of metals like lead and
zinc. These metals are absorbed into the soil, preventing most plants from growing.

» Some grasses, such as buffalo grass (Bouteloua dactyloides), can tolerate the
metals. Buffalo grass seeds pass on the characteristics of the members in that
region to offspring.

» Sometimes a species that is formed by parapatric speciation is especially suited to

survive in a different kind of environment than the original species.

28. Consider the following statements regarding the impact of climate change on migratory species in the

Himalayas:

1. Cold-adapted species like musk deer, pheasants, and snow trout are being forced to migrate to
higher altitudes due to rising temperatures.

2. In Uttarakhand, small mammals are projected to lose more than half of their current range
because of climate change.

3. The migration of species to higher altitudes is leading to habitat fragmentation and increased
human-wildlife conflicts.

How many of the above statements is/are correct?

(a) Only one

(b) Only two

(c) All three

(d) None

EXPLANATION:
A recent report by the UN Convention on the Conservation of Migratory Species of Wild Animals (CMS)

has raised alarms over the impact of rising temperatures on migratory species in the Himalayas and

northern India.

The report highlights:

» Cold-adapted species: The increasing temperatures are threatening cold-adapted species like
musk deer, pheasants and snow trout, forcing them to migrate to higher altitudes. As a result, they
are facing smaller, fragmented habitats. So, Statement 1 is correct.

» Small mammals: In Uttarakhand, small mammals could lose more than half of their current range
under both full and non-dispersal scenarios due to climate change. So, Statement 2 is correct.

> Habitat fragmentation: In the case of large mammals, altitudinal shifts to higher elevations are
predicted. Availability of habitats would be squeezed for musk deer at high altitude. For most of
the species, climate refugia were concentrated above 1,500 metres. Pheasants exhibit high diversity
in mid-elevations, with the Eastern Himalaya showing high weighted endemism, however future
scenarios predict habitat fragmentation.

» Human-wildlife conflicts: Any range of shifts are likely to increase human-wildlife conflicts. Even
giants such as the Asian elephant are running into a "habitat gridlock. le., Climate and land-use
changes are shifting elephant habitats eastward, but with limited connectivity, most elephants in
India and Sri Lanka cannot follow, escalating human-elephant conflicts. So, Statement 3 is
correct.
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ADDITIONAL INFORMATION:

IMPACTS OF CLIMATE CHANGE ON MIGRATORY SPECIES

About The Convention on Migratory Species of Wild Animals, also known as the Bonn

Convention, was adopted on 23 June 1979.

> As an environmental treaty under the aegis of the United Nations Environment
Programme, CMS provides a global platform for the conservation and sustainable
use of migratory animals and their habitats.

> CMS brings together the States through which migratory animals pass, the Range
States, and lays the legal foundation for internationally coordinated conservation
measures throughout a migratory range.

Impacts » Migratory species play a vital role in ecosystems that sustain human life. From
forest elephants that boost carbon storage in jungles to whales that circulate
essential nutrients across ocean basins, these species are critical for maintaining
healthy ecosystems. But environmental changes in one region can trigger global
consequences.

> Climate change is altering water systems and shrinking habitats.

» Warming oceans are threatening seagrasses vital for carbon storage, coastal
resilience and sustaining marine life.

29. Consider the following statements:

1. The magnitude of floods has decreased across all regions of India between 1970 and 2010.

2. Flood intensity has increased in the north-western Himalayan and Malabar regions during the
pre-monsoon and early monsoon seasons.

3. Flash floods in the higher reaches of the Ganga and Indus basins are now occurring during the
early monsoon period.

How many of the above statements is/are true?

(a) Only one

(b) Only two

(c) All three

(d) None

EXPLANATION:

The Central Water Commission, India's water regulatory body, has installed gauges, also known as

water sensors, across river systems to measure the flow of water for hydrological purposes including

flood warning.

» The magnitude of flooding refers to its severity without any assessment of the damage; flood
intensity refers to depth and volume of inundation.

» According to the study by IIT-Delhi and IIT-Roorkee, based on water flow data from 173 gauges
across India. The magnitude of floods decreased in most parts of India between 1970 and 2010 as
compared to the previous 100 years.

e The study, which did not cover north-eastern India, said that 74% (128) of the 173 gauging
stations studied showed a declining trend in flood magnitude with 47 showing "significant"
decrease.

e In contrast, only 26% (45) of the gauging stations showed an increasing trend and only four
stations showed a "significant" increase. So, Statement 1 is not correct.

Flood intensity declined in most of India except Himalayan, Malabar regions, flood intensity increased

in north-western Himalayan and Malabar regions in the pre-monsoon and early monsoon season

between 1970 and 2010. So, Statement 2 is correct.

» Another region where the flood intensity has increased by eight percent per decade during the study
period was in the west flowing rivers from Tadri to Kanyakumari (Chaliyar, Periyar, Bharathapuzha,
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rainfall.

Vamanapuram, etc.) in the Malabar coast and it was associated with intensified pre-monsoon

» The flooding in the eastern upper Ganga region covering Kosi river basin showed a significant trend
towards later floods without much change in flood intensity.

The study, by the Indian Institute of Technology (IIT) Delhi and IIT-Roorkee, flash floods in the higher

reaches of Ganga and Indus regions are now happening in the early monsoon period, a change that

could have "catastrophic outcomes" since the entire flood management system needs to be redesigned

to change in the flooding pattern.

» A possible reason for higher frequency of early flash floods is climate change induced alteration in
the rain-snow transition zone in the higher reaches which could advance spring/pre-monsoon flood
peaks by several weeks in snowmelt-dominated regions. So, Statement 3 is correct.

ADDITIONAL INFORMATION:

THE CHANGING MAGNITUDE AND TIMING OF RIVERINE FLOODS IN INDIA

About Monsoon season accounts for 80% of India's annual rainfall and floods are a common
occurrence in this season. Floods have killed 113,390 people between 1975 and 2015,
averaging 2,765 deaths per year.

Ganga Basin:

» In the main Ganga basin, which is home to about 40% of India's population, the
study recorded a 17% per decade decline in the flood magnitude. The Central
Ganga basin, which covers large parts of Uttar Pradesh and southern Bihar,
recorded maximum fall in the flood magnitude.

» The inference is that the 100-year flood discharge has decreased by more than half
during these 40 years at many locations in the western and central Ganga basin.

» The decreasing flood magnitudes in the Ganga basin was "strongly" linked to
declining soil moisture and monsoon precipitation influenced by Indian Ocean
warming and atmospheric aerosols in the region.

Narmada basin:

» The flood magnitude has also declined in Narmada basin that covers a large part
of Gujarat and Madhya Pradesh primarily because of the "construction of dams"
in this region during the study period.

» The study found that in the Marathwada region of the Deccan plateau, which has
been experiencing severe droughts in recent times, river flows were found to be
decreasing at an average rate of 8% per decade during the monsoon season and
31% in pre-monsoon.

Catchment | A drainage basin is an area of land drained by a river and its tributaries. Drainage
area and basins are also known as river basins or catchment area.

Flood » The study found a clear relationship between the catchment area and the observed

magnitude percentage change in flood magnitude per decade.

» The flood magnitudes over larger catchments are decreasing at higher rates, and
as the catchment size decreases, the rate of change is also decreasing.

» The role the dams (which are mostly on big rivers) play in reducing the flood
intensity.

30. Green pages in the Red Data Book of the International Union for Conservation of Nature denote:
(@) Species that have never been endangered
(b) Species that were previously endangered, but are no longer threatened
(c) Species that are in the least concern category
(d) Species that are in the data-deficient category
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EXPLANATION:

Red Data Book is a loose-leaf volume of information on the status of many kinds of species. This volume

is continually updated and is issued by the International Union for Conservation of Nature (IUCN)

located in Morges, Switzerland.

In this Book, information for endangered mammals and birds are more extensive than for other groups

of animals and plants, coverage is also given to less prominent organisms facing extinction.

» The pink pages in this publication include the critically endangered species. As the status of the
species changes, new pages are sent to the subscribers.

» Green pages are used for those species that were formerly endangered, but have now recovered to
a point where they are no longer threatened. With passing time, the number of pink pages continue
to increase. So, Option (b) is correct.

ADDITIONAL INFORMATION:

INTERNATIONAL UNION FOR CONSERVATION OF NATURE (IUCN)

About » IUCN was founded in October 1948 as the International Union for the
Protection of Nature (or IUPN) following an international conference in
Fontainebleau, France.
» The organization changed its name to the International Union for
Conservation of Nature and Natural Resources in 1956 with the acronym
IUCN (or UICN) with its head quarters in Gland, Switzerland.
Priority Areas of | > Biodiversity
IUCN » Climate change
» Sustainable energy
» Human well-being
» Green economy

IUCN Categories
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Criteria

31.

According to the International Union for Conservation of Nature, if:

1. There is a reduction of over seventy per cent of the population though causes are reversible

2. Population size is less than 250 mature individuals

3. The range of the species is confined to 5000 sq.km and is not known to exist at more than five
locations

The classification of conservation priority of the species is:

(@) Vulnerable

(b) Endangered

(c) Critically Endangered

(d) Near Threatened

EXPLANATION:

A taxon is Endangered when the best available evidence indicates that it meets any of the criteria for
Endangered.

»

V VYV YV

Thus, the above criteria are for the IUCN classification of Endangered. So, Option (b) is correct.

An observed, estimated, inferred or suspected population size reduction of 270% over the last 10
years or three generations, whichever is the longer, where the causes of the reduction are clearly
reversible.

population size estimated to number fewer than 250 mature individuals,

quantitative analysis showing the probability of extinction in wild in at least 20% within 20 years
it is therefore considered to be facing a very high risk of extinction in the wild.

Extent of occurrence estimated to be less than 5000 km2 and severely fragmented or known to
exist at no more than five locations.

ADDITIONAL INFORMATION:

IUCN CLASSIFICATION OF CONSERVATION PRIORITY

Extinct (EX) A taxon is Extinct when there is no reasonable doubt that the last individual has
died. A taxon is presumed Extinct when exhaustive surveys in known and/or
expected habitat, at appropriate times (diurnal, seasonal, annual), throughout its
historic range have failed to record an individual.
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Extinct in the A taxon is Extinct in the Wild when it is known only to survive in cultivation, in

Wild (EW) captivity or as a naturalized population (or populations) well outside the past
range. A taxon is presumed Extinct in the wild when exhaustive surveys in known
and/or expected habitat, at appropriate times (diurnal, seasonal, annual),
throughout its historic range have failed to record an individual.

Critically A taxon is Critically Endangered when the best available evidence indicates that

Endangered (CR) | it meets any of the criteria for Critically Endangered. Criteria

» reduction in population (> 90% over the last 10 years),

» population size (number less than 50 mature individuals),

» quantitative analysis showing the probability of extinction in wild in at least
50% in their 10 years) and

» it is therefore considered to be facing an extremely high risk of extinction in
the wild.

Vulnerable (VU) | A taxon is Vulnerable when the best available evidence indicates that it meets
any of the criteria for Vulnerable i.e.

criteria

» reduction in population (> 50% over the last 10 years)

» population size estimated to number fewer than 10,000 mature individuals,
» probability of extinction in wild is at least 10% within 100 years,

» it is therefore considered to be facing a high risk of extinction in the wild.

Near Threatened | A taxon is Near Threatened when it has been evaluated against the criteria but

(NT) does not qualify for Critically Endangered, Endangered or Vulnerable now, but is
close to qualifying for or is likely to qualify for a threatened category in the near
future.

Least Concern A taxon is Least Concern when it has been evaluated against the criteria and does
(LC) not qualify for Critically Endangered, Endangered, Vulnerable or Near
Threatened. Widespread and abundant taxa are included in this category.

32. Consider the following statements regarding Nicobar Shrew:
1. Itis an insectivorous mammal.
2. Itis endemic to India.
3. Its IUCN status is Critically Endangered.
Which of the statements given above are correct?
(@) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(d) 1,2 and 3

EXPLANATION:

The Nicobar Shrew is a nocturnal and semi fossorial species, which lives among leaf litter in tropical

moist deciduous forests.

» The Nicobar shrew or Nicobar white-tailed shrew (Crocidura nicobarica) in the family Soricidae.
The Crocidura is a species-rich genus with 199 species widely distributed in Africa, Europe, and
Asia.

» These terrestrial and insectivorous mammalian species are commonly known as white-toothed
shrews. So, Statement 1 is correct.

» The Nicobar Shrew has been recorded in Campbell Bay National Park (possibly now extinct here)
and Galathea National Park in the Great Nicobar Islands.

» Itis endemic to India known only from the southern tip of Greater Nicobar Island (India) in the Bay
of Bengal. It has been recorded up to about 100 m. So, Statement 2 is correct.
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» The Nicobar Shrew is listed as Critically Endangered on the IUCN Red List. This species is
threatened by habitat loss due to selective logging, general anthropogenic activities and tsunami
events. So, Statement 3 is correct.

33. Consider the following statements:
1. Some bacteria are capable of degrading forever chemicals.
2. Some bacteria are thermophiles capable of producing antibiotics.
Which of the statements given above is/are correct?
(@ 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2

EXPLANATION:

Per- and polyfluoroalkyl substances (PFASs), “forever chemicals”, are emerging contaminants classified
as bioaccumulative in the environment due to high levels of molecular stability, recalcitrance, toxicity,
and environmentally persistent. Recent studies in microbial degradation of PFASs have reported that
an increasing number of PFAS species are biodegradable. Polyfluoroalkyl substances are more prone
to microbial attack than perfluoroalkyl compounds. Bacteria, fungi, and enzymes show potential for
degradation of PFAS species. Thus, some bacteria are capable of degrading forever chemicals. So,
Statement 1 is correct.

Thermophiles are organisms having affinity or liking towards high temperature. Bacteria called
thermophiles (meaning “heat lovers”) have been known to tolerate 45° to 70° C of heat.

Thermophilic bacteria, which thrive in high-temperature environments, are valuable biochemical
sources capable of producing thermostable enzymes, antibiotics, antifungals, and anticancer drugs.
These bacteria produce secondary metabolites in the form of antimicrobial peptides (AMPs), which are
stable at high temperatures and show effectiveness against gram-positive and gram-negative bacteria.
Recently, Researchers found many species of bacteria at Rajgir Lake but 11, one group that particularly
caught their attention was the Actinobacteria, which made up 40-43% of the microbial diversity at the
lake. Bacteria belonging to this group are known producers of antimicrobial compounds. Well-known
drugs like streptomycin and tetracycline were first discovered as the products of Actinobacteria.
Thus, Some bacteria are thermophiles capable of producing antibiotics. So, Statement 2 is correct.

ADDITIONAL INFORMATION:

BIOREMEDIATION

About » Bioremediation is the use of microorganisms (bacteria and fungi) to degrade
the environmental contaminants into less toxic forms.

» The microorganisms may be indigenous to a contaminated area or they may
be isolated from elsewhere and brought to the contaminated site.
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In situ It involves treatment of the contaminated material at the site.

bioremediation | > Bioventing - supply of air and nutrients through wells to contaminated soil to
stimulate the growth of indigenous bacteria. It is used for simple
hydrocarbons and can be used where the contamination is deep under the
surface.

» Biosparging - Injection of air under pressure below the water table to increase
groundwater oxygen concentrations and enhance the rate of biological
degradation of contaminants by naturally occurring bacteria

» Bioaugmentation - Microorganisms are imported to a contaminated site to
enhance degradation process.

Ex situ Ex situ -involves the removal of the contaminated material to be treated
bioremediation | elsewhere.

» Landfarming - contaminated soil is excavated and spread over a prepared bed
and periodically tilled until pollutants are degraded. The goal is to stimulate
indigenous biodegradative microorganisms and facilitate their aerobic
degradation of contaminants.

> Biopiles - it is a hybrid of landfarming and composting. Essentially,
engineered cells are constructed as aerated composted piles. Typically used
for treatment of surface contamination with petroleum hydrocarbons.

» Bioreactors — it involves the processing of contaminated solid material (soil,
sediment, sludge) or water through an engineered containment system.

» Composting — dealt earlier in solid waste management

34. With reference to Musa indandamanensis, consider the following statements:
1. Itis a wild banana species considered endemic to the Andaman and Nicobar islands.
2. It is categorized as a Critically Endangered species by the International Union for Conservation
of Nature.
Which of the statements given above is/are correct?
(@ 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2

EXPLANATION:
An infructescence (Branched or unbranched axis upon which fruits are arranged) of about 4.2 metres
has been recorded in a species of wild banana from Andaman and Nicobar Islands, making it the
longest infructescence recorded in bananas across the world. The infructescence was recorded in an
endemic species of wild banana, the Musa indandamanensis, that was first recorded from a remote
tropical forest near Krishna Nala reserve forest in the Andaman and Nicobar Islands in 2012 and found
mention in a science journal in 2014. So, Statement 1 is correct.
Musa indandamanensis is categorized as a Critically Endangered species by the International
Union for Conservation of Nature (IUCN).
What makes the wild banana Musa indandamanensis important, apart from the infructescence (fruit
bunch lux axis), is the natural genetic resource for plant breeders to develop high yielding and disease
resistant varieties. The fruits of Musa indandamanensis are golden yellow or orange and when ripened
turn into golden orange pulp with plenty of irregular shaped seeds. So, Statement 2 is correct.
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35. Consider the following information:

S.

no Invertebrates Characteristics Example

1. Echinoderms They are marine animals without spines. Octopus

2. Protozoa They are single-celled animals that can | Flagellates
breathe

3. Arachnids They are arthropods that do not have | Scorpions
antennae

Which of the above pairs are correctly matched?
(@) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d 1,2and 3
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EXPLANATION:
Echinoderms are marine invertebrates found only in the ocean. They usually have arms or spines
arranged in a radial pattern around their central body.

o Examples include: Sea star, Sea urchin, Sand dollar, Sea cucumber
Mollusks have a soft body, sometimes protected by a hard shell. Some mollusks live on land, such as

snails and slugs. Others live in water, such as oysters, mussels, clams, squid, and octopus. Therefore,
the octopus is a mollusk (phylum Mollusca, class Cephalopoda) and not an echinoderm. So, Pair 1 is
not correct.

Echinoderms

Sea stars Brittle stars Sea urchins Sand dollars Sea cucumbers Crinoids

o (] 4
-7<‘ A\ |

\\

Protozoa are simple, single-celled animals. They are the smallest of all animals. Most protozoa are
microscopic. They do breathe, move and reproduce like multicell animals. Example: Amoebas,
Flagellates, etc. So, Pair 2 is correct.
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Arachnids are Arthropoda and do not have antennae. Arachnids have 2 body parts and 4 pairs of legs.
Common arachnids are spiders, scorpions, ticks and mites. So, Pair 3 is correct.

ADDITIONAL INFORMATION:

INVERTEBRATES

About Invertebrates are animals that do not have backbones. They make up more than
98% of all known animal species.
Unlike vertebrates, they lack an internal skeleton made of bone. Some
invertebrates have a hydrostatic skeleton (a fluid-filled structure), such as jellyfish
and worms.
Others possess a hard external skeleton (exoskeleton), like insects and
crustaceans.

Annelids » Annelids have bodies that are divided into segments.
» They have very well-developed internal organs. ¢ Found almost anywhere in
the world.
» They don’t have any limbs.
» E.g: earthworms, leeches, roundworms, etc.
Arthropods » Arthropods have limbs with joints that allow them to move.
» They also have an exoskeleton, which is a hard, external skeleton.
» Arthropods include the crustaceans and insects, arachnids.
Crustaceans » Live mostly in the ocean or other waters.
» Crustaceans have a hard, external shell which protects their body
» Most commonly known crustaceans are the crab, lobster and barnacle
Insects » Insects have an exoskeleton that covers their entire body.

» An insect consists of 3 body parts and 6 legs and a antennae
» E.g: beetle, butterfly, moth, dragonfly, bee, wasp and praying mantis.

36. Ecosystem A contains 10 species and Ecosystem B contains 20 species. Both A and B contain 5
species in common. What is the Beta Diversity between A and B?

(a) 20
(b) 25
(c) 30
(d) 35
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EXPLANATION:
Beta Diversity is a comparison of diversity between ecosystems, usually measured as the change in
the number of species between the ecosystems.

Beta diversity can be calculated as the absolute species richness, which is given by the following
formula:

|B=(S1-c)+(S2-c) \

» Where S1 is the number of species in Ecosystem A- (10) ,

» S2 is the number of species in Ecosystem B - (20) and

» c stands for the number of species common to both communities- (5) .
Substituting the given values:

B = (10-5) + (20-5)
B =(5) + (15)
B = 20.

Therefore, 20 is the Beta Diversity for the given set of Ecosystems A and B. So, Option (a) is correct.

ADDITIONAL INFORMATION:

MEASUREMENT OF BIODIVERSITY
About | > The following are the two major components that deals with the measurement of
biodiversity:

e Species richness.
e Species evenness.
» Species richness: It is the measure of the number of species found in a community
e Alpha diversity (a): It refers to the diversity within a particular area or ecosystem,
and is usually expressed by the number of species (i.e., species richness) in that
ecosystem.
e Beta diversity (B): It is a comparison of diversity between ecosystems, usually
measured as the change in the number of species between the ecosystems.
¢ Gamma diversity (y): It is a measure of the overall diversity for the different
ecosystems within a region.
> Species evenness: It measures the proportion of species at a given site, e.g. low evenness
indicates that a few species dominate the site.

37.The Net-Zero Banking Alliance (NZBA) is an initiative launched by which of the following
organizations?
(a) World Bank
(b) United Nations Environment Programme (UNEP)
(c) International Monetary Fund (IMF)
(d) World Economic Forum (WEF)

EXPLANATION:
The Net-Zero Banking Alliance, a UN-backed initiative seeking carbon-neutral investments by banks,
launched in 2021 under the UN Environment Programme's Finance Initiative.
» The NZBA aimed to get banks to slash the carbon footprint of their loans and investments and
help drive the transition to a net-zero economy by 2050.
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» Combining near-term action with accountability, this ambitious commitment sees signa tory
banks setting intermediate targets for 2030 or sooner using robust, science-based guidelines.

» NZBA is the flagship climate initiative under the Principles for Responsible Banking to
accelerate science-based climate target setting and develop common practice. NZBA is the
global banking alliance within the Glasgow Finance Alliance for Net Zero (GFANZ) and is open
to all banks globally, including banks that are not UNEP FI members or Principles for
Responsible Banking signatories.

» The Alliance reinforces and supports the implementation of decarbonisation strategies,
providing an internationally coherent framework and guidelines in which to operate. It
recognises the vital role of banks in supporting the global transition of the real economy to net
zero emissions. So, Option (b) is correct.

ADDITIONAL INFORMATION:

NET-ZERO BANKING ALLIANCE (NZBA)

Recently in

According to an NZBA spokesperson: "Members of the Net-Zero Banking Alliance have

news voted to transition from a member-based alliance and to establish its guidance as a
framework." The spokesperson adds: "As a result of this decision, NZBA will cease
operations immediately."

About The membership of NZBA continues to grow:

» The number of NZBA member banks continues to grow. Since its launch in
April 2021, membership has more than tripled in number from 43 to 144
banks.

» The geographical spread of members has also increased. At launch, banks from
23 countries were represented. This has grown to 44 countries, with 65% of
banks headquartered in developed markets and 35% in emerging and other
markets.

NZBA member banks continue to progress on target setting

» When a bank joins NZBA, it voluntarily and independently makes a
commitment to transition its financing activities to align with pathways to net
zero by 2050 at the latest and to set intermediate sectoral targets for 2030 or
sooner to put it on a path towards this goal.

» These intermediate targets should align with the latest science, use low or no
overshoot 1.5°C scenarios, and cover all or a substantial majority of nine
carbon-intensive sectors.

Definition of
Net Zero
(UN)

This term refers to a state when anthropogenic emissions of greenhouse gases to the
atmosphere are balanced by anthropogenic removals. Organisations are considered to
have reached a state of net zero when they

reduce their GHG emissions following science-based pathways, with any remaining
GHG emissions attributable to that organisation being fully neutralised by like-for-like
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removals exclusively claimed by that organisation, either within the value chain or

through the purchase of valid offset credits.

UNEP UNEP FI convenes three finance sector ‘net-zero’ alliances, and is working with key
Finance stakeholders to help members align portfolios with science-based greenhouse gas
Initiative emissions pathways through interim targets:

» Net-Zero Asset Owner Alliance (‘AOA’), launched in 2019, with a membership
of more than 80 institutional asset owners (pension funds, insurers, sovereign
wealth funds) with over USD 10 trillion in assets, about 7% of global
investment.

» Net Zero Banking Alliance (‘NZBA’), launched in 2021 with over 130 banks
and USD 65 trillion, about half of global banking industry assets. The majority
of NZBA members are PRB signatories that are setting ambitious climate
targets.

» Net-Zero Export Credit Agencies Alliance (‘NZECA’), launched in 2023 by 5
founding members and 3 affiliate members that together supported an
estimated $120 billion in international trade in 2022.

38. In environmental economics and conservation science, the term 'biodiversity leak' is often mentioned
in the news. Which one of the following phenomena is true?
(a) The accidental release of genetically modified organisms into wild ecosystems.
(b) The displacement of environmental pressures from one region to another due to
conservation efforts in the first region.
(c) The gradual loss of soil nutrients leading to a decline in agricultural biodiversity.
(d) The illegal trafficking of endangered species and genetic resources across international borders.

EXPLANATION:
Biodiversity leak occurs when restrictions on agricultural production in conservation areas lead to
increased demand for imports from other regions, often rich in biodiversity.
While these initiatives aim to restore ecosystems, they can unintentionally shift environmental
pressures elsewhere, creating a net loss for global biodiversity.
Therefore, biodiversity leak is the displacement of environmental pressures from one region to another
due to conservation efforts in the first region. So, Option (b) is correct.
The Kunming-Montreal Global Biodiversity Framework aims to protect 30% of land and sea by 2030.
Similarly, the European Union’s Biodiversity Strategy for 2030 aligns with these targets, focusing on
reversing ecosystem degradation. However, without addressing biodiversity leakage, such initiatives
risk transferring environmental harm rather than eliminating it.

39. Consider the following statements:
1. Nutrients such as Nitrates and phosphates enter the aquatic ecosystem.
2. Lesser sunlight penetration and photosynthesis.
3. Anaerobic conditions leading to the death of aquatic organisms.
4. Visible growth of green algae and blue-green bacteria.
Which one of the following represents the correct sequence of the eutrophication process?
(a) 1-4-2-3
(b) 1-2-3-4
(c) 1-2-4-3
(d) 4-1-2-3
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EXPLANATION:

Eutrophication refers to the over-enrichment of water bodies with nutrients, primarily nitrogen and

phosphorus.
» This nutrient influx promotes excessive growth of algae and phytoplankton, often resulting in algal
blooms.

» The major causes of eutrophication are human activities, such as agricultural runoff, improper
disposal of sewage, and excessive use of fertilizers.

» As the algal population increases and eventually dies, decomposition consumes dissolved oxygen
in the water.

» This leads to a decline in oxygen availability, resulting in degraded water quality and posing a
serious threat to aquatic organisms and overall ecosystem health.

Stage-1 : Nutrients such as Nitrates and phosphates enter the aquatic ecosystem (1)

It is primarily caused by the leaching of phosphate and/or nitrate-containing fertilisers from
agricultural lands into lakes or rivers.

Stage-2 : Visible growth of green algae and blue-green bacteria: (4)

The growth of green algae, which we see in the lake's surface layer, is the physical identification
of Eutrophication.

Some algae and blue-green bacteria thrive on the excess ions, and a population explosion covers
almost the entire surface layer, which is known as an algal bloom.

This growth is unsustainable, however. As an Algal Bloom covers the surface layer, it restricts
the penetration of sunlight. Diffusion of gas from an atom.

3 : Lesser sunlight penetration and photosynthesis (2)

Oxygen is required by all respiring animals in the water, and it is replenished by diffusion and
photosynthesis of green plants.

The oxygen level is already low because of the population explosion, and further oxygen is taken
up by microorganisms, which feed off the dead algae during the decomposition process. Due to
reduced oxygen levels, fish and other aquatic organisms suffocate and die.

Stage-4 : Anaerobic conditions lead to the death of aquatic organisms (3)

The anaerobic conditions can promote the growth of bacteria which produce toxins deadly to
aquatic organisms, birds and mammals.

All this eventually leads to the degradation of the aquatic ecosystem and the death of its
organisms. It often leads to changes in animal and plant populations & degradation of water
& habitat quality.

Hence, the correct sequence of the eutrophication process is 1-4-2-3. So, Option (a) is correct.

PROCESS OF EUTROPHICATION

ADDITIONAL INFORMATION:

EUTROPHICATION
About Eutrophication is a syndrome of an ecosystem, a response to the addition of artificial or
natural nutrients such as nitrates and phosphates through fertiliser, sewage, etc, that
fertilise the aquatic ecosystem.
Types Based on the source of nutrient enrichment, there are two types of eutrophication. They

are natural eutrophication and cultural eutrophication.
Natural Eutrophication:
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» Eutrophication can occur naturally, especially in lakes. Over long periods, factors
such as climate, natural runoff, and geological changes slowly increase the nutrient
levels in the water. This causes gradual algal growth and ecosystem changes.

» This process takes thousands of years.

» Some lakes may experience the opposite process, called meiotrophication, where
nutrient levels decrease over time.Artificial lakes often start nutrient-rich but
eventually become oligotrophic (low in nutrients and low primary productivity).

» Natural eutrophication is very slow and occurs over geological time scales.

Cultural (Anthropogenic) Eutrophication

» When human activities accelerate the nutrient enrichment of water bodies, it is known
as cultural eutrophication.

» Activities such as:

e Runoff from fertilized fields, lawns, and golf courses

e Sewage and wastewater discharge

e Land clearing and urban development

increase the flow of phosphates and nitrates into lakes and rivers.
» This leads to rapid algal blooms, reduced water quality, and harm to aquatic life.
» Cultural eutrophication is fast because it is driven by human activity.

40. Consider the following:

1. Loggerhead turtle
2. Olive ridley turtle
3. Hawksbill turtle
4. Green turtle
S. Leatherback turtle
How many of the above are species of sea turtles protected under Schedule I of the Wildlife (Protection)
Act, 1972?
(@) Only one
(b) Only two
(c) Only four
(d) All five

EXPLANATION:
India is home to the largest known nesting population of olive ridley turtles. Except Loggerhead turtles,
the remaining four species (Leatherback, Hawksbill, Green and Olive ridley turtles) nest along the
Indian coastline and islands of India.
About 40,000 to 11,00,000 turtles nest every year on the beaches of India. Number of turtles nesting
varies between years and the success of sporadic nests have been observed to decline due to predations
and habitat degradation.

» The Indian coastal waters supports five species of sea turtles found worldwide. These are the Olive
ridley (Lepidochelys olivacea), Green (Chelonia mydas), Hawksbill (Eretmochelys imbricata),
Leatherback (Dermochelys coriacea) and Loggerhead (Caretta caretta). These five species of sea
turtles that occur in Indian coastal waters are protected under Schedule I of the Wildlife (Protection)
Act, 1972. So, Option (d) is correct.

» The Olive Ridley is perhaps the most well-known sea turtle in India, celebrated for its spectacular
mass nesting events, called arribadas. Thousands of females come ashore simultaneously to lay
eggs along the eastern coast — notably in Odisha’s Gahirmatha Beach, Rushikulya, and Devi River
Mouth.

» The Green Sea Turtle, named for the greenish hue of its body fat rather than its shell, is one of the
largest sea turtles, reaching up to 1.5 meters in length. Found along both the eastern and western
coasts of India, particularly in Gujarat and the Andaman and Nicobar Islands, these gentle
herbivores graze on seagrass beds that keep marine ecosystems healthy.
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» Hawksbill Turtles are a critically endangered species found mainly in the Andaman and Nicobar
Islands and parts of the Lakshadweep archipelago.

» The Leatherback Turtle is the giant among sea turtles — the largest living species in the world.
Instead of a hard shell, it has a leathery, ridged back that helps it dive to depths of more than 1,000
meters. Found in the Andaman and Nicobar Islands, these majestic turtles can grow up to 2.5
meters in length and weigh over 700 kilograms. They are listed as critically endangered species.

ADDITIONAL INFORMATION:

NATIONAL MARINE TURTLE ACTION PLAN

Action Plan

» To reduce direct and indirect causes of marine turtle mortality, the possible

threats to marine turtle populations and their habitats are to be identified,
documented and best practice approaches to mitigate those threats to be
implemented.

It is proposed to undertake management of oceanic marine plastic debris and
coastal clean-up for enabling the survival of marine turtles.

Protection, conservation and rehabilitation of marine turtle habitats is key for
long term survival of marine turtles. Towards meeting this objective, areas of
critical habitat such as migratory corridors, nesting beaches, inter-nesting and
feeding areas to be identified and managed, while degraded marine turtle
habitats are to be rehabilitated.

In order to improve the understanding of marine turtle ecology and populations,
studies on marine turtles and their habitats targeted towards conservation and
management through research, monitoring and information exchange to be
taken up through involvement of scientific institutes and universities.

It is proposed that proper exchange of scientific and technical information and
expertise among scientific institutions, civil society and other agencies is
ensured, in order to develop and implement best practice approaches to
conservation of marine turtles and their habitats.

People’s participation is imperative for successful conservation interventions. It
is therefore envisaged to increase awareness of marine turtles and their
habitats, conservation needs and threats, amongst the wider public to enhance
public participation in conservation activities. Setting up of turtle conservation
clubs at taluk or district or state levels, declaration of marine turtle day,
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conduct special events related to marine turtle conservation are few activities
proposed in this direction.

» In addition, developing alternate livelihood opportunities and better fishing
practices for local communities to be encouraged for active participation in
conservation efforts that also generate livelihoods like eco-tourism (e.g. turtle
tourism). All relevant stakeholders, including local communities should be
involved in planning and implementation of conservation and management
measures.

> To strengthen law enforcement activities, a coordinated effort to be taken up
amongst relevant stakeholders

41. Consider the following statements:

1. Both the Central Government and State Governments may declare National Parks in India.

2. Alteration of boundaries of a National Park requires permission from the Central government.

3. The Chief Wildlife Warden is empowered to allow people to enter National Parks for tourism
purposes.

How many of the above statements is/are correct?

(a) Only one

(b) Only two

(c) All three

(d) None

EXPLANATION:

Both the Central and State Governments can declare National Parks in India, but they do so under

different sections of the Wildlife (Protection) Act, 1972.

State Governments declare areas as National Parks under Section 35, while the Central Government

can declare areas as National Parks (or sanctuaries) under Section 38.

» Under Section 35 that the State Government may, by notification, declare its intention to constitute
any area within or outside any reserve forest as a sanctuary/National Park if it considers that such
area is of adequate ecological, faunal, floral, geomorphological, natural or zoological significance,
for the purpose of protecting, propagating or developing wildlife

» Section 38 defines the power of the Central Government to declare areas as sanctuaries or national
parks. It says that: The state government grants or transfers any area under its control. The central
government, if satisfied with the conditions of the specified area, can declare it as a sanctuary or a
national park by notification. The central government has the power to declare sanctuaries or
national parks if the government is satisfied with the conditions given in section 35. So, Statement
1 is correct.

As per the provisions of the Wildlife (Protection) Act 1972, no alteration of the boundaries of a sanctuary

or National Park can be made by the State Governments except on a recommendation of the National

Board for Wildlife (not the Central government).

> Besides, no alteration in the boundaries of a tiger reserve can be made except on the
recommendation of the National Tiger Conservation Authority and the approval of the National
Board for Wildlife.

» The proposals submitted by States/UTs for alteration of the boundaries of protected areas are
examined by the Standing Committee of the National Board for Wildlife. The proposals are
recommended only if such alteration is not likely to cause any adverse impact on wildlife. So,
Statement 2 is not correct.

In India, entry into forests is governed by two laws: The Indian Forest Act, 1927, and The Wildlife

Protection Act, 1972. The first applies to all reserve forests and bars trespassing. Everyone other than
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people who live in villages inside reserve forests needs permission from the divisional forest officer

concerned to enter these forests for any purpose.

» The Wildlife Protection Act empowers the Chief Wildlife Warden to grant to any person a permit to
enter or reside in a sanctuary/National Park for all or any of the following purposes:

e investigation or study of wildlife and purposes ancillary or incidental thereto/ photography/
scientific research/tourism/transaction of lawful business with any person residing in the
sanctuary.

The Chief Wild Life Warden shall be the authority who shall control, manage and maintain all Protected
Areas. So, Statement 3 is correct.

ADDITIONAL INFORMATION:

THE WILD LIFE (PROTECTION) ACT, 1972

Recently in The International Union for Conservation of Nature (IUCN) has put the Western
news Ghats and two national parks in India on its list of ailing natural World Heritage
sites across Asia, barring the Arab countries.

Conservation Section 36 of the Wildlife (Protection) Act, 1972 deals with the declaration and the
reserve management of the conservation reserve. As are mentioned below:

Declaration and management of a conservation reserve

» Section 36A deals with the declaration and management of a conservation
reserve. The state government, after consultation with the local community,
declares that any area owned by the government adjacent to the national parks
and sanctuaries is connected with one protected area to another.

» The central government has the power over conservation reserve with its prior

concern.
Community Sections 36C and 36D deal with the declaration and management of community
reserve reserves.

Declaration and management of the community reserve

Section 36C deals with the declaration and management of a community reserve.
It says that the state government declares any private or community land not
within a national park, sanctuary, or conservation reserve, as a community reserve
for protecting fauna, flora and traditional or cultural conservation values and
practices.

42. Consider the following:
1. Conservation of tigers in National Parks
2. Reintroduction of Cheetahs in the wild
3. Rescue centers for elephants
Which of the above are examples of ex-situ conservation?
(@) 1 and 2 only
(b) 2 and 3 only
() 1 and 3 only
(d 1,2 and 3

EXPLANATION:

Conservation of biological diversity leads to conservation of essential ecological diversity and preserve
the continuity of food chains.

There are 2 modes of conservation Ex-situ conservation and In-situ conservation.

Ex-situ conservation
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» Conserving biodiversity outside the areas where they naturally occur is known as ex situ
conservation.

» Here, animals are reared or plants are cultivated like zoological parks or botanical gardens.
Reintroduction of an animal or plant into the habitat from where it has become extinct is another
form of ex situ conservation. Thus, Reintroduction of Cheetahs in the wild is an example of ex situ
conservation. So, Statement 2 is correct.

» For example, the Gangetic gharial has been reintroduced in the rivers of Uttar Pradesh, Madhya
Pradesh and Rajasthan where it had become extinct.

» Seed banks, botanical, horticultural and recreational gardens are important centres for ex-situ
conservation

» Rescue centers for elephants are an example of ex-situ conservation. This is because the animals
are removed from their natural habitat and placed in a specially created environment under human
care. So, Statement 3 is correct.

In-situ conservation:

Conserving the animals and plants in their natural habitats is known as in-situ conservation. The
established natural habitats are:

National parks

Sanctuaries

Biosphere reserves

Reserved forests

Protected forests

Thus, Conservation of tigers in National Parks is not an ex-situ conservation. So, Statement 1 is not
correct.

YVVYVY

43.

Consider the following:

Assertion (A): Urban forests like Lucknow’s Kukrail Reserve are crucial for maintaining ecological
balance by supporting nutrient cycling, pest control, and microclimatic stability.

Reason (R): Herpetofaunal species such as amphibians and reptiles found in Kukrail feed on insect
and rodent populations and assist in decomposing organic matter, thus contributing to essential
ecosystem processes.

Which of the following is correct?

(a) Both (A) and (R) are true, and (R) is the correct explanation of (A).

(b) Both (A) and (R) are true, but (R) is not the correct explanation of (A).

(c) (A)is true, but (R) is false.

(d) (A) is false, but (R) is true.

EXPLANATION:

Recently, the Government of Uttar Pradesh plans to develop 295 hectares of land within the Kukrail

urban forest, which could cause damage to it.

The urban forest includes all trees within the city landscape—those found in public and private spaces,

along roads and waterways, and in recreational areas. It forms a vital part of green infrastructure and

the broader urban ecosystem, providing numerous ecological and social benefits at a large scale.

» Lucknow, the historic capital of the Nawabs of Awadh and the present administrative center of
Uttar Pradesh, contains a remarkable urban forest known as the Kukrail Reserve Forest.

» Approximately 39 species of frogs, lizards, snakes, turtles, and crocodiles have been recorded in
Kukrail, representing the second-highest herpetofaunal diversity documented in Uttar Pradesh.

» Seven of these species are listed as Endangered on the IUCN Red List, including the Red Sand Boa,
Yellow Monitor, and Ganges Soft-shelled Turtle.

» Researchers believe that additional amphibian and reptile species may still be discovered in the
reserve.

» These herpetofaunal species play a critical role in ecosystem functioning. They help:
e Control insect and rodent populations (natural pest regulation)
e Clean and decompose organic matter, aiding the nutrient cycling process
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» Beyond biodiversity support, urban forests like Kukrail also provide significant benefits to human
well-being. They help:
¢ Reduce air and noise pollution

Mitigate urban flooding by enhancing water infiltration and retention

Maintain local microclimatic stability

Offer green, restorative spaces that promote mental and emotional health

Therefore, urban forests such as Lucknow’s Kukrail Reserve are essential for maintaining ecological
balance. The presence of diverse herpetofaunal species contributes to nutrient cycling, natural pest
control, and microclimatic regulation, while also enhancing environmental quality and human well-
being. Both (A) and (R) are true, and (R) is the correct explanation of (A).

44. Consider the following:

S.no. Colour of Light Impact on Plant
1. Red light Regulates photosynthetic pigments
2. Blue light Suppresses extension growth
3. Yellow light Affects water absorption
4. Purple light Regulates seed germination

How many of the pairs given above is/are correct?
(@) Only one

(b) Only two

(c) Only three

(d) All four

EXPLANATION:

Light provides a source of energy for plant photosynthesis and acts as an environmental signal that
regulates multiple aspects of plant physiological processes. Plants can sense changes in external light
conditions through a variety of photoreceptors, such as phytochromes and phototropins, with
corresponding signaling pathways to regulate their own growth and development processes.
Different light qualities produce different effects on the plant. Some of them are
> Red and blue light are most commonly used to regulate the quality of light for plant growth
and development, and have similar effects on plants, involving a variety of mechanisms such
as the growth of plant roots, stems, leaves, flowers, fruits and seed germination the absorption
of water and mineral elements, and the regulation of photosynthetic pigments, stomatal
formation, and the process of sugar metabolism. So, Pair 1 is correct.
> Blue light suppresses extension growth; plants grown with blue light are usually shorter and
have smaller, thicker and darker green leaves compared to plants grown without blue light. So,
Pair 2 is correct.
> Yellow light affects water absorption and regulates photosynthetic pigments and sugar
metabolism processes. So, Pair 3 is correct.
» Green light regulates photosynthetic pigments, water absorption, stomatal formation and stem
and leaf growth.
> Purple light regulates photosynthetic pigments, water absorption and seed germination. So,
Pair 4 is correct.
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45. Which of the following statements best describes the “Two Mountain Concept”?
(a) It emphasizes ecological connectivity between lower montane and higher alpine zones to allow
species to migrate upward with climate change.
(b) It focuses on creating separate zones for herbivores and carnivores to reduce human-wildlife
conflicts in mountain areas.
(c) It involves designating buffer and core zones in protected areas to enhance biodiversity
conservation.

(d) It implies the idea of equating environmental assets and economic assets

EXPLANATION:

The Two Mountains concept, i.e., "lucid waters and lush mountains are invaluable assets", is the core
ideological support system that guides ecological civilization construction. It points out the inherent
consistency between economic development and ecological environmental protection and
fundamentally grasps the dialectical relationship of the dynamic unity of man and nature.

» The vision that "we want both lucid waters and lush mountains as well as mountains of gold and
silver" emphasizes that the environment and development are not opposites but are organically
unified - lucid waters and lush mountains are the foundation of survival, while mountains of gold
and silver are the source of development.

» The idea that "we would rather have lucid waters and lush mountains than mountains of gold and
silver" completely abandons the old path of sacrificing the environment for growth and scientifically
defining the relationship between survival and development.

» "Lucid waters and lush mountains are invaluable assets" marks a leap in the concept of
development, revealing that high-quality ecology is itself a valuable economic resource, that
ecological protection can generate economic value and that ecological advantages can be directly
transformed into development advantages - thus reconstructing the relationship between ecology
and economy.

Thus, the two mountains concept implies the idea of equating environmental assets and economic

assets. So, Option (d) is correct.

46. With reference to the zones in Biosphere Reserves, consider the following statements:
1. Research activities that do not affect wildlife are permitted in the core zone.
2. Tourism activities are allowed in the buffer zone.
3. Human settlements are allowed in the transition zone.
Which of the statements given above are correct?
(@) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d 1,2 and 3
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EXPLANATION:

The International Co-ordinating Council (ICC) of UNESCO, November, 1971, introduced the

designation ‘Biosphere Reserve’ for natural areas. The concept of Biosphere Reserves was refined by a

Task Force of UNESCO’s MAB Programme in 1974, and Biosphere Reserve network was formally

launched in 1976.

In order to undertake complementary activities of biodiversity conservation and development of

sustainable management aspects, Biosphere Reserves are demarcated into three interrelated zones.

» The core zone should be kept absolutely undisturbed. It must contain a suitable habitat for
numerous plant and animal species, including higher order predators and may contain centres of
endemism.

» A core zone secures legal protection, and management and research activities that do not affect
natural processes and wildlife are allowed. Strict nature reserves and wilderness portions of the
area are designated as core areas of BR.

The core zone is to be kept free from all human pressures external to the system. So, Statement 1 is

correct.

The Buffer Zone adjoins or surrounds the core zone. Its uses and activities are managed in ways that
protect the core zone. These uses and activities include restoration, demonstration sites for enhancing
value addition to the resources, limited recreation, tourism, fishing and grazing, which are permitted
to reduce their effect on the core zone. Research and educational activities are to be encouraged.
Human activities, if natural within BR, are likely to be permitted to continue if they do not adversely
affect the ecological diversity. So, Statement 2 is correct.

The Transition Zone is the outermost part of a Biosphere Reserve. This is usually not delimited one
and is a zone of cooperation where conservation, knowledge and management skills are applied and
uses are managed in harmony with the purpose of the Biosphere Reserve. This includes Human
settlements, crop lands, managed forests and areas for intensive recreation, and other economic uses
characteristic of the region. So, Statement 3 is correct.

TRANSITION ZONE Education

Tourism BUFFER ZONE

ADDITIONAL INFORMATION:

BIOSPHERE RESERVE IN INDIA

Recently in India's Cold Desert Biosphere Reserve, perched high in the trans-Himalayan region,

news is among the 26 new biosphere reserves across several countries, designated by
UNESCO, the organisation announced on September 27, 2025.
About There are 18 biosphere reserves in India. Nilgiri was the first biosphere reserve of

India, established in 1986.
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. Designated Inclusion in
Biosphere Reserve Year WNBR State(s)
Tamil Nad Keral
Nilgiri 1986 2000 amit Nadu, e,
Karnataka
Nanda Devi 1988 2004 Uttarakhand
Nokrek 1988 2009 Meghalaya
Gulf of Mannar 1989 2001 Tamil Nadu
Sunderbans 1989 2001 West Bengal
Manas 1989 - Assam
A .
Great Nicobar 1989 2013 ndaman and  Nicobag
Islands
Simlipal 1994 2009 Odisha
Dibru-Saikhowa 1997 — Assam
Dehang-Dibang 1998 — Arunachal Pradesh
Panchmarhi 1999 2009 Madhya Pradesh
Khangchendzonga 2000 2018 Sikkim
Agasthyamalai 2001 2016 Kerala, Tamil Nadu
Achanakmar- Madhya Pradesh,
2 2012
Amarkantak 005 0 Chhattisgarh
Great Rann of Kutch 2008 — Gujarat
Cold Desert 2009 2025 Himachal Pradesh
Seshaschalam 2010 — Andhra Pradesh
Panna 2011 2020 Madhya Pradesh
Objectives The objectives of the designation of a Biosphere Reserve include:
» Ensuring In-Situ Conservation (at all levels of biodiversity ranging from genes
to ecosystems) in totality as part of the wider ecosystem;
» Widening The Understanding (through research and monitoring) of
components of ecosystems;
» Achieving Integrated Development (improved quality of life for indigenous
communities living in and around) of the area.”

47. Consider the following:
1. Low biological diversity
2. High rate of habitat loss
3. Extreme physical environments
4. Presence of rare species
Which of the above are characteristics of a biodiversity cold spot?
(@) 1, 2 and 4 only
(b) 2, 3 and 4 only
(c) 1, 3 and 4 only
(d 1,2,3 and 4
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EXPLANATION:

Areas that have relatively low biological diversity but are experiencing a high rate of habitat loss are

known as biodiversity cold spots.

» Although these areas have low species richness, they are still important to conserve because they
may contain rare or unique species found nowhere else.

» In some cases, cold spots occur in extreme physical environments — such as places with very low
or high temperatures, high pressure, or unusual chemical conditions.

» These environments may be home to only one or two specially adapted species, yet they are valuable
because they represent unique and interesting biological and physical systems that deserve
protection.

» Therefore, the following are considered as the characteristics of a biodiversity cold spot:

e Low biological diversity

High rate of habitat loss

Extreme physical environments

Presence of rare species So, Statements 1, 2, 3 and 4 are correct.

48. With reference to jumping spiders, consider the following statements:
1. They do not spin webs.
2. They possess strong hunting skills.
3. They are arachnids.
Which of the statements given above are correct?
(@) 1 and 2 only
(b) 2 and 3 only
() 1and 3 only
(d 1,2 and 3

EXPLANATION:

Recently, two new species of jumping spiders (Epidelaxia falciformis sp. nov. and Epidelaxia palustris

sp. nov) were discovered in the Western Ghats.

» Jumping spiders (salticids) belonging to the class of Arachnida, do not spin webs. Instead, they
make small silken shelters under leaves or bark.

» Jumping spiders are stealthy hunters capable of capturing prey much larger than themselves.

» They rely on their exceptional eyesight and speed rather than webs to hunt. Their eight eyes are
strategically arranged, with the front central eyes being particularly large and powerful. These eyes
enable them to detect movement precisely and estimate distances accurately, skills essential for a
successful leap hunter. So, Statements 1, 2, and 3 are correct.

49. With reference to the Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of Forest
Rights) Act, 2006, consider the following statements:
1. It recognizes community rights of forest dwellers but not individual rights.
2. It prohibits all developmental activities in forest land.
3. It allows forest dwellers to regenerate community forest resources for sustainable use.
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Which of the statements given above are not correct?
(@) 1 and 2 only

(b) 2 and 3 only

() 1and 3 only

(d 1,2 and 3

EXPLANATION:

The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of Forest Rights) Act of 2006,
furthermore, recognized as the Forest Rights Act, 2006, the Tribal Rights Act, 2006, the Tribal Bill,
and the Tribal Land Act.

Forest Rights Act, 2006 provides for the restitution of deprived forest rights across India, including
both individual rights to cultivated land in forestland and community rights over common property
resources. The Act is significant as it provides scope and historic opportunity of integrating
conservation and livelihood rights of the people. So, Statement 1 is not correct.

The Act provides for the forest right relating to Government providing for diversion of forest land for
the purpose of schools, hospitals, anganwadis, drinking water supply and water pipelines, roads,
electric and telecommunication lines, etc. Thus, it does not prohibit all developmental activities in
forest land. So, Statement 2 is not correct.

