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calyx n. tech. (pi. calyxes or calyces) a ring of 
leaves (sepals) which protects a flower before it 
opens and later supports the opened flower.

Calyx w ill always remain the base upon which 
beautiful thoughts an d  ideas blossom.



It is a matter o f great pleasure and immense satisfaction to present the second issue o f 
‘Calyx’, the student magazine o f S. P. College, Pune.

The inaugural issue received tremendous attention, appreciation and applause. The 
novel concept o f offering complete freedom to the bright students o f the college to run a 
magazine devoted.to acadehiics, generated a strong wave o f enthusiasm among the talented 
students of all the departments o f the college. Inspired by the quality work o f the previous 
batch, the students o f the Study Circle o f this batch took up the challenge o f bringing out 
an equally qualitative second issue with great zeal, devotion and hard work!

This year, the students decided to have a specific theme for the magazine. After a lot 
of intellectual churning, they proposed to write articles on ‘Nature’ — a very deep, intriguing 
and vast, but attractive and all-pervasive, topic. The great creative minds in ail the 
disciplines— Science, Literature, Music, etc.— have always found their source of inspiration 
in Nature. The search for truth also ultimately leads one to think on the secrets o f nature! 
Thus, it was a challenging task for these young minds to relate the larger and somewhat 
abstract concept o f Nature to their areas o f interest and study and write articles so that 
they could come up with this special issue on ‘Nature’. I am extremely delighted to say 
that our students accepted this challenge and with tremendous hard work, have produced 
nine very high quality articles. These articles exhibit amazing variety and touch upon 
several aspects o f Nature like Mathematics in Nature, Nature in Literature, Nature 
Within— a psychological perspective—r-Nature and Political Science, etc.

All the articles in the magazine are written by the students without any help from 
their teachers! The magazine is an experiment o f providing the young mind an opportunity 
to discover things by herself. We are proud o f her originality and sincere efforts.

I heartily congratulate all the students o f the Study Circle and wish all o f them great 
success! I take this opportunity to thank our Principal Dr. M. A. Pendse for his constant 
encouragement and support. I am also thankful to the members o f the teaching and non
teaching staff o f the college for their interest in the activity.

V. M. Sholapurkar 

Vice-Principal

Calyx /  3



Nature
Anuja Bhalkikar, Deepshikha Chatteijee and Siona Daniels

I w i M  *iHciivn ^  I N tt

14

5

Interlinking of Rivers Project
Biswajit Deb and Utsav Vatsyayein

Nature and Political Science
Pradnya S. Khade

Nature and Literature : An Endless Saga
Kunal Ray

The Nature Within
Chinmay Aradhye

T IW

21

25

28

30

32

Mathematics in Nature
Abhay Soman

The Ethics of Environment
Kaushika Draavid

39

45

Published by : Principal Dr. M. A. Pendse, S. P. College, Pune - 411 030. 
Printed at : Shree Mudran Mandir, 914 Sadashiv Peth, Pune - 411030.

Calyx /  4



Nature
Anuja Bhalkikar, Deepshlkha Chatteijee and Siona Daniels

S. Y. B. Sc. (Botany and Zoology)

Why is it that most of us feel that we can find spiritual refuge in 
nature? Why do we treat nature as a heavenly abode? Yes, it is true, peace 
of mind and body can be found in nature. It is this wonderful sight—the 
beauties of nature—from which are begotten fantasies that take us onto a 
wild, happy journey. But scientists have always preferred to stick to reality. 
They have, finally discovered and uncovered secrets and forces in nature 
that have been, hitherto, unknown and incomprehensible.

There are some forces in nature that surprise and awaken the 
unscientific, that astonish and leave you spellbound. There is, however, 
much that is unknown. A  journey through the thickets of scientific 
guesswork and firm evidence leads us to the revelation of certain physico
chemical forces, seen in plants, animals, human natxu'e and what may lie 
beyond these. Through this piece we are trying to present the physical 
world in harmony with the living, which in totality, indeed, represents 
Nature in the true sense.

“Geometry has two great treasures; one is the theorem of 
Pythagoras; the other, the division of a line into extreme and mean 
ratio. The first we may compare to a measure of gold; the second we 
may name a precious jewel.”

- Joharmes Kepler (1571-1630)
Any objective observation we make about nature must include a 

discussion of proportion, for it is the rule of proportion in the examination 
of nature that causes us to observe an organized universe and a universe 
in chaos, rational and irrational numbers, harmony and discord, truth 
and falsity. These descriptions are merely proportional effects of the 
opposition that is inherent in all things.

Harmony is crewed within nature as the Divine Proportion. The
divine proportion ascribed to our collective state of observation has been 
expressed thus: "For of three magnitudes, if the greatest (AB) is to the 
mean (CB) as the mean (CB) is to the least (AC), they therefore all shall be 
one."

A C B
AB/CB = CB/AC = 1.618...

The divine proportion was closely studied by the Greek sculptor 
Phidias, and as result, it took on the name Phi. Its reciprocal is called phi. 
Phi is also referred to as the Golden Mean, the Magic Ratio, etc. It is 
an inherent and essential part of nature. It can be found throughout the 
universe, from the spirals of galaxies to the spirals of a Nautilus seashell.
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from the harmony of music to the beauty in art. A botanist will find Phi in 
the growth patterns of flowers and a zoologist sees it in the breeding of 
rabbits. The entomologist views it in the genealogy of a bee and the physicist 
observes it in the behaviour of light and atoms. A Wall Street analyst finds 
it in the rising and falling patterns of a market. In the ancient times, it was 
used by Egyptians in the construction of the great pyramids and by 
Mexicans while building the Sun Pyramid at Teotihuacan. The Parthenon 
at Athens is a classic example of the use of the Golden Rectangle.

The Golden Ratio is generedly believed to have been derived from the 
Fibonacci Sequence. However historical records show that the number 
was known long before Fibonacci derived it from the famous sequence.

If we look around, we can find Phi in the opposing spirals of the 
sunflower, and also in the leaf arrangement on plant' stalks. We can even 
find it in our own body! If we take a ratio, for example, the distance from 
our head to the toe to the distance from Our navel to the floor, the ratio is 
the Golden Ratio. The same is true of the ratio of distance from the shoulder 
to flngertips to the distance between elbow to fingertips, and so on. Another 
amazing example is the pentagram. In it, lines divide themselves into 
segments according to the divine proportion. It is believed to be the ultimate 
expression of the divine proportion. Phi was also used by Renaissance 
artists like Michelangelo, Raphael and Leonardo da Vinci, and by musicians 
like Mozart, Beethoven and Bach. Phi, therefore, presents itself in the 
very physical nature of creation of Nature. It is seen as the beauty and 
organization within the cosmos. It is the harmony and glue the keeps 
Nature united.

We have thus observed that an astonishingly precise pattern or design 
exists in Nature. That is not all—^when we think of the Aurora borealis we 
can only wonder. Aurora borealis is a beautiful display of lights seen at 
the poles, called Northern lights at the North Pole. It is an example of 
how Nature, in an act of protection, generates so much beauty.

But how does it happen? It originates in the sun. During huge 
explosions and flares, large quantities of solar particles are thrown out of 
the sun into deep space. These plasma clouds travel through space with 
speeds varying from 300-1000 km/s (over a million km/hr), but even with 
such speeds it takes these plasma clouds 2-3 days to reach Earth. When 
they are closing in on earth, they are captured by earth’s magnetic field 
and guided towards earth’s two magnetic poles. Northern lights occur as a 
result of solar particles colliding with the gases in the earth’s atmosphere. 
On their way to the geomagnetic poles the solar particles are stopped by 
earth’s atmosphere, which acts as an effective shield against these deadly 
particles. When the solar particles are stopped by the atmosphere they 
collide with the atmospheric gases present and the collision energy between 
the solar particles and gas molecules is emitted as a photon (a light particle). 
When we have many such collisions we have an aurora (lights) that may 
seem to move across the sky. To see the Aurora borealis with the maked 
eye, at least 100 miUion photoms have to be geuerated.
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The beautiful blue sky on a sunny day.... So many poets, artists and 
suchlike have expressed their admiration for the blue sky. But, do we ever 
ask why the sky is blue? It is so due to one of nature’s physical 
phenomena—scattering. The light reaching the earth consists of all the 
seven colours of the rainbow and thus appears white. However, as it passes 

■ through the atmosphere, scattering takes place. Blue light gets scattered 
the most, giving the sky the blue colour.

Now, we come to an interesting question: What will be the colour of 
the sky on the Moon—White? Black? Blue? It is black. We must remember 
that the moon lacks an atmosphere. As a result, there will be no scattering 
of suns light. Due to absence of scattering the sky’s colour would be 
perceived as black.

Thus far, we have discussed a few marvels of nature, but at the macro 
level. If we consider the micro level— t̂he level of atoms and subatomic 
particles, we encounter certciin near impossible scenarios. The behaviour 
of atoms and various related phenomena we have hardly started 
understanding and their study belongs to the complex field of quantum 
physics. One such recently observed phenomenon with great futuristic 
implications was the cat state.

The cat state is the condition of being in two diametrically opposed 
conditions at once, like up and down, black and white, dead and alive.
In this case, the atoms are spinning clockwise and counterclockwise at 
the same time. This fall scientists announced that they had half a dozen 
Beryllium atoms in the cat state. Atoms, in this condition, exhibit an 
important feature—perfect s}mchrony. The atoms do whatever it is that 
they do, together, in perfect synchrony, whether they are across a test 
tube or across a galaxy. This leads to the idea that measuring the properties 
of one particle could instantaneously change the properties of another 
one far away. The notion of particles spinning in two directions at once is 
strange. It has great futuristic applications for making new age computers, 
electronics and other equipments.

***

When we look around and see plants we get a sense of tranquillity, 
peace and pleasant inaction. This, however, does not mean that plants are 
inactive or imperceptive—far from that. They too can feel and respond to 
the physical elements and other stimuli as we do.

Plants anywhere on this earth grow with their shoots growing upwards 
and their roots downwards. Why is this so? This is so because plants cam 
sense gravity. But how do plants sense gravity? This has been explained 
very well in some lower plants like mosses. Mosses on earth grow away 
from earth’s gravity and thus have a definite configuration on earth. In 
space where there is no gravity, they grow in odd spirals. Possible 
explanation is as follows: Amyloplasts are tiny starch-filled particles that 
float within cells. They are heavy and gravity pulls them down. When normal 
gravity vanishes, the position of starch particles is determined solely by
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structures inside cells, e.g. c3doskeleton, which is a network of fibres and 
gives cells a definite shape and holds nucleus and other structures in 
place. Probably, cytoskeleton causes amyloplasts to cluster together. 
Perhaps calcium ions flowing in and out of cells control the growth direction. 
Clustering affects calcium ions and instructs moss filaments to curve in 
clockwise direction.

In higher plants shoots grow up and roots grow downw’ards because 
of response to gravity rather than light. Shoots are thus negatively 
gravitropic and roots are positively gravitropic. Cells in the central region 
of root cap appear to be the organ that senses the pull of gravity. Root cap 
senses force and transforms that to a signal, which helps growing root 
region understand in what direction to grow. Growth regulators and ions 
play an important role.

It is a known fact that plants trap light energy and convert it into food 
(starch) by a process called photosjmthesis. But do we also know that 
plants can actually regulate their ^owth activities depending on the 
nature of light? This is possible due to a chemical called phytochrome.

Phytochrome is a protein with chromatophore (pigmented portion) 
prosthetic group that resembles in basic structure the open chain 
tetrapyrrole chromophore of the algal pigment phycocyanin. 
Phytochromes have specially been observed in germinated seedlings. They, 
however, mediate several responses as listed.

1. Elongation (leaf, petiole, stem)
2. Hypocotyl hook unfolding
3. Sex expression
4. Bud dormancy
5. Root development
6. Rhizome formation
7. Leaf abscission
8. Bulb formation
9. Succulence
10. Enlargement of cotyledons
11. Seed germination
12. Flower induction
13. Formation of tracheary elements
14. Changes in rate of cell respiration .
15. Synthesis of anthocyanln
16. Increase in protein synthesis
17. Increase in RNA synthesis
18. Auxin catabolism
19. Permeability of cell membranes

Calyx /  8



20. Photoperiodism
21. Seed respiration
22. Changes in membrane conformation
23. Changes in turgor

It has been suggested that phytochromes exits in two forms, Pfr eind 
Pr, which are interconvertible.

600nm red light

Pr Pfr

t

Far red Light 730nm

Slow conversion in dark

Pfr is the biologically active form of phytochrone, which brings about 
the responses enlisted, while Pr inhibits those responses. In red light 
(600nm) Pr is quickly converted to Pfr, while far red light (730nm) quickly 
converts Pfr to Pr. Some Pfr is lost by slow conversion to Pr in darkness. 
Thus we can say that, with reference to germination and other processes, 
red light has a positive effect on plant as more of Pfr is formed in it, while 
far red light has an inhibitory or negative effect.

Music has a soothing effect on us as we listen to it. It rejuvenates our 
minds and fills our bodies with a new energy. But can plants respond to 
music? Surprisingly, they can. It has been observed that when certain 
tunes are played plants grow more vigorously. Tomatoes exposed to certain 
melodies grew 2 V2 times as large as those untreated. It is believed that 
each note chosen to make the tune corresponds to an amino acid in a 
protein while the entire tune corresponds to the entire protein. How exactly 
the tune stimulates protein synthesis is not known. However, we can make 
some of our own deductions.

To understand the process, we first must understand the process of 
protein s3mthesis. The information regarding a particular protein is present 
in the DNA inside the nucleus. Protein synthesis is initiated when this 
information is transcribed onto another molecule called m-RNA by the 
process of transcription. Ih this process a strand of m-RNA complimentary 
to that region of DNA containing the necessary Information is produced. 
Each of the three nitrogen bases on m-RNA is called codon, corresponding 
to an amino acid. Formation of m-RNA is initiated when an enzyme called 
RNA polymerase with an a factor locates and then attaches itself to a 
promoter region of DNA. Later, the m-RNA molecule leaves the nucleus 
and protein sjmthesis starts when small moleculas called t-RNA fetch amino

Calyx /  9



acids corresponding to each codon, which are then linked up to form the 
whole protein. This process is called translation.

We can thus correlate and say that the starting note consisting of 
some typiceil sound vibrations stimulates RNA polymerase to attach to a 
certain promoter, corresponding to a particular protein, on the DNA. This 
initiates the m-RNA synthesis. The notes following correspond in length 
to the real time taken for each amino acid to come after the next. As length 
of each note is fixed and each corresponds to a particulcir amino acid, the 
entire process is expedited. Thus protein synthesis is faster. Also, by playing 
the whole tune anytime a particular protein can be S3mthesized in more 
amount. Stemheimer claims that when plants hear the appropriate tune 
they produce more of that protein. Hence desirable plants can be grown to 
a greater extent and undesirable plants removed. Using simple physics to 
compose the proper tune can do this. We can, thus, indeed serenade the 
plants to grow!.

After a hard days work and a difficult ride back home, the familiar 
bark and a wagging tail makes us instantly forget our frustrations and 
worries. Do animals possess the power to heal? Yes, they do and this is 
the reason why animals are used in different rehabilitation methods. 
Dolphin Theory is one such rehabilitation method, which enables special 
children to find, together with dolphins, a new direction towards success. 
Dolphins are also associated with the treatment of humans with 
psychological diseases. An American psychologist. Dr. David E. Nathanson, 
president of Dolphin Human Therapy, developed this extraordinary kind 
of therapy more than 25 years ago.

The inspirational elements of this Dolphin Assisted Theory employed 
by dolphin specialists are based on theories that have been useful in several 
other t3̂ es of rehabilitation therapies. The key elements are basically 
reward and motivation. The subject is asked to perform certain tasks that 
challenge him/her in areas such as speech or,language or motor skills. 
Mastery of those tasks result in the reward of participation in a behaviour 
with the dolphins.

Other kinds of dolphin therapies include the use of dolphin 
communication. Dr. Horace Dobbs, working in U.K., made impressive 
strides with Dolphin Therapy for people suffering from conditions such as 
anorexia nervosa. He reasoned that since music is known to alter moods 
and affect our well being, dolphin’s sonic communications could play a 
part in alleviating depression. This is because sonic waves Interact with 
brain waves in humans, which helps in alleviating depression* In his search 
to find an alternative to taking patients into sea to swim with dolphins. 
Dr. Dobbs developed the concept of ‘audio pill’, which captured the 
healing essence of dolphins. He took the concept one step forward by 
distributing thousands of copies of an audiocassette called ‘Dolphin 
Dreamtime’ which takes listeners on a mental journey into the 
dolphin’s realm. To swim with them.
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Dolphin human therapy also involves the treatment of special children 
such as those suffering from cerebral palsy. The theory focuses on 
encounters of children with dolphins. Accompanied by skilled trainers the 
children work on a swimming dock according to a schedule with at least 
one dolphin. Now the question arises as to how the children respond to 
this treatment. The answer to this question lies in the nature of dolphins, 
who are extremely gentle and who, in a playful way, miraculously and 
immediately realize the children’s deficiencies. The children get ciffection. 
In this way they become less shy, especially towards these beautiful 
animals, and re-establish contact with their surroundings.

The diseases treated with the aid of, dolphins are Autism, Ataxia, 
Attention deficit disorder. Brain tumour. Cerebral palsy, Cri-du-chat, 
Dyslexia, Leukaeihia, Meningitis, Mental retardation. Paralysis, Polio, 
Speech disorder. Traumatic brain injury, etc. Dolphin therapy does not 
claim to cure diseases. Nevertheless research has shown that by working 
with dolphins, disabled children are able to learn up to four times 
faster and more intensively when exploring the surroundings. In order 
to achieve positive treatment, dolphin therapy should be carried out for 
not less than two weeks. Another positive aspect is that the whole family 
can be integrated into the therapy, which can lead to basic progress in the 
future. Siblings of young patients also enjoy the company of dolphins.

For thousands of years we humans have lived on this planet. Many 
amongst us have objectively looked at Nature and admired it, but we do 
not seem to realize that we, too, are a part of Nature. We observe it as 
something different from us. Yet if we just opened our minds, it would 
dawn on us that we are as much a part of nature as plants and animals 
are.

Have we ever considered why we seem to feel a person’s distress when 
she/he is troubled? Most people would answer by saying that this happens 
because of the human ability to feel. However, the answer is more biological. 
For many decades scientists believed that cultural evolution was divorced 
from biological evolution. Recent discoveries on mirror neurons have 
proved them wrong.

Neurons are a type of cells that make up the brain and our nervous 
system. Mirror neurons are highly specialized and complex neurons with 
special abilities. They can simulate what a person observes and the 
simulation Involves the person itself. These neurons are found in several 
areas of the brain. They fire in response to a chain of actions linked to 
intentions. Because of these neurons, you know how a person feels, 
because you literally feel what that person feels. The multiple mirror neuron 
systems in the human brain specialize in carrying out and understanding 
not just the actions of others but also their intentions, the social meaning 
of their behaviour and their emotions.
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An interesting feature about mirror neurons is that when they 
are activated, the person is incapable of showing any movement. But
let us not suppose that mirror neurons are found exclusively in humans. 
They are also found in monkeys, apes and dolphins, although not in a veiy 
developed condition. In fact, mirror neurons were first discovered in a 
monkey. An experiment was carried out in which the monkey’s brainwaves 
(generated by tiny impulses travelling through his brains neurons) were 
recorded while he moved. A  surprising thing was then observed. A  young 
student entered the lab eating an ice cream. As the monkey observed the 
student the recording device went berserk, even though the monkey showed 
no movement at all! The neural activity, after several years of hard work, 
was attributed to the mirror neurons, which simulated ice cream eating in 
the monkey’s mind involving him, so that he, too, experienced the 
satisfaction that the student himself felt.

Mirror neurons can explain some very common reactions in us. If we 
see a* person choking on her food we can feel that person’s distress and 
are quite often immobilized for a second or two. When we are watching a 
match on T.V. we remain glued to the set and feel the adrenaline pumping. 
All of this is due to the mirror neurons. But we also observe that everyone 
does not enjoy a match. We must remember that a person’s mirror neurons 
are unique, and hence a person’s response to a particular situation is also 
unique. Still, there is one caveat. Mirror neurons work best in real life, 
when people are face-to-face. Virtual reality and videos are shadowy 
substitutes. Therefore, reading a book or watching T.V. does not trigger 
mirror neurons as effectively as something that you observe in front of 
you. Nevertheless, observing violence on T.V. does trigger mirror neurons 
to a certain extent and hence these things are improper for child viewing.

Thus mirror neurons help us understand the very nature of ris humans 
beings, and make us realize the reason why we are cultural and can feel 
and think. As mirror neurons are a part of our biological constitution, we 
can clearly say that cultural and biological evolution are intimately linked. 
We can also see that in humans the brain is the controlling organ and as 
we try to delve deeper into its complexities fascinating facts are revealed.

Lastly, there are many things in nature that are unknown and 
unexplained yet. Relatively recent discoveries of the Bigfoot in Kerala, the 
Yeti in the Himalayas, the Bermuda triangle in South Atlantics and so on 
have left many scientists clueless. A number of ’eyewitnesses’ are ready to 
come forward and claim their existence even though the investigations 
carried out so far suggest that they can only be mjdhs.

Conclusion
The dictionary meaning of the word ‘nature’ Is: ‘the physical world 

that surrounds us’. But this phrase alone cannot sum up the vastness of 
this concept. As Pascal said, “Nature is the infinite sphere in which the
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centre is everywhere and the circumference nowhere.” Nature not only 
includes plants, animals and human beings, among other things, but also 
the relation that exists between them. There is something that holds all of 
it together. Further, there is a harmonious design in nature; nothing is 
haphEizard. It can riot only create but also protect. It is a source of 
inspiration and beauty.

GSGaGaO .
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^  # R T ^  cTt ^qiwnid%^ fwf^pihMT

l̂l̂ riJId 3 1^  Pj^jfduP 3Tltcr. r W ^  Mild Pi TfTJJfT
<+lPlcimMI '^[5^’, ^  ĴMTcT ^ ‘3Tf^Hi*ll^'ddH,’ dk'jild
PrpM ^  smm 3r^  ^  s n ^ .

‘̂ h rfW  ĴlfdcfRT’ 3T# ^  ^  <*lfd<l'HMI HM 

ciidl̂ d'] ‘̂ 5 ^ ’, ^U|M ( ^  ĉiiriTfB ,̂ dMNUIId
q WmTiTRt T5 ^  TRNt ^  TOIT W m ^

chlPdciWÎ  % ^^| 3 #  f ^ ,  ^  tth^ ^ jTT̂ pf ^  ^  fliw
•^TT^3qTt?T ! c!#cT w  fcf#T W fW  l̂c(Î JH T I^  ^ i^KldT 3IFTt WN!d'

<4Ĵ IWl(ldll 3dJ[^ 3Tlt. Ĵ|fT=in ^̂ J f̂ldldra
'’Trf’dT ^  3 W  fSdl^l 3 ^ ^  ^ l̂oSTmT, 3nW?TT

3Tip^^«iT^ aiPuHNNi '̂TFqr ^fd<mi^
3T|Wt ^1^. fw if^  ^  3R ^ ^  ^  ^  ■̂ PT,

3Tit, t  3tPrft ^  ^  w s t e r  m
#3qTW %rn  ̂ Toi»i^ <+1ĵ I^  t ^ .  pqrat ^  '̂ fVI'S  ̂ Tt^KFTi^ ^
xn̂ PTdT pT55dT?T, ^  ûf;T ^  ^ fd g ^  3#?FT dl^d'IK ! TĴ  Pjcbiui1 ^
fgdW TTsrrdT j|vjrnN7 3w  ^  !

■«^wP4^iMfii TF5R?r^ ^«ir : i

3 T i* n f g ^ v i^  ^  \ i

- ^

t  ‘■ ^ ;^ ’ 'wT8zrf’% 3tdt̂  T ^  111^ w^. ‘tgah' TMil
3Tfd?R 3 T O ^  r l̂dT W M ^  3 W  3 # ^  ^M^d
srar̂ .
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3 ^  R̂ JlFdlel ^  3KT
=b<clld, ■̂n% ■HIMSc) -

■fg^tCTrafggR^ ?Rzi i

W JT 1 ^ ^ : 11
- %)

*?u|>i)T̂ , f^lHI^Ktem -c£(1?K1HTdMI TT3n  ̂ ^
■'T̂  fdJdftclIdMl '31*1'll’H'hKd d)<dld ! <4)<drld], <iTj'lc)dl 3T?PiTRTT

^Wir chifd̂ mî  wlWcZfT a#. 3# et arnn# ^  ^4r
arnê HH anso^ ■ '

HOOt̂ cKiTST VBt r̂eiTlT dHwf*<Km I
3jyiI*^<||Hddl: a^^TWK'̂ l'i^fw II

- (^ 5 ^ , ^  ^o)

arsif?i, ^  ^fwrsTT Jiî Ĥ̂ d ^Ri^ w  aroriRT a r r ^ r ^  ?rt, ^  
rqrcZTRT efiw HttcSrsqM, rillJIHIu) w sqi^  ^  3 « I^  ft^ . W l
?qT aTR^ dî cwi, tl^cqqn <Hic|'0d w m , ar  ̂1 ^ .

did 'blRriĉ i'dl̂  aiRiijId d'didi Î'jÎ D ar?ft d'̂ uî drld] oqÎ <̂ai
3^ ani. ar^ ^m«4ciH d«uî ddi 3r^igd am  w eit

R̂cT a?̂ . ^  ĉ[3r 1̂ 31̂  fd'cdl didil̂ oi ■qiTcT d^d 3Ro5
^  WRRT ^  3 ^  ^  ^pirf, ait qnfcw  '̂ W^.

'jdlMHRt T3?5Î  "55 aTRm P^ld^ W ^, 3PT  ̂rqRttmFt ^ 4 ^  
7iFT̂ Rr3Fr€ T̂%r a#  arfsoŝ . r^rai^ #  fFnePnm ^  jî

3TOrTRT 1W fcfsqRT ^  WRt. ^  R̂TRcR TTSIM |IT^ 
5R5R dIuiMf ZtqM ^  Ŵ crMl TTSIM ^TlfcT^
H'di'idl'll '3|̂ scrqi dnfdl 3 W  ^  -

oii4Si(did*.iMfd«|<yij^<Vi|ufni4K^^f5Vlfl'H: I 
TRT ^ti'dlfiUd^dW^iT^nd 4|4y)qf8|̂ <IMei)'4f: I I

- ( T ^ ,   ̂ uw f,  fF.

^|jwiu) ^  TiKf ĵ iRfdĴ iid) araeiT, H'd1q€xdi Jnrrarg  ̂ ^  a r o ^  

f?R5R ^  w r  31 ,̂ aPT  ̂ rqidMMIu) fT fcR^ 3RfRT, 3T%
diiPeî widi arort.

î f̂cRjrRt di'dî f ^ sirm  ^  a#,
arPT 3q# i  ansfe#. i3; [̂̂  3^, cr m4dt'̂  ?qT ?̂3Mr ^  ^^4qRmgR qpift 

ant, sreift an̂ oSrt
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3T5 ,1
^  ■W»*r;«<4 T?I^: 11

- (^ 5 ^ , ^  R,

'̂ =<ul'His?<ldlci 3-r̂ ?̂ , t  ^  SlIHcrHicni Hll̂ d-̂  3H .̂ 3iihci1 3Tlf
^5W?M 3i1«Rnf^ rq iw rt^
3T R ^  HWMI 3 r̂5qr 3TRIt̂ IRRcT ^  3Tl|, 3T^
iTRpf ^  hIUI^MI 3U6Kl^f sIN'dTd̂ l ^f^RfcT gy«<r1
fcĴ bluD tW  iM M I ?^Tdt P̂Pf̂ IRT dd>K <l'JlKr)l ^
=<l”H<.|-d1 felT ^13^. rHidi d li^ lM l ^  =BTo5̂ t̂̂ l̂  <.I'J||'»h1 odf^Htdidlcn,
Pl'ddfdlcl ^-■'l^idldd 3T?piM ?®^RP1T <iRd <4)<dl. d^d, - f^M ,
Tftrar-̂ ? f . Hddid, cr ?rao5^
3MR51c| 3RRM, ^

i n f i l l  d)iRiqmi^ f W ^  sTrarstrar R<?ld1 'o î <jhhi51 ^  -

fVleiitjePT>sf t  f^ ld U H ii^ : 3flr*JT <1^e[T*nm ^ 11

- (^ 5 ^ , ■?pf ?, \ i ) ‘ 

fW  ^  TT3IT '̂ liW ■Hqic; 3RRIRT fy^lqi Sudl'il 311'̂ l'̂ dl 3H^u|l-̂ l
44di^ aqî oŜ  nfdtgrft f^wW ^  1wi% 3 ^ '< ^  t  M4dld>4d l̂
3txik^  ^  antcT ^  ^  3RIT iraraT ^  <n w i  wm:  HNgFi%

#  ^ fd d  ‘1w  ^  TRMT T̂HTcT # /
'hlRl̂ l'HÎ  3p^.

•ddHxi'dq^ 3dW<u| f̂'sildl 5̂lfdc[RT (adl^^l ^TtNi
qR=hlO'dl WTT

dUlf^lr^+MM^vRH 3P*»T: Mdl^^d cfcfvfdl̂ l̂H, I

. • - (^ 5 ^  V9?)

<N I^ I ? R N ^  T̂ifR W ird  f t  3 W  3rtd?p!T ^W ef

rqH‘d< d^'lqq ^llddlW TR ^R )^ Ml̂ 'ld^o l̂ <RldI ^PW  'IMKI'jiNI 3 W

^  ig^^nmmsir i

- - (^ 5 ^  w f V9V)

^ q iw ^  'II'KMI^ ^Pjpf ^  HW<*ld< ĉJfT «R# 3nt, rMNUHI'J]
<NI^^ 3hisĉ  3 F IW  ♦H'W'wq̂ . Qddl 311̂ , 31^ ^JTfd r̂aidT ■^qqiq'̂
3TO1%.
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HHciî i] 5̂11̂  aiitcT art

■-̂ hllcî WMN 'firrom ' ^  •c|ldUir<1-«i'ldU|Kl | ^
31T^^ %M. ^?T -̂'qT^#t fridW ^  ^  T̂M l̂ldcjl̂ l̂  T3;̂ §raT
^^Vlld) c'MIiNI'Jl ?[nf̂ T 3#. ^ ĉTFSTT

T^imld T7^ a ^ ^ ld  ^^hsnn'̂ iwQ' !
•i?<+4H ^  IFTM ^ WT ^cTRT, cR r̂fl̂ mWR MId'fflH, 3W1T
^  <̂ )l(d«?iy

3J4<̂ THfS4i f f̂Vl^ejdlTqi

%?R(J qHT W^llfy<N: I

rfkf^itftgw
ff^ld: ^f«^oqir<q ^TR^OS: M

^ 1 ^ ^  fl^iid^rdT ‘w  w m ’ <^m\'^ af^rau^i),
31WT# ^  WT ^  ^  « f# ,  c^nWTF)' HTTTFn# 3T«T:^TO# d;ST ^

^ g r a r n ^ T W ^
W iraR R irn ^  I

^ s ftr  ^  ?RTiT ira^
TTOg^: n

- ( f m w ^ ,  a?, t^ )

f?T̂ -Mi4d]'cdl n̂lddî lci] ci'Hd l̂i?̂  %c5W 4̂di=K JR)3 ^dl, il<̂ l ^ ” 
T f^  #m?T ^ 04131̂  3T^ ^  WTcflrf. q^HMI f ^ .

ii3R 3TE?I?*5 Rt^rrat 37Nt3mr alfe ^tTR. 3T?Tra  ̂^  W  ^  cĤ dlxl 
33^ 37it,-3rt m w i m  ^rfFiR w r a i^  3^ , 3t

inuqim'^ #?rt, t  WIcfRT chlfdciW t o  ch<u|MI ^Rujldl 3 d ^

«c||dHlrt)d4dfHRfv)«H.
awtr ■fe f̂i?3RF5RIT  ̂ I

3m

^  5  ^m^^RTf^T: 11

■ - (fRHRhR, ? t o  3J. XV9)

wfM arrqRTT fjpRRRT f?rRn^ tom r 3  ^ ^z^rrm: ? to r w m w  
m?r. murefiFiFk m uwrto ‘t# ’ it 333553 %rf. 3<hmi
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SFFRRcR ^  R̂tRRi 5FR,
^  ^aiuiKi w  37i|. ^  w

3#T, cT^ BqrfoS ^ 2R2RqTRT ^  3MRIT m̂§T 3^fl^ cl?^ ^
t o r  RTcM, srt !̂ ]j|iRch ^  ^  ^  snsasnn̂ zjr
^IIW TFT^ ^R§^.

^RfeRrarsqr stIcrr  3tRn5 r z w , ‘3ifWRnf<Rrr( ^
(R^Plfdl ^133? ^  5̂3:#.

^15 7  T(m BqgF# ^
n̂o5% (M*l*<û ^ [q *RRIT ^  UrdelH  ̂I

and g;
^  ^ [̂̂  VI^’ îHI 11

- (arfq^fH^nf<Ri% # « it st̂ , ?)

TF#Er, ‘^^IJ^qTT’ ^  ^  RSd>ldl R fw ,  I^d^HI RRPf̂ FZIT 3T?RT 33T5IW2fT
ant, #  Iw t N t ^^di^id di<i<r)̂ l ant. ^iPrt a i^ ^ ,  $ fT ^  cte#  

^  Î RRfcT fft arr?RicTtR Mirumidjdi wnT-^#Fwrrt
art -fR r?3Rt RFt w ^ritIw t  ^  w  Ri^. an^RRtR
ĵoonr 3R^Rrnw ^  friRT 3??R r̂rOT r̂rrtt ^iz^. t t  diif^dw ‘fgqjr^frfwr’ 

aRit t?k T̂'jhi R% M wnt ‘3rgjriwT’ aror ^̂km4)ji anw nrnraidî d 
R t t  $'^*3NNd FT ■?K ^TWR RiiiR|'j|ld1dld F̂T FR?t a#T
T pJ^ Ĵ Î 'Tldl W HT chlVilM^, arsiti; ? lfR T ^  1w, cHIdlei R^jqW^,
§)I^n1, ĉii-dl ai^Hdl HMdId. <<l̂ o6l ^ anWdtR ^  elld)-d
cR dRlcUd ^^td,^|iKld ttW. •q f̂ q#T qRdRT qjrfeRRT r̂ tRdt -

., dfiJ|Rdd«;'4chciHI uRcileWR^qi W ^: I 
aiM^n'4iu^M Î cRlT: 11

- (a^Rq îRRnfRRR:  ̂ ^  ara, q?. y )

tfeR ?Ruim^^Ml RRiM cqRT %RT ant, R̂fcRt ^  qR^
sriqq  ̂ant, tcft anRenr T̂oŝ Fnr Mui-om 3t?ĵ '3Io5ct ant̂ r, art ■q’tR
d,i(d5RT ^5#.’ t t  RRrnfsqT nrniqnr diilddinit w c t  %eqr antw.
cî cT, ^MidOd tR nrtq; ĵ i«dicid r Rbt̂ d 3R5H: t)^. tr̂ nr
■H<sqf aRPRRRT tW t RiRnRuy fqyt r nrtqi ^cfldi r)' qnntt fttR t t , ^ hi 
a n l^  ^  3nfR an?m Rtsn m m  ?qr M tr  f?R r<^m i firfiw ^  qRt. nt^ 
annet ItR 3t^ iTRqrqr rrt tntq msqr, t  anq̂ iT ftcmRT #  an3R<jftt Rint. 

arneRT an^RntiR irprqfqr %5T5t qftR ^ ,  Rrt q f^  qR̂ RRi anwt n;qj 
anscs^ -
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^  (ERT grufg^tqurfil^g  ̂
fm  I
Tzrmî gfe vRcufydebl '*r̂ i(d,

? Hd̂ dcb: 11
- (srfwT^iif^xT^ 4m  arm, m. k ) 

m ^thld, iiM5*Tl<rl̂  d^MHuH ^  MistiKrll olsidi "fll'eitrMI 5̂nFTfmC ^  

m4r chifddw
sT̂ iramR 4 mNcmr̂  fwif% ^  ŝrô

M̂ ddid; am 3TR, siN̂ m aimmnj Rrp? a 1 ^  -m  44 rianmT
r̂a'cl. R)d̂ di 3TR arw 4 fw if# anRtm 4s mmcr ai4. dd̂ HMi

famraig4 Tpja fwifarga ̂  rnit 3i4 ■?4m«nwi4 ‘l̂ rapf anfm 4 ’ 3?4
Miumidl anjja a ^isr snt a4 atg am 44mî h sna^ aR? 

?m 4alm̂ H 3aam %a4 a4 f^.aaa4 saâ iT aRimwmt
1 ^  T?m#Er 4  3 4  cam art iî m̂ irdf 3r ;̂amm tarai^am 

fwiiâ csam # .  snma-ama 4f?fNT mrar wirmr saamr̂  f ^
arâ m a»i4 ama aaa 3to4. asos, ĵ c*, anat, aanar, aa, anam̂  ^m, anm 
3t4  ÎmT̂ctHI -

^oitr4  w f W ^ , aifft t̂oSt I
3t4  3na4 3R W  ?n4 ai4 ara aa^  ! a ^  ?m aacma 3aam 1 w i4 r a^imr 

?m, fdMitl aî , aracsahs, aalmdr̂  d4t«t a?î  aaat. 4 araar̂  a4a44 fiâ rar 4  
-̂ dHdi arar taaR aram4 amw ?ar. a aiaa t ^a4 ai4aa aror f ^  aaar
fd̂ afai ^4hi?t ^ »î a aiw ^4 a 4 ^  aimm̂  44 3at^ 3t4  aamr 
arafr. a44 f44fi-afa4^, am aa4 arô . am, 1a«am aia (hojuimi 
3ti44^, f̂eHH 3m  ama4 ^ a ^  aaf wld>KNi a 3rt4 acar ?ia aaf araa4 
maana aamra ant.

4aiff 34 laiaaa,
M f t  8tN ^  3if«4a4 ^of4 I

caoaca
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Interlinking of Rivers Project
Biswajit Deb emd Utsav Vatsyayan 

S. Y. B. A. (Economics)

“Of all the social and natural crises we face, water crisis lies at the heart 
of our survival.”

-  Kochiro Matsuura 
Director General of UNESCO

As far back as human history goes, nature has been a source of 
inspiration for us. Furiiier, it has been the provider of every resource. 
Every aspect of life is related to it and cannot be imagined without it. With 
the development of civilisation, however, humans started exploiting nature 
for fulfilling their requirements without worrying about its preservation.

In economics we aim at gaining maximum utility. But the term ‘utility’ 
is to be understood properly. It is the best possible deal we can get at the 
most reasonable price. For example, when a boy eats, say, five mangoes, 
his appetite is satisfied and he feels good. Now if he is forced to have more 
than five mangoes, it will affect his health adversely. Here we can see that 
though the number of mangoes increases the boy is not happy, because 
eating more mangoes is not doing him any good. For the boy the best deal 
is having only five mangoes, or, to state it differently, five mangoes give 
him meiximum utility. Similarly human beings should focus on maximum 
utility from nature and not on maximum exploitation of nature. But the 
approach we have had towards nature has been one, precisely, of 
exploitation, and this has led to many grave problems. One of them is the 
problem of availability of fresh water. Fresh water supply is dwindling at 
an alarming rate even as the demand for water grows manifold. India is no 
exception to this.

As a matter of fact, in India the problem related to water is like a 
double-edged sword. Often, while we see droughts in some parts of the 
country, ironically, there are floods in some other parts at the same time. 
This has initiated a debate on better utilisation of India’s water resources. 
To handle its water woes the Ministry of Water Resources has proposed a 
mega project of interlinking of rivers. We chose to vsolte about it here 
because it has connection with economics as well as nature. The project 
in question proposes to alter the course of nature. This can turn into one 
of our worst ecological nightmares—or it can lead us to prosperity we only 
dream of.

What is ILR ?
To understand what ‘Interlinking of Rivers’ exactly is, some background 

is necessary. The great eastern India famine of 1966-67 led the then 
Irrigation Minister, Dr. K. L. Rao, to present a back-of-the-envelope proposal 
for a Ganga-Cauvery Link from a point below Patna. This was put aside as
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unviable on account of the large energy requirements to lift water across 
high ridges. There followed a scheme forward in 1977 by an aviator, Captain 
Dastur,.for a lateral Himalayan canal from Ravi to the Brahmaputra along 
a constant 400-metre contour, interconnected with a Garland Canal girdling 
peninsular India. This was rejected as technologically and economically 
unfeasible and environmentally unsound. However, the idea of moving 
water from surplus areas to deficit areas survived.

The Central Water Commission, the technical arm of what is now India’s 
Ministry of Water Resources, presented a more viable National Water 
Perspective in 1980. The papers of this concept were then handed over to 
a newly created National Water Development Agency (NWDA) in 1982, with 
a mandate to develop it further. TTie NWDA took a 40-year perspective of 
demographic changes, urbanisation, industrialisation and other 
development parameters to make a long-range forecast of requirements, 
matching this with water balance studies in over 200 basins and sub
basins, potential diversion points and storage sites. Having mapped the 
likely deficit and surplus sub-basins, it listed 30 promising inter-basin 
links.

Of the 30 inter-basin water transfer projects proposed, nine are 
independent links from surplus basins to deficit ones. TTie remaining 21 
are more complex, interdependent links that in combination make tip a 
few major inter-basin transfer systems. Of the total, 16 are peninsular 
links and 14 Himalayan. If all the 30 links were taken up, NWDA estimated 
that the task could be completed within 35 years of the commencement of 
construction at a national cost of Rs. 5,60,000 crores at 2002 prices.

The Merits of the Project
As proposed by the government, the benefits of such a scheme are 

obvious—it would add 35-37 million hectares of irrigated land, generate 
34,000 megawatts of electricity, increase navigational efficiency and help 
in controlling floods and eliminating chances of drought.

Is it Feasible and Desirable?
The important question that lies ahead of us is whether our country is 

ready and able to handle such a project. Is it economically and 
environmentally acceptable? Though votaries of the river-linking project 
say channelling the surplus water to underfed areas will solve perennial 
problem of floods and droughts and bring a boom in employment, there is 
also another side to the coin that needs to be taken into account. Water 
management experts have expressed doubts about this ambitious project. 
At the end of a workshop on ‘Frontline Issues in Water and Land 
Management and Policy’, held under the auspices of the Colombo-based 
International Water Management Institute (IWMI), Tushaar Shah, head of 
the IWMI-Tata Water Policy Programme, expressed his concerns over the
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issue. According to him his team was yet to go into the cost-benefit ratio 
and the pros cmd cons, but on the face of it, the project did not appear 
practical. Besides entailing huge costs—over $ 120 billion, which would 
mean that each year for the next 25 years, at least one percent of the GDP 
would have to be spent on the project—it would need a long gestation 
period of about 40 years by which time the priorities and requirements of 
the country would have changed.

The government on the other hand is counting on its programme’s 
success citing examples of Periyar which was diverted through the high 
ranges of Kerala in order to replenish the 'Vaigai river in Tamil Nadu, the 
Indira Gandhi Nahar or Rajasthan canal, and the Sardar Sarovar Project 
which carries Narmada waters across seven basins to the arid cireas of 
North Gujarat, Saurashtra and Kutch. But the government is ignoring the 
fact that these projects have proved to be more of a burden than assets. 
They have eaten more than what they have provided. So there is a need to 
think seriously 2md pragmatically where such a huge amount of money is 
at stake, because once you have stepped forward there can be no returning 
back and we cannot just rely upon NRIs and foreign financial institutions.

Besides the economic problems, there is also the fear that the ILR 
project could turn into an ecological nightmare. A number of leading 
environmentalists are of the opinion that the project could be disastrous 
in terms of its impact on the ecosystems of the country. One of India’s 
best-known environmentalists. Dr. Vandana Shiva, opines that that the 
scheme has the potential to cause large and irreparable damage on a scale 
that is unimaginable. There would be loss of biodiversity, reduction in 
downstream flows, damage to fisheries and wildlife, displacement of people, 
conflict over water sharing and pressure created on land by cubic tones of 
water that might cause seismic tremors. Studies by Dr. Shiva’s institute, 
Navadaya, reveal that a dam constructed at the Sharada-Yamuna link in 
Haryana is going to create a load of 500 billion tonnes on the uphill side, 
making the surface tremor-prone due to this load. She adds that all rivers 
change their course every 70 to 100 years. This is a natural phenomenon 
that carmot be altered. Even if they were linked today after a few decades 
the entire project would be in vain. s

Studies reveal that the flora and fauna will also be adversely affected 
by this project. For example, the Panna Tiger National Park in Madhya 
Pradesh that falls in the vicinity of the linking of Ken and Betwa rivers is 
going to suffer major damages. Over 50 square kilometres of land, which is 
a habitat to many endangered species that fall under the wildlife protection 
act 1972, will get submerged. Add to this the construction of the dam, 
which will result in large deforestation in an area where the entry of noise- 
polluting diesel vehicles is banned. The construction that will take over 10 
years will virtually kill the ecology in the area. Similarly in Uttar Pradesh, 
the famed Jim Corbett National Park that falls under the Shadra-Sahayak
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Canal Link will bear irreparable losses with the submergence of the elephant 
reserve area. Environmentalists say that connecting the peninsular rivers 
in the Himalayan region would not just alter the natural drainage but the 
40,000-km long inland waterways would cause massive human  
displacement.

Government’s Stand
Dam sites are invariably in the hills, most often in the remote and 

sequestered areas that have remained backward and isolated because of 
their inaccessibility. This very inaccessibility often compels the 
communities living there to lead uncertain lives on ecologically unsound 
subsistence farming. The access road and other infrastructure necessary 
to build a dam and appurtenant works would at once ensure connectivity 
and market access and release these communities from insecurities, as 
they can then switch to more productive and ecologically friendly 
occupations. Horticulture, herb cultivation, vegetable gardening and a new 
pattern of hill agriculture and livestock rearing would become possible, 
with grain being supplied from the plains. Such area development could 
absorb project-affected persons tnsituin gainful employment without social 
trauma. Eco-tourism, pisciculture and afforestation can minimise the side 
effects of this project, besides offering additional avenues of employment.

Conclusion
This project needs a thorough emd microscopic study. We cannot ignore 

the economic and environmental hazards of ILR. Various proposals that 
promise to curtail these side effects look good on paper, but past 
experiences with similar projects tell a different stoiy altogether. Besides, 
we also need to consider our foreign affairs. India’s water system is 
interdependent on those of Nepal, Bhutan and Bangladesh. We would like 
to say here that the government should not act hastily on this project, as 
it still needs to be assessed more critically for its cost, implementation 
and Impacts, What it should do to alleviate the country’s water problems 
while the debate is on is, it should increase micro and mini means of 
moisture conservation through rainwater and rooftop harvesting, 
groundwater recharge, de-silting of water bodies, watershed management 
and other more acceptable means.

cacaaca
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Nature and Political Science
Pradnya S. Khade 

S. Y. B. A. (Political Science)

The link between man and nature is an important issue in politics. In 
the last 58 years a growing concern about the environment at domestic 
and international levels has made it necessary for any government to take 
cognisance oiF this issue. T h ou ^  one could say that there is no direct 
connection between politics cind environment or nature per say, it is 
undeniable that any talk on protection and preservation of nature or 
environment must necessarily bring policy making into picture.

First we shall look at the current international situation with regard 
to environment. We can see that almost all countries of the world are 
making conscious efforts to save their environment. But, the most 
influential work has been done by the European Federation of Green Parties.

The European Green Party, founded at the 4“’ congress of the European 
Federation of Green Parties in Rome, has 32 member parties from Europe 
and 6 observer parties. The party works for the combined Interests of its 
members and supports smaller Green parties in order to strengthen the 
Green political movement as a whole.

The German Greens are generally regarded as the ‘Mother’ of all Green 
parties, although they are not the oldest or the first Green party to enter 
the national Parliament. Their significance comes from being the first Green 
Party to have a strong presence in the legislature of a large nation. The big 
break came in 19iS3, when Die Grunen attracted nearly a million votes 
and gained 28 seats out of 497 in the federal Parliament.

The Green movement as an electoral force is young. The first ecological 
and alternative political groups emerged in the 1960’s. The very first ecology 
party in Europe emerged Iri Britain in 1973. In Belgium the French speaking 
Ecolo was formed in 1980. In Italy, the Greens entered the Parliament in 
1987.

In 1979 the Swiss Green Party was the first to have a Green elected to 
a national Parliament in Europe. Little by little. Greens started being 
represented in the parliaments of Austria, Belgium, Finland, Georgia, 
Sweden, Germany, Ireland, Italy, Portugal and Slovakia. Altogether, the 
national Green parliamentarians and Green Members of the European 
Parliament number over 300.

The Greens first emerged as a significant political force in Europe. 
However, Green Parties have played an important role and continue to 
gain strength elsewhere also. Most recently, the Tcilwanese Greens made 
significant contribution to the Green movement in Asia by winning the 
continent’s first Green national parliamentary seat. In Tasmania, the Greens 
enjoy a balance of power position in the state parliament. In the US
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presidential campaign for November 1996, the candidacy of Ralph Nader 
for the Greens put them on the US political map.

Closer links with non-European Greens are forged through expanded 
co-operation and electronic communication. The Federation will assume 
particular responsibility to help these contacts.

The UNO has also made an Environment programme (UNEP). The World 
Summit on Sustainable Development (WSSD) opens at the Sandton 
Convention Centre in South Africa. UNEP’s Executive Director went on 
record saying, “New scientific evidence of global environment change 
necessitated quantum increase in efforts.” He characterised WSSD as a 
summit of implementation, accountability and partnership.

The World has come a step ahead to protect the environment after 
signing the Kyoto Protocol. About 180 countries became signatories of 
this document at Kyoto, Japan in December 1997. The Kyoto Protocol, or 
Kyoto Protocol to the United Nations Framework Convention on climate 
change (UNFCCC), is an international treaty on global warming. It is actually 
an amendment to the UNFCCC. Countries which ratify this protocol commit 
to reduce their emissions of carbon dioxide and five other greenhouse 
gases, or engage in emissions trading if they maintain or increase emission 
of these gases.

Even when we study different political thoughts, we find that almost 
all political thinkers, whether they belong to the ancient times, the medieval 
times or the modern times, and whether they are Western pr Indian/ 
Oriental, have given the utmost importance to nature in their writings. All 
political, social, economic and philosophical writings, somewhere or other, 
exemplify our relationship with and deeprootedness in nature.

Let us now see what steps India, or the Indian government, has taken 
to protect the environment. In our country there has been a tradition of 
linking nature with the political and social systems, and the ‘lived’ realities 
have been a part of the Indian traditional political thinking, which can be 
seen in the writings of Gandhian ideologies, like those of Vinoba Bhave 
and Jay Prakash Narayan.

The Government of India has made some good policies to protect our 
precious and prosperous environment.

A. Constitutional Safeguards:
(1) 42"'* Amendment, Article 48(A) (Directive Principles): The state 

shall endeavour to protect and improve the environment and 
safeguard the forests and wildlife of the country.

(2) Article 51(A) (Fundamental Duties): It imposes a responsibility 
on every citizen to protect and improve the natural environment, 
including forests, lakes and rivers, and to have compassion for 
living creatures.

Further, the Parliament, under Article 253, has enacted the Air 
(Prevention and Control of Pollution) Act 1981, the Environment (Protection)

Calyx /  26



Act 1986, the Water (Prevention and Control of Pollution) Act, the Wildlife 
(Protection) Act 1972, the Forest (Conservation) Act 1980, and other 
Government of India Acts.

B. Government Policies:
(1) India has set up a committee on Human Environment.
(2) The National Committee on Environment Planning and Co

ordination was established'in February 1972.
(3) The 9“̂ Five Year Plan (1997-02) gave priority to (he programme 

aimed at spreading environmental education emd awareness.
(4) There is the concept of Joint Forest Management between the 

government and local communities. It can be said that in the 
planning process also the environmental issues are important.

(5) Government Schemes: There are different government schemes 
for afforestation, for which funds are provided by the central 
government to all states. The ‘Action Plan’ for afforestation 
recommended by the Central Government has three stages:
i. The Public will have no access to the lands covered by 

forests.
ii. Efforts will be made by the government with the assistance 

of NGO’S to re-establish forests.
iii. The government should invite public participation in its 

programmes of afforestation.
In conclusion we can say that all aspects of human life are directly or 

indirectly related to nature. Here, as a student of Political Science, I have 
made an effort to show the relation between nature and Political Science. 
It is evident that only when nature functions smoothly, human life can be 
happy. There can be no meaningful talk of politics in the absence of a 
stable natural environment. Therefore we should take care of nature and 
thereby ensure the safety of humankind too.
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Nature and Literature : An Endless Saga
Kunal Ray 

F. Y. B. A. (English)

For any self-professed lover of literature, the very mention of the word 
‘nature’ leads to a period of unabashed reverie and a rush in their 
adrenaline. I am no exception in this regard. As someone who has grown 
up on a staple diet of Wordsworth, Byron, Shelley, Keats, etc., the influence 
of nature on my psyche has jacked up to d iz^n g  heights over the years. 
In literature, nature is reflected in two forms:

1) Pictorial
2) Ongoing processes
While the former betokens nature as “a collection of finished products" 

and sings its praises, the latter is a s}mibolic representation of the explicit 
dynamism of life, a matter that has always kep,t debate of any kind at bay. 
An5dhing that we bump into in our daily lived lives has a kind of process 
behind it and the poets have tried to capture these processes in their 
poetry.

Nature is frequently referred to as the storehouse of images that 
effectively represent human emotions. Whatsoever the mind experiences, 
it can be explaihed best through the forces of nature. It is the language of 
the mind and a bridge that links the mind with the heart. It is a means to 
reach an end. Feelings like ecstasy, grief, and depression can be best 
expressed employing the forces of nature. To bolster my claim, I would 
like to cite the following lines by Wordsworth, which give vent to his joy at 
heart on seeing a rainbow:

My heart leaps up when I behold 
A  rainbow In the slqr.

Similarly, Keats in his ‘Ode to Nightingale’ confirms his escapist attitude 
by yearning to escape from the human world of misery and agony and 
implant himself in the nightingale’s world, wherein the serene bird sings 
profusely, completely unaware of the incendiary circumstances in the 
human world. He says:

Away! Away! for I will fly to thee.
Not charioted by Bacchus 
And his pards.
But on the viewless wings of poesy.

We also come across an engrossing use of natural objects in plays by 
Shakespeare. TTre best example could be The Tempest’ wherein the title 
itself is suggestive of the mental flux that the prlmaiy characters in the 
play go through.

Nature also exerts a determining force in human life. Everyone counts 
on nature. All of us bear an inner pining for beauty and this passion is
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satiated by the objects of nature. We see people increasingly bringing nature 
in their abodes in the form of bonsai, money plants, etc. which not only 
soothe their heart but also their health.

Nature also morphs into a medium for an artist to showcase her or his 
prowess. The Romantic poets like Wordsworth, Keats, et. al. wanted to 
strike a chord of harmony with nature and restore the dwindling balance, 
because they regarded it as a centrifugal force in an individual’s life. But 
this charge has been widely refuted in Victorian poetry. Whereas the 
Romantic poets were unfathomable in spirit while waxing eloquent on the 
glories and bounty of nature, the Victorian poets lost no time voicing their 
view that nature was an impersonal, indifferent force, absolutely harbouring 
no S5nnpathy for mankind. But this is no reasoir to believe that edl modem 
poets are averse to nature. Dylan Thomas is a case in instance. He has a 
reverent attitude towards nature and finds his sermons in inanimate objects 
like stones. His ‘Fern Hill’ is an all-time epic.

Nature has also been acting as a guide for ethical life since time 
immemorial. The various objects of nature set footprints for human 
behaviour. They instil a sense of unity, symbiosis, discipline and 
belongingness in us. As Shelley points out:

A sensitive plant in a garden grew.
And the young winds fed it with silver dew.

Literature is also, at the same time, deluged with examples that bring 
to the fore the fact that in spite of its philanthropist kind of makeup, one 
should not be excessively demanding from nature, because greed always 
schemes its own downfall.

Some will be surprised to know that through nature some poets have 
also tried to reflect their sense of nationalism. They have done this chiefly 
by highlighting their native landscapes, and by speaking of their pet birds, 
fruits, plants and the like. American poets like Robert Frost did it 
consciously and cautiously. We also find an engaging pictorial description 
of Irish landscapes in Keats’s poetry and the intoxicating poenis by 
Rabindranath Tagore also exemplify this same way of writing about nature.

Those who worship natural beauty are in a way highlighting the 
environmental problems, too. Urbanisation has spread its wings and soared 
unprecedented heights. In this age, literature has become a sanctuary of 
nature. It has preserved nature in all its hues and to reap off its dividends, 
do I need to spare a word preaching what you require to do?

cacaca
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The Nature Within
Chinmay Aradhye 

S. Y. B. A. (Psychology)

Human beings are arguably the most interesting creation of nature. 
What sets us apart from other creatures on Earth is our brain. Psychology 
is the study of human beings through the study of their brain. The working 
of our brain is completely controlled by nature, and hence, in everything 
that we do, we follow the unwritten laws of nature.

Ever since humans evolved on this planet, they have done what nature 
wants them to do. Each and eveiything, from survival to self-actualisation, 
is programmed into us by nature, like a command programmed into a 
computer. Our actions, reactions, expressions, emotions, eveiything that 
we experience or do, are all a part of this programme. And psychology is 
the study that endeavours to decode the unwritten messages that constitute 
this programme in our brain. Psychology explains why and how human 
behaviour is based in nature.

Like all other animals, humans have evolved over ages. We are a species 
of primates called Homo sapiens, a hairless ape that has learned to walk 
on two limbs and has a clever, advanced brain. But many people find it 
difficult to accept that humans are still, biolo^cally, animals. The truth is, 
even although we live in an advanced, technological world today, we are 
still, as much as our ancestors ten thousand years ago were, dominated 
by the rules prescribed to us by nature.

Let us find out about the reasons underlying the most common human 
expressions emd actions. Let us start with laughter. Laughing is a way of 
exposing one’s teeth, which is also seen in apes as an attacking gesture. 
An ape, when suddenly threatened, displays its sharp teeth to show that 
it can attack with them. Laughing is a human reaction to surprises. This is 
how most jokes work: something surprising happens in the end, the brain 
gets a shock and triggers a big smile or laughter. This also happens vrith a 
person who was about to be hit by a vehicle on the road and narrowly 
escaped. He smiles and says, “Phew, that was close!” Ê ven when the brain 
is surprised by negative shocks, such as death of a close person, disbelief 
is expressed in the form of laughter; when reality hits, laughter turns to 
crying.

Smiling, on the other hand, is a type of submission signal, because it 
exposes only the front teeth, which are not as sharp as the canines. Smiling 
is a way of saying “Look, I am harmless”. Hence, dominating personalities 
are observed to smile less when with people they consider as inferior, as 
smiling may give the signal of submission.

Another rule of nature, which is also observed in other animals, is 
that humans have their personal spaces and territories. When a stramger 
enters your territory, you react, quite unknowingly, by hiding your
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emotions, avoiding eye contact with the person or even folding your arms, 
which is a defensive gesture. This can be seen in places such as elevators 
where there is interference in each other’s personal spaces. Like animals 
mark their territories, humans too display their possessions by sticking 
pictures on cupboards, bikes, etc. This is the main reason behind children 
throwing their clothes on bed or keeping stuff on their tables, etc. These 
things come to humans naturally: we just express them in different ways 
than other animals do.

Yet another display of nature’s unseen power over humans is in humam 
„ courtship. In human courtship, sexiness is expressed by highlighting the 
gender differences. What seems sexy for a man in a woman is how she is 
different from him, and vice versa. The muscle toning in her body is not 
strong and hence he feels he can dominate. Men’s bodies are made for 
hunting and killing and women’s bodies for bearing and rearing babies. 
What a man sees in a woman, when he thinks she is beautiful, is her 
ability to reproduce his genes: and what a woman thinks when she looks 
at a man is, how well he can take care of her and her baby by using his 
strength. The difference in the physical structure in men and women is 
what attracts them to each other. Men’s faces are built to protect their 
eyes and face from attacks of wild animals: women on the other hand have 
baby-Uke faces, which makes them vulnerable to external attacks. Research 
shows that men are attracted to women who look more like babies, which 
stimulates a feeling of protecting them.

This explains why, contradictoiy to common belief, only 10% of sex 
lies between our legs, 90% of it lies between our ears, i.e. within our brains. 
Physical urge is just a representation of mental stimulation, which follows 
definite patterns of nature.

Emotions expressed or felt by humans are a way of reducing stress or 
maintaining body mechanism naturally. Crying releases certain chemical 
en2ymes that help our body regain strength after a negative event. Laughing 
produces chemicals that reduce the stress and tension of the muscles. 
Anger makes blood rush through the veins, giving extra power to the 
muscles. That is why people do violent things in a fit of rage. The root of 
anger is always fear—fear of loosing something, fear of embarrassment, 
and so on. Fear causes adrenalin to rush in the blood stream, which 
stirnulates the body to react to dangers, either by fighting them or by 
running away from them. This characteristic is also exhibited by other, 
wild animals when they feel threatened.

The preceding makes it clear that whatever we feel and experience in 
this world is because of what happens inside us, which is only triggered 
by external stimuli. Psychology focuses on exploring the power within rather 
than the power from the material things outside.

cac«G8
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ô5T ŴcT 11

■zflxim 3Tsf 3R?T :
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H^WiK WIT W T ^ l f ^  ^  W  m

^  fecbml TT̂ grar s[r^  3w1t <+<pwi 3 # ^ , ^  jt̂ft 
^  ^  3Tf|. ■?tci  ̂wm^ V tM t airat ’jlw rr w i  w i ît̂

jJ)cicH-!iFTŝ  îroziHt ipr ch<ii<Tfl ins^ ant.

w irar ̂ %JTW t  M  Ĥ i'HHKrat̂  ^  tî  fh iw r 3 # .  -qr 
^H'liĉ lĉ f ^ < ^ 0 0  c$MNT 'Ĥ sRbHKl wnwcr>l 3TÎ . ^Rdlq ôNiFEZlT
'JilqHid ^  Ê®IFT 3TÎ . j|'JKiflH<̂  oqiqd'siqos o5t̂ fte
% 3Tq^ yiHScs aq|?T, c ^  ■Q;̂  %^Nt ^̂ IRT sqt, 'Q;̂  3RTF̂ ,
T̂R[?FT W j^  ^loiim^H ^  aroiciT, 3^^

3igi?R

'Jlld’dr̂ lf̂ rqid T̂gSFT̂  ^WT W IM I W it  31^ qjqi 3q^.
cqrqwrt ■<THiqui ^ w w  ‘qi W d ^ ' ŷ siTidmî  3 ^ ^  3W5qicr.
TRrilTRFN ^  RFi^ 3qt. McfqjIoSt y^s^HH ^  t̂rqjî  TTĤ  ;iIT̂ . -g g s ^  
w  3RRIT •?Tw: ^  c5n^,’ ^  ^uidid. Tnf«nwiT ■agsRsi sn w r 
q̂ dTcT, 5̂R>q c^ig^ f| ^ . 9l|c|U|̂  WShMtIT 3 fe  3#.
rqr fqqr'D q «“î qci (i|rq4 p̂IT q><?'H rqioi 3Ro5 SFfjq -dlci 3TÎ .

^RhRfWSIrT oqiteMI 1 ^  37lt, ^  3T?Tt :

«ig: W9RRTit w ’Tfrraf THT ^  fga^ I 

^ m Vi<^^ î TRifRTT; 11

Z(T f̂wlqil̂  3T̂ , ^  F̂TIR ^  3TO ptR ^  3n|, 3^

w n^-
3?IT ^  3TWT, ^  3̂R5RT W  ^5% rWT qm  qRWIT 3TOcM, 3T^ 

WTT JrqRid 3TÎ . WITcT dtlifqqql qifd̂ qral 3#T 3?lcRÎ  WTT
xR l^t^ 3#. B q j^  'fg^qFT W : ' = f^^WIT WT R W  HÎ M̂̂ qlq qflc5

3#. WTT% 3 ^  ^ |̂%0T 3T;̂  ^  «TFT 1 ^  q ^  37l|cT; qW 3TFTUT «n1%
qRdRT #  ^iqj^ Wcit ?qicT 'ItWT ^3;^’ f%qr ‘3qr q ^ ' 3 #  q 

‘qkm f: 1 ^  ‘̂ qRTT: 3rl̂  3RIT q̂ tqR% qR#.
q,<?i^ #  qR5^r$5tT qRdId, ĉ T qR5W  q f^  R^Ht 3 joqqwt qt?T qRrqT, 3 T?lt 
cqHt qrsJqr 3ri^. ^  s m  :

^  q n ^  1 ^  ^  11

qiididt^ ̂  qtstqi^ w q  ̂  q?iTw <jrfqi^  
qqM «Ff?rreiTcT 3 # r  q^lnm^ ■^^  ■'HiPifî  3q|.
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f . Ti^iRhfi
■Hm 3T  ̂ p̂f̂ TT̂ lcT ■«lRlrle» an^. ĵrf̂ f̂ JFfR, HlNMH, ^ îKg-HM ^  ■Hl^^

W W ET ai^ a # . ^  l^iPiiial 1 ^  ^  a^ii^, ^
Hc{1^m ftf^d a^it.

r̂arar #frf, am  w t  *^ui îd. 3t?it 3r f m  w r  ^
airHCl an^. WMIOI '5fFI% pul'll ld'<=dld •sal'lil HKN"  ̂ af^
d« .̂ ?5Tr3TT?fi' 'iĉ lxfl î v3i| «b<l'M'4] aR?  ̂^  'H uH di fcTĉ TT̂  'jicoî  fdc5T aRizf Îd"̂  aRi^.
^dil^Hl fiRT cR wnRRosi^ a M  WT?r anM t o  ^ t o d t o i  f  w  

TRRTJTdilWTTgjT 5|dfod 3n|. ^  3[^ T lto R to  cHdWIcM (ddicil ^
d'̂ d ddiMK d)<dHl ipter ^[Ste ^ci|.

dddl’H l^  '̂ <̂ 1 arn^ <̂d ^ai, ^dHl ^  i^llt "'JpIT dj<ld/

aRTt TT^ ifTirt ^ R f t o  T3^ 3iw^ ! w  iir to ^  ^  %no5t.
ai<a.s di6̂ M<J| t«4ld1 dtdRiddiidl 'dlddioi ddldi ^5FcT IdOi an^.

3RFT^ ^Rq^to RiiT IT ^  ^'RTT t o i f t o  ' t o i  ant,
Pt'Hdf̂ ;!] didid^dd ITR5T afî .

artoiT t o k  w i ^^^tr ^  ^  ^  ^ uim i to ft , ft ftft
t o t o r f t t  TTdT ^  ^  d^dMIddl-dl ^  ft̂ TR, anRRfMNlT, (dd jeii^  
ft«T ftRTR, fttoTH iftt Ro5Ro5 ft̂ RT. Rift ^  RPJJ^R  ̂RTekHt RctlRTT ftaiR aftt aRlft. 
^ 1 ^  a t o  R t o  Tiinft t o t o  RRdftwRT 3trr anft.

^ iw r  RRtft R W R i^  

a r n ^  ^

(do6̂ oo TffttT w(l^

RsBRT '̂fldl *1̂ 11 l̂ TITT ft

ftac fta; ■fftos’jos 

ftft ^ift R»I^

RgfttoRTift 

^ftl gre^ ftR

aRT ft '̂ ft'Jtidl aftosn^^ rrt anft. fgsRRgg ̂ rriirm , Irftrm , rrrrtrt,
HdddRR to lfR T , RRtolTRT ^IRT, aRT ftPldeicT anft.

^  RRftcJR ^̂ FRT RRftcT WniT to t , cRTeTT ftto t ^uidld. RRft RTR 
3T^, ^  jpftR; rrtrT Ridir RRlto ?̂RTT RRftcT to t, Ttto to d  RRT ftto t 
tolcT. RIR to r  ftt 3TTRTR RRM R'toftcl R t o  RRM RRW to t o  t o t ,  ft fftRR

t o r  fftftR '̂IRRR RTRRfT to t .
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tijbidlstd ^  ^IMNI HRT
^  ^ 3 ^  W ^  # ,  3 #  ■«ifj|d<̂  3# .

^  ^Kdlclld '̂ |4R<4) 3nt. ^  ^  ^  T̂ Toadl'd. WT W
3|T#T chloiNI^^ ÊfracT 3 T 1 ^  f^^Rit. MM Îoo^Jd
^ ■ ^ r  ■?kRl  ̂ ^  T O  3flĉ |̂ 6b| '̂ddi'd ^  ^TOTcT TOUeTEUT
^ z r ltH ^  ^  TO T# ^Tint TORT ^  TOTT^ ^  TOT% 3ffT:

dl̂ dRT. ^  tM  ^  3TOI% TOTRIT 3ntcT. flR = ^
,. J^ldldc^ cTfsqr cl^jT 3TTtiĴ  r̂ T il^!»KRld< TTl̂ uirnKteMI ^It o T; f t  q^JI '̂̂ Td ^  
f l^ r f^ im  oq^

îjieicTfl 3iT^ TSThnt g^rat i 
T5?gî  3iia(ejdl 11^ii 

^  ^  ^  ijgdtirai giH I 
T̂T̂  ’P r - ^  3PTT ^  11  ̂II 

3Rchl̂ l lisil 3TRR I
l u n

^  3lRfnT I
'Jiiuifed) grrr n>^n

g q ro  ’ T̂ RTjfTcqT ^  a m i^ ^  37Tq^ T r t  '^^ I'dT d  ^-^rW E fT  ^  
^ d c r M  'd lscid i aiTSaidl: ^  t  q H d k  w 37^ jnf&FTRRT ftT O , q j^ , '̂ 5^, 

3ftq«lt f . ^3RT 3jq^ 3q% ft TORT. ^T M<lMd)l<l
ttUrT TORTT ^  qrqRT R i t a  t a  3r|. ^Rlftcl :

m R R T ^  tafRT i g r o A  I 
taRT ^  RTTefg rrrB<M?T5RT; n

RIRT 3T  ̂ 3R1T ;

3TO  3 ^  R^RRT 37Tf&T-37taT ^ i t a  ĉIRT, ^  ^  W T
TOTRT, '̂ d:'HI<^ R ift.

m id^TT^ta T O lT O  3RTRR ta lT  S R flTO  3T% t a r  :

3 # , t}jTTRT 37T|r t o R 37KJTORT 3 t a t a ,  cRRT WRT
^  R^. R5IR R^, H it R q f-^  R # ft 3 lt  R l^. T O f^  t  H1^ c51fT 

R ^  RRR Rl?dT R|<i|q l̂ #  Hit dlfe^R< t a  RKIRR ^ ?  

R;q5RT 3:TI ^  ^  ^  RRtR % qipj TOIKRT f|R  WcrMRiTst ^[itR  R lfttR  # ;  
R)dgRl srfRRlt R ^  ta T O T O  ^  T O t. RT ^^IIW  31Rlt h M  R lR lM  t  
TTt# R R lR ta  t  H l^ R|R t H  #31R RURRJR t t  3TOt R t
t a  «FTO Tltt R5?RT tsiR, ^  ^  ^  WoTRRFR

R RRTRT.”
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3#.

f S ^  ^dil'^^q 3 ? ^  cR^ ^  W51T% ^  3rl%f̂ rf«i?̂
WTPit TOt^ ¥^d)^yld i*la51̂ -̂q 3Tf«l̂ lf«)̂  FRlf^ ^  ^  W ¥HNId 'tJIclcrdl 
«KdMI 3im<rdld ¥HÎ H ’̂ .  cEIIWtM 3TN^ ^VdTd 
li'b'Jd dqcrqi 31l|rr. STR ^  <4«;d  ̂ 3TO ,̂ ^  ĉ lFTRltd ¥MWId
5̂RW 3nt?T I  3Tn^rdT ‘f^PT# 1 ^

^  ^hosrt- ^ ^ ^

GacsGa

S>) ¥ ? f f r l^  - (#8rr, 31B^, 'R ^ , IS^)- ¥ferr Ŵ dĴ II4?Jl

^) <HdsiMd ^  ^im ^.
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Mathematics in Nature
Abhay Soman 

T. Y. B. Sc. (Mathematics)

Have you wondered how rainbows or sand dunes form? Why dr3ring 
mud forms polygon-shaped cