MODULE -5

P > Biogeography and
Biodmersity

BIOSPHERE, BIOMES AND
BIODIVERSITY

You might be aware about different realms ofthe earth that are the lthosphere, the atmosphere
and the hvdrosphere. Life mn all forms exists in all these three realms. Thus, the zone where ife
exists 1s knovmn as the biosphere. You are also aware that our earth is the only planet in the
solar system where life exists. This lesson will enable vou to comprehend basic concepts of
Biosphere and Biomes and thetr charactenstics. There are several Biosphere reserves found
mIndia You will be able to locate them on the map ofIndia. Moreover, this lesson will help
you to sensitise others for protection of the environment and take necessary steps for its

conservation

@ OUTCOMES

After studving the lesson_ learner:

e describes the term 1 & Biosphere, Biodrversity and Biome;

° classifies different types of Biomes ofthe world;

e  cxplams charactenstics of different types of Biomes;

. locates biomes on the world map;

&  illustrates vanous causes and consequences of loss of bodmversttyand

e  justifies the mitiatrves taken for conservation of biodmversty from local to global

10.1 BIOSPHERE

You might have observed m vour surroundmgs that different tvpes of orgamsms or creatures
are found on the land, water and ar. Some amimals or plants may be available everywhere

while some mav be found n any specific area.
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Biosphere, Biomes and Biodrrersity

All these enquire about an area where land, water and air are avatlable 1s called a biosphere.
It can be defined as "The narrow zone of contact between land. water and air, where life
exists, 1s called Biosphere "

All the living creatures on the earth including plants. animals and humans are linked to each
other as wellas mteract with other environmental realms 1 e lthosphere (land). hvdrosphers

{water) and atmosphere (air). Moreover, there are also many orgamsms that move from one
realm to the other to survive.

Can vou give anv examples of orgamisms that Irve on land and water both? You might have
read that the environment of the earth 1s made up ofabiotic and biotic components.

a.  Abiotic component

For the survival of lnving organisms various elements such as sunhght, water, minerals,
and different gases are required. These elements do not have life but are essential for
the lving bemgs. They are called Abiotic components.

b.  Biotic component

The biotic components may broadly be doided into the plants and the anmmals. All Ining
bemgs whether plants or animals from miucro to macro levels are called Biotic
components.

| semviry

Make a list of such organisms that lrve on land, water and air

10.2 ECOSYSTEM

An ecosysterm is a system m which plants and ammals are inked to ther emaronment through
a series of links. For example, the ecosystem of small water bodies 1 e. ponds or lakes. A lake

or pond may be a water body of stagnant water. Generally such a lake recerves water from

ramfall or from any streams. The water from the lake evaporates due to solar energy: Dus to
direct sunhght the upper lavers ofthe water body get warmer and there 1= a vertical difference
i1 water temperatures. Thus the physical process is responsible for change m temperature m
water, water flow, deposition of sedimients m the bottom. et At the same tume biological
processes are also going on in the water body. The biological processes are more complex
which biotic organisms provide food to small larvas which are consumed by small fish These
small fish are eaten by larger fish, which provide food for other animals mcludmg humans.
When the biotic orgamsms hike plants and animals die and decay; thevrelease chenucals back
ttito the water body.
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Biogeography and

. INTEXT QUESTIONS 10.1 Biodversity

Fill in the blanks:
1. TheBanyantreeis .. ___component ofthe environment.
2. Temperature of water changes dueto .. ._. .. Process.
3. Biospheremcludes ... _and .. component.
4. All creatures of the environment mcluding amimals and plantsare .. with
each other.

10.3 FOOD CHAIN IN THE ECOSYSTEM

You know that all Irving bemgs whether micro orgamsms like msects or macro levelsuch as
tigers, elephants or humans get thew food from plants, etther diwrectly or mdrectly Now you
are aware about the lake ecosystem where a simple food chamn is stretching from the millions
of microscopic plants on a lake surface to humans as fishermen There are different levels ma
food chain. It can be understood through a pyramid diagram. In the pyranmd each level is
termed as a Trophic level Trophic word onigmates from the Greek word trophies, which
means food. The baze level (T1) of the pyrammd 15 composed of natural vegetation The
second level (T2 ) conssts of herbrvorous ammals that feed on the plants; the third level of
pyramid (T3) 1s composed of carmvorous animals that depend on herbrvorous animals;
carnivorous animals such as humans that consume other carnivorous animals and all others
which are found m lower levels are onthe fourth level (T4) ofthe pyramud. Decomposers are
found on the fifth level which break down the dead tissuss of organisms at all the other levels
ofthe food cham.
A

Tertiary
CONSUMEer
10 kcal

Decreasing rate of
energy flow

Fig. 10.1 Food Pyranud
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Biosphere, Biomes and Biodrrersity

Ecosystems can be of two types:

- INTEXT QUESTIONS 10.2

1. Terrestrial Ecosystem
II. Agquatic Ecosystem
Terrestrial Ecosyvstem

Terrestrial ecosystem covers about 29% of'the land area on the earth surface. The
mator source of food and raw materials are found m this ecosystem because a variety
of flora and fauna are available here for humans. The terrestrial ecosyvstems are further
subdrided mto vanous sub-tvpes. Major sub types are (1) upland or mountam ecosystem
(11) low land ecosystem and (1) desert ecosystem. You will be surprised to know that
the maxmm life forms are found in lowlands on the earth and this drversity decreases
with mcreasmyg altitude since the level of oxveen and atmospheric pressure decreases

with mcrease m height
Aquatic Ecosystem

Aquatic ecosystem mncludes vartous forms of water available on the earth surface which
covers about 71% ofthe entire earth. Aquatic ecosystems can further be dnded as (1)
fresh water, (i) estuarme (1) marme. In terms of size or extent it may range from open
sea, lake, pond, etc. The biodiversity in aquatic ecosystems depends onthe depthup
to which sunbight can penetrate and the availability of nutrients and the concentration of
dissolved oxygen Keepme all these factors m view, estuarine ecosystems are found the
most productive of aquatic eco-svstems. On the ocean surface, shallow continental
shelves are more productive than other configurations of ocean floor and open oceans.
Open oceans are the least productive of all aquatic ecosystems. They are like the
deserts in the terrestrial ecosvstem. Some of the organisms exclusrvely live m water
whereas some of the orgamisms can Iive m water and on land 1 e. frogs, crocodiles,
hippopotamus, etc. Moreover, some organisms live only i etther fresh water or saline
water and some others Ive m fresh and saline water both.

Marks { v') for True or ( X) for False:

8

ta

Lid

Humans are found on the base level of the pyramid depicting the food cham
Herbrvore animals feed on plants.
Carnrvorous ammals feed on plants.

Decomposers break down dead tissues of organisms.
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Explore which organisms are found onlyin fresh waters.

10.4 BIOMES

A biome 15 a plant and antmal community which comes under a terrestrial ecosystem that
covers a large geographical area The boundarses of different biomes on land are determinad
mamby by chmate and tvpes of vegetation. Therefore a biome can be defined as thetotal
assemblage of plant and animal species interacting within specific geographical condttions:
These conditions mnchide specifically rainfall temperature, hurmdity and soil conditions. Some
of the major biomes of the world are: forest, grassland. desert and tundra biomes

Biome can be subdivided on the followmg basis:

1.  Onthe basis of climatic conditions, primarily temperature and humidity: there are four

major types of biomes:
(1) Forestbiome

(1) Savamna biome
(m1) Grassland biome
() Desert biome

Table 10.1 - Biomes of the World

Biomes  Sub types Regions Flora and Fauna
Forest A Tropical AT-10°N-§ Al-Multi-layered
1. Equatonal AZ-10°-25°N-5 canopy, tall and large
2. Deciduous B- Eastern North America tress
B. Temperate NE. Acta, Western and A2 T essdense, trees
. Boreal Central Europe ofmedmm hewht;
C- Broad belt of Eurasia many varteties co-
and North Amernica, exist, msects, bats,

parts of Sibenia, Alaska,  birds and mammals

Canada and Scandmnavia B. Moderately dense
broadleafiress, less
doversiy of plant
species, Dak. birch,

maple etc. are common
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trees. Soquirrels, rabbts,
black bears. mountam
hons, etc. are common
animals.

C. Evergreen comfers
like pme_ firand spruce
etc. Woodpeckers,
hawks, bears. wolves,
deer, hares and bats are
common ammals

Desert A Hotand Dry
B. Semi-And
C. Coastal

D. Cold

A Sahara, Kalahart
Thar, Bub-al-e-Khali

B. Marginal areas of
hot deserts

C. Atacama
D. Tundra climatic regions

A-C- Scanty vegstation;
few large mammals,
msects, reptiles and
birds

D-Rabbits, rais.
antelopes, and ground
scpuirrels

Grassland A Tropical

A Large areas of

A (Grasses: trees and

Savannsh Africa Australia large shrubs absent;
B. Temperate South America . giraffes_zebras,

Steppe and India buffaloes, leopards,
hyvena. elephants, mce,
moles, snakes, worms,
ete. are common animals

B. Partz of Eurasia B (Grasees; occasional

and North America trees suchas
cottonwoods, oaks and
willows, gazelles, zebras,
rhinoceros, wild borses,
hons,_ vaneties ofbirds.
worms, snakes stc. are
comumon ammals
Aguatic  A- Freshwater A- Lake, rrver, streams Algal and other aquatic
B- Mamme and wetlands and marme plant
B- Oceans, coral reefs, comrmunities with

E
(]

lagoons and estuaries

varieties of water

dwellmg ammals
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Alttudmal Slopes of high mountam Deciduous to tundra Biogeography and
ranges like the Himalavas, vegetation varving Biodmversity
the Alps etc. according to altitude

=

Omn the basis of climate and vegetation-

For detated study these biomes have been identified:

{1) TheEvergreen Ramforest Biome
{) The Temperate Grassland Biome
(n1) TheArctic Tundra Biomes

L The Evergreen Rainforest Biome

The evergreen ramforest biome 1= found m the equatorial zone extendmng 107 North and
South lattudes fromthe equator. These evergreen forests are found m the equatorial
belt ncludmng areas of Amazon lowland of South America. Congo basmn of Afnica and
islands of South East Asta As vou are aware the sun ravs fall directly on the equator
throughout the vear therefore the area expenences high temperature _This area also
gets heavy ramfall throughout the year rangmg between 150 em- 2530 an. Evervdaym
the afternoon heavy ramfall (convectional ramfall) occurs m this region. You nught have
read about convectional ramnfall 1n the lessons on climate. In equatorial areas mgh
temperature and ramfall are helpfil for the growth of a varety of natural vegetation and
wildlife.
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Fig. 10 2 The Evergreen Ram forest Biome
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Trees of evergreen forests have generally buttressed trunks and shallow roots. There

are three levels of evergreen ranforests,

1 Thecanopy or upper level where height oftrees are about 20 metres to 60 metres.

These are hardwood trees for example ebony, rose wood., sandabwood, cinchona,
mahogary, etc.

tt  The intenmediary level or second level where the height oftrees 15 about 10 metres
to 20 metres. Palm 15 an important species ofthis level Besides that other parasitic
plants are also found in this laver

#i  The lower level or third level where height of vegetation s about 10 metres from
the surface. In this level a vanety of plants such as ferns. mosses, orchids, etc.are
found. Because oftall and broad leaf dense plants here sunhight does not reach the
ground. Therefore the surface laver 1= always wet and muddy. Evergreen ramforest
15 mhabtted by numerous wildhife species like elephants, lenmur, bards, reptiles, meects,
etc. The water bodies ofthe equatorial areas are also rich manimal life with alligators,
fishes. frogs. Hippopotamus etc. Because of the impenetrability and high vegetation
growth mn the lower part, most of the msects. birds and ammals reside on the
branches of the trees. Generally, they do not come dovwn to the ground. The
productivity of the tropical ramforest biome 15 the highest of all biome types ofthe
world. It may be pomted out that the ramforest biome represemts only 13 percent
ofthe total geographical area ofthe world but this biome accounts for 40 percent
ofthe total productrvity of the world.