For the first time Forest Rights Act recognises and secures

» Community Rights in addition to their individual rights

» Right to protect, regenerate or conserve or manage any community forest resource which the
communities have been traditionally protecting and conserving for sustainable use. So, Statement
3 is correct.

» Right to intellectual property and traditional knowledge related to biodiversity and cultural diversity

» Rights of displaced communities & Rights over developmental activities

ADDITIONAL INFORMATION:

FOREST RIGHTS ACT, 2006

Salient Features | » Nodal Agency for the implementation is Ministry of Tribal Affairs (MOTA).

» This Act is applicable for Tribal and Other Traditional Forest Dwelling
Communities.

> The Act provides for recognition of forest rights of other traditional forest
dwellers provided they have for at least three generations prior to 13.12.2005
primarily resided in and have depended on the forest or forest land for
bonafide livelihood needs. A “generation” for this purpose would mean a
period comprising of 25 years.

» The maximum limit of the recognizing rights on forest land is 4 ha.

» National Parks and Sanctuaries have been included along with Reserve
Forest, Protected Forests for the recognition of Rights.

» The Act recognizes the right of ownership access to collect, use, and dispose
of minor forest produce which has been traditionally collected within or
outside village boundaries.

» The Act has defined the term “minor forest produce” to include all non-timber
forest produce of plant origin, including bamboo, brush wood, stumps, cane,
tussar, cocoons, honey, wax, lac, tendu or kendu leaves, medicinal plants
and herbs, roots, tubers and the like.

» The Act provides for the forest right relating to Government providing for
diversion of forest land for the purpose of schools, hospitals, anganwadis,
drinking water supply and water pipelines, roads, electric and
telecommunication lines, etc.
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» The rights conferred under the Act shall be heritable but not alienable or
transferable and shall be registered jointly in the name of both the spouses
in the case of married persons and in the name of the single head, in the case
of a household headed by a single person and in the absence of a direct heir,
the heritable right shall pass on to the next of kin

» The Act provides that no member of a forest dwelling Scheduled Tribe or other
traditional forest dwellers shall be evicted or removed from forest land under
his occupation till the recognition and verification procedure is completed.

» As per the Act, the Gram Sabha has been designated as the competent
authority for initiating the process of determining the nature and extent of
individual or community forest rights or both that may be given to the forest
dwelling Scheduled Tribes and other traditional forest dwellers.

50. Consider the following:

1. Algae
2. Bacteria
3. Fungi

Which of the organisms given above exhibit bioluminescence?
(@ 1 and 2 only

(b) 2 and 3 only

(c) 1 and 3 only

(d 1,2 and 3

EXPLANATION:

Bioluminescence is the ability of some organisms to produce light. It happens through a chemical

reaction that changes chemical energy into light energy with very little heat, less than 20% of the light

is released as heat, so it’s called “cold light.” Organisms use bioluminescence for different purposes
such as to attract mates, catch prey, or scare away predators.

Certain species of all three groups, that is the algae, bacteria, and fungi exhibit bioluminescence.

> Dinoflagellates: The glowing neon blue light seen in ocean waters and along shorelines is caused
by dinoflagellates (a type of algae). These are single-celled phytoplankton that thrive in warm
seawater. They usually glow at night when disturbed. Dinoflagellates use this light as a defense
mechanism — the sudden flash startles predators and may also attract larger predators to attack
them, acting like a “burglar alarm” that calls for help.

» Fungi: Some fungi are also capable of producing light. Unlike other bioluminescent creatures, they
glow all the time. The brightest glowing fungi are mostly found in tropical areas. Fungi might glow
to scare away predators or to attract insects that spread their spores. Example: Jack-o-lantern
mushroom (Omphalotus olearius).

> Bacteria: Bioluminescent bacteria, such as Photobacterium, Xenorhabdus, and Vibrio, are marine
bacteria that produce visible light through chemical reactions. They are often found in seafood like
shrimp and crabs. Most are harmless to humans, but some Vibrio species can cause illness. So,
all three are correct.
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Algae Fungi Bacteria

ADDITIONAL INFORMATION:

BIOLUMINESCENCE

About | > In bioluminescence, a chemical reaction produces light within a living organism. This
process, a type of chemiluminescence, involves the enzyme-catalyzed oxidation of a
molecule called luciferin.

» The enzyme, luciferase, facilitates the reaction of luciferin with oxygen, resulting in light
emission.

» This reaction is highly efficient, converting chemical energy into light with almost no heat
production.

» Bioluminescence occurs across various organisms, including bacteria, fungi, insects,
and marine life.

Uses | Bioluminescent proteins have important applications in biotechnology:

» Luciferase an enzyme that catalyses the oxidation of a substance called luciferin to
produce bioluminescence is used as a reporter gene in genetic engineering to track gene
expression and cellular activity.

» Bioluminescence imaging uses proteins like GFP (Green Fluorescent Protein) to observe
biological processes, including protein functions and interactions inside living cells.

» Scientists are also studying the light-producing organs of bioluminescent organisms to
explore the possibility of developing sustainable and eco-friendly light sources in the
future.

S1. Consider the following:
1. It is the smallest ecological unit capable of self-regulation.
2. It is well organized.
3. It functions independent of the sun’s energy.
How many of the above is/are features of a major community?
(@) Only one
(b) Only two
(c) All three
(d) None
EXPLANATION:
An ecological community is defined as a group of species that are commonly found together. Ecological
communities may consist of animals or plants that share similar habitat requirements and include
species that may influence each other or rely on similar environmental processes.
On the basis of size and degree of independence, communities are classified into two types:
Major Community:
» These are large-sized, well-organized, and relatively independent communities. So, statement 2 is
correct.
» A major community is the smallest ecological unit that can self-regulate and maintain itself. So,
Statement 1 is correct
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» They depend mainly on solar energy and do not rely much on inputs or outputs from surrounding
communities. Example: Tropical evergreen forests in the North-East. So, Statement 3 is not
correct.

Minor Community:

» These communities depend on nearby communities and are often referred to as societies.

» They are secondary units within a major community and are not completely independent in terms
of energy and nutrient flow. Example: A mat of lichen growing on a cow dung pad.

52. With reference to the International Big Cat Alliance (IBCA), consider the following statements:

Statement I:

India hosts the headquarters and the Secretariat of the alliance.

Statement II:

Non-range countries with no historical presence of the seven big cats species are also permitted to be

members of the alliance.

Which of the following is correct with respect to the above statements?

(a) Both Statement-I and Statement-II are correct and Statement-II is the correct Explanation for
Statement-I.

(b) Both Statement-I and Statement-II are correct and Statement-II is not the correct
Explanation for Statement-I

(c) Statement-Iis correct but Statement-II is incorrect

(d) Statement-Iis incorrect but Statement-II is correct

EXPLANATION:
Recently, the Indian government signed a Headquarters Agreement with the International Big Cat
Alliance (IBCA) on April 17, 2025, formalizing India as the host country for the alliance's headquarters
and secretariat in New Delhi
The Agreement entails necessary provisions to enable IBCA to meet its intended objectives and also for
the efficient discharge of its official functions. So, Statement I is correct.
The International Big Cat Alliance (IBCA) was launched by the Hon'ble Prime Minister of India on 09
April 2023, during an event "Commemorating 50 years of Project Tiger" at Mysuru.

» The IBCA primarily aims for conservation of seven big cats, namely the Tiger, Lion, Leopard, Snow
Leopard, Cheetah, Jaguar and Puma.

» Its major objectives include facilitation of collaboration and synergy amongst the concerned
stakeholders, consolidation of successful conservation practices and expertise to achieve
conservation of big cats around the globe.

» All United Nations Member States—including both range and non-range countries (those without
natural populations of big cats but interested in their conservation)—are eligible to become member
countries of the IBCA. So, Statement II is correct but it does not explain Statement I.

ADDITIONAL INFORMATION:

INTERNATIONAL BIG CAT ALLIANCE (IBCA)

Recently in Recently, Nepal has officially joined the International Big Cat Alliance (IBCA), an
news India-led global initiative to protect seven species of big cats.

About IBCA is established with a Mission and Vision to provide platform for partnership
and cooperation among big cat range countries so as to ensure a viable population
of seven big cats of the world, viz Lion, Tiger, Leopard, Snow-Leopard, Jaguar, Puma
and Cheetah, in their habitat.

Present As on 23rd April, 2025, twenty-nine (29) countries, including India, have consented
member to be member of the International Big Cat Alliance.

68




Range Range Countries are the countries that have the natural habitat of big cats harboring
countries their population in the wild.

Benefits IBCA is a potent tool for cooperation among countries for mutual benefit in furthering
the conservation agenda of big cats.

The IBCA has a multi-pronged approach in broad basing and establishing linkages
in several areas and help in knowledge sharing, capacity building, networking,
advocacy, finance and resources support, research and technical support, education
and awareness.

Big cats of India is home to five of the seven big cats: the tiger, lion, leopard, snow leopard, and
India cheetah, except for the puma and jaguar.

53. Which one of the following statements best explains why ecosystems with higher species diversity are

more stable?

(a) High biodiversity prevents energy loss at each trophic level.

(b) High biodiversity allows ecosystems to recover faster from environmental disturbances due to
complementary ecological functions.

(c) Ecosystems with high biodiversity do not experience any environmental disturbances.

(d) High biodiversity ensures multiple species can perform, similar ecological roles when one
fails.

EXPLANATION:
Species diversity is the number of different species in a particular area and their relative abundance.

The diversity is calculated both by the number of species (richness) and the relative abundance species
occurring in a community of each species (evenness). The greater the number of species and more even
their distribution the greater is the species diversity.

A stable community is one which is able to return to its original condition after being disturbed in some
way. Communities with high species diversity are comparatively more stable because many alternative
pathways exist in such communities to enable the individuals to obtain the required energy and
nutrients. To put it differently, the presence of a large number of species would mean that if one species
disappears or declines, its function and place can be assumed at least in part by another.

Thus, ecosystems with high species diversity are stable because high biodiversity ensures multiple

species can perform similar ecological roles when one fails. So, Option (d) is correct.
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ADDITIONAL INFORMATION:

SPECIES DIVERSITY

About Species diversity refers to the variety of species within a geographical area.
Measures of | Species richness — refers to the number of various species in a defined area.
species Species abundance - refers to the relative numbers among species. For example, the
diversity number of species of plants, animals and microorganisms may be more in an area

than that recorded in another area.
Taxonomic or phylogenetic diversity - refers to the genetic relationships between
different groups of species.

54. Consider the following statements about Operation Olivia :
1. Itis conducted annually by the Indian Coast Guard along the Odisha coast.
2. The operation aims to protect Olive Ridley turtles and their eggs during the breeding season.
3. It involves patrolling nesting beaches and monitoring for illegal fishing activities.
4. It focuses on relocating the turtles to hatcheries away from the natural beaches.
Select the correct answer using the code given below:
(a) 1, 2 and 3 only
(b) 2 and 4 only
(c) 1, 3 and 4 only
(d)1,2,3 and 4

EXPLANATION:
Operation Olivia is an important initiative of the Indian Coast Guard (ICG). It is conducted annually
from November to May.

» This operation aims to ensure safe nesting grounds for Olive Ridley turtles, particularly at
Gahirmatha Beach in Kendrapara district, Odisha, and the surrounding coastal areas, which
witness the arrival of over eight lakh turtles each year. It focuses on protecting the turtles and
their eggs during the annual breeding season along the Odisha coast. So, Statements 1 and 2
are correct.

> Olive Ridley turtles, among the smallest of the world’s sea turtles, are listed as endangered on the
International Union for Conservation of Nature (IUCN) Red List of Threatened Species.
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» Recently, in a major boost to marine conservation, the Indian Coast Guard's (ICG) annual mission
'Operation Olivia' helped protect a record of over 6.98 lakh Olive Ridley turtles nested at the
Rushikulya river mouth in Odisha during February 2025.

The record mass nesting at the Rushikulya river mouth stands as a testament to the Indian Coast
Guard’s (ICG) sustained efforts in safeguarding this endangered species, the Olive ridley, through
rigorous patrolling, aerial surveillance, and community engagement.

Since the inception of Operation Olivia, the ICG has conducted over 5,387 surface patrol sorties and
1,768 aerial surveillance missions, significantly reducing threats such as illegal fishing and habitat
disruption.

During this period, 366 boats involved in illegal fishing activities were detained, reaffirming the ICG’s
robust enforcement role in marine conservation. So, Statement 3 is correct.

Operation Olivia does not focus on relocating turtles to hatcheries away from natural beaches; rather,
it actively collaborated with local fishing communities by promoting the use of Turtle Excluder Devices
(TEDs) (Mesh panels with an escape hatch installed in trawl fishing nets to allow accidentally caught
sea turtles to escape, while retaining the target catch) and partnering with NGOs through formal
Memorandums of Understanding (MoUs) to support sustainable fishing practices and conservation
education. So, Statement 4 is not correct.

ADDITIONAL INFORMATION:

OLIVE RIDLEY
Recently in Operation Olivia: Indian Coast Guard (ICG) protects over 6.98 lakh Olive Ridley
the News Turtles along the Odisha Coastline.

Olive Ridley Olive ridleys are considered the most abundant sea turtle in the world. They get
Sea Turtle their name from the colouring of their heart-shaped shell, which starts out grey but
becomes olive green once the turtles are adults.
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» The olive ridley is found in the tropical regions of the Pacific, Atlantic, and Indian
Oceans.

» In the Pacific, it prefers beaches of Mexico south to Colombia.

» In the Indian Ocean, its greatest abundance is in eastern India and Sri Lanka.

» Only a small and declining population of olive ridleys nests in the western
Atlantic along the western coast of Africa.

» The olive ridley is omnivorous, meaning it feeds on both plants and animals,
including algae, lobster, crabs, tunicates, molluscs, shrimp, and fish. Olive
ridleys can be found foraging for invertebrates to depths of about 500 feet (150
meters).

» Unfortunately, not much is known about the behaviour of this turtle. Groups of
turtles have been witnessed basking in the sun together to escape cold waters.

55. With reference to the Gharial, consider the following statements:
1. Gharial is found mainly in river systems of northern India and Nepal.
2. It has a broad, generalist snout adapted to catch fish and small mammals.
3. Itis listed as Critically Endangered on the IUCN Red List.
4. Unlike the mugger crocodile, it rarely attacks large mammals or humans.
Select the correct answer using the code given below:
(@) 1, 2 and 3 only
(b) 1, 3 and 4 only
(c) 2 and 4 only
(d)1,2,3 and 4

EXPLANATION:
Gharials (Gavialis gangeticus), known for their slender snouts ending in a swollen tip, previously
inhabited the Ganga River and its tributaries in South Asia. Presently, they are found in only a handful
of rivers within the Ganga Basin, facing threats from dams and barrages, fishing, infrastructure
projects and poaching. Around 800 individuals are believed to be remaining in Nepal and India.
Current Strongholds:
» India: National Chambal Sanctuary (Along River Chambal), Katarniaghat Wildlife Sanctuary

(Ghaghara River), Girwa River, Son River.

» Nepal: Narayani River and Babai River.
They thrive in deep pools, sandy banks, and calm river bends, habitats increasingly under threat from
sand mining, dam construction, and irrigation. So, Statement 1 is correct.

Gharials, listed in Schedule I of the Wildlife (Protection) Act, 1972 and as Critically Endangered on the
IUCN Red List, are best known for their narrow snout (not a broad one) called a ghara, lined with more

72




than 100 sharp interlocking teeth, perfectly adapted for catching fish. So, Statement 2 is not correct,
and Statement 3 is correct.

» Unlike Mugger crocodiles, which have broader snouts and can attack large prey (including posing
some risk to humans), gharial crocodiles are highly aquatic and almost entirely harmless to
humans. Their slender, elongated snout is specialized for catching fish, making them inefficient
at attacking large terrestrial prey. As a result, gharials rarely come into conflict with humans, and
they are considered non-threatening, unlike Muggers. Statement 4 is correct.

» The mugger, or marsh, crocodile can be found in freshwater pools, wetlands, lakes, and slow-
moving streams from Iran to the western fringes of Southeast Asia. Its wide, flat snout easily
recognises it. Among the largest crocodile species in terms of physical size, muggers can grow to
13 to 16.5 feet (about 4 to 5 meters) as adults. Although they tend to feed on fish and reptiles,
some have fed on larger prey, such as deer, and attack humans in rare scenarios.

ADDITIONAL INFORMATION:

GHARIAL

Recently in

Union Environment, Forest and Climate Change Minister Bhupendra Yadav

the News launched the Gharial Species Conservation Programme by releasing Gharial
hatchlings into the Gerua River at Katarniaghat in Bahraich.
About » Gharial derives its name from ghara, an Indian word for pot, because of a bulbous
knob (narial excrescence) present at the end of their snout.

» Male gharials develop a bulbous growth at the tip of their snout called a “ghara”,
which is absent in females. This structure is used to produce vocalisations,
create bubbles, and attract mates, making it a visible marker of sexual
dimorphism.

» Due to the presence of the ghara, gharials are the only crocodilian species where
an external, visible characteristic can distinguish males and females.

> The species are largely piscivorous among all extant crocodilians.

> Possession of a strongly attenuated snout and rows of uniform, sharp teeth
supported by a relatively long, well-muscled neck makes it a most efficient fish
catcher.

» Gharials lay the largest eggs of any crocodilian, with females digging deep sandy
banks to protect their clutches.

» As one of the most distinctive living crocodilians, the gharial stands out for its
unique adaptations and evolutionary lineage.

Key Threats | > Habitat Loss: Dams, canals, and sand mining destroy river habitats.

> Fishing Practices: Many gharials drown in gill nets.

> Hunting & Traditional Medicine: Once targeted for skins and supposed healing
powers.

» Pollution: Industrial waste and agricultural runoff reduce fish populations.
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56. With respect to the Access and Benefit Sharing mechanism in India, consider the following

statements:

1. India has a three-tier institutional structure for biodiversity management, established under the
Biological Diversity Act of 2002.

2. Biodiversity Management Committees (BMCs) approve applications for access to genetic or
biological resources.

Which of the statements given above is/are correct?

(a) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2
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EXPLANATION:
In India, the Biological Diversity Act of 2002 has been framed for addressing these threats through a
structured framework for conservation and sustainable use of biological resources.
The Act establishes a three-tier structure composed of:
» Biodiversity Management Committees (BMCs) at the local village level,
» State Biodiversity Boards (SBBs) at the state level and
» National Biodiversity Authority (NBA) to oversee and implement biodiversity conservation and
management. So, Statement 1 is correct.

Biological resources include plants, animals, micro-organisms or their genetic material, with use or

value for humanity (excludes human genetic material).

» NBA: Certain entities must seek approval from the National Biodiversity Authority (NBA) for
obtaining biological resources, and before applying for IPR. These entities are non-citizens, non-
resident citizens, organisations not registered in India, and to any foreign-controlled company
registered in India.

» SSB: The State Biodiversity Boards (SBBs) issuing approvals or handling requests for the
commercial utilization, bio-survey and bio-utilization of biological resources.

» BMC: The main function of the Biodiversity Management Committees (BMCs) is to prepare People’s
Biodiversity Register in consultation with the local people. The Register shall contain
comprehensive information on availability and knowledge of local biological resources, their
medicinal or any other use.

e The other functions of the BMC are to advice on any matter referred to it by the State
Biodiversity Board or Authority for granting approval, to maintain data about the local vaids
and practitioners using the biological resources. BMCs do not approve applications. So,
Statement 2 is not correct.

S7. Consider the following statements:

Statement I: Energy flow in an ecosystem is unidirectional, whereas nutrient cycling is cyclical.

Statement II: Nutrients are reused within ecosystems, but energy is lost as heat at each trophic level,

making continuous input necessary.

Which one of the following is correct with respect to the above statements?

(a) Both Statement-I and Statement-II are correct, and Statement-II is the correct explanation
of Statement-I

(b) Both Statement-I and Statement-II are correct, but Statement-II is not the correct explanation of
Statement-I

(c) Statement-I is correct, but Statement-II is incorrect

(d) Statement-I is incorrect, but Statement-II is correct

EXPLANATION:

The functioning of an ecosystem can be understood by the study of processes of flow of energy and
cycling of nutrients.
» Energy Flow: The source of energy for all the ecosystems is solar radiations which is absorbed by
autotrophs and passed on to the consumers in the form of food (organic substances).
e Flow of energy in an ecosystem is unidirectional i.e. solar energy trapped by the autotrophs or
producers do not revert back to the sun.
o There is a loss of energy as it transfers from one trophic level to another.
e The energy flow is greatly decreased at each successive trophic level starting from producers
(autotrophs) to herbivores and carnivores.
e The flow of energy is stopped if the primary sources of energy (i.e., sun) are removed.
e The net energy flow into the ecosystem balances the net outflow of energy. Therefore,

ecosystems require a continuous input of energy.
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» Nutrients Cycle: The transport of nutrients from the physical environment to living organisms and
back to the environment is known as "nutrient cycling," and it is a cyclical process. Where nutrients
are recycled further converted into various forms and then used again on Earth.

In ecosystems, energy flows in one direction and is lost as heat at each trophic level, requiring constant
input, while nutrients are recycled and reused in a continuous cycle. So, Both Statement-I and
Statement-II are correct, and Statement-II is the correct explanation of Statement-I

1,000,000 J of sundight /

ADDITIONAL INFORMATION:

NUTRIENT CYCLE
Types of » The nutrient cycle describes how nutrients move from the environment into living
Nutrient organisms and then return back to the environment.
cycle » This recycling is essential for life and helps maintain ecological balance.

» Each nutrient has its own specific cycling pattern, with the carbon cycle and
nitrogen cycle being the most important for soil fertility. Other trace mineral cycles
are also crucial for the health of ecosystems.

Based on the replacement period, a nutrient cycle can be classified as a perfect or

imperfect cycle.

» A perfect nutrient cycle is one in which nutrients are replenished as quickly as
they are used. Most gaseous cycles are generally considered perfect cycles.

e In contrast, sedimentary cycles are considered relatively imperfect, as some
nutrients are lost from the cycle and become locked in sediments, making them
temporarily unavailable for immediate cycling.

e Based on the nature of the nutrient reservoir, there are two types of cycles:

Gaseous Cycle - the reservoir is the atmosphere or the hydrosphere.

Sedimentary Cycle - the reservoir is in the Earth’s crust or soil.

Law of The process of energy NCPOR conducts research flow is governed by two physical laws
Thermo- i.e. first and the second law of thermodynamics.
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dynamics » According to the first law of thermodynamics, energy can neither be created nor
destroyed but may be transformed from one form into another. This law deals with
conversion of energy.

» The second law of thermodynamics states that in every energy transformation,
some energy is always lost in the form of heat.

58. Consider the following statements regarding “Glass frogs”:
1. They are arboreal.
2. They become translucent during daytime.
3. They have the ability to reflect infrared light.
Which of the statements given above are correct?
(@) 1 and 2 only
(b) 1 and 3 only
(c) 2 and 3 only
(d) 1,2 and 3

EXPLANATION:
Glass frogs (family Centrolenidae) are small, delicate amphibians found in the warm, humid montane
forests of Central and South America.
They are arboreal and spend most of their time high in the forest canopy. Being nocturnal, they are
active at night and during the day they rest on leaves, blending seamlessly into their surroundings.
So, Statement 1 is correct.

They are commonly known as glass frogs because of their translucent underside, which makes their
internal organs partially visible. This unique feature provides effective camouflage, helping them avoid
predators while resting among foliage.

Glass frogs are nocturnal, meaning they are active at night. During the day, they sleep on leaves and
become highly translucent, blending almost perfectly with the surrounding greenery. The exact
biological mechanism behind this daytime transparency is still not fully understood, making it a
fascinating area of scientific study. So, Statement 2 is correct.

Two members of the glass frog family Centrolenidae (Centrolenella fleischmanni and C. prosoblepon)
and two species from the hylid subfamily Phyllomedusinae (Agalychnis moreletii and Pachymedusa
dacnicolor) have been observed to reflect near-infrared light (700 to 900 nanometers) when examined
using infrared color photography.

This infrared reflectance may provide an adaptive advantage for these arboreal frogs by aiding in
thermoregulation and offering infrared-based camouflage.

This ability also helps glass frogs evade predators such as the eyelash viper, which uses infrared
sensing to locate prey. By reflecting or reducing the emission of infrared light, glass frogs become more
difficult for such predators to detect, thereby enhancing their protection in the wild. So, Statement 3
is correct.
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59.The plant species Pistia, Azolla, Spirodella, Eichhornia are found in which stage of Hydrarch
Succession?
(&) Reed-swamp stage
(b) Marsh-meadow stage
(c) Floating stage
(d) Woodland stage
EXPLANATION:

Hydrarch succession refers to plant succession that begins in aquatic habitats such as ponds, lakes,

or marshes. The succession progresses as the water body gradually fills with organic matter and
becomes shallower toward the edges. The following are the different stages of plant succession:
Pioneer Stage:

e Bottom of the water body is barren.

e Dominated by phytoplankton: microscopic algae, bacteria, diatoms, protozoa.

o Dead organisms settle, slightly acidifying the soil (pH < 5).

Submerged Stage:

o Water depth < 20 feet, These plants are completely submerged and include pond weeds
(Potamogeton), hornwort (Ceratophyllum), eelgrass (Vallisneria), water weed (Elodea), Hydrilla,
bladderwort (Utricularia), Chara, and Ranunculus.

e All are rooted plants, and when they die, their remains sink to the bottom and form humus.

e Habitat becomes shallower, preparing for floating plants.

Floating Stage:

e This stage occurs where the water is only 6-8 feet deep.

e It includes rooted plants with floating leaves, such as Nymphaea (water lily), Nelumbium,
Limnanthemum, Aponogeton, Monocharia, and Trap, as well as free-floating plants like Pistia,
Azolla, Lemna, Spirodela, Wolffia, and Eichhornia. So, Option (c) is correct.

e Plant decay increases humus and salinity, making the water unsuitable for floating plants.

Reed-Swamp Stage (Amphibious Stage):

e Water depth 1-4 feet; plants partly submerged with foliage above water.

o Key plants: cattail (Typha), bulrush (Scirpus), reed grass (Phragmites), arrowhead (Sagittaria).
So, Option (a) is not correct.

e Block sunlight, trap sediments, and reduce water level, preparing for marsh-meadow plants.

Marsh-Meadow Stage:

e Soil becomes marshy with only 1-2 inches of water.

e Dominated by hydrophytes: sedges (Carex, Juncus), Polygonum, herbs like mint and marsh
marigold. So, Option (b) is not correct.

e Plants raise soil level, accumulate debris, and make conditions suitable for grasses and woody
plants.

Woodland Stage:

¢ Depending on moisture, develops into grassland (dry) or woodland (moist).

e Shrubby willow (Salix), dog woods (Cornus), button bush (Cephalanthus), alder (Alnus), cotton
wood (Populus), tree willows etc., are the plant species of the woodland stage. So, Option (d) is
not correct.

o These plants modify soil, allowing shade-tolerant species to establish.

Climax Forest Stage:

e Represents the final, stable stage of succession.
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e [t includes mixed forest of alder (Alnus), willow (Salix), cottonwood (Populus), elm (Ulmus), ash
tree (Fraxinus), oak (Quercus), etc.

e Over generations, may develop into pure oak or hickory forests.

60. With reference to Forest advisory committee (FAC), consider the following statements:

1. The FAC has statutory authority to approve or reject proposals for diversion of forest land for non-
forest purposes.

2. The FAC may recommend specific mitigation or compensatory measures while examining such
proposals.

3. Decisions of the FAC are binding on the Ministry of Environment, Forest and Climate Change.

4. The FAC can review previously approved projects if violations of forest clearance conditions are
reported.

Select the correct answer using the code given below:

(@) 1, 2 and 3 only

(b) 1 and 3 only

(c) 2 and 4 only

(d) 2, 3 and 4 only

EXPLANATION:
The Forest Advisory Committee (FAC) is a statutory body under the provisions of section-3 of the Forest
(Conservation) Act, 1980.

» The role of the FAC is recommendatory in nature so far as diversion of forest land for the
purpose of non-forestry use, including mining, is concerned.

» The committee may or may not approve a project and can give approval for forest land to be
diverted, after imposing certain conditions.

» The primary responsibility of controlling illegal mining lies with the State/UT Governments
because they are the actual custodians of the forest land.

» However, as and when any problem of illegal mining is brought to the notice of the Union
Government, suitable measures are suggested to the State / UT Governments to control the
problems of illegal mining.

Therefore, the role of the FAC is recommendatory in nature and has no statutory authority to approve
or reject proposals for the diversion of forest land for non-forest purposes. So, Statement 1 is not
correct.
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The Forest Advisory Committee (FAC), comprising experts and government officials, reviews the

proposal to assess the impact on the environment, wildlife, and local communities.

» FAC will also recommend specific mitigation or compensatory measures to reduce adverse impacts.
So, Statement 2 is correct.

» However, FAC can only make recommendations; the final decision to grant or deny forest clearance
rests with the Union Ministry of Environment, Forest and Climate Change (MoEFCC). Therefore,
decisions of the FAC are non-binding with the MoEFCC. So, Statement 3 is not correct.

The Forest Advisory Committee (FAC) has the authority to review previously approved forest diversion
projects. This usually happens if there are reported violations of the conditions stipulated in the forest
clearance, such as unauthorised deforestation or land use changes, failure to implement compensatory
afforestation, or neglecting mitigation measures recommended by FAC.

The FAC can then recommend corrective actions, additional mitigation measures, or even revocation
of clearance to the Ministry of Environment, Forest and Climate Change (MoEFCC). So, Statement 4
is correct.

ADDITIONAL INFORMATION:

FOREST (CONSERVATION) ACT, 1980

Recently in The Union environment ministry’s forest advisory committee (FAC) has approved

the News requests to allow more bore holes to be drilled on forest land for mineral exploration
activity without seeking clearance under the Van Sanrakshan Evam Samvardhan
Adhiniyam, 1980, as per ministry documents.

About » The Forest (Conservation) Act, 1980, was established to check deforestation and
to regulate the diversion of forest land for non-forest purposes.

» The Act applies to all types of forests, including reserved forests, protected
forests, and any area recorded as forest in government records.

Key Restriction on Use of Forest Land:

Provisions » The Act restricts the use of forest land for non-forest purposes without prior
approval from the central government.

» "Non-forest purposes" include any purpose other than reforestation, wildlife
conservation, or forest management.

Approval Process:

» For any forest land to be diverted for non-forest purposes, approval from the
Ministry of Environment, Forest and Climate Change (MoEF&CC) is required.

» The process involves submitting a proposal, which is reviewed by the Forest
Advisory Committee (FAC) to assess the environmental impact and the necessity
of the diversion.

» The FAC makes recommendations to the central government, which then decides
whether to grant or deny the approval.

» Compensatory Afforestation:

» One of the critical conditions for the approval of forest diversion is the
requirement for compensatory afforestation.

» The entity seeking diversion must identify non-forest land, usually twice the area
of the diverted forest, where afforestation can be carried out. In cases where non-
forest land is unavailable, afforestation is done on degraded forest land.

» The objective is to ensure that any loss of forest cover is compensated for by
creating new forest areas.

Net Present Value (NPV):
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» The Act also mandates the payment of Net Present Value (NPV) for the diverted
forest land. NPV is a monetary valuation of the loss of ecosystem services
provided by the forest.

» The funds collected from NPV are used for forest conservation and management
activities.

Rehabilitation and Resettlement:

» If the diversion leads to the displacement of forest-dwelling communities or
wildlife, the project proponents must ensure adequate rehabilitation and
resettlement measures.

» The Act requires the preparation of a Wildlife Management Plan or Resettlement
and Rehabilitation Plan as part of the proposal.

Exemptions:

> Certain activities, such as the extraction of minor forest produce by local
communities, are exempt from the restrictions imposed by the Act.

» However, large-scale commercial activities like mining, infrastructure
development, and industrial projects require strict compliance with the Act.
Penalties:

» Unauthorised diversion of forest land or violation of the conditions of the approval
can lead to penalties, including imprisonment, fines, and restoration of the
diverted land to its original state.

61. Consider the following statements:
Assertion (A): The recent expansion of the Sundarbans Tiger Reserve has made it India’s second-
largest tiger reserve.
Reason (R): The expansion helps mitigate human-wildlife conflict while increasing tiger breeding
grounds.
Which of the following is correct?
(a) Both A and R are correct, and R is the correct explanation of A
(b) Both A and R are correct, but R is not the correct explanation of A
(c) Ais correct, but R is incorrect
(d) A is incorrect, but R is correct

EXPLANATION:

Recently, West Bengal's iconic mangrove forest, the Sundarbans, became India's second-biggest tiger

reserve, after the standing committee of the National Board of Wildlife (NBWL) (NBWL panel, led by

Union Environment, Forest and Climate Change minister) approved the West Bengal government's

proposal to increase its area. This expansion added 1,044.68 square kilometres area to the existing

reserve. It now is spread across an area of 3,629.57 square kilometres.

» Three tiger-inhabited ranges in the South 24 Parganas district of West Bengal — Matla, Raidighi
and Ramganga — have been added to the existing expanse of the Sundarbans Tiger Reserve (STR).

» This expansion now places STR just behind Andhra Pradesh's Nagarjunasagar-Srisailam Tiger
Reserve (3,727.82 sq km) in size and elevates it from the seventh to the second-largest tiger reserve
within India's 58 tiger reserves.

» The Sundarban is the home of Royal Bengal Tiger, one of the famous endangered species. Due to
massive deforestation the habitat of tigers is being destroyed and as a result tigers sometimes
attack nearby villagers. The forest dwellers of Sundarban are dependent on the forest resources for
their livelihood for which they collect wax, honey, firewood etc. Such human intervention in the
forest has changed the composition of core, outer core and buffer forests of Sundarban. This results
an increased human-tiger conflict in the region.
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» Many villagers in the Sundarbans depend on fishing and crab collection for their livelihood, often
venturing deep into tiger-inhabited creeks and rivers. As a result, fishermen-tiger encounters are
common, sometimes leading to fatal attacks. Tigers, being strong swimmers, patrol these
waterways and may attack when humans enter their territory.

» The larger protected area is expected to support better prey—predator balance, reduce edge effects,
and provide tigers with wider, undisturbed territories, which is crucial for their breeding and long-
term survival.

» Therefore, the recent expansion of the Sundarbans Tiger Reserve helps mitigate human-wildlife
conflict while increasing tiger breeding grounds. Both A and R are correct, and R is the correct
explanation of A.
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ADDITIONAL INFORMATION:

SUNDARBANS TIGER RESERVE

About » Sundarban is the largest deltaic region of the world and encompasses over
hundreds of islands (105), with a maze of innumerable rivers, rivulets, and
creeks.

» The name 'Sundarban' means "beautiful forest" and it is believed to be derived
from a mangrove tree species 'Sundari' (Heritiera fomes).
» The Indian Sundarban is the southernmost part of the estuarine delta formed
by the River Ganges and Brahmaputra, bordering the Bay of Bengal.
» It is located little south of the Tropic of Cancer mainly in the coastal districts of
West Bengal, i.e. South 24-Parganas and North 24-Parganas.
Features > One of the first nine Tiger Reserves declared under the Project Tiger scheme in

the year 1973.

» The National Park area of the Tiger Reserve is a natural World Heritage Site,
which was declared in the year 1987.

» The Sundarban Tiger Reserve is a part of the Sundarban Biosphere Reserve,
which is one of the few globally recognised Biosphere Reserves in the country.
It was declared as a Biosphere Reserve in the year 1989.

» It constitutes over 60% of the total mangrove forest area in the entire country
and has 90% of the total Indian mangrove species.

» The Sundarbans has been classified as a Tiger Conservation Landscape of
global priority, as it is the only mangrove habitat (along with the Bangladesh),
which support a significant tiger population.

> The Tiger Reserve is home to a large number of endangered and globally
threatened species like the tiger (Panthera tigris tigris), fishing cat
(Prionailurus viverrina) and estuarine crocodile (Crocodilus porosus),
Gangetic (Platanista gangetica) and Irrawady Dolphin (Oracella brevirostris),
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king cobra (Ophiophagus hannah), water monitor lizard (Varanus salvator)
etc.

It harbours significant populations of the river terrapin (Batagur baska), which
was once believed to be extinct.

It is the nesting ground for marine turtles like Olive Ridley (Lepidochelys
olivacea), Green Sea turtle (Chelonia mydas) and Hawksbill turtle
(Eretmochelys imbricata).

The mangroves serve as nurseries to shell fish and fin-fishes and sustain the
coastal fisheries of the entire eastern coast.

It is known as a kingfisher's paradise as out of the 12 species of kingfishers
found in the country 10 species are found here.

Two species of horse shoe crabs (which are considered as living fossils as they
are thought to be more than 400 million years old), i.e. Tachypleus gigas and
Carcinoscorpius rotundicauda out of the four species found in the world are
found here.

The mangrove forests act as a natural shelter belt and protect the hinterland
from storms, cyclones, tidal surges, seawater seepage and intrusion.
According to the latest tiger census, the Sundarbans has an estimated 101
tigers — 80 inside the current STR and 21 in the adjoining South 24 Parganas
forests (Ranked 9t in terms of tiger population among the Tiger Reserves in
India.

62. Consider the following statements:
1. Greater Flamingo is found across Africa, western Asia, and southern Europe.
2. It lives in grassland, dry desert and breeds on cliffs or in caves.
3. It is highly endangered under IUCN red list
4. In India, Greater Flamingo Sanctuary is located in Gujarat.
How many of the above statements are correct?

(a) Only one
(b) Only two
(c) Only three
(d) All four
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EXPLANATION:

The Greater Flamingo has long, thin legs and neck and a downward-bending beak. It is the largest and
palest of the flamingo species. Juveniles are grey-brown, and their plumage turns pink at the age of
two. They are a highly social species, nesting in large, dense colonies.

» Geographic Range: The Greater Flamingo's range spans Africa such as Ethiopia, Kenya, and
Egypt, western Asia including Iran, Turkey, Dubai, Oman, and Afghanistan, and southern Europe
such as Italy, Greece, and France. So, Statement 1 is correct.

> Habitat: Greater Flamingos are found in a variety of saltwater habitats, usually found in shallow,
saline, alkaline wetlands, such as salt lakes, coastal lagoons, intertidal mudflats, and saltworks
during the breeding season. So, Statement 2 is not correct.

» IUCN Status: According to the IUCN Red List of Threatened Species, greater flamingos are
categorised as "least concern.” So, Statement 3 is not correct.

In India, recently, the Tamil Nadu government has officially declared a Greater Flamingo sanctuary at

Dhanushkodi in Ramanathapuram district. The move aims to preserve a critical stopover point along

the Central Asian Flyway for thousands of migratory wetland birds.

Greater Flamingo sanctuary:

» According to the recent 2023-2024 wetland bird survey, the Dhanushkodi region recorded over
10,700 wetland birds, representing 128 species including herons, egrets, sandpipers, and both
Greater and Lesser Flamingos.

» The designated area, part of the ecologically sensitive Gulf of Mannar Biosphere Reserve, is home
to a variety of ecosystems, including mangroves, sand dunes, mudflats, and marshes.
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» These unique features support a rich biodiversity, from migratory birds and marine life to nesting
sea turtles.

» Mangrove species such as Avicennia and Rhizophora dominate the Dhanushkodi lagoon, providing
essential breeding grounds and natural defences against coastal erosion.

Therefore, the Greater Flamingo Sanctuary in India is in Tamil Nadu, not in Gujarat. So, Statement

4 is not correct.

63. With reference to Great Indian Bustards, consider the following statements:
1. They change their diet based on the seasonal availability of food.
2. Their nests are located in tall and dense trees.
3. Collision with electric wires is a major cause of the decline in their population.
4. They are found in the Desert National Park.
How many of the above statements is/are correct?
(a) Only one
(b) Only two
(c) Only three
(d) All four

EXPLANATION:

Great Indian bustard, (Ardeotis nigriceps), large bird of the bustard family (Otididae), one of the

heaviest flying birds in the world. The great Indian bustard inhabits dry grasslands and scrublands on

the Indian subcontinent; its largest populations are found in the Indian state of Rajasthan.

» Great Indian bustards are omnivores that feed opportunistically; that is, they feed on any palatable
food in their immediate surroundings. They prey on various arthropods, worms, small mammals,
and small reptiles. Insects such as locusts, crickets, and beetles make up the bulk of their diet
during the summer monsoon, when rainfall peaks in India and the bird’s breeding season largely
takes place. Seeds (including wheat [Triticum vulgare] and peanuts [groundnuts; Arachis
hypogaea]), in contrast, make up the largest portions of the diet during the coldest and driest
months of the year. Thus, they change their diet based on the seasonal availability of food. So,
Statement 1 is correct.
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» The nests of great Indian bustard are simple and often are located in depressions made in the soil
in low croplands and grasslands or are situated on rocky open ground. So, Statement 2 is not
correct.

The Wildlife Institute of India (WII) estimates that about 15% of the great Indian bustard (GIB)
population dies each year due to collision with power lines, making this the most significant threat to
the majestic bird. The poor frontal vision of the GIB’s and their inability to swerve away from overhead
power lines in their flying path, owing to their large size, are two key factors leading to their collision
with transmission lines. So, Statement 3 is correct.

Great Indian Bustard is listed in Schedule I of the Indian Wildlife (Protection)Act, 1972, in the CMS
Convention and in Appendix I of CITES, as Critically Endangered on the IUCN Red List and the National
Wildlife Action Plan (2002-2016). It has also been identified as one of the species for the recovery
programme under the Integrated Development of Wildlife Habitats of the Ministry of Environment and
Forests, Government of India.

Great Indian Bustard Ardeotis nigriceps is the flagship species with its population ranging from 35 to
40 is mainly concentrated in the Sudashri landscape area of Desert national park (DNP) Sanctuary.
So, Statement 4 is correct.

64. With reference to the ecotone, consider the following statements:

1. Itis always a junction between a terrestrial and an aquatic ecosystem.

2. It often contains species not found in the bordering biological community.
3. It is always seen over a narrow area of land.
How many of the above statements is/are correct?
(a) Only one
(b) Only two
(c) All three
(d) None
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EXPLANATION

An ecotone is a zone of junction or a transition area between two biomes (diverse ecosystems) not
necessarily a junction between a terrestrial and an aquatic ecosystem.
Example:

>
>

The mangrove forests represent an ecotone between marine and terrestrial ecosystem.
Other examples are grassland (between forest and desert), estuary (between fresh water and salt
water) and riverbank or marshland (between dry and wet). So, Statement 1 is not correct.

An ecotone has characteristics of both the adjacent biological communities and often contains some
species that are not found in either of the bordering communities. So, Statement 2 is correct.
Characteristics of an Ecotone:

>
>

»

It may be very narrow or quite wide. So, Statement 3 is not correct.

It has environmental conditions intermediate between the adjacent ecosystems, and therefore it is
considered a zone of tension.

It is a linear zone where the species composition of one community gradually increases while that
of the adjoining community decreases.

A well-developed ecotone may contain some species that are not found in the neighboring
ecosystems.

Sometimes, the number of species and the population density of certain species are higher in the
ecotone than in either of the adjoining ecosystems. This is known as the edge effect.

The organisms that occur mainly or most abundantly in this zone are called edge species.

In terrestrial ecosystems, the edge effect is especially noticeable among birds.

For example, the density of bird species is often greater in the mixed habitat found at the ecotone
between a forest and a desert.
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65. Consider the following:
1. Pilkhan

Peepal

Conocarpus

Tamarind

Bargad

. Eucalyptus

o Up N

How many of the above are native trees of India that can help with pollution control?

(a) Only three
(b) Only four
(c) Only five
(d) All six

EXPLANATION:

Philkan Tree

Philkan Tree belongs to the family Moraceae.

>
>

>

»

Native Range: Indian subcontinent

Type: Medium-to-large deciduous or semi-evergreen tree, commonly
reaching 20-25 m.

Ecological Role: Wide canopy offers shade and micro-climate
regulation. Fruits support birds and small wildlife. Deep roots help
maintain soil health and prevent erosion.

Medicinal Significance: Traditionally used in Ayurveda; bark and
leaves contain flavonoids, tannins, and saponins. Used in folk
remedies for anti-inflammatory and wound-healing benefits
(traditional usage, not all scientifically confirmed).

Environmental Benefit: Contributes to carbon sequestration and
biodiversity support. So, Statement 1 is correct.

The peepal tree

Peepal Tree (Ficus religiosa) belongs to the family Moraceae.

>
»

Native Range: Indian subcontinent and Southeast Asia

Features: Large deciduous/semi-evergreen tree, growing up to 25—
30 m. Can begin life as an epiphyte on other trees. Very long-lived
(often several hundred to over a thousand years).

Ecological Role: Deep root system helps prevent soil erosion.
Supports numerous bird, insect, and microbial species. Known to
absorb pollutants and improve air quality. So, Statement 2 is
correct.

Conocarpus tree

Conocarpus trees belong to the family Combretaceae.
Native Range: Coastal regions of Somalia, Djibouti, Yemen (Africa—
Arabia).

Reason for Introduction in India: Urban landscaping due to fast
growth and heat tolerance.

Concerns: Does not support local biodiversity (low attraction to
birds/insects). Pollen may trigger respiratory allergies in sensitive
individuals. Dense roots may affect built structures.

Environmental Performance: While hardy, the claimed benefits of
pollution purification are not well established compared to native
trees.

Therefore, Conocarpus trees help control pollution, but they are native
to Africa (Not India). So, Statement 3 is not correct.
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Tamarind tree

Tamarind (Tamarindus indica) is an evergreen tree of the pea family

(Fabaceae), native to tropical Africa.

» Native Range: Tropical Africa (later naturalised and widely cultivated
in India).

» Uses: Fruit widely used in Indian cuisine and traditional remedies.
Also grown for shade and ornamental value.

» Ecological Role: Drought tolerant, making it suitable for dry regions.
Strong root system helps prevent soil erosion. Contributes to carbon
sequestration like other large trees.

Therefore, Tamarind trees are native to Tropical Africa (Not India) and

help in pollution control. So, Statement 4 is not correct.

Banyan tree

Banyan (Ficus benghalensis), also known as Bargad tree, is an unusually

shaped tree of the mulberry family (Moraceae) native to the Indian

subcontinent.

» Native Range: Indian subcontinent

» Key Features: Massive spreading tree with aerial roots forming
multiple trunk-like supports. Can cover very large surface areas over
time.

» Cultural Status: Recognized as the National Tree of India.

> Ecological Role: Provides habitat for many species. Prevents soil
erosion and improves local micro-climate. Contributes to carbon
sequestration and air purification. So, Statement 5 is correct.

Eucalyptus tree

Eucalyptus (Genus: Eucalyptus) belong to the family Myrtaceae

» Native Range: Australia and surrounding islands

» Characteristics: Fast-growing and used in timber, pulp, and
plantation forestry.

» Environmental Aspects: Good for carbon absorption due to rapid
biomass increase. Root activity and high water uptake may affect
local soil moisture in some regions.

Therefore, Eucalyptus trees are native to Australia (Not India), which

helps in pollution control. So, Statement 6 is not correct.

66. Coastal Regulation Zone (CRZ) Notification, 2019 deals with the conservation of ecologically sensitive
areas from unregulated developmental activities. In this context, consider the following:

1. Turtle nesting grounds

2. Mangroves
3. Coral reefs

How many of the above is/are protected under the CRZ notification of 2019?

(a) Only one
(b) Only two
(c) All three
(d) None

EXPLANATION:

The Coastal Regulation Zone (CRZ) Notification, 2019 is a set of regulations issued by the Ministry of
Environment, Forest and Climate Change in India to protect and regulate activities along the coastal
areas. CRZ has four zones: CRZ-I (ecologically sensitive), CRZ-II (built-up area), CRZ-III (Rural area)

and CRZ-IV (water area).
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» This regulation emphasises the conservation of CRZ-I (ecologically sensitive) areas such as
mangroves, coral reefs, and turtle nesting grounds, ensuring their protection from unregulated
developmental activities. So, Option (c) is correct.

ADDITIONAL INFORMATION:

COASTAL REGULATION ZONE (CRZ) NOTIFICATION, 2019

Recently in
news

Anna University's National Centre for Sustainable Coastal Management (NCSCM)
confirmed that only a 50-metre Coastal Regulation Zone (CRZ) buffer applies to the
Palk Bay coastline—not 500 metres as claimed by a petitioner. This means that
development controls along the coastline could ease significantly.

Classification

» CRZ-I: CRZ 1 constitutes ecologically-sensitive areas, such as mangroves,
corals/coral reefs, sand dunes, national parks, marine parks, sanctuaries,
reserve forests, wildlife habitats, etc. The coastal regulation zone areas in
CRZ 1 are situated between high tide lines and low tide lines.

» CRZ-II: It constitutes the developed areas up to the shoreline, which fall
within the existing municipal limits. The development of unauthorised
structures is not allowed in this zone.

» CRZ-III: Localities, such as rural areas that are relatively undisturbed and
do not fall under the above categories, are included in this zone. Only
specific activities related to agriculture or certain public facilities are
permitted under this coastal regulation zone.

» CRZ-IV: The zone constitutes water areas from the low tide line up to
territorial limits, including areas of the tidal-influenced water bodies.

Activities
Permitted And
Restricted In
CRZ -1

The activities permitted in CRZ-I under the 2011 Notification are

No new construction shall be permitted in CRZ-I except;

Projects related to the Department of Atomic Energy.

Pipelines and conveying systems, including transmission lines.

Facilities essential for activities permissible under CRZ-I.

Installation of weather radar for cyclone monitoring and prediction by the
Indian Meteorological Department.

» Construction of trans-harbour sea link and roads on stilts or pillars without

affecting tidal flow of water (between LTL and HTL).

» Development of green field airport already permitted at only Navi Mumbai.
Permitted Activities Between Low Tide Line (LTL) and High Tide Line (HTL) (in
non-ecologically sensitive areas):

Exploration and extraction of natural gas.
Construction of essential public facilities to meet the needs of traditional
inhabitants living within biosphere reserves (with CZMA approval), such as:

» Dispensaries, schools, public rain shelters, community toilets.

» Bridges, roads, jetties.

» Water supply, drainage, sewerage.

» Salt harvesting by solar evaporation of seawater.

YV VY

90



» Desalination plants.

» Storage of non-hazardous cargo (e.g., edible oil, fertilizers, food grain) within
notified ports.

» Construction of trans-harbour sea links, roads on stilts or pillars without
affecting the tidal flow of water.

67. With reference to elephants in India, consider the following statements:
1. A majority of the Asian elephant population of the world is found in India.
2. There are Elephant Reserves in all states of India.
3. They exhibit the phenomenon of ‘allomothering’.
4. Their ears are generally smaller than those of African elephants.
How many of the above statements is/are correct?
(a) Only one
(b) Only two
(c) Only three
(d) All four

EXPLANATION:

India's wild elephant population stands at 22,446, according to the latest All-India Synchronous

Elephant Estimation (SAIEE) 2025, released by the Wildlife Institute of India (WII).

» India is home to the (60%) majority of the world’s remaining wild Asian elephants, a species listed
as endangered by the International Union for Conservation of Nature (IUCN) and increasingly
threatened by shrinking habitat. So, Statement 1 is correct.

In India, 33 elephant reserves have been established in 14 states (not in all states) that are major

elephant habitats to promote conservation.

» These reserves also overlap with tiger reserves, wildlife sanctuaries, and reserved forests. These
areas are under protection with the Wild Life (Protection) Act, 1972, Indian Forest Act, 1927 and
other local State Acts. These elephant habitats focus on elephant conservation and help to reduce
animal-human conflict.

» Karnataka host the largest number of elephants at 6,013, followed by Assam (4,159), Tamil Nadu
(3,136), Kerala (2,785) and Uttarakhand (1,792).

So, Statement 2 is not correct.

The Indian elephant has a lifespan between 40 and 65 years, with some animals reported to have lived

for more than 75 years.

» Females become sexually mature at around 15 years. Males between the ages of 9 and 13 disperse
from the matriarchal group and establish their independent home range.
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» A single calf is born after a gestation of 18 to 22 months and is nursed for two to four years. Other
female elephants in the group, especially sub-adult females, care for the calf, too — a phenomenon
referred to as allomothering. So, Statement 3 is correct.

Asian and African elephants have developed special adaptations that help them survive in their distinct

environments.

One key difference is in their trunks:

» African elephants have two “fingers” at the tip of their trunk, allowing for precise grasping, while
Asian elephants have only one. This helps African elephants pick up smaller objects more easily.

» Their ears also serve different purposes;
African elephants have large ears that help dissipate heat in hot savannas, whereas Asian
elephants’ smaller ears suit the cooler, forested habitats. Additionally, African elephants generally
have thicker tusks that are used for digging and defence, while many Asian elephants, especially
females, lack tusks altogether.

These adaptations reflect how each species has evolved to thrive in its unique environment. So,

Statement 4 is correct.

ADDITIONAL INFORMATION:

PROJECT ELEPHANT

Recently in

India's wild elephant population has been estimated at 22,446, lower than the 2017

news figure of 27,312, according to the country's first-ever DNA-based count.

About Project Elephant was launched in February, 1992 as centrally sponsored scheme to
assist states having free ranging populations of wild elephants and to ensure long
term survival of identified viable populations of elephants in their natural habitats.
» An elephant corridor is defined as a stretch/ narrow strips of forested (or

otherwise) land that connects larger habitats with elephant populations and
forms a conduit for animal movement between the habitats. This movement helps
enhance species survival and birth rate.

World The World Elephant Day is observed every year on August 12 to celebrate one of the

Elephant Day | most intelligent animals, capable of demonstrating human traits like empathy, self-

2025 awareness and social intelligence. The day is intended to remind humanity to protect

the gentle giants, their shrinking habitats, and their population.
Difference Category HAsian Elephants HAfrican Elephants
Between Asian
Genus: Loxodonta
Elephants And . . . ]
. Scientific . . Species: africana
African \ ] Genus: Elephas Species: maximus .
Classification (Savanna) Species:|
Elephants .
cyclotis (Forest)
Size Smaller — about 6.6 to 9.8 feet tall|Larger — about 10 to 13
at the shoulder feet tall at the shoulder
L fan-sh
Ears Small and rounded aree and fan-s .aped,
help in heat regulation
Only some males have tusks;||Both males and females
Tusks
females are usually tuskless generally have tusks
Twin-d d head with a dip in th
Head Shape Wm omed fead With a dib n the Rounded, fuller head
middle
igh
Back Shape Curved or humped back i:jig ter or  concave
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Tropical /subtropical forests,||Savannas, grasslands,
Habitat grasslands, and scrublands in|/forests, and deserts of]
South & Southeast Asia sub-Saharan Africa

India, Sri Lanka, Thailand,||Widely across sub-

R
ange Indonesia, and other parts of Asia |Saharan Africa

Smaller herds, strong bonds with|Larger, fluid herds led by

Social Behavior . .
humans, and often domesticated |a matriarch

Wi noludi
Vocalisations and body language, ide range, including

Communication . low-frequency  rumbles
less varied .
that travel long distances
] Grasses, bark, roots, and forest Grasses, .leaves, bark,
Diet . and fruits; savanna
fruits
elephants eat more grass
f f
Daily Intake Up to 300 pounds of food per day Up to 300 pounds of food
per day
. Savanna: Endangered
Conservation Endangered Forest: Criticall
Status (IUCN) & ' Y
Endangered

Habitat 1 i
Habitat loss, poaching, human- ave 0ss,  1vory

Threat hi h -
reats elephant conflict PO | uman
elephant conflict
T “f‘ ” h 3
Trunk Tip One “finger” at the tip wo “fingers” at the tip

(allows finer control)

Used for digging,
stripping bark, fighting,
and defense

Less developed in females; used for

Tusk
usks (Use) digging, defense, and display

Smaller ears suited for forest|Large ears help release

Ear Function ] .
environments heat in hot savannas

68. With reference to lions, consider the following statements:
1. They are generally nocturnal.
2. They prefer thick canopies as habitats.
3. Both female and male lions tend to be part of their mothers' prides for life.
4. They were found to be ‘Largely Depleted’ in the Green Status assessment by the International
Union for Conservation of Nature.
How many of the above statements is/are correct?
(a) Only one
(b) Only two
(c) Only three
(d) All four

EXPLANATION:
The lion’s scientific name is Panthera leo. In the past, lions lived across Africa, parts of Europe and
Asia, including regions like North America, the Balkans, the Middle East, and India.
But due to habitat loss, hunting, and other human activities, their range has become much smaller.
Today, most lions live in sub-Saharan Africa, and a small group of Asiatic lions is found only in the
Gir region of Gujarat, India.
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> Habitat: Lions are adaptable to a variety of habitats but show a preference for grasslands,
savannas, dense scrubs, and open woodlands. They are primarily nocturnal and generally avoid
thick canopied forests. So, Statement 1 is correct, and Statement 2 is not correct.

Lions are the most social of large cats and uniquely live in large groups called “prides.” A pride consists

of several generations of related and unrelated lionesses which may be adults, sub-adults and

dependent cubs and a smaller number of breeding males.

» Pride size varies from 3 to 40 individuals and depends on distribution and availability of major prey
species.

> FEmales usually stay in their mothers' prides for life while young males are driven from their prides
usually between the ages of 2 to 4 years.

» They create coalitions, usually with brothers and cousins, and search for pride to take over; or
spend their entire life as nomads. So, Statement 3 is not correct.

Recently, the International Union for Conservation of Nature (IUCN) released the first Green Status

assessment of the lion (*Panthera leo). The assessment classifies the species as “Largely Depleted”,
while its status on the IUCN Red List remains Vulnerable

» Today’s Green Status assessment shows that human impacts are preventing the lion from being
fully ecologically functional across its range, as the species declines across large areas and is extinct
from North Africa and Southwest Asia. So, Statement 4 is correct.

» However, the assessment also shows that conservation has prevented likely extinctions from West
and Southern Central Africa, South Africa and India.

» Intensified efforts are needed to maintain the existing population as human settlements across its
range continue to grow.

CRITICALLY EXTINCT -
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ADDITIONAL INFORMATION:

IUCN - GREEN STATUS
About The IUCN introduced the Green Status of Species to provide a more complete picture
of a species’ conservation progress. It aims to tell the species’ full conservation story,
by assessing not only how threatened a species is, but also how successful
conservation efforts have been in enabling its recovery.
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The Green Status assessment classifies species into nine recovery categories,
including:

>

Fully Recovered, Slightly Depleted, Moderately Depleted, Largely Depleted,
Critically Depleted, Extinct in the Wild, and Indeterminate (among others).

» There are now over 100 species assessed under the IUCN Green Status,
complementing the IUCN Red List.

» While the Red List indicates the risk of extinction, the Green Status measures
progress toward recovery and evaluates the impact of conservation actions.

Green status » The Green Status of Species measures the extent of species recovery by
measures considering three key aspects:
e Is the species present throughout its entire historical range?
e Is it viable (not threatened with extinction)?
e Is it performing its ecological role in the ecosystem?

» In addition to quantifying species recovery, the Green Status of Species also
seeks to recognize the success of past conservation actions, highlight the
importance of continuing action, and help set ambitious short and long-term
conservation goals.

Conservation | The Green Status assessment uses four Conservation Impact Metrics to evaluate

Impact Metrics

how conservation efforts influence a species’ recovery:

>

Conservation Legacy: Measures the current status of a species compared to
how it would be today if no past conservation actions (such as protected areas
or legal protections) had taken place.

Conservation Gain: Estimates how much the species’ recovery could improve
in the next ten years if all currently planned and funded conservation measures
are successfully implemented.

Conservation Dependence: Predicts how a species’ recovery status would
change in the next ten years if ongoing conservation efforts were to stop.
Recovery Potential: Assesses how much a species could recover over the next
100 years if all feasible conservation actions were implemented under ideal
conditions.

These metrics compare a species’ current recovery level with how it might look
under different situations.

This helps show how much conservation has helped so far and what more could
be achieved.

By using the Green Status framework, conservationists can understand which
actions have worked well and where future efforts should be directed.

The aim is not just to stop species from going extinct, but to help their
populations grow back to healthy levels so that ecosystems continue to provide
important benefits like clean water, food, and protection from natural hazards.
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69. With reference to aquatic organisms, consider the following information:

S.no Type of Organism Description Example

1. Zooplankton Organisms that are present in | Crustaceans
aquatic systems except fast-
moving waters

2. Neuston Organisms that live at the air- | Beetles
water interface
3. Nekton Organisms that are capable of | Blue whale

moving in water currents

How many of the above statements is/are correct?
(a) Only one

(b) Only two

(c) All three

(d) None

EXPLANATION:

The organisms in the aquatic ecosystem are unevenly distributed but can be classified on the basis of
their life form or location:
Plankton:
» These include microscopic plants (phytoplankton) and animals (zooplankton), such as algae,
crustaceans, and protozoans.
» They are present in all aquatic ecosystems except in very fast-moving waters. So, Row 1 is
correct.
» Because plankton have limited power of movement, their distribution is mainly controlled by
water currents. However, most phytoplankton and zooplankton are capable of slight
independent movement.

Neuston:
» These organisms live at the air—-water interface. This group includes floating plants and some
animals.

» Some, like water striders, live on the water’s surface, while others, such as beetles and
backswimmers, stay just beneath the surface and obtain their food from the water. So, Row 2
is correct.

Nekton:

» These are actively swimming organisms capable of moving independently of water currents.

» Nekton are generally larger and stronger because they must overcome water resistance. Their
size ranges from small swimming insects (around 2 mm long) to the largest animal on Earth—
the blue whale. So, Row 3 is correct.

Periphyton:

» These organisms remain attached to stems and leaves of rooted plants or other surfaces
projecting above the bottom.

» They usually consist of sessile algae and associated small animals.

Benthos:
» Benthos refers to organisms that live on or in the bottom sediments (benthic region) of aquatic
bodies.

» Because the bottom environment is highly variable, benthic organisms show a variety of special
adaptations. Examples include crabs, lobsters, and sponges.
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70. Which of the following statements is correct regarding the term “Habitat Gridlock”?
(a) It occurs when species’ migration paths are blocked by human activities, limiting their
ability to move in response to climate change.
(b) It refers to the sudden extinction of species due to habitat destruction in tropical rainforests.
(c) Itis the artificial creation of corridors to connect fragmented habitats.
(d) It only occurs in aquatic ecosystems when water currents are blocked.

EXPLANATION:

Recently, a report of the Convention on the Conservation of Migratory Species of Wild Animals (CMS)
stated that the Asian elephant population from India and Sri Lanka are facing a habitat gridlock
because of climate and land-use changes which are shifting elephant habitats eastward, but with
limited connectivity escalating human-elephant conflicts.

With the above mentioned incident it is clear that when the wild animals are unable to move between
habitats because the landscape has become blocked or fragmented by human activities such as cities,
highways, fences, farms, dams, or other infrastructure, the situation is referred to as Habitat gridlock.
So, Option (a) is correct.

71. “Salkhan Fossil Park” is associated with which one of the following?
(a) Newly discovered coal resource
(b) Geological site with blue-green algae sediments
(c) Degrading coral reef stretches
(d) Rhino Conservation Site

EXPLANATION:
Salkhan Fossil Park, officially known as Sonbhadra Fossils Park, located in the Sonbhadra District of
Uttar Pradesh, India, is a remarkable geological site, nestled amidst the verdant embrace of the
Kaimoor Wildlife Sanctuary. It is situated near the village of Salkhan, around 15 kilometres from
Robertsganj, the district headquarters.
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>

The park is home to a rich repository of fossils dating back approximately 1.4 billion years, making
it one of the oldest and most well-preserved fossil sites in the world.

The site’s fossil assemblage, scattered across various formations, primarily features an exceptional
collection of stromatolites, i.e. formations created by communities of cyanobacteria or blue-green
algae, which are vital indicators of ancient environmental conditions and microbial life. Dominant
among the stromatolites on the site is Eoentophysalis sp., a colonial cyanobacterium. So, Option
(b) is correct.

The fossils appear as ripple or ring-like/circular or oval stony formations scattered across limestone
rock surfaces. These formations are concentrated in specific zones within the park.

72. Which of the following is the correct sequence of processes occurring in the Nitrogen Cycle?

(a) Nitrogen fixation, Assimilation, Ammonification, Nitrification
(b) Assimilation, Nitrogen fixation, Ammonification, Nitrification

(c) Nitrification, Assimilation, Ammonification, Nitrogen fixation

(d) Assimilation, Nitrification, Ammonification, Nitrogen fixation

EXPLANATION:

The nitrogen cycle is the circulation of nitrogen in various forms through nature. Nitrogen, a component
of proteins and nucleic acids, is essential to life on Earth. Although 78 per cent by volume of the
atmosphere is nitrogen gas, this abundant reservoir exists in a form unusable by most organisms.
Through a series of microbial transformations, however, nitrogen is made available to plants, which in
turn ultimately sustain all animal life.

The steps, which are not altogether sequential, fall into the following classifications: nitrogen fixation,
nitrogen assimilation, ammonification, nitrification, and denitrification.

>

>

Nitrogen fixation, in which nitrogen gas is converted into inorganic nitrogen compounds, is mostly
(90 percent) accomplished by certain bacteria and blue-green algae. A much smaller amount of free
nitrogen is fixed by abiotic means (e.g., lightning, ultraviolet radiation, electrical equipment) and
by conversion to ammonia through the Haber-Bosch process.

Nitrates and ammonia resulting from nitrogen fixation are assimilated into the specific tissue
compounds of algae and higher plants. Animals then ingest these algae and plants, converting
them into their own body compounds.

The remains of all living things—and their waste products—are decomposed by microorganisms in
the process of ammonification, which yields ammonia (NH3) and ammonium (NH4+). (Under
anaerobic, or oxygen-free, conditions, foul-smelling putrefactive products may appear, but they too
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are converted to ammonia in time.) Ammonia can leave the soil or be converted into other nitrogen
compounds, depending in part on soil conditions.

» Nitrification, a process carried out by nitrifying bacteria, transforms soil ammonia into nitrates
(NO3-), which plants can incorporate into their own tissues.

> Nitrates also are metabolised by denitrifying bacteria, which are especially active in water-logged
anaerobic soils. The action of these bacteria tends to deplete soil nitrates, forming free atmospheric
nitrogen. So, Option (a) is correct.
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ADDITIONAL INFORMATION:

NUTRIENT CYCLING

About The nutrient cycle is a concept that describes how nutrients move from the

physical environment to the living organisms, and are subsequently recycled

back to the physical environment. This movement of nutrients from the
environment into plants and animals and again back to the environment is
essential for life, and it is the vital function of the ecology of any region.

Based on the nature of the reservoir, there are two types of cycles namely

Gaseous and sedimentary cycles.

» Gaseous cycle - where the reservoir is the atmosphere or the hydrosphere,

» Sedimentary Cycle - where the reservoir is the Earth's crust.

Carbon Cycle » Carbon cycle, in biology, the circulation of carbon in various forms

(Gaseous cycle) through nature. Carbon is a constituent of all organic compounds, many
of which are essential to life on Earth.

» The source of the carbon found in living matter is carbon dioxide (CO2) in
the air or dissolved in water.

» Algae and terrestrial green plants (producers) are the chief agents of
carbon dioxide fixation through the process of photosynthesis, through
which carbon dioxide and water are converted into simple carbohydrates.

» These compounds are used by the producers to carry on metabolism, the
excess being stored as fats and polysaccharides. The stored products are
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then eaten by consumer organisms, from protozoans to man, which
convert them into other forms. CO2 is added directly to the atmosphere
by animals and some other organisms as a by-product of respiration.
The carbon present in animal wastes and in the bodies of all organisms is
released as CO2 by decay, or decomposer, organisms (chiefly bacteria and
fungi) in a series of microbial transformations.

Part of the organic carbon—the remains of organisms—has accumulated
in Earth's crust as fossil fuels (e.g., coal, gas, and petroleum), limestone,
and coral.

The carbon of fossil fuels, removed from the cycle in prehistoric time, is
now being released in vast amounts as CO2 through industrial and
agricultural processes, much of it quickly passing into the oceans and
there being "fixed" as carbonates. If oxygen is scarce (as in sewage,

marshes, and swamps), some carbon is released as methane gas.
Carbon
dioxide
(co)

\
Sunlight \O’
'
\

Photosynthesis

\
Auto and
factory
Animal emissions

respiration visoisation o
A . ’

] |

EXm
\ s

Plant

;‘ respiration
Decaying

organisms Dead organisms and

waste products
Fossils and fossil fuels

Carbon cycle

Phosphorus cycle
(Sedimentary cycle)

Phosphorus cycle, circulation of phosphorus in various forms through
nature.

Of all the elements recycled in the biosphere, phosphorus is the scarcest
and therefore the one most limiting in any given ecological system. It is
indispensable to life, being intimately involved in energy transfer and in
the passage of genetic information in the deoxyribonucleic acid (DNA) of
all cells.

Much of the phosphorus on Earth is tied up in rock and sedimentary
deposits, from which it is released by weathering, leaching, and mining.
Some of it passes through freshwater and terrestrial ecosystems via
plants, grazers, predators, and parasites, to be returned to those
ecosystems by death and decay. Much of it, however, is deposited in the
sea, in shallow sediments, where it circulates readily, or in ocean deeps,
whence it wells up only occasionally.

Phosphorus is brought back to the land through fish harvests and
through collection of guano deposited by seabirds. Although there are
seasonal pulses of availability, there appears to be a steady loss of
phosphorus to the ocean deeps.

Because of its high reactivity, phosphorus exists in combined form with
other elements.
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» Microorganisms produce acids that form soluble phosphate from
insoluble phosphorus compounds.

» The phosphates are utilised by algae and terrestrial green plants, which
in turn pass into the bodies of animal consumers. Upon death and decay
of organisms, phosphates are released for recycling.

73. This mammal is endemic to the Indian subcontinent.
It is mostly nocturnal and feeds primarily on termites and ants, using its protrusible lips and lack of
upper incisors to suck them out. It carries its cubs on its back. It plays an important ecological role
in seed dispersal and soil aeration. It is listed as ‘Vulnerable’ on the IUCN Red list due to habitat loss.
The above description best refers to which one of the following species?
(a) Asiatic Black Bear
(b) Sloth Bear
(c) Indian Pangolin
(d) Small Indian Civet

EXPLANATION:

The shaggy-coated sloth bear is native to India, Sri Lanka and Nepal. Sloth bears primarily eat termites

and ants, and unlike other bear species, they routinely carry their cubs on their backs.

» It is classified as ‘Vulnerable’ on the IUCN Red List, Sloth bears are endemic to the Indian sub-
continent and 90% of the species population is found in India.

» Adult sloth bears are missing their top two front teeth (incisors), which enables them to suck up
termites and other insects with ease. Due to their diet of insects and fruit, their premolars and
molars are smaller than those of other bears, but they have large canines to use for defense. It is
thought that their feet are turned inward to increase digging efficiency.

» As natural termite predators, sloth bears play a critical ecological role: by feeding underground,
they enhance soil fertility and promote forest regeneration. The rise in bear populations is seen as
a sign of improved ecosystem health and trophic balance. It also plays an important ecological role
in seed dispersal and soil health. So, Option (b) is correct.
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ADDITIONAL INFORMATION:

OTHER SPECIES

Recently in

Ranthambore Witnesses Surge in Sloth Bear Sightings

news
Asiatic Black | Asiatic black bear, (Ursus thibetanus), member of the bear family (Ursidae) found from
Bear southern Iran to the Himalayas, Southeast Asia, and parts of eastern Asia, including

Japan.

» The Asiatic black bear is omnivorous, eating insects, fruit, nuts, bees and honey,
small mammals, and birds as well as carrion. It will occasionally attack domestic
animals.

» It has a glossy black (sometimes brownish) coat with a whitish mark shaped like a
crescent moon on the chest.

» The International Union for Conservation of Nature and Natural Resources
classifies the Asiatic black bear as a vulnerable species.

Indian Listed in Schedule I of Wildlife (Protection) Act, 1972 and as Endangered on IUCN Red
pangolin List.

» The Indian pangolin (Manis crassicaudata), also called thick-tailed pangolin and

scaly anteater, is a pangolin native to the Indian subcontinent.Like other
pangolins, it has large, overlapping scales on its body which act as armour. The
colour of its scales varies depending on the colour of the earth in its surroundings.
It can also curl itself into a ball as self-defence against predators such as the tiger.
It is an insectivore feeding on ants and termites, digging them out of mounds and
logs using its long claws, which are as long as its fore limbs. It is nocturnal and
rests in deep burrows during the day.
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Small Indian | The small Indian civet (Viverricula indica) is a civet native to South and Southeast
Civet Asia.

» It is listed as Least Concern on the IUCN Red List because of its widespread
distribution, widespread habitat use and healthy populations living in agricultural
and secondary landscapes of many range states.

» The Small Indian civet occurs in most of India, Sri Lanka, Myanmar, Thailand,
Laos, Cambodia, Vietnam, south and central China, and Taiwan.

» Small Indian civets are nocturnal, mostly terrestrial and insectivorous. They
inhabit holes in the ground, under rocks or in thick bush.

» Small Indian civets are primarily terrestrial, though they also climb well.
Individuals sleep in burrows or hollow logs. They can dig their own burrows, but
also occupy abandoned burrows of other species. In suburban habitats they use
gutters or other hollow, dark spaces as makeshift burrows.

74. Consider the following statements:

1. Digital Sequence Information (DSI) is a digital data representing the genetic sequences of
organisms, including DNA, RNA and protein sequences.

2. DSI can be accessed and studied without the physical genetic material itself

3. DSI enables the provision of new therapies and cures for diseases, tracks illegal wildlife trade,
and identifies the geographical origin of species.

Which of the statements given above are correct?

(@ 1 and 2 only

(b) 2 and 3 only

(c) 1 and 3 only

(d) 1,2 and 3

EXPLANATION:
Digital Sequence Information (DSI) refers to the genetic data of organisms, including DNA, RNA, and
protein sequences, which can be used in place of actual biological specimens. This information can be
stored digitally and accessed remotely.
» Since DSI exists in digitised form, it can be accessed, shared, and analysed without requiring the
physical genetic material itself.
» DSI is often publicly available through genome databases such as GenBank and EMBL-EBI,
enabling researchers worldwide to study genetic information freely. So, Statements 1 and 2 are
correct.

103



Digital sequence information (DIS) plays a fundamental role in environmental and biological research,
contributing to the understanding of the molecular basis of life and evolution and of the ways in which
genes can potentially be manipulated to provide new therapies and cures for diseases, new energy
sources and other new products.

It also plays important roles in taxonomy, identifying and mitigating risks to threatened species,
tracking illegal trade, identifying the geographical origin of products and planning conservation
management. So, Statement 3 is correct.

ADDITIONAL INFORMATION:

DIGITAL SEQUENCE INFORMATION (DSI)

Recently in
news

The COP16 talks are focusing on how genetic digital information is used and do not
touch on the actual samples and specimens.

About

» The Conference of the Parties (COP) to the Convention on Biological Diversity
(CBD) and the Conference of the Parties serving as the meeting of the Parties to
the Nagoya Protocol (COP-MOP) first addressed the issue of Digital Sequence
Information (DSI) on genetic resources during their respective meetings held in
December 2016 (COP 13 and COP-MOP 2) in Cancun, Mexico.

» Recognising the importance of fair and equitable benefit-sharing from the
utilisation of DSI, the COP at its fifteenth meeting (COP 15) in December 2022
decided to establish a multilateral mechanism for benefit-sharing arising from
the use of DSI on genetic resources.

» Furthermore, Digital Sequence Information was explicitly included in Goal C and
Target 13 of the Kunming-Montreal Global Biodiversity Framework (GBF),
adopted at COP 15, highlighting its relevance to ensuring fair and equitable
sharing of benefits and supporting the third objective of the CBD.

Convention on
Biological
Diversity

The Convention on Biological Diversity (CBD) came out of the 1992 Rio Earth Summit
that gave rise to the UN Framework Convention on Climate Change (UNFCCC).
CBD aims to protect global biodiversity, restore natural ecosystems, and ensure that
benefits from the world’s biological resources are equitably distributed.

Three main goals:

» The conservation of biodiversity

» Sustainable use of the components of biodiversity

» Sharing the benefits arising from the commercial and other utilisation
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Genetic » All living organisms, plants, animals and microbes carry genetic material that

Resources could be potentially useful to humans.

» These resources can be taken from the wild, domesticated or cultivated.

» They are sourced from environments in which they occur naturally (in situ), or
from human-made collections such as botanical gardens, genebanks, seed
banks and microbial culture collections (ex situ).

Access and Access and benefit-sharing (ABS) refers to the way in which genetic resources may

benefit- be accessed, and how the benefits that result from their use are shared between the

sharing (ABS) | people or countries using the resources (users) and the people or countries that
provide them (providers).

75. Consider the following statements :
1. Sagarmatha Sambaad is a biennial global dialogue forum initiated by the Government of India
2. Its aim is to safeguard the Himalayas and other mountain ecosystems
3. Himalayan countries such India, Nepal, China, Bhutan, and Pakistan are all part of Sagaramatha
Sambaad
Which of the statements given above is/are correct?
(@) 1 and 2 only
(b) 2 only
(c) 1 and 3 only
(d) 3 only

EXPLANATION:

Recently, the Nepal government organised the first edition of a biennial global dialogue called

‘Sagarmatha Sambaad’, which literally translates to ‘Everest Dialogue’, in Kathmandu. So, Statement

1 is not correct.

» The inaugural high-level global dialogue was convened under the theme Sagarmatha Sambaad:
Climate Change, Mountains, and the Future of Humanity.” This theme is deeply rooted in the
understanding that mountainous regions are frontline witnesses to climate change impacts.

» The name “Sagarmatha” represents Mount Everest, the highest peak in the world, located in Nepal.
This initiative emphasises mountain ecology and climate resilience, giving voice to vulnerable
communities affected by glacial melt, landslides, and water scarcity.

» Sagarmatha Sambaad aims to bridge the communication gap between mountain nations and global
climate policymakers, ensuring their challenges are acknowledged in international climate action.

» Therefore, Sagarmatha Sambaad’s initiative by Nepal aims to safeguard the Himalayas and other
mountain ecosystems. So, Statement 2 is correct.

Sagarmatha Sambaad is a multi-stakeholder forum organised to create a global platform for discussing

climate change impacts, sustainable development, and mountain resilience.

» The Sambaad was jointly organised by the Office of the Prime Minister, the Ministry of Foreign
Affairs, and the Ministry of Forests and Environment of Nepal. Among the attendees were 350 high-
level dignitaries and participants, including 175 international delegates.

» While Himalayan countries such as India, China, Bhutan, and Pakistan are invited to participate,
they are not formal members or part of it. So, Statement 3 is not correct.

ADDITIONAL INFORMATION:

SAGARMATHA SAMBAAD

Recently in Union Minister Shri Bhupender Yadav outlines a ‘Five-point call for Global Action’ to
the News Protect Fragile Mountain Ecosystems at the 1st Sagarmatha Sambaad in
Kathmandu, Nepal.
objective The specific objective of the Sagarmatha Sambaad 2025 aims to:
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» Shared Understanding: Cultivate a collective awareness to generate momentum
for immediate climate action.

» Inclusive Solutions: Advocate for climate justice by providing vulnerable nations
and communities with fair and inclusive solutions.

» Advance Cooperation: Strengthen global and regional partnerships to
accelerate climate finance, access to advanced technologies, and enhance
capacity building.

» Global Coalition: Reinforce global collaboration and cooperation to drive
ambitious action in preserving mountains and securing a sustainable future for
humanity.

76. Consider the following:
1. Assam

Rajasthan

Madhya Pradesh

Punjab

. Lakshadweep

How many of the above have been identified as dolphin hotspots under ‘Project Dolphin’?

(@) Only two

(b) Only three

(c) Only four

(d) All five

oA W

EXPLANATION:
Project Dolphin is envisaged to bring both River Dolphins and Marine Dolphins under its
conservation program. This project aims to address existing conservation concerns and to empower
the stake holders to participate in conservation of dolphins. This includes a
multipronged approach involving forest department, fisheries department, fishermen and other
stakeholders, through science based conservation.

» Project Dolphin aims to conserve both marine and riverine dolphins, along with associated
cetaceans, through habitat protection, scientific research, and community awareness.

» Key dolphin hotspots have been identified in Assam, Rajasthan, Madhya Pradesh, Punjab,
and Lakshadweep, with focused efforts on species protection, habitat improvement,
monitoring, patrolling, and awareness programs. So, Option (d) is correct.

» Vision - Conserve and establish ecologically functional socio-culturally valued populations of
the dolphins within their historic range, ensure ecological integrity of their habitat, minimize
threats, and promote sustainable livelihood of people.

» Goal - Secure dolphin population in its range and Control factors for dolphin mortality.

ADDITIONAL INFORMATION:

PROJECT DOLPHIN

Ganges River » On 18th December 2024, India achieved a groundbreaking milestone by

Dolphin Tagging successfully satellite-tagging the first-ever Ganges River Dolphin (Platanista
gangetica) in Assam under Project Dolphin.

» Led by the Wildlife Institute of India (WII) in collaboration with the Assam
Forest Department and Aaranyak, and funded by the National CAMPA
Authority (MoEFCC), this initiative marks a global first in dolphin
conservation.

» With 90% of the global population found in India, knowledge gaps on their
movement and ecology have hindered conservation efforts. This initiative will
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study their habitat use, migration patterns, and environmental stressors,
aiding better conservation strategies.

Policy & > The Wild Life (Protection) Act, 1972 was amended in December 2022,
Governance empowering the Indian Coast Guard with enforcement powers and recognizing
Enhancements Gangetic & Indus River Dolphins as distinct species under Schedule I.

» States have been urged to align with International Whaling Commission
regulations, appointing Dolphin and Whaling Commissioners for conservation

efforts.
Scientific » India participated in discussions on the Global Declaration for River Dolphins
Research & (23-24 October 2023, Bogota, Colombia), reinforcing its commitment to global
International dolphin conservation.

Engagement » Chambal River Conservation Zone: A 200 km stretch in Madhya Pradesh,
Rajasthan, and Uttar Pradesh has been recommended for designation as a
Dolphin Conservation Zone for targeted protection efforts.

77. With reference to Gangetic River Dolphin (Platanista gangetica), consider the following statements:
1. Itis endemic to India.
2. It lives only in freshwater ecosystems.
3. It uses ultrasonic sounds to hunt prey.
4. It is considered an umbrella species in river ecosystems.
S. Itis an apex predator.
How many of the above statements is/are correct?
(@) Only two
(b) Only three
(c) Only four
(d) All five

EXPLANATION:
The Ganges River Dolphin, India’s National Aquatic Animal, is unique in its ecology. It is nearly blind
and relies primarily on echolocation to navigate, hunt, and communicate in the turbid waters of its
riverine habitat.
The species is endemic to the Indian subcontinent and has a relatively wide distribution range.
Approximately 90% of its global population is found in India. Historically, it inhabited the Ganga-
Brahmaputra—-Meghna and Karnaphuli-Sangu river systems of India and Bangladesh. Additionally,
small populations may still survive in the Karnali and Sapta Kosi rivers in Nepal.
Thus, the Ganges River Dolphin is endemic to the Indian subcontinent, not exclusively to India. So,
Statement 1 is not correct.

» IUCN status: Listed as endangered by the International Union for Conservation of Nature (IUCN).
> Habitat: The Gangetic Dolphins can only live in freshwater. However, its distribution has
drastically declined over the past century. So, Statement 2 is correct.
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> Hunting method: The Gangetic Dolphins are generally blind and catch their prey in a unique
manner. They emit an ultrasonic sound which reaches the prey. The dolphin then registers this
image in its mind and subsequently catches hold of its prey. So, Statement 3 is correct.

» Key species: It is the apex predator in two vast river systems despite being blind. As the apex
predator, it is a key indicator of the health of its rivers — and plays a vital role in those critical
ecosystems. Ganges River Dolphins serve as umbrella species for the river systems; it is important
to ensure their well-being, as it will ensure the sustenance of the entire river ecosystem. So,
Statements 4 and 5 are correct.

78. Consider the following statements:
1. The pyramid of numbers for a grassland can be upright.
2. The pyramid of biomass for an aquatic ecosystem can be inverted.
3. The pyramid of energy for a forest can be upright.
How many of the above statements is/are correct?
(@) Only one
(b) Only two
(c) All three
(d) None

EXPLANATION:
An ecological pyramid is a diagram that shows the relationship among living organisms at different
levels in an ecosystem. It represents the flow of energy, biomass, or number of organisms across these
levels. There are three main types of ecological pyramids:
» Pyramid of numbers,
» Pyramid of biomass, and
» Pyramid of energy or productivity.
Pyramid of numbers: The Pyramid of Numbers shows the total number of individuals at each trophic
level in an ecosystem. The shape of the pyramid depends on the size and number of organisms and
may be upright or inverted.
¢ In an upright Pyramid the number of individuals decreases from the lower to higher trophic
levels. Example: Grassland ecosystem. So, Statement 1 is correct.
¢ In an inverted Pyramid the number of individuals increases from the lower to higher trophic
levels. Example: Forest ecosystem.

Pyramid of biomass: The Pyramid of Biomass represents the total dry weight of living organisms at
each trophic level. It overcomes the limitations of the pyramid of numbers by considering mass instead
of count. Biomass is measured in g/m?2.
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e In an upright Pyramid the producers (plants) form the largest biomass base. Biomass decreases
progressively from primary consumers to secondary consumers and is lowest at the top. It is
common in terrestrial ecosystems.

e In an inverted Pyramid, Phytoplankton (producers) form a small biomass base but reproduce
rapidly. At any moment, consumer biomass may be greater than producer biomass, making the
pyramid inverted. It is commonly found in aquatic ecosystems. So, Statement 2 is correct.

Pyramid of energy: The Pyramid of Energy shows the flow of energy at different trophic levels. It
follows the laws of thermodynamics, showing energy conversion and loss as heat at each stage. The
producers situated at the base of the pyramid of energy have the highest amount of energy and the
topmost consumer at the top has the least amount of energy.
Example: If an ecosystem receives 1000 calories of solar energy:

e The plants (producres) absorb only a small part, about 100 calories are stored as chemical

energy.

e A deer (herbivores) eating the plant stores only 10 calories of that energy.

e Alion (carnivore) eating the deer gets even less energy.
This makes energy pyramids always upright in all ecosystems, including forests, as the amount of
energy decreases at every successive level in the food chain. So, Statement 3 is correct.
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79. Consider the following statements regarding National Centre of Polar and Ocean Research (NCPOR):

Statement I:

NCPOR conducts research in both the Arctic and Antarctic regions, as well as Indian Ocean

ecosystems.

Statement II:

NCPOR functions under the Ministry of Environment, Forest and Climate Change

Which of the statements given above is/are correct?

(a) Both Statement-I and Statement-II are correct, and Statement-II is the correct explanation of
Statement-I

(b) Both Statement-I and Statement-II are correct, but Statement-II is not the correct explanation of
Statement-I

(c) Statement-I is correct, but Statement-II is incorrect

(d) Statement-I is incorrect, but Statement-II is correct

EXPLANATION:

National Centre for Polar and Ocean Research (NCPOR) an autonomous institute under the Ministry

of Earth Sciences. So, Statement-II is incorrect.

It Aims to contribute towards building scientific capability besides carrying out scientific research of

National relevance and to play pivotal role in running strategic Polar and Ocean programs which are

directly of country’s interest in terms of exploring and exploiting resources towards socio-economic

benefit of the society.

» As India’s nodal agency for polar and ocean research, NCPOR plays a key role in conducting
scientific expeditions in Antarctica, the Arctic, the Southern Ocean, and the Himalayas.

» NCPOR plays a pivotal role in the Deep Ocean Mission, a flagship initiative focused on exploring
deep-sea mineral resources and hydrothermal systems along the Central Indian Ridge in the Indian
Ocean.

This indicates that NCPOR carries out research not only in the Arctic and Antarctic regions but also in

the ecosystems of the Indian Ocean. So, Statement-I is correct.

ADDITIONAL INFORMATION:

NATIONAL CENTRE FOR POLAR AND OCEAN RESEARCH (NCPOR)

Recently in | As part of its strategy to expand its research in the Arctic region, the National Centre
News for Polar and Ocean Research (NCPOR) dispatched a research team to Greenland.
About » The NCPOR's expedition is driven by the rapid warming of the Arctic, which will
have a huge impact on India's monsoon patterns and the economic security of the
country due to sea level rise.

> India and its relationship to the Arctic date back to Feb 1920, when it signed the
Svalbard Treaty in Paris.

» The NCPOR researchers have been observing Arctic glaciers for their mass balance
in order to compare them with Himalayan glaciers.

» India's association with the Arctic is a part of the interlinked polar programme
consisting of activities in the Arctic, Antarctic and Himalayas, regions where the
NCPOR is conducting extensive research.

New > Polar Bhavan:

Facilities e This facility is equipped to support advanced research in polar and ocean
sciences through modern laboratories. It includes a “Science on Sphere (SoS)”
canter to promote scientific outreach and education.

e The building will also house India’s first Polar and Ocean Museum, expected to
be operational by 2027 — a world-class facility and the first of its kind in South
Asia.
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> Sagar Bhavan:

e This facility features state-of-the-art ice laboratories operating at -30°C, storage
for sediment and biological samples at +4°C, and a Class 1000 metal-free
cleanroom laboratory for trace metal and isotope research.

e These facilities mark a significant step forward in establishing NCPOR as a
premier canter for world-class research and development in polar and ocean

sciences.
Research NCPOR operates India’s National Polar Programs and manages four research stations
stations in remote regions of the Earth:

» Maitri and Bharati in Antarctica
» Himadri in the Arctic
> Himansh in the Himalayas

80. With reference to nutrient cycles, consider the following statements:
1. The hydrosphere can be the reservoir for gaseous cycles.
2. The Earth’s crust can be a reservoir for sedimentary cycles.
3. The Sulphur cycle is always sedimentary.
How many of the above statements is/are correct?
(a) Only one
(b) Only two
(c) All three
(d) None
EXPLANATION:

The nutrient cycle describes how nutrients move from the physical environment to living organisms
and are then recycled back to the environment. Nutrient cycles can be classified based on replacement
period and the nature of their reservoir.
Based on Replacement Period:
» A Perfect Nutrient Cycle is one where nutrients are replaced as quickly as they are used.
Most gaseous cycles (like carbon and nitrogen) are perfect cycles.
» An Imperfect Nutrient Cycle is one where some nutrients are lost or locked in sediments, making
them unavailable for immediate reuse.
Most sedimentary cycles (like phosphorus and sulphur) are imperfect cycles.
Based on Nature of Reservoir:
» Gaseous Cycle: The reservoir is the atmosphere or hydrosphere.
Examples: Carbon cycle, Nitrogen cycle.
» Sedimentary Cycle: The reservoir is the Earth’s crust or rocks.
Examples: Phosphorus cycle, Sulphur cycle. So, Statements 1 and 2 are correct.
The sulphur cycle is a biogeochemical process in which sulphur moves through the Earth's
atmosphere, soil, water, and living organisms.
The sulphur cycle is mostly sedimentary except two of its compounds hydrogen sulphide (H2S) and
sulphur dioxide (SO2) add a gaseous component to its normal sedimentary cycle.
Sulphur enters the atmosphere from several sources such as volcanic eruptions, combustion of fossil
fuels, surface emissions from oceans and gases released during decomposition.
Atmospheric sulphur cycle:
In the atmosphere, hydrogen sulphide (H,S) gets oxidised to sulphur dioxide (SO,).
This SO, mixes with rainwater to form a weak sulphuric acid, which falls to the Earth in rain.
Once it reaches the soil or water, sulphur (as sulphates) is absorbed by plants.
Plants use it to make sulphur-containing amino acids and proteins.
From plants, sulphur moves through the food chain to herbivores and then to carnivores.
Finally, sulphur returns to the soil when animals excrete waste and when plants and animals die
and decompose. Therefore, sulphur cycle is not always sedimentary in nature. So, Statement 3 is
not correct.
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ADDITIONAL INFORMATION:

BIO-GEO-CHEMICAL CYCLE

About | > The living world depends on the continuous flow of energy and the circulation of nutrients
within ecosystems.

> Energy flows through organisms, enabling them to perform various life activities, but it
is eventually lost as heat and cannot be reused.

» Nutrients, on the other hand, are never used up permanently. They are recycled endlessly
between living organisms and the non-living environment.
e For example, the air we breathe today may contain atoms once inhaled by our

ancestors or other living beings.

» The main elements essential for life — carbon, hydrogen, oxygen, nitrogen, and
phosphorus — make up most of the mass of all living organisms.

> Along with these, about 15 to 25 other elements are needed in smaller amounts for the
growth and health of plants and animals.

» These mineral nutrients move continuously between living and non-living parts of the
environment in a circular path called the biogeochemical cycle.

81. With reference to lichens, consider the following statements:
1. They are a symbiosis of fungus and photobiont.
2. They can act as bioindicators.
3. They are not found in groundwater.
How many of the above statements is/are correct?
(a) Only one
(b) Only two
(c) All three
(d) None
EXPLANATION:
Lichens are defined as a symbiotic association between a fungus (mycobiont) and a photosynthetic
partner (photobiont), such as a green alga or cyanobacterium.
In this relationship, the fungus provides shelter, structure, and moisture, while the photosynthetic
partner produces carbohydrates (and in some cases vitamins) through photosynthesis. This
partnership enables lichens to survive in extreme environmental conditions and contributes to their
long lifespan. So, Statement 1 is correct.
Lichens are a diverse group of organisms that can colonize a wide variety of surfaces, and they are
commonly found in moist and cool environments such as wetlands, forests, and humid rocky surfaces.
They are rare in rivers and streams because they do not thrive in environments where they are
continuously submerged in flowing water.
They are absent in groundwater, as lichens require light for photosynthesis, and groundwater
environments lack sufficient light. So, Statement 3 is correct.
Lichens are used as bioindicators of air pollution because they are very sensitive to pollutants,
including heavy metals.

» They absorb all their water and nutrients directly from the atmosphere, so any change in air quality
affects them quickly.

» Nitrogen (N) pollution from the air can damage lichens. When too much nitrogen is deposited, it
increases nutrient levels and can harm the algal part of the lichen, destroying chlorophyll needed
for photosynthesis. xThis reduces the lichen’s ability to make food.

» Some lichen species are more tolerant to nitrogen than others. Therefore, scientists monitor lichen
communities.

» If N-tolerant species increase and N-sensitive species decrease, it indicates higher nitrogen
pollution in the atmosphere. So, Statement 2 is correct.

112




82. With reference to seagrasses, consider the following statements:

1.

They are marine flowering plants that can reproduce sexually and asexually

2. They can capture carbondioxide much faster than tropical rain forest
3. They are only present on the East Coast of India.

How many of the above statements is/are correct?

(a) Only one

(b) Only two

(c) All three

(d) None

EXPLANATION:

Seagrasses are underwater plants that evolved from land plants. They are like terrestrial plants in that
they have leaves, flowers, seeds, roots, and connective tissues, and they make their food through
photosynthesis.

>

Seagrasses are a very important food source and habitat for wildlife, supporting a diverse
community of organisms including fish, octopuses, sea turtles, shrimp, blue crabs, oysters,
sponges, sea urchins, anemones, clams, and squid. Seagrasses have been called “the lungs of
the sea” because they release oxygen into the water through the process of photosynthesis.
Seagrasses can reproduce sexually or asexually. They are flowering plants that produce
seeds. Pollen is carried through the water to fertilize female flowers. Seagrasses can also send
out rhizome roots that can sprout new growth, so a single plant is capable of producing an
entire underwater meadow. So, Statement 1 is correct.

Seagrass accounts for 10 per cent of the ocean’s capacity to store carbon—so-called “blue
carbon”—despite occupying only 0.2 per cent of the sea floor, and it can capture carbon from
the atmosphere up to 35 times faster than tropical rainforests. So, Statement 2 is correct.
In India, seagrass meadows can be found on the eastern and western coast, in Lakshadweep
islands as well as in the Andaman and Nicobar Islands. The major seagrass beds exist along
our coastline of Gulf of Mannar and Palk Bay regions on the east coast, Gulf of Kachchh region
on the west coast, the lagoons of islands in Lakshadweep in the Arabian Sea and Andaman and
Nicobar Islands in the Bay of Bengal. So, Statement 3 is not correct.

The National Centre for Sustainable Coastal Management has estimated the total extent of
seagrass ecosystem in India to be 516.59 km?2. The CO2sequestration rate of seagrass
ecosystem is estimated to be up to 434.9 tonnes/km?2 /year with an annual net CO2 sink of
0.75 million tonnes for an area of 517 km?2.
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ADDITIONAL INFORMATION:

SEAGRASSES

About

» Seagrasses are found in shallow salty and brackish waters in many parts of the

world, from the tropics to the Arctic Circle. Seagrasses are so-named because
most species have long green, grass-like leaves.

Seagrasses grow in salty and brackish (semi-salty) waters around the world,
typically along gently sloping, protected coastlines because they depend on light
for photosynthesis, they are most commonly found in shallow depths where
light levels are high.

Importance of
Seagrass

Food security: Seagrass meadows are important nurseries for young fish,
providing them with food and protection from predators. Seagrasses support
an estimated 20%of the world’s biggest fisheries.

Biodiversity protection: The provision of shelter, food and nursery grounds
are critical ecosystem services delivered by seagrasses worldwide, as evidenced
by the abundance of animals found in the meadows. These include threatened,
endangered or charismatic species such as dugongs, sea turtles, seahorses and
sharks.

Clean water provision: Seagrasses remove excess nutrients, produce
antibacterial and antifungal materials, and alter the chemistry of water and
sediment. In doing so, they reduce humans’, animals’ and ecosystems’
exposure to bacterial pathogens in seawater by 50%.

Coastal protection: Seagrass leaves soften the force of waves by about 40%,
while their network of roots and stems trap sediment on the sea floor. By
reducing the force of waves and trapping sediment, seagrasses can protect
coastal communities from storm surge and erosion, a benefit especially
important for adapting to rising sea levels.

Preservation of historical artifacts: Sedimentary deposits under seagrass
meadows can be up to 6,000 years old, making these sea floor layers an archive
of human cultural development over time. Everything from Roman and
Phoenician shipwrecks to prehistoric settlement sites and submerged ancient
cities have been found beneath seagrass meadows.

Initiatives

Government has also initiated a project across the States of Andhra Pradesh,
Maharashtra, and Odisha on enhancing climate resilience of India’s coastal
communities at a total cost of US $130.269 million which includes a grant of
US$ 43.419 million by Global Climate Fund (GCF) covering 24 ecosystems in
these selected States which aims to strengthen the climate resilience of coastal
communities by protecting and restoring India’s natural ecosystems such as
mangroves and seagrasses.

83. With reference to India's National Biodiversity Strategy and Action Plan for 2030, consider the
following statements:
1. Itis in alighment with the Kunming-Montreal Global Biodiversity Framework.
2. It aims to restore at least 50 per cent of degraded terrestrial, inland water, and marine and coastal
ecosystems in India.
3. It aims to reduce and mitigate the effects on the island ecosystems due to invasive species.
How many of the above are part of India's National Biodiversity Strategy and Action Plan?

(@) Only one
(b) Only two
(c) All three
(d) None
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EXPLANATION:

Recently, India launched the updated National Biodiversity Strategy and Action Plan (NBSAP) at COP
16 to the Convention on Biological Diversity (CBD), in Colombia, in alignment with the Kunming-
Montreal Global Biodiversity Framework (KM-GBF).

The updated NBSAP was developed to align with the KM-GBF, as mandated by COP Decision 15/6,
which prioritised updating NBSAPs to set National Biodiversity Targets (NBTS), formulate strategies,
establish monitoring systems, and adopt a "whole-of-government" and "whole-of-society approach".
The NBSAP details the process, led by the National Biodiversity Authority (NBA) under the guidance of
the Ministry of Environment, Forest and Climate Change (MoEFCC). So, Statement 1 is correct.

India's 23 National Biodiversity Targets (NBTs), developed through a country-wide consultative process,
correspond to the KM-GBF's 23 global targets.

» The NBT 2 ensures that by 2030, at least the prioritised 30 per cent (NOT 50 PERCENT) areas
of degraded terrestrial, inland water, and marine and coastal ecosystems are under effective
restoration, in order to enhance biodiversity and ecosystem functions and services, ecological
integrity and connectivity. So, Statement 2 is not correct.

» The NBT 6 aims to eliminate, minimise, reduce and or mitigate the impact of prioritised invasive
alien species on biodiversity and ecosystem services by identifying and managing pathways for
the introduction of alien species and eradicating or controlling invasive alien species, especially
in priority sites, such as islands. So, Statement 3 is correct.

ADDITIONAL INFORMATION:

NATIONAL BIODIVERSITY TARGETS

About India’s 23 NBTs, developed through a country-wide consultative process,
correspond to the KM-GBF’s 23 global targets and are grouped into three broad
themes:
» Reducing Threats to Biodiversity (8 targets)
» Meeting People's Needs through Sustainable Use and Benefit-Sharing
(5 targets)
Tools and Solutions for Implementation and Mainstreaming (10 targets)
NBT 1: Biodiversity inclusive integrated land / sea use planning
NBT 2: Ecosystem restoration
NBT 3: Conserve biodiversity in land, water and sea
NBT 4: Manage species and genetic diversity
NBT 5: Sustainable harvest, trade, and use of wild species
NBT 6: Manage invasive alien species
NBT 7: Reduce pollution risks and negative impact
NBT 8: Minimize the impact of climate change
Meeting People's NBT 9: Sustainable use of wild species for multiple benefits

Needs through NBT 10: Sustainable management of agriculture, animal husbandry,

Sustainable Use fisheries, aquaculture and forest areas
and Benefit-Sharing NBT 11: Enhance and maintain ecosystem services and regulate air
and water quality, hazards and extreme events
NBT 12: Enhance green and blue spaces for increased access and
human well-being
NBT 13: Access and benefit sharing
NBT 14: Mainstreaming biodiversity
NBT 15: Sustainable production, supply chains and disclosure of risks
NBT 16: Promote sustainable consumption choices
NBT 17: Strengthen biosafety regulatory capacity
NBT 18: Repurpose detrimental incentives for biodiversity

Reducing Threats
to Biodiversity

V V|VVVVVYVYYYVYV

Tools and Solutions
for Implementation
and Mainstreaming

VVVYVVYVYIVVVYVYVYVY
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NBT 19: Resource mobilization

NBT 20: Capacity development, technology and scientific cooperation
NBT 21: Communication, awareness, and knowledge management
NBT 22: Equitable and effective participation in decision-making
NBT 23: Gender equality in decision-making and implementation

YV VYV VY

84. With reference to snow leopards and cloud leopards, consider the following statements:

1. Both snow leopards and cloud leopards do not roar.

2. Both the species have tails that help them maintain balance while navigating their specific
terrains.

3. Both snow leopards and cloud leopards are nocturnal in nature.

How many of the above statements is/are correct?

(a) Only one

(b) Only two

(c) All three

(d) None

EXPLANATION:

Snow Leopard : The snow leopard is a large, elusive mountain cat adapted to cold, high-altitude
environments in Central and South Asia.
Clouded Leopard : The clouded leopard is a medium-sized wild cat known for its beautiful cloud-like
spots and remarkable tree-climbing abilities.
Neither the snow leopard nor clouded leopard is capable of roaring. Instead, they communicate through
sounds such as meows, prustens (a friendly chuffing sound), along with hisses, grunts, and low moans.
So, Statement 1 is correct.
Snow leopards and clouded leopards live in different habitats, so they have special features to help
them survive. One common feature is their long tails, which help them stay balanced and move safely
in their environments.
Snow leopard:

» The snow leopard tail plays a multifunctional role in its survival.

» Its long and thick tail helps the animal maintain balance while traversing steep, rocky mountain

slopes and acts as a stabilizing rudder during leaps.
» Moreover, the dense fur on the tail provides extra warmth, allowing the snow leopard to wrap

it around its body for insulation in extremely cold environments.
Clouded leopards:
» They possess remarkable climbing abilities. They are capable of hanging upside down from
large branches due to several specialized adaptations.
» Their large paws and sharp claws provide a strong and secure grip, while their long and
muscular tail aids in maintaining balance.
» Additionally, their short yet powerful limbs, along with uniquely rotating rear ankles, enable
them to descend trees headfirst with ease and agility.
Thus, both snow leopards and cloud leopards have tails that help them maintain balance while

navigating their specific terrains. So, Statement 2 is correct.

Nocturnal animals are those creatures that are most active during the night and rest during the day.

Crepuscular animals are those that are active during twilight hours, both at dawn and dusk.

» Snow leopards are Crepuscular animals, most active at dawn until early morning, again in the
afternoons and early evenings, although they also sometimes roam about at night.

» The clouded leopard is a secretive, arboreal and nocturnal species that rests in trees by day and
hunts the forest floor at night. While they are most active at night, they've also shown crepuscular
activity peaks. So, Statement 3 is not correct.
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ADD

ITIONAL INFORMATION:

SNOW LEOPARD vs CLOUDED LEOPARD

The snow leopard and clouded leopard both belong to the cat family, Felidae.
common features, such as retractile claws, slender and muscular bodies, and strong, flexible limbs.
Both are obligate carnivores, meaning they rely entirely on eating other animals for their nutrition.
Although they both are part of the same subfamily, Pantherinae, they belong to different genera.

» The snow leopard belongs to the genus Panthera, and its scientific name is Panthera uncia.
» The clouded leopard belongs to the genus Neofelis, and its scientific name is Neofelis nebulosa.

They share several

Snow leopard

Clouded Leopard

Size and Build: Larger in size (49-155 lbs).
Strong hind legs allow it to leap up to six times
its body length. Has a long, thick tail for
balance and warmth.

Habitat: Lives in high-altitude alpine and
subalpine zones. Prefers steep and rocky
mountain slopes. Found across 12 Asian
countries, including India, China, Nepal, and
Mongolia. Often called the “Ghost of the
Mountains” due to its elusive nature.
Appearance: Whitish-gray fur with dark
rosettes on the body. Very bushy tail, used for
balance and warmth. Smaller, rounded ears to
reduce heat loss

Behavior and Adaptations: Crepuscular
(active at dawn and dusk). Uses large lungs
and nasal passages to breathe in thin
mountain air. Broad, fur-covered paws act like
snowshoes.

Diet: Hunts mountain animals such as
Himalayan blue sheep (bharal), ibex, and tahr.
Also eats marmots, hares, and other small
mammals.

Size and Build: Smaller (25-51 lbs). Has the
largest canine teeth relative to body size,
giving it the nickname “modern-day sabre
tooth.” Highly adapted for climbing trees, even
climbing down trunks headfirst.

Habitat: Lives in dense evergreen forests, and
sometimes deciduous forests or grasslands.
Found from Nepal and Bhutan through
Southeast Asia and southern China. Now
extinct in Singapore and Taiwan. Mostly
nocturnal and secretive, making it difficult to
study.

Appearance: Has large, cloud-like dark
patches on a dusky-grey coat. Long tail with
irregular spots. Strong limbs and flexible
joints for arboreal movement.

Behavior and Adaptations: Arboreal and
nocturnal. Can rotate its ankles to climb down
trees headfirst. Uses stealth to stalk prey in
the forest.

Diet: Hunts both tree-dwelling and ground

animals. Known to eat monkeys, deer,
porcupines, ground birds, and small
mammals.

85. With reference to the Golden tiger, consider the following statements:

1. Itis found in Kaziranga National Park.
2. Itis a tiger with a genetic mutation, inherited from both parents.
3. It does not have any stripes.

How many of the above statements is/are correct?

(@) Only one
(b) Only two
(c) All three
(d) None
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EXPLANATION:

In 2024, a rare golden tiger has been spotted in Kaziranga National Park, Assam. Kaziranga is home

to diverse species like Royal Bengal Tigers, Greater Adjutant Storks, Hoolock Gibbons and includes

the world’s largest population of one-horned rhinoceroses. So, Statement 1 is correct.

» This Golden tiger, also known as "Golden Tabby", is not a distinct species but a result of genetic
rarity.

» A rare condition known as pseudomelanism is caused by a genetic mutation that affects the
animal’s body pigmentation. The golden coat appears only when both parents carry the recessive
allele responsible for this coloration. As a result, golden tigers are exceptionally rare in the wild,
with only a few documented individuals. So, Statement 2 is correct.

» Basically, tigers have three colours — black, orange and white. In the case of this tiger, the black
colour is missing and it is slightly faded. Even the orange is faded. This golden tiger has a shiny
coat and faded stripes. So, Statement 3 is not correct.

86. With reference to India’s Cold Desert, consider the following :

1. It is the India’s first high-altitude cold desert biosphere reserve in UNESCO’s World Network of
Biosphere Reserves.

2. The reserve lies within the eastern Himalayan biodiversity hotspot and exhibits tropical alpine
vegetation.

3. It also shelters iconic wildlife such as the snow leopard, Himalayan ibex, blue sheep, Himalayan
wolf, golden eagle and Himalayan snowcock.

4. It features windswept plateaus, glacial valleys, alpine lakes and rugged high-altitude deserts.

Select the correct answer using the code given below:

(@) 1 and 2 only

(b) 2 and 4 only

(c) 1 and 3 only

(d) 1, 3 and 4 only

EXPLANATION:
Recently, the Cold Desert Biosphere Reserve in Himachal Pradesh has been inducted into the UNESCO
World Network of Biosphere Reserves. The announcement was made at the World Congress of
Biosphere Reserves in Hangzhou, China, underscoring the region’s value as a model for sustainable
development.
» First designated a national biosphere reserve in 2009, the Cold Desert has now become India’s
13th site in the global network. This is India’s first high-altitude cold desert biosphere reserve and
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one of the coldest and driest ecosystems in UNESCO’s World Network of Biosphere Reserves. It
includes protected areas like Pin Valley National Park, including Chandratal, Sarchu and Kibber
Wildlife Sanctuary. So, Statement 1 is correct.

» Spanning approximately 7,770 square kilometres in India’s Western Himalayas (Not Eastern
Himalayas), this high-altitude reserve is characterised by windswept plateaus, glacial valleys,
rugged desert terrain, alpine meadows, and lakes. So, Statement 2 is not correct, and Statement
4 is correct.

» Buddhist monastic traditions and local councils play a key role in managing fragile alpine
resources.

The Cold Desert Biosphere Reserve harbours 732 species of vascular plants, including 30 endemics
and 157 near-endemics of the Indian Himalayas.

It also shelters iconic wildlife such as the snow leopard, Himalayan ibex, blue sheep, Himalayan wolf,
golden eagle and Himalayan snowcock. So, Statement 3 is correct.

87. Consider the following statements:

Statement I:

Recently, Sariska Tiger Reserve restores grasslands to support its rising tiger count

Statement II:

Grasslands acts as base for health food chain and provide the necessary grazing grounds for

herbivores

Which one of the following is correct in respect of the above statements?

(a) Both Statement-I and Statement-II are correct and Statement-II is the correct explanation
for Statement-I

(b) Both Statement-I and Statement-II are correct and Statement-II is not the correct explanation for
Statement-I

(c) Statement-I is correct but Statement-II is incorrect

(d) Statement-I is incorrect but Statement-II is correct

EXPLANATION:
Sariska Tiger Reserve has habitat restoration zones that include areas of relocated villages requiring

management interventions for improving the habitat, with special emphasis on maintaining these areas
as grasslands to foster the prey base which will support predator population. Additionally, Sariska now
has 49 tigers including cubs Countercurrents, showing a significant increase from zero tigers in 2004-
05.

So Statement I is correct - grassland restoration efforts are indeed underway to support the growing
tiger population.

Statement II is also correct from an ecological perspective. Grasslands do provide essential grazing
grounds for herbivores (like deer, nilgai, and sambar), which form the prey base for tigers. This creates
a healthy food chain.

The grassland maintenance at Sariska is specifically aimed at fostering the prey base to support the
predator population National Tiger Conservation Authority. This is precisely the ecological principle
described in Statement II - grasslands support herbivores, which in turn support carnivores like tigers.
So, Both Statement-I and Statement-II are correct and Statement-II is the correct explanation
for Statement-I.

The grassland restoration initiative exists specifically because of the ecological relationship described
in Statement II - healthy grasslands — more herbivores — better prey base — supports rising tiger

population.
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88. Consider the following statements:
Assertion (A): King Cobras, the only snake species that builds nests for its eggs, do not breed
successfully in captivity.
Reason (R): They require warm, humid, densely vegetated forests with stable microclimates for
survival.
Which of the following is correct?
(a) Both A and R are correct, and R is the correct explanation of A
(b) Both A and R are correct, but R is not the correct explanation of A
(c) Ais correct, but R is incorrect
(d) A is incorrect, but R is correct

EXPLANATION:

The King Cobra (Ophiophagus hannah) is the world's longest venomous snake, growing up to 18 feet,

though most are about 10 to 12 feet long.

» The name "Ophiophagus" means "snake-eater"-because that's mostly what it eats, including other
venomous snakes and pythons. This powerful reptile can raise a third of its body upright, spread
its iconic hood, and let out a deep growl or hiss when threatened. It's also the only snake that
builds a nest for its eggs and fiercely guards them, showing signs of high intelligence, strong
territorial behaviour, and unique parental care rarely observed in reptiles.

» King Cobras inhabit warm, humid, and densely vegetated tropical and subtropical forests,
particularly in regions of India, Southeast Asia, and southern China. They thrive in ecosystems
such as evergreen and moist deciduous forests, bamboo thickets, mangrove swamps, and foothill
jungles. These environments provide a stable microclimate — consistent temperature and humidity
levels — essential for their thermoregulation, nesting behaviour, and prey availability (primarily
other snakes). So, R is correct.

» Due to its impressive size, distinct behaviours, and ecological role, the king cobra holds a legendary
status in many local cultures and continues to fascinate herpetologists and wildlife enthusiasts
alike.

» The king cobra is the only snake that builds a nest. In spring, the female gathers leaves and twigs
to create a protective nest for her clutch of up to 50 eggs. She stays nearby, guarding the eggs until
they hatch. The hatchlings are independent from birth and can defend themselves if needed. It
takes about four years for them to mature into adult king cobras.

» Back in 2010, Shivarama Karanth Biological Park (Pilikula), Mangalore, India's only king cobra
study centre, successfully bred five king cobras and produced 32 hatchlings. This was made
possible by replicating the rainforest ambience and maintaining minimal human interference, both
of which are essential environmental prerequisites for successful breeding during the nesting
period.

» Therefore, King Cobras can breed successfully in captivity provided the necessary environmental
conditions are stimulated. So, A is not correct.

ADDITIONAL INFORMATION:

THE KING COBRA

Diet » King cobras are carnivores and primarily feed on other snakes, including
venomous species.

» They are skilled hunters that use stealth and patience to ambush their prey.

Their diet also includes lizards, birds, and small mammals.

» King cobras have a remarkable digestive system that allows them to break
down and neutralise the venom of their prey safely.

» They can go weeks without eating after a large meal.

Behaviour » King cobras are generally solitary animals, except during mating season.

\4
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» They are diurnal, meaning they are most active during the day, and are
excellent swimmers and tree climbers.

» Female king cobras build nests for their eggs, which is a unique behaviour
among snakes. They lay between 20 and 50 eggs, which incubate for 60-80
days, and the hatchlings are independent from birth.

Deadly Venom » King cobra venom is highly potent and can cause paralysis and respiratory
failure.

» Despite their deadly venom, king cobras are not typically aggressive and
avoid humans unless provoked.

Life Span » King cobras, despite their adaptability and robust nature, are categorised
as vulnerable. These snakes can live over 20 years in the wild and are
remarkably resilient, able to survive extended periods without food or water.

» With few natural predators due to their size and venom, king cobras have a
privileged position in the food chain.

» However, their main threats come from habitat destruction due to
deforestation and agricultural expansion, as well as human persecution,
including poaching for their skin, meat, and use in traditional medicine,
illegal wildlife trade, road mortality, and conflict with humans encroaching
on their habitats.

Conservation » [UCN Status - Vulnerable.

» Schedule II (part II) of the Wildlife (Protection) Act, 1972.

» The Convention on International Trade of Endangered Species (CITES) of
wild flora and fauna - Appendix II.

89. Which among the following is the correct sequence of stages in ecological succession?
(a) Nudation - Migration - Ecesis - Aggregation
(b) Aggregation - Migration - Ecesis - Nudation
(c) Migration - Ecesis - Aggregation - Nudation
(d) Ecesis - Nudation - Migration — Aggregation

EXPLANATION:
The gradual change in species composition and processes of communities over time is known as
ecological succession or community development. The General Process of Succession are as follows:
» Nudation: It is the first process to take place in the chronology of the Ecological succession.
Development of a bare area without any form of life. The area may develop due to several causes
such as landslide, erosion, deposition or other catastrophic events. The causes of Nudation may
be:

e Topographic: Soil erosion, landslide, volcanic activity, earthquake, etc.

e Climatic: Glaciers, dry period, hail and storms, frost, fire, etc.
e Biotic: Destruction of forest due to industrialisation, agricultural expansion, urbanisation,
diseases due to fungi, bacteria, etc
» Invasion: Successful establishment of a species in a bare area. The species actually reaches this
new site from any other area. It involves following successive stages.
» Migration (dispersal): The seeds, spores, or other propagules of the species reach the bare area.
The agencies which bring about dispersal are wind, water, animals, including man.
> [Ecesis (establishment): After reaching the area, the process of successful establishment of the
species, as a result of adjustment with the conditions prevailing there, is known as ecesis.
e This process is dependent upon the climatic, edaphic and biotic factors. The success of a plant
depends upon the above factors.
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e In plants, after migration, seeds or propagules germinate, seedlings grow, and adults start to
reproduce. Only a few of them are capable of doing this under primitive, harsh conditions, and
thus most of them disappear as a result of ecesis, the individuals of a species become
established in the area.

» Aggregation: As a result of reproduction, the individuals of the species increase in number, and
they come close to each other.

Therefore, the correct order in the process of the Ecological succession is Nudation — Migration —

Ecesis — Aggregation. So, Option (a) is correct.

ADDITIONAL INFORMATION:

ECOLOGICAL SUCCESSION

About » Succession is a universal process of directional change in vegetation, on an
ecological time scale.

» Succession occurs when a series of communities replace one another due to large-
scale destruction, either natural or manmade.

» This process continues - one community replacing another community, until a
stable, mature community develops.

» Succession is a progressive series of changes which leads to the establishment of a
relatively stable climax community.

e The first plant to colonise an area is called the pioneer community.

e The final stage of succession is called the climax community.

e The stage leading to the climax community is called a successional stage or
seres.

» Succession is characterised by the following: increased productivity, the shift of
nutrients from the reservoirs, increased diversity of organisms with increased niche
development, and a gradual increase in the complexity of food webs.

Process of | > Nudation :The initial creation of a bare or unoccupied area suitable for colonization

ecological by organisms.

succession | » Invasion : Arrival of new species into the bare area, often through dispersal
mechanisms.

> Migration (Dispersal): Movement of organisms from other areas into the newly
available habitat.

> Ecesis (Establishment): Successful establishment of the species in the new
habitat, where it grows and reproduces.

> Aggregation: Grouping or clustering of individuals of the same species in the
habitat.

> Competition and Coaction Organisms compete for limited resources such as
space, nutrients, water, and light. The below are types of competition:
= Intraspecific: Between individuals of the same species.
= Interspecific: Between different species.

Outcome: Weak individuals are eliminated, while strong individuals survive. Their
decay adds humus, enriching the soil.

» Reaction: Organisms modify their environment, changing soil, water, light,
temperature, and other conditions.

Example: Plants add humus to the soil, gradually altering its texture and fertility.
These environmental changes may make the area unsuitable for the existing
community, paving the way for a new community.

> Climax Community: The final stage of succession where the community becomes

relatively stable. Organisms’ reactions collectively shape the environment,
sometimes even influencing local climate (e.g., forests). While no community is
permanently stable, the climax community is mesic (relatively balanced) and
supports harmonious coexistence of species.
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90. Which of the following are the limitations of the Pyramid of Energy?

1. It does not take into account the rate of production.

2. It does not include important sources of energy such as litter and humus.

3. It does not depict organisms which obtain energy simultaneously from multiple trophic levels.
Select the correct answer using the code given below:

(@) 1 and 3 only

(b) 2 and 3 only

(c) 1 and 2 only

(d 1,2 and 3

EXPLANATION:

The pyramid of energy is by far the most practical of all ecological pyramids as it depicts the actual
functional relationships between trophic levels.

It represents the amount of energy present at each trophic level. The pyramid of energy is always
upright. The unit of measurement of energy is kcal/m?yr™ the pyramid of energy is important because:

>
>

>
>

It takes account of the rate of production over a period of time.

It is based on the amount of energy per unit area or volume that flows through that trophic level
in a given time period.

The relative importance of populations within one ecosystem can be compared.

Inverted pyramids are not obtained.

So, Statement 1 is not correct.

Though the ecological pyramids represent the relationship between each trophic level in terms of
number, biomass or energy but still they show some limitations.
These include:

>

Detritus such as litter and humus are an important source of energy and exert considerable
influence on ecosystem function, yet it is not depicted in ecological pyramids. So, Statement 2 is
correct.

Some species practice more than one mode of nutrition or belong to two or more trophic levels. This
is true for consumers of higher trophic levels. Such organisms which feed at more than one trophic
level are extremely difficult to depict in ecological pyramids. So, Statement 3 is correct.
Saprophytes play a vital role in ecosystems, but they are not represented in ecological pyramids.
Ecological pyramids do not provide any clue to seasonal and diurnal variations.
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ADDITIONAL INFORMATION:

ECOLOGICAL PYRAMIDS

>
>

»

About A graphical representation of trophic structure and function of an ecosystem, starting
with producers at the base and successive trophic levels forming the apex, is called an
ecological pyramid. The following are three types of ecological pyramids:

» Pyramid of Numbers: In which individuals at each successive trophic level are
counted per unit area and their numbers are plotted in the form of pyramids. The
pyramid of numbers can be both upright and inverted.

> Pyramid of Biomass: In which the total biomass existing at each of the successive
trophic levels is measured in terms of dry weight or caloric value, per unit area and
plotted. Like the pyramid of numbers, the pyramid of biomass can be both upright
and inverted.

» Pyramid of Energy: In which energy flow per unit time at each of the successive
trophic levels is measured and plotted. It is also called the pyramids of productivity.

Features | The following are the characteristics of an Ecological Pyramid:

The ecological pyramid comprises two to four layers.

Organisms that are dependent on the same type of food sources are placed at the
same level.

The producers are situated at the lowest level of an ecological pyramid with a huge
population.

The apex predators exist at the topmost level of an ecological pyramid with a relatively
smaller population.

The pointed shape of the pyramid is due to the fact that the supply of energy or
biomass becomes lesser with each passing level of the pyramid.

In the case of the pyramid of numbers, the topmost level will have a lesser number of
individuals, but their relative body size and volume will increase.
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91. Arrange the following nutrients in the increasing order of their Residence times in reservoirs:
1. Nitrogen in atmosphere
2. Inorganic nitrogen in soil
3. Carbon in dead terrestrial organic matter
4. Carbon in living terrestrial organic matter
Select the correct answer using the codes given below:
(@ 1-2-3-4
b) 2-3-4-1
(c) 3-4-1-2
(d)4-3-2-1

EXPLANATION:
Residence time refers to the average duration a nutrient remains within a reservoir before it is flushed
out. The nutrients show different residence times in different reservoirs. While cycling through the
ecosystem, nutrients may remain in one or more reservoirs for shorter or longer periods of time.
» Short residence times occur when nutrients are rapidly flushed from the system. This reduces the
chance of nutrient build-up and can limit primary productivity.

» Long residence times allow nutrients to stay longer in the system, enabling greater uptake by
organisms, which can enhance productivity, but may also increase the risk of over-enrichment.
The residence time of a nutrient in a particular reservoir provides information about the dynamics of

nutrient cycling. It gives an idea about the availability of nutrients in the ecosystem to support life.
For example: A nutrient having a longer residence time in a reservoir implies that its annual outflow
is smaller.A shorter residence time, in contrast, means that the inflow and the outflow of the nutrients
can cause a significant change in the size of the nutrient reservoir.

Residence times of some important nutrients in reservoirs are mentioned below:

Nutrient pool R.e51dence
time(year)
Nitrogen in atmosphere 64,000,000
Oxygen in atmosphere 7,500

Inorganic nitrogen in soil 100

Carbon in dead terrestrial organic matter | 27

Carbon in living terrestrial organic | 17
matter

Carbon dioxide in atmosphere S

Carbon in living oceanic organic matter | 0.10

Sulphur compounds in atmosphere 0.02

The nutrients in the increasing order of their Residence times in reservoirs are Carbon in living
terrestrial organic matter (4) < Carbon in dead terrestrial organic matter (3) < Inorganic nitrogen in soil
(2) < Nitrogen in atmosphere (1). So, Option (d) is correct.

92. Consider the following statements:

Assertion (A) : All nutrient cycles operate as closed systems.

Reason (R) : .

Which of the following statements best suits the Reason (R) that explains the Assertion (A)?

(a) The movement of nutrients within the biosphere occurs in a cyclic manner where the loss

of nutrients does not occur.

(b) In every nutrient cycle the nutrients are replaced as fast as they are used up.

(c) The Interchange of nutrients occurs exclusively amongst various biological reservoirs.

(d) Every nutrient is water soluble and doesn’t require compartments outside the system for storage.
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EXPLANATION:

Typical nutrient cycles of nature have a flow of nutrients that is channelled through the living

organisms in the ecosystem.

In addition, they have a geological pathway through the lithosphere, hydrosphere and atmosphere.

That is why these cycles are also called biogeochemical cycles.

» All nutrient cycles operate as closed systems.

» The movement of nutrients within the biosphere occurs in a cyclic manner, from environment to
organisms and back to the environment.

» Therefore, the system does not lose nutrients. So, Option (a) is correct.

In the case of biogeochemical cycles, a cycle can be classified as either perfect or imperfect.

» The situation in which nutrients in a nutrient cycle are replaced as quickly as they are used up is
referred to as a perfect nutrient cycle. Most gaseous cycles arc generally considered perfect. This
does not explain why all nutrient cycles operate as closed systems. So, Option (b) is not correct.

» In contrast, sedimentary cycles are considered relatively imperfect, as some nutrients are lost from
the cycle into the soil and sediments and become unavailable for immediate cycling i.e., there are
more stages in which short-term or long-term stagnation occurs.

Each nutrient cycle basically consists of reservoirs and pathways.

» The reservoirs are of two types: non-biological and biological reservoirs.

e The non-biological reservoirs include air (atmosphere), water (hydrosphere) and soil
(lithosphere).

e The biological reservoirs are the living organisms. Below image shows a generalized
biogeochemical cycle indicating the interchanges amongst various reservoirs.
» The pathways of the nutrient cycles are processes which include
e Biological processes like absorption of nutrients by roots of plants or by aquatic organisms and
e Physical processes like removal of nutrients from land to aquatic bodies by erosion and
expulsion of gases during volcanic eruptions. These pathways connect reservoirs to each other
and facilitate the exchange of nutrients from one reservoir to another.
Therefore, it does not explain why all nutrient cycles operate as closed systems. So, Option (c) is not
correct.

Atmosphere

Sun light Element _
cycling ‘ﬁ

r / y

Nutrient cycles are driven by solar energy, and since most nutrients are water-soluble, their cycling in

nature is closely linked to the water cycle.

» In biogeochemical cycles, nutrients move through compartments, which are relatively short-term
stores compared to long-term reservoirs. These compartments include plants, animals, and
decomposing organic matter, where nutrients are temporarily stored during the cycle

» The major compartments include oceans and sediments, freshwater systems, and soil. They
encompass primary producers, consumers, and decomposers, all of which play a role in nutrient
movement and storage within ecosystems.

This does not explain why all nutrient cycles operate as closed systems. So, Option (d) is not correct.
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93. How many of the following elements are components of Liquified Petroleum Gas?
1. Methane
2. Ethane
3. Propane
4. Butane
Select the correct answer using the codes given below:
(a) Only one
(b) Only two
(c) Only three
(d) All four

EXPLANATION:
Natural gas is a fossil fuel energy source. Natural gas contains many different compounds. The largest
component of natural gas is methane, a compound with one carbon atom and four hydrogen atoms
(CH4). Natural gas also contains smaller amounts other hydrocarbon such as ethane , propane , butane
etc , and nonhydrocarbon gases, such as carbon dioxide and water vapour. Natural gas is used as a
fuel and to make materials and chemicals. Thus, Methane and ethane are major components of natural
gas but are not in Liquified Petroleum Gas.
So, Statements 1 and 2 are not correct.
Liquified petroleum gas (LPG) is a fuel providing energy that can be found in our everyday life as it is
used in many household appliances for cooking, heating, and hot water.
LPG is recovered from “wet” natural gas (gas with condensable heavy petroleum compounds) by
absorption. The recovered product has a low boiling point and must be distilled to remove the lighter
fractions and then be treated to remove hydrogen sulfide, carbon dioxide, and water.
» LPG composition is primarily propane, butane, isobutane, butylenes, propylene and mixtures of

these gases.

So, Statements 3 and 4 are correct.

ADDITIONAL INFORMATION:

NATURAL GAS, LNG AND LPG
Natural gas | Natural gas is a fossil fuel composed primarily of methane (CH4), along with other
hydrocarbons such as ethane, propane, butane, and traces of other gases.
» It is a naturally occurring gas that is often found in association with oil deposits

underground.
» It can also be found in coal beds and as methane hydrate deposits on the ocean
floor.
CNG CNG (Compressed Natural Gas) is natural gas extracted from natural gas fields or

(Compressed | associated gas produced during oil extraction.
Natural Gas) | » It is transported through pipelines to gas processing plants to remove impurities
and then sent to compression stations, where it is compressed to high pressures
(200-250 barg) and stored in specialized tanks.
LNG LNG (Liquefied Natural Gas) is natural gas that has been liquefied through deep
(Liquefied cooling to approximately -1620C (-2600F) after being processed to remove impurities.
Natural Gas | » The main component of LNG is methane (CH4), which accounts for about 95% of
its composition, remaining are ethane, propane, and other substances. LNG is
colorless and odorless.
» The volume of natural gas in its liquid state is about 600 times smaller than its
volume in its gaseous state, making it very convenient for long-distance storage
and transportation to the point of consumption.
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LPG LPG (Liquefied Petroleum Gas) is a liquefied mixture of light hydrocarbons, with
(Liquefied propane and butane as its main components.
Petroleum » It is liquefied for convenient storage and transportation.
Gas) » LPG is produced from natural gas streams extracted from oil wells or through
crude oil refining processes. LPG is colorless and odorless.
comparison LNG CNG
Ordinal .. . LPG (Liquefied
Characteristic | (Liquefied (Compressed
No. Petroleum Gas)
Natural Gas)|| Natural Gas)
Main Methane Propane  (C5Hy)
1 Methane (CH,) |and Butane
Component (CH,)
(C4Hio)
0.41-0.50 0.75-0.83
D it 0.51-0.56 kg/L
2 ensity ke/L ke/Sm? g/
Heavi h ir;
Lighter than|_ . . eavier than air;
aire disperses Lighter than air;||settles near the
3 Safety . P disperses easily|lground, highly
easily when
when leaked. flammable,
leaked. )
displaces oxygen.
Liquefied at -
162°C d
2 an Liquefied at low
Storage & neat Compresegd Qo ressure (=12
8 . atmospheric (|200-250  bar; P .
4 Transportation barg at 38°C);
ol pressure; volume reduced
Conditions volume reduced
volume ~200-250x.
~250-270x.
reduced
~600x.
Multi-layered |High-strength Steel
Storage insulated steel/composite .
5 ; ) tanks/cylinders
Material steel  tanks|cylinders (>250 (up to ~25 bar)
(12 bar).  |bar). P '
P
g((:rv:;erration Industrial  fuel|Domestic
’ d vehicle fuel ki
Major Uses /[|industry, an V? icle fuel)(coo .1ng,
6 Y (especially for|heating),
Role shipping, and . . .
) public industrial, and
chemical transport) vehicle fuel
feedstock. port)- '

94. Arrange the following Ecosystems in the decreasing order of its Net Primary Productivity per unit area
using the codes given below:

1.

2.
3.
4

Algal beds and reefs

Temperate evergreen
Temperate grassland
Open ocean

Forest
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Codes:
(a) 1-2-3-4

(b) 2-3-4-1

(c) 3-4-1-2

(d) 4-1-2-3
EXPLANATION:

According to UN-REDD programme, Net primary productivity is the amount of carbon retained in an
ecosystem (increase in biomass); it is equal to the difference between the amount of carbon produced
through photosynthesis (GPP) and the amount of energy that is used for respiration (R).

» The energy remaining after respiration is stored as organic matter and is called Net

Primary Productivity (NPP).

» Net primary productivity can be expressed as

NPP = GPP - R

where R is the energy used up in respiration.

Ecosystems in the decreasing order of its Net Primary Productivity per unit area are

Algal beds and reefs -> Temperate evergreen Forest -> Temperate grassland -> Open ocean. So, Option
(a) is correct.

95. Consider the following statements regarding:
1. The freshwater biomes have a maximum salinity of 3.5%.
2. The profundal zone of the lentic biomes contains free floating and rooted plants.
3. The littoral zone of the lentic biomes contains bacteria, fungi and blood worms.
Which of the statements given above is/are not correct?
(@ 1 only
(b) 2 and 3 only
() 1and 3 only
(d) 1,2 and 3
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EXPLANATION:

The aquatic biome is the largest of all the biomes, covering about 75 per cent of Earth’s surface. This
biome is usually divided into two categories: freshwater and marine.

Freshwater is defined as having a low salt concentration — usually less than 1%. Plants and animals
in freshwater regions are adjusted to the low salt content and would not be able to survive in areas of
high salt concentration (i.e., ocean). There are different types of freshwater regions:

» Ponds and lakes

» Streams and rivers

» Wetlands.

Thus, freshwater biomes have a salt content (or salinity) of less than 1%. On the other hand, marine
biomes have a salinity of 3.5% or greater. So, Statement 1 is not correct.

The profundal zone is also known as the aphotic zone, is lower layers of the aquatic ecosystems, where
light penetration and plant growth are restricted forms the aphotic zone.

Whereas the Euphotic zone refers to the area of open water where the lake is too deep to allow rooted
plant growth. Instead, this zone contains a variety of free-floating organisms such as phytoplankton
and zooplankton. Stronger swimmers, such as fish, can utilise the limnetic zone as well as the littoral

zone.
Thus, the Profundal zone is the deep, dark layer of a lake or pond, where light does not penetrate, so
photosynthetic plants cannot survive. It mostly contains decomposers and detritivores, not plants. So,
Statement 2 is not correct.

LITTORAL ZONE

LIMMETIC ZONE {OPEN WATER}

TERRESTRIAL
PLANTS

EMERGED

PLANTS
A/ FLOATING
' ‘ : PLANTS

SUBMERGED
PLANTS EUPHOTIC
ZONE

Littoral zone includes the shallow waters of the lake usually the shoreline areas where the penetration

of light reaches the sediment of the lake which allows aquatic plants to grow. The depth of littoral zone

is defined by 1% of the surface light penetrating the water column. This level of light penetration also
defines the euphotic zone of the lake.

» The littoral zone forms a very complex habitat due to presence of macrophytes (floating, submerged
and emergent aquatic plants) which supports many species of life forms. Animals in this zone
secure themselves in the macrophytes vegetation. They include; pond snails, crustaceans like crab
and shrimps, insects like mayflies, midges, dragonflies, stoneflies etc.

The Littoral zone is the shallow, sunlit area near the shore, rich in rooted aquatic plants and algae.

While bacteria and fungi may be present, bloodworms are more typical of deeper or sediment-rich

zones, not the littoral zone. So, Statement 3 is not correct.
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ADDITIONAL INFORMATION:

MARINE ECOSYSTEMS

About Life in the sea is not particularly abundant, though the diversity of organisms is
high. Almost every major group of animals and every major group of algae occur
somewhere in the oceans, with the exception of vascular plants and insects.

Zone On the basis of depth-wise differences in life forms, the expanse of marine

ecosystems has been divided into littoral, neritic, pelagic and benthic zones.

Littoral Zone:

» This zone is the shore region of the marine ecosystems and is subject to the
violence of waves and tides, fluctuation of water level and variability of
temperature, light, salinity and moisture. In common language supra littoral
zone is termed as a beach.

» There are a few species of plants present in this zone. Common animals found
here are snails, clams, barnacles, crustaceans, annelids, sea anemones and
sea urchins.

» The animals here exhibit zonation with respect to tides. Animals are more
resistant to desiccation, usually occurring at higher levels than those that
are less resistant.

Neritic Oceanic Zone:

> This relatively shallow, coastal zone is rich in species and high in productivity
owing to factors such as penetration of light to considerable depths and high
concentrations of nutrients.

» The most productive phytoplanktons are the dinoflagellates and diatoms, though
red, brown and green algae attached to the bottom in the shallow regions may be
significant. The zooplanktons are usually similar to those of the pelagic zone,
though neritic species replace some purely open-sea species.

» Almost all commercial species of fish, as well as whales, seals, sea otters, sea
snakes and large squids are found here. Fishes are numerous and include
several shark species as well as sea trout and salmon.

» A wide variety of animals, among which are clams, shrimps, snails, lobsters,
crabs, sea cucumber, starfish, brittle stars, anemones, sponges, bryozoa,
annelids and foraminifera, exhibit more diversity than those of the deeper waters.

Pelagic Zone:

» The pelagic region constitutes 90 per cent of the total ocean surface and is less
rich in species and numbers of organisms than the two regions discussed before.

» The most abundant pelagic phytoplanktons are still the dinoflagellates and
diatoms, which are the chief photosynthetic feeders; others are carnivores.

» Sea cucumbers and sea urchins crawl on the floor, eating detritus and bacteria,
and serve as food for the carnivorous brittle stars and crabs.

Benthic Zone:

» It forms the floor of the ocean. Organisms here are hetrotrophic Rooted animals
are sea lilies, sea fan, sponges etc. Snails and clams remain embedded in mud
while starfish, sea cucumbers and sea urchins move on its surface.
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96. Which of the following characteristics are common for both Tropical and Temperate Grassland
Biomes?
1. Contains tall grass and short trees
2. Rich in animal diversity
3. Receives high precipitation
Select the correct answer using the codes given below:
(@ 1 only
(b) 2 and 3 only
(c) 3 only
(d) None

EXPLANATION:

A biome is a large area characterized by its vegetation, soil, climate, and wildlife. There are five major

types of biomes: aquatic, grassland, forest, desert, and tundra.

Grasslands are open regions that are dominated by grass and have a warm, dry climate. There are two

types of grasslands: tropical grasslands (sometimes called savannas) and temperate grasslands.

» Tropical grasslands (savannas) are found closer to the equator and can have a few scattered trees.
They cover almost half of the continent of Africa, as well as areas of Australia, India, and South
America.

» Temperate grasslands are found further away from the equator. They cover in South Africa,
Hungary, Argentina, Uruguay, North America, and Russia.

Trees and Grass:

» The savanna landscape is typified by tall grass and short trees. In true savanna lands, the grass
is tall and coarse, growing 6 to 12 feet high. The elephant grass may attain a height of even 15
feet.

» While temperate grasslands are characterized as having grasses as the dominant vegetation. Trees
and large shrubs are absent. Prairies are grasslands with tall grasses while steppes are grasslands
with short grasses. So, Statement 1 is not correct.

Animal diversity:

» In the Temperate Grassland is quite limited, especially when compared to the Tropical Grasslands.
North American Bison, Pronghorn Antelope, Pocket Gopher, Ground Squirrels, Prairie Dog, Coyote,
Badger, and Black-Footed Ferret are among the creatures. So, Statement 2 is not correct.
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Precipitation:

» In general, tropical grasslands receive 500 to 1,500 millimeters (20 to 60 inches) of rain in an
average year and in every season experience temperature of about 15 to 35 °C (59 to 95 °F).
The dry season may last as long as eight months.

» While Temperate grasslands are somewhat drier than tropical grasslands and colder, at least
for part of the year. Summers in temperate grasslands are hot and humid, with an average
temperature of 18° C, and winters are chilly and dry, with an average temperature of 10° C.
These areas get between 10 and 20 inches of rain each year on average.

Here both tropical and temperate grassland biome doesn't receive high precipitation. So, Statement 3
is not correct.

97. In India, which of the following is known by the names "Goraiya", "Kuruvi" and "Chirya"?

(@) Indian Myna
(b) House Sparrow
(c) Peacock

(d) Pigeon

EXPLANATION:

In India, sparrows are known by various names such as "Goraiya" in Hindi, "Kuruvi" in Tamil, and
"Chirya" in Urdu, and have been an integral part of daily life for generations.

Sparrows represent a shared history and cultural connection with human settlements. However,
despite their importance, their populations have been declining at an alarming rate. Several factors
contribute to this decline:

>

>
>

The use of unleaded petrol has resulted in the release of toxic compounds that harm the insects
sparrows depend on for food.

Rapid urbanization has led to the loss of their natural nesting spaces.

Modern buildings often lack the small crevices that sparrows require to build their nests, reducing
suitable breeding locations.

The extensive use of pesticides in agriculture has significantly reduced insect populations, further
limiting their food supply.
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» The increasing presence of predators, such as crows and domestic cats, along with the reduction
of green spaces, has added additional pressure on sparrow populations.
These factors, along with changing human lifestyles, have made it increasingly difficult for sparrows

to survive and thrive in their traditional habitats. So, Option (b) is correct.

ADDITIONAL INFORMATION:

NATIONAL SYMBOLS OF INDIA

The Peacock is the national bird of India, commonly known as the Indian
peafowl was declared the national bird of India in 1963 because it was
entirely a part of Indian custom and culture.

» A peacock is a symbol of grace and beauty. Another reason why the
peacock was chosen as the national bird was because of its presence
across the country, so much so that even common citizens are familiar
with the bird.

» Moreover, no other country had the peacock as its national bird either.

The peacock fulfilled all these criteria and hence became the national
bird of India.

National Animal

The tiger is the national animal of India, also known as the Lord of the

Jungle, and displays India’s wildlife wealth. The scientific name of the

Tiger is Panthera Tigris.

» Also, strength, agility and power are the basic aspects of the tiger.

» The Bengal Tiger was declared the national animal of India in April
1973, with the initiation of Project Tiger, to protect the tigers in India.
Prior to this, until 1972, the lion was the national animal of India.

Currency Symbol

The symbol of Indian Rupee typifies India's international identity for

money transactions and economic strength. The Indian Rupee sign is an

allegory of Indian ethos.

» The symbol is an amalgam of Devanagari "Ra" and the Roman Capital
"R" with two parallel horizontal stripes running at the top representing
the national flag and also the "equal to" sign.

» The Indian Rupee sign was adopted by the Government of India on
15th July, 2010.

98. Consider the following statements regarding Indian Jackal?
1. They inhabit dense forest areas.
2. They are nocturnal animals.
3. It gives birth to only one offspring at a time.
4. They have a gestation period of 2 months.
S. They interbreed with domestic dogs.
How many of the statements given above are correct?

(@) Only two
(b) Only three
(c) Only four
(d) All five

EXPLANATION:

The Indian Jackal (Canis aureus indicis) is a subspecies of the golden jackal commonly found across

the Indian subcontinent.

» Habitat: Indian jackals generally avoid dense forests and prefer open landscapes such as scrub
forests, dry deciduous forests, grasslands, and agricultural fields. They are highly adaptable and
often live near human settlements, especially on village outskirts, where food resources are more
easily available. So, Statement 1 is not correct.
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>

Nocturnal animal: Considered a wild animal under Schedule III of the Wildlife Protection Act,
1972, the jackal is a shy and elusive nocturnal animal known for its high adaptability. Its close
proximity to human habitations provides a steady and varied food supply — it feeds on fruits,
insects, birds, and small animals such as wild hogs. So, Statement 2 is correct.

Reproduction & Gestation period: Mating usually occurs during winter, and the female gives
birth to a litter of 3-6 pups in spring. Both parents take part in caring for the young, and older
offspring often assist in feeding and protecting the new litter. This cooperative family structure
strengthens the group and improves the survival chances of the pups in the wild. The gestation
period is approximately 63 days (about 2 months). So, Statement 3 is not correct and Statement
4 is correct.

Interbreeding nature: The jackal-dog hybrid is a canid hybrid that results from mating between
the domestic dog and the golden jackal. Thus, they interbreed with domestic dogs. So, Statement
5 is correct.

ADDITIONAL INFORMATION:

INDIAN JACKALS

Recently in | Recently, Indian jackal was spotted for 1st time at Pallikaranai marshland. The arrival

news of the jackal signals the marshland's growing role as a sanctuary for urban wildlife
and adds urgency to the call for its protection.

About The Indian Jackal is a medium-sized canid that inhabits diverse landscapes — from

dry deserts to lush forests.

Renowned for its agility and keen senses, it is not only a scavenger but also an effective

hunter. Its remarkable adaptability allows it to thrive in various ecosystems, making

it an important species in maintaining ecological balance.

> Physical Characteristics:
e Medium-sized, measuring about 60-90 cm in length and 40-50 cm tall.
e Weighs around 8-10 kg.
e Has yellowish to grayish-brown fur, a narrow snout, upright ears, and a bushy

tail.

> Ecological Role: The Indian Jackal is both a hunter and scavenger, helping
control populations of small animals and insects. It also aids seed dispersal by
consuming fruits, making it an important contributor to ecological balance.

> Behavior and Social Structure: Jackals are generally shy but live in monogamous
pairs, sometimes with older offspring. They communicate using howls and yips
and work together in hunting and caring for pups.

» Conservation Status: Classified as Least Concern by the IUCN, the Indian Jackal
is not currently endangered. However, habitat loss, human interference, and
competition with domestic animals pose growing challenges.

99. With reference to the National Board for Wildlife (NBWL), consider the following statements:

1.

2

3.

The NBWL’s approval is mandatory for the diversion of forest land falling within Wildlife
Sanctuaries for non-forestry purposes.

. Decisions of the NBWL are binding on both the Central and State Governments.

It is responsible for framing rules and penalties for offences under the Wildlife (Protection) Act,
1972.

Which of the statements given above is/are correct?
(a) 1 only

(b) 3 only

(c) 1 and 2 only

(d) 2 and 3 only
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EXPLANATION:

Wildlife (Protection) Act, 1972, Government of India constituted The National Board for Wildlife (NBWL)

as a statutory body to promote the conservation and development of wildlife and forests.

» Any proposal for taking up non-forest activity in Protected Areas is required to be cleared by the
Standing Committee of National Board for Wildlife (NBWL) under the provisions of Wildlife
(Protection) Act, 1972, apart from prior approval of Central Government under the Forest
(Conservation) Act, 1980. So, Statement 1 is correct.

National Board for Wildlife (NBWL) is an apex body and advisory board mandated to offers advice to

the central government on issues of wildlife conservation in India. Its decisions are not binding on

either the Central or State Governments. So, Statement 2 is not correct.

» The NBWL is to review and approve all matters related to wildlife, projects of national parks,
sanctuaries, etc.

> The board is chaired by the Prime Minister and its vice chairman is Minister of Environment.

> Under the Wildlife (Protection) Act, 1972, the Central and State Government is responsible for
making rules. There is no provision that the National Board for Wildlife (NBWL) is responsible for
penalties for offences under the Wildlife (Protection) Act, 1972.

The NBWL’s role is largely advisory and policymaking rather than direct rulemaking or setting

penalties. So, Statement 3 is not correct.

100.Consider the following:

S.
no Type of Interaction Nature of Interaction Example
1. Competition Both indirectly inhibits each| Interaction between Lions and
other in using common| hyenas
resource
2. Commensalism One species is inhibited and| Black walnut trees release
the other is not affected toxins that inhibit the growth of
nearby plants.
3. Parasitism Both species are benefitted; but| Association between hermit
association is not obligatory crab and a coelenterate sea
anemone
4. Facilitation One species indirectly benefits| Nurse plants provide shelter for
another. seedlings.

In which of the above rows is the given information correctly matched?

(@) 1 and 2 only
(b) 2 and 3 only
() 3 and 4 only
(d) 1 and 4 only

EXPLANATION:

Organisms living on the Earth are interlinked in one way or another. The interaction between the
organisms is fundamental for their survival and the functioning of the ecosystem as a whole. The
different types of biotic interaction are as follows:
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» Competition: Both species are harmed by the interaction. If two species eat the same food, and
there isn't enough for both, both may have access to less food than they would if alone. They both
suffer a shortage of food.

e Example: Lions (Panthera leo) and hyenas (Crocuta crocuta) in the African savanna. Both
species hunt similar prey, such as zebras and wildebeest. When food is limited, both lions
and hyenas get less food, harming the survival and growth of both populations. So, Row
(1) is correct.

» Commensalism: One species benefits, the other is unaffected. Therefore, no species is inhibited in
this type of interaction. So, Row (2) is not correct.

e Example: Cow dung provides food and shelter to dung beetles. The beetles have no effect
on the cows. Plants like orchids or ferns grow on the branches of trees to access sunlight.
The tree provides support but is not harmed or benefited.

> Predation & Parasitism: One species benefits (the parasite) while the other species is harmed (the
host). So, Row (3) is not correct.

e Example: The tick (Parasite) feeds on the host's blood, gaining nourishment, while the host
loses blood and may suffer from irritation or diseases transmitted by the tick.

> Facilitation: It includes direct or indirect interactions between biological entities (i.e., cells,
individuals, species, communities, or ecosystems) that benefit at least one participant in the
interaction and cause harm to none.

e Example: Nurse plants, which provide shelter and a favourable microhabitat for seedlings,
enhance their survival and establishment in otherwise challenging environments. So, Row
(4) is correct.

ADDITIONAL INFORMATION:
OTHER TYPES OF BIOTIC INTERACTION
About Mutualism: Both species are benefited from each other.

e Example: in pollination mutualisms, the pollinator gets food (pollen, nectar), and
the plant has its pollen trans ferred to other flowers for cross-fertilisation
(reproduction).

Amensalism: One species is harmed, the other is unaffected.

e Example: A large tree shades a small plant, retarding the growth of the small
plant. The small plant does not affect the large tree.
Neutralism: Neutralism is an ecological interaction in which two species coexist without
affecting each other. There is no net benefit or harm to either species.
e Example: Cacti and kangaroo rats in deserts: Both inhabit the same environment
and use some of the same resources (like space), but they do not significantly
affect each other’s survival or reproduction.
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Practice Question - Environment-I UPSC PYOs (100Q)

1. Artificial way of causing rainfall to reduce air
pollution makes use of (2025)
(a) Silver iodide and potassium iodide
(b) Silver nitrate and potassium iodide
(c) Silver iodide and potassium nitrate
(d) Silver nitrate and potassium chloride

2. Consider the following: (2025)
1. Cigarette butts
2. Eyeglass lenses
3. Car tyres
How many of them contain plastic?
(a) Only one
(b) Only two
(c) All three
(d) None

3. According to the Environmental Protection Agency
(EPA), which one of the following is the largest
source of sulphur dioxide emissions? (2024)

(a) Locomotives using fossil fuels
(b) Ships using fossil fuels

(c) Extraction of metals from ores
(d) Power plants using fossil fuels

4. The organisms “Cicada, froghopper and Pond
skater” are: (2024)
(a) Birds
(b) Fish
(c) Insects
(d) Reptiles

5. Consider the following statements : (2023)
Statement-I: Marsupials are not naturally found in
India.

Statement-II Marsupials can thrive only in

montane grasslands with no predators.

Which one of the following is correct in respect of

the above statements?

(a) Both Statement-I and Statement-II are correct
and Statement-II is the ccorrect explanation
for Statement-I

(b) Both Statement-I and Statement- II are correct
and Statement-II is not the correct explanation
for Statement-I

(c) Statement-I is correct but Statement-II is
incorrect

(d) Statement-I is incorrect but Statement-II is
correct

6. Consider the following fauna : (2023)
1. Lion-tailed Macaque
2. Malabar Civet
3. Sambar Deer

10.

How many of the above are generally nocturnal or
most active after sunset?

(@) Only one

(b) Only two

(c) All three

(d) None

Consider the following:(2022)
1. Carbon monoxide

2. Nitrogen oxide

3. Ozone

4. Sulphur dioxide

Excess of which of the above in the environment
is/are cause(s) of acid rain?
(@ 1,2and3

(b) 2 and 4 only

(c) 4 only

(d 1,3 and 4

If rainforests and tropical forests are lungs of the

Earth, then surely wetlands function as its

kidneys.” Which one of the following functions of

wetlands best reflects the above statements?

(2022)

(@) The water cycle in wetlands involves surface
runoff, subsoil percolation and evaporation.

(b) Algae form the nutrient base upon which fish,
crustaceans, molluscs, birds, reptiles and
mammals, thrive.

(c) Wetlands play a vital role in maintaining
sedimentation balance and soil stabilization.

(d) Aquatic plants absorb heavy metals and
excess nutrients.

‘R2 Code of Practices’ constitutes a tool available

for promoting the adoption of (2021)

(a) Environmentally responsible practices in
electronics recycling industry.

(b) Ecological management of ‘Wetlands of
International Importance’ under the Ramsar
Convention.

(c) Sustainable practices in the cultivation of
agricultural crops in degraded lands.

(d) ‘Environmental Impact Assessment’ in the
exploitation of natural resources.

Why is there a concern about copper smelting

plants? (2021)

1. They may release lethal quantities of carbon
monoxide into environment.

2. The copper slag can cause the leaching of some
heavy metals into environment.

3. They may release sulphur dioxide as a
pollutant.

Select the correct answer using the code given

below.

(@ 1and 2 only

(b) 2 and 3 only

(¢) 1 and 3 only

(d 1,2and3
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