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Topics to cover

Land resources:

Our environment provides us with a variety of natural resources. These
include, air, water, soil, minerals, along with the climate and solar energy,
which form the non-living or ‘abiotic’ part of nature. The ‘biotic’ or living
parts of nature consists of plants and animals, including microbes. Plants and
animals can only survive as communities of different organisms, all closely
linked to each in their own habitat, and requiring specific abiotic conditions.
Thus, forests, grasslands, deserts, mountains, rivers, lakes and the marine
environment all form habitats for specialised communities of plants and animals
to live in. Interactions between the abiotic aspects of nature and specific living
organisms together form ecosystems of various types. Many of these living

organisms are used as our food resources.

History of our global environment

About ten thousand years ago, when Human population changed from a hunter-
gatherer, living in wilderness areas such as forests and grasslands, into an
agriculturalist and pastoralist, we began to change the environment to suit our
own requirements. As our ability to grow food and use domestic animals grew,
these ‘natural’ ecosystems were developed into agricultural land. Human

population has been overusing and depleting natural resources. The over-



intensive use of land has been found to exhaust the capability of the ecosystem
to support the growing demands of more and more people, all requiring more
intensive use of resources. Industrial growth, urbanisation, population growth
and the enormous increase in the use of consumer goods, have all put further
stresses on the environment. They create great quantities of solid waste.

Pollution of air, water and soil have begun to seriously affect human health.

Changes in land and resource use

During the last 100 years, a better health care delivery system and an improved
nutritional status has led to rapid population growth, especially in the
developing countries. This phenomenal rise in human numbers has, in the recent
past, placed great demands on the earth’s natural resources. Large stretches of
land such as forests, grasslands and wetlands have been converted into intensive
agriculture. Land has been taken for industry and urban sectors. These changes
have brought about dramatic alterations in land-use patterns and rapid
disappearance of valuable natural ecosystems. The growth of industrial
complexes has led to a shift of people from their traditional, sustainable, rural
way of life to urban centers that developed around industry. During the last few
decades, several small urban centers have become large cities, some have even
become giant mega-cities. This has increased the disparity between what the
surrounding land can produce and what the large number of increasingly
consumer-oriented people in these areas of high population density consume.
Urban centers cannot exist without resources such as water from rivers and
lakes, food from agricultural areas, domestic animals from pasture lands and
timber, fuel wood, construction material and other resources from forests. Rural
agricultural systems are dependent on forests, wetlands, grasslands, rivers and

lakes. The result is a movement of natural resources from the wilderness



ecosystems and agricultural sector to the urban user. The magnitude of the shift
of resources has been increasing in parallel with the growth of industry and

urbanisation, and has changed natural landscapes all over the world. In many
cases, this has led to the rapid development of the urban economy, but to a far
slower economic development for rural people and serious impoverishment

of the lives of wilderness dwellers. The result is a serious inequality in the
distribution of resources among human beings, which is both unfair and

unsustainable.

Earth’s Resources and Man

The resources on which human population is dependent are provided by various
sources or ‘spheres’.

Atmosphere

The atmosphere forms a protective shell over the earth. The lowest layer, the
troposphere, the only part warm enough for us to survive in, is only 12
kilometers thick. The stratosphere is 50 kilometers thick and contains a layer of
sulphates which is important for the formation of rain. It also contains a layer of
ozone, which absorbs ultra-violet light known to cause cancer and without
which, no life could exist on earth. The atmosphere is not uniformly warmed by
the sun. This leads to air flows and variations in climate, temperature and
rainfall in different parts of the earth. Living creatures cannot survive without
air even for a span of a few minutes. To continue to support life, air must be
kept clean. Major pollutants of air are created by industrial units that release
various gases such as carbon dioxide, carbon monoxide and toxic fumes into the
air. Air is also polluted by burning fossil fuels. The buildup of carbon dioxide
which is known as ‘greenhouse effect’ in the atmosphere is leading to current
global warming. The growing number of scooters, motorcycles, cars, buses and

trucks which run on fossil fuel (petrol and diesel) is a major cause of air



pollution in cities and along highways. Air pollution leads to acute and chronic

respiratory diseases such as various lung infections asthma and even cancer.

* Oxygen for human respiration (metabolic requirements).

» Oxygen for wild fauna in natural ecosystems and domestic animals used by
man as food.

» Oxygen as a part of carbon dioxide, used for the growth of plants (in turn are

used by man).

2) Hydrosphere

The hydrosphere covers three quarters of the earth’s surface. A major part of the
hydrosphere is the marine ecosystem in the ocean, while only a small part
occurs in fresh water. Fresh water in rivers, lakes and glaciers, is perpetually
being renewed by a process of evaporation and rainfall. Some of this fresh water
lies in underground aquifers. Human activities such as deforestation create
serious changes in the hydrosphere. Once land is denuded of vegetation, the rain
erodes the soil which is washed into the sea. Chemicals from industry and
sewage find their way into rivers and into the sea. Water pollution thus threatens
the health of communities as all our lives depend on the availability of clean
water. This once plentiful resource is now becoming rare and expensive due to

pollution.

* Clean water for drinking (a metabolic requirement for living processes).
» Water for washing and cooking.

» Water used in agriculture and industry.

* Food resources from the sea, including fish, crustacea, sea weed, etc.

* Food from fresh water sources, including fish, crustacea and aquatic plants.



» Water flowing down from mountain ranges harnessed to generate electricity in

hydroelectric projects.

3) Lithosphere

The lithosphere began as a hot ball of matter which formed the earth about 4.6
billion years ago. About 3.2 billion years ago, the earth cooled down
considerably and a very special event took place - life began on our planet. The

crust of the earth is 6 or 7 kilometers thick and lies under the continents. Of the
92 elements in the lithosphere only eight are common constituents of crustal
rocks. Of these constituents, 47% is oxygen, 28% is silicon, 8% is aluminium,
5% is iron, while sodium, magnesium, potassium and calcium constitute 4%
each. Together, these elements form about 200 common mineral compounds.
Rocks, when broken down, form soil on which man is dependent for his

agriculture. Their minerals are also the raw material used in various industries.

* Soil, the basis for agriculture to provide us with food.

* Stone, sand and gravel, used for construction.

» Micronutrients in soil, essential for plant growth.

* Microscopic flora, small soil fauna and fungi in soil, important living
organisms of the lithosphere, which break down plant litter as well as animal
wastes to provide nutrients for plants.

* A large number of minerals on which our industries are based.

* Oil, coal and gas, extracted from underground sources. It provides power for

vehicles, agricultural machinery, industry, and for our homes.

4) Biosphere
This is the relatively thin layer on the earth in which life can exist. Within it the
air, water, rocks and soil and the living creatures, form structural and functional

ecological units, which together can be considered as one giant global living



system, that of our Earth itself. These occur on different continents. Within
these, smaller biogeographical units can be identified on the basis of structural
differences and functional aspects into distinctive recognizable ecosystems,
which give a distinctive character to a landscape or waterscape. Their easily
visible and identifiable characteristics can be described at different scales such
as those of a country, a state, a district or even an individual valley, hill range,
river or lake. The simplest of these ecosystems to understand is a pond. It can be
used as a model to understand the nature of any other ecosystem and to
appreciate the changes over time that are seen in any ecosystem. The structural
features of a pond include its size, depth and the quality of its water. The
periphery, the shallow part and the deep part of the pond, each provide specific

conditions for different plant and animal communities. Functionally, a variety of
cycles such as the amount of water within the pond at different times of the
year, the quantity of nutrients flowing into the pond from the surrounding

terrestrial ecosystem, all affect the ‘nature’ of the pond.

* Food, from crops and domestic animals, providing human metabolic
requirements.

* Food, for all forms of life which live as interdependent Species in a community
and form food chains in nature on which man is dependent.

* Energy needs: Biomass fuel wood collected from forests and plantations,
along with other forms of organic matter, used as a source of energy.

* Timber and other construction materials.



Lecture-2

Topics to cover

Mineral Resources

A mineral is a naturally occurring substance of definite chemical composition
and identifiable physical properties. An ore is a mineral or combination of
minerals from which a useful substance, such as a metal, can be extracted and
used to manufacture a useful product. Minerals are formed over a period of
millions of years in the earth’s crust. Iron, aluminum, zinc, manganese and
copper are important raw materials for industrial use. Important non-metal
resources include coal, salt, clay, cement and silica. Stone used for building
material, such as granite, marble, limestone, constitute another category of
minerals. Minerals with special properties that humans value for their aesthetic
and ornamental value are gems such as diamonds, emeralds, rubies. The luster
of gold, silver and platinum is used for ornaments. Minerals in the form of ail,
gas and coal were formed when ancient plants and animals were converted into
underground fossil fuels. Minerals and their ores need to be extracted from the

carth’s interior so that they can be used. This process is known as mining.

Mining operations generally progress through four stages:

(1) Prospecting: Searching for minerals.

(2) Exploration: Assessing the size, shape, location, and economic value of the
deposit.

(3) Development: Work of preparing access to the deposit so that the minerals
can be extracted from it.

(4) Exploitation: Extracting the minerals from the mines.

In the past, mineral deposits were discovered by prospectors in areas where
mineral deposits in the form of veins were exposed on the surface. Today,

however, prospecting and exploration is done by teams of geologists, mining



engineers, geophysicists, and geochemists who work together to discover new
deposits. Modern prospecting methods include the use of sophisticated
instruments like GIS to survey and study the geology of the area. The method of
mining has to be determined depending on whether the ore or mineral deposit

Is nearer the surface or deep within the earth. The topography of the region and
the physical nature of the ore deposit is studied.

Mines are of two types — surface (open cut or strip mines) or deep or shaft
mines. Coal, metals and non-metalliferous minerals are all mined differently
depending on the above criteria. The method chosen for mining will ultimately
depend on how maximum yield may be obtained under existing conditions at a
minimum cost, with the least danger to the mining personnel. Most minerals
need to be processed before they become usable. Thus ‘technology’ is
dependent on both the presence of resources and the energy necessary to make

them ‘usable’.

Mine safety: Mining is a hazardous occupation, and the safety of mine workers
IS an important environmental consideration of the industry. Surface mining is
less hazardous than underground mining. Metal mining is less hazardous than
coal mining. In all underground mines, rock and roof falls, flooding, and
inadequate ventilation are the greatest hazards. Large explosions have occured
in coal mines, killing many miners. More miners have suffered from disasters
due to the use of explosives in metal mines. Mining poses several long-term
occupational hazards to the miners. Dust produced during mining operations is
injurious to health and causes a lung disease known as black lung, or
pneumoconiosis. Fumes generated by incomplete dynamite explosions are
extremely poisonous. Methane gas, emanating from coal strata, is hazardous to
health although not poisonous in the concentrations usually encountered in

mine air. Radiation is a hazard in uranium mines.



Environmental problems: Mining operations are considered one of the main
sources of environmental degradation. The extraction of all these products from
the lithosphere has a variety of side effects. Depletion of available land due to
mining, waste from industries, conversion of land to industry and pollution of
land, water and air by industrial wastes, are environmental side effects of the
use of these non-renewable resources. Public awareness of this problem is of a
global nature and government actions to stem the damage to the natural
environment have led to numerous international agreements and laws directed
toward the prevention of activities and events that may adversely affect the

environment.

CASE STUDY

Sariska Tiger Reserve, Rajasthan

The Forest Department has leased land forming in the Sariska Tiger
Reserve area by denotifying forest areas. The local people have fought
against the mining lobby, and have filed a Public Interest Litigation in the
Supreme Court in 1991. Rajendra Singh, secretary of TBS, points out that

as many as 70 mines operate in close proximity to the forest.