For the last several decades people from other areas have encroached this area and
started explosting natural resources m the name of various developmental activities.
These ramnforests contam about 40% ofall known species of plants and animals ofthe
world. Deforestation of rainforest 1s just not ecological but also has very adverse
environmental consequences. These evergreen forests are known for carbon sinks wiach
help to reduce the impact of global warmmng on the earth.

Temperate Grassland Biome

Temperate grasslands located m temperate zones, by the northern hemisphere 12 Eurasia
and North Amernica have contmental types of chimate. Whereas grasslands m the southemn
hemisphere are located along the coastal areas of Australia and South America Smce
these areas are located m the ramn shadow areas of the high mountams, therefore recene
scanty ramfall These graszlands are called by different names in all these areas. For
example i Eurassa_the grasslands are called the Steppes which extend towards east
from the coasts ofthe Black sea to the plams of Manchuria m China. In Worth America,
the grasslands lie between Rockies mountains and Great Lakes are called Praines. In
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South America these grasslands are known as Pampas m Argentma and Umguay. In || Biogeography and
Africa these grasslands are found m South Africa and called Veldt. The same temperate Biodmversity
grasslands of Australia are called Downs and are located mthe Murrary - Darling rrver
basms.
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Fig 103 Temperate Grassland Biome
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Sl -
&!,—1 ACTIVITY

Locate areas lying i the Temperate Zone on the outline map of the world.

o 4

Axg you are aware that regions that lie m temperate climates recerve very less precipitation.
The amount of preciptation s not sufficient for the growth of trees but 15 sutable for grass,
therefore m this region extensrve grasslands are found. In Eurasia Steppes grasslands are
known for short and nutrtious grass. These grasslands are known for different tvpes of animals

like antelopes. horses, wolves, kangaroos, emu, wild asses, wild dogs, =tc.

These Areas are extenstvely affected by human mterventions. Due to human mtervention
these temperate grasslands have been converted mto agnicultural fields and are known as

‘grananies ofthe world. Temperate grassiands are sustable for production of wheat. Another
major actrvity m these grasslands 13 pastorahism or domestication of anmmals.

[ ]
=
(e
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Tundra Biome

Tundra biome 15 located m the northern parts of North America includng Alaska
northern most areas of Canada. Greenland and the Arctic regions of Russia Thisisa

cold desert area where summers are very short and cool

Natural vegetation includes grasses, mosses_lichens_ etc. The antmal species mclude
resident and migrant ammals. Resident ammals are those which can adpst to the changmng
chimatic condtions. Whereas migratory antmals are those which start migrating to the
wanmer places mthe very begimmng of wanter for example several birds such as water
fowl ducks, swans, geese etc. Some other animals of this region are reindeer, wolves,
foxes, musk-ox, aortic hare, seal etc. Productivity in tundra biomes 13 very low since
this region recerves very lzss amount of solar energy and most ofthe surface i the
region 1s frozen throughout the vear: Soils are also not developed and suttable for plants.
In such circumstances the crop growmg season 1s also very short.
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Fig 104 Tundra Biome

Due to very harsh climatic condmtions, the population here 15 very low. Some tribessuchas
Samoveds, Lapps. Finns and Yakuts. Eskimos live i tundra regions of Burasia. Canada and
Alaska respectively. By introducmg developmental work and modem technologies a lot of

efforts are being done to bring these tribes mnto the mamstream.
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. INTEXT QUESTIONS 10.3 Biodrversity

1.  Explamthe meanmg of Biomes.

2. Name any two regton where desert types of biomes are found.

X =
fgrt ACTIVITY

Collect visuals of amimals found m different Biomes and prepare a chart.

10.4 BIODIVERSITYAND ITS IMPORTANCE

The term Biodmerstty ongmated from two words, Bio (Iife) and drversity (variety). Biodrversity

may be defined as a specified geographical area where a vanety of organisms mcloding flora

and fauna are found. It encompasses terrestrial and aquatic ecosystems fonmed by the varieties
of plants, antmals. and micro-organisms_ mcludmg the genes these organisms contam
Biodrversity 1s related to the varability withm the species and between the species and that
within and between the ecosystems. As vou are aware that biodrversty onthe earth s very
precious for all ncludmg lving or non-living things. Actually biodrversity s a result of rmlhons
of years of evolutionary history of different species on the sarth.

The mmpact of biodmersity on humans and humans on biodmversity 1= vigible af all places ofthe
earth Biodmversity has contributed m vanous ways to the development ofhuman cultures i all
geographical regions ofthe world as well as Human societies i all parts ofthe globe have also
played an important role mn shapmg the drversity of nature at different levels.

DOYOU KNOW?

Everyvear on 22 May 1= celebrated as International Biodrversity Day.

In an ecosvstem each and every organism extracts its needs from others and also contributes
something useful to other orgamsms. Ifan ecosystem 1s more diverse then there are more
chances for species to survive through adversities and attacks and as a result the whole
ecosystem becomes more productive. Therefore the loss of species i anv ecosystem will
decrease the capability of the ecosystem to maintain ttself Hence, the vanetv of speciesm an

ecosystem makes 1t more stable.
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Biodiversity 1s an tmportant resource for all human bemngs in their daily life. In terrestrial
ecosystems an important part of agro-biodrversity 1s 'crop diverstiy’. Apart from that other
economic commodities such as food crops. lvestock, forestry, fish, medical resources, etc.
are also provided by the natural biodrrersitv to humans.

o ™

Tl
' sctrviry

Enlist the commodities provided by nature to humans:

L -

Biodmersity enables us to understand how life functions and the role of each and everv species

n sustamning the ecosystems of which humans are also a spectes. That 15 why btodiversity 1s

necessary to sustain life on the earth and 1t 15 the responsibility ofhumans to consider that
each and everv species along with us have a basic right to exist on the earth. Ifthe level of
brodrversity 1s high that means the state of our relationships with other living species m the

ecosystem s good.
Loss of Biodiversity

Fast growth of population and subsequently increasing demands of resources have accelerated
the rate of consumption of natural resources tremendously 1n the world over. It has also
wmcreased the loss of different species and their habitations i all parts of the world. The
impact of the growmg population may be seen m tropical regions which occupy only about
one -fourth ofthe total area ofthe world and contam about three fourth ofthe world population.
Inthese areas over explottation ofthe natural resources and deforestation to fulfil the needs
of a large population have become a great cause of concern. The tropical ran forests contamn
about fifty per cent ofthe different species on the earth therefore destruction ofnatural habitats
of wild flora and fauna in these forests have proved disastrous for the biosphere of the entire

world.

WNatural calamuties such as sarthgquakes, floods, volcanic eruptions, forest fires, droughts, etc.
cause damage to the flora and fauna of the earth. Pesticides such as hydrocarbons and toxic
heavy metals and other pollutants destroy the weak and sensitrve species. Species which are
not the natural habitants of the local habitat but are mtroduced m the systems_ are called
"exotic species”. There are many examples when a natural baotic communtty ofthe eco systems
suffered extensive damage because of the mtroduction of exotic species.

DO YOU ENOW?

Chir 15 an exotic species which was planted mthe Himalavan areas dunng colomal time i
Inda

A
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Conservation of Biodiversity

Biodiversity 15 mmportant for human existence. All forms of life are 5o closely mterlinked that
disturbance m one grves nise to unbalance to the others. If species of plants and animals
become endangered thev cause degradation in the environment, which may threaten human

beings’ own existence.

There 1s anurgent need to educate people to adopt environment-fnendly practices and reorient
thetr activities m such a way that our development 1s harmonious with other life forms and 15
sustamable. There 1s an increasing consciousness of the fact that such conservation with
sustamnable use 15 possible only with the mvolvement and cooperation of local communities
and mdniduals.

Ed oo

Every vear World Sparrow Day 15 celebrated on 20th March. This 1s the most common
bird specics in urban areas m India. Sparrows are generally found i groups and feed on

grains. Now numbers of these house sparrows are declining due to various reasons.

Can you find out the reasons?

e,

T =
O scmviry

The Bishnois commmunity Inang mnorth India 1 known for consenvation of natural vegetation
and wildhfe m India. There are several other communities i India who depend on forests
for their Inelihood. Collect information about them.

B

There 18 aneed to develop local level mstiutions like Van Panchavat for forest management
and to promote practices for conservation of species and their habstats. Such mstitutions are
very actrve msome states ke Uttarakh and. Moreover, school students can also take mitiatnies
by orgamsing local level events for sensttising and motrvating  local communitses in the process
of forest and wildlife conservation and management.

The government of India along with other nations have signed the Convention of Biodmversity
at the Earth Summat held at Rio ~de-Janewro, Brazil in Juns 1992 The Convention of biological
drversity covers biodmversity at all levels including ecosystems, species and genetic resources.

In India several national parks and sanctuarnies have been established to protect, preserve
and propagate the variety of wildlife species within natural boundaries.
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o "
:Q: ACTIVITY

Prepare a hst of national parks and show them on the map of Indsa.

Countries which are situated in the tropical region possess a large number of the world's
species diversity: There are some countries namely, Mexico, Columbia. Ecuador, Peru, Brazil
Zaire, Madagascar, Chma, India, Malaysta, Indonesia and Austrabia i which mega biodrversity
places are located. In order to concentrate resources on those areas that are most vulnerable,
the International Umon for Conservation of Nature and Watural Resources{TUCN ) has wdentified
certam areas as hiodversity hotspots As vou are aware that different types of vegetation are
very sigmficant smce these determine the primary productivity of anv ecosystem. Hence,
hotspots are defined accordmg to different vegetation species found in the area

.-: "“ L
2!:‘1 ACTIVITY

Locate countnies stuated m tropical regions known for nich bwodmverssty: Identify Biodrrersiy
Hotspot onthe map of Tndia.

- INTEXT QUESTIONS 10.4

1.  Name any 3 countries which has mega Biodrversity hotspots.

2 Inwlhich vear India has signed the convention ofbiodversity.

Terrestral
-Ecosystem
E WHATYOU HAVELEARNT | [ Aduatic
Food chan
- Onthe basis of
chmatic condttion
Biosphese — | Biomss —
| 1 On the basis of
Buotic Abotic — climate & vegetation
Component Component
—Lossof
Biodrversity
Biodrversity
& tts importance | Conservation of
Brodrversity
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TERMINAL QUESTIONS Biodmersity

1. What 1s a biome? Explam tvpes of biomes.

=

Explain the characteristics ofthe evergreen ramforest biome.

(%]

Distinguish between Tundra and Temperate biomes.
4 What = the importance of Biodrversity?

5. What efforts should be done to conserve Biodmversity?

ANSWERS TO INTEXT QUESTIONS

10.1

1. Biotic

2. Physical

3. Biotic. Abiotic

4. lnked
10.2

1. False

2. Te

3. False

4 Te
10.3

1. A biome 15 plant and antmal commumity which comes under a terrestrial ecosystem
that covers a large geographical area

[

Sahara Valahar, Thar, etc. (anv 2)
10.4

1. Mexico, Peru. India, China, Indonasia ete (anyv 2}

(]

1992
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