Land as a resource:

Landforms such as hills, valleys, plains, river basins and wetlands include
different resource generating areas that the people living in them depend on.
Many traditional farming societies had ways of preserving areas from which
they used resources. Exp. in the ‘sacred groves’ of the Western Ghats, requests
to the spirit of the Grove for permission to cut a tree, or extract a resource, were
accompanied by simple rituals. The outcome of a chance fall on one side or the
other of a stone balanced on a rock gave or withheld permission. The request



could not be repeated for a specified period. If land is utilized carefully it can be
considered a renewable resource. The roots of trees and grasses bind the soil. If
forests are depleted, or grasslands overgrazed, the land becomes unproductive
and wasteland is formed. Intensive irrigation leads to water logging and
salination, on which crops cannot grow. Land is also converted into a non-
renewable resource when highly toxic industrial and nuclear wastes are dumped
on it. Land on earth is as finite as any of our other natural resources. While
mankind has learnt to adapt his lifestyle to various ecosystems world over, he
cannot live comfortably for instance on polar ice caps, on under the sea, or in
space in the foreseeable future. Man needs land for building homes, cultivating
food, maintaining pastures for domestic animals, developing industries to
provide goods, and supporting the industry by creating towns and cities. Equally
importantly, man needs to protect wilderness area in forests, grasslands,
wetlands, mountains, coasts, etc. to protect our vitally valuable biodiversity.
Thus a rational use of land needs careful planning. One can develop most of
these different types of land uses almost anywhere, but Protected Areas
(National Park’s and Wildlife Sanctuaries) can only be situated where some of
the natural ecosystems are still undisturbed. These Protected Areas are

Important aspects of good land use planning.

Land Degradation:

Farmland is under threat due to more and more intense utilisation. Every year,
between 5 to 7 million hectares of land worldwide is added to the existing
degraded farmland. When soil is used more intensively by farming, it is eroded
more rapidly by wind and rain. Over irrigating farmland leads to salinization, as
evaporation of water brings the salts to the surface of the soil on which crops
cannot grow. Over irrigation also creates water logging of the topsoil so that
crop roots are affected and the crop deteriorates. The use of more and more



chemical fertilizers poisons the soil so that eventually the land becomes
unproductive. As urban centers grow and industrial expansion occurs, the
agricultural land and forests shrink. This is a serious loss and has long term ill

effects on human civilisation.

Soil erosion:

The characteristics of natural ecosystems such as forests and grasslands depend
on the type of soil. Soils of various types support a wide variety of crops. The
misuse of an ecosystem leads to loss of valuable soil through erosion by the
monsoon rains and, to a smaller extent, by wind. The roots of the trees in the
forest hold the soil. Deforestation thus leads to Changes in land use rapid soil
erosion. Soil is washed into streams and is transported into rivers and finally
lost to the sea. The process is more evident in areas where deforestation has led
to erosion on steep hill slopes as in the Himalayas and in the Western Ghats.
These areas are called ‘ecologically sensitive areas’ or ESAs. To prevent the
loss of millions of tons of valuable soil every year, it is essential to preserve
what remains of our natural forest cover. It is equally important to reforest
denuded areas. The linkage between the existence of forests and the presence of
soil is greater than the forest’s physical soil binding function alone. The soil is
enriched by the leaf litter of the forest. This detritus is broken down by soil
micro-organisms, fungi, worms and insects, which help to recycle nutrients in
the system. Further losses of our soil wealth will impoverish our country and

reduce its capacity to grow enough food in future.



CASE STUDY

Selenium — Punjab

In 1981-82, farmers from Hoshirapur and Nawan shehar Districts approached
scientists of the Punjab Agricultural University (PAU), Ludhiana, as wheat
crops had turned white. Soil analysis indicated selenium (Se) levels in the area
were above toxic limits. Se is a naturally occurring trace element, essential for
animal and human health, but the gap between requirement and excess is
narrow. Soils containing 0.5 microgrammes (ug) of Se per kg or more are
injurious to health. In some areas of Punjab, Se levels ranges from 0.31 ug/kg
to 4.55ug/kg. Rice cultivation requires the presence of standing water. Being
highly soluble, Se dissolves and comes to the surface. The water then

evaporates leaving the Se behind.
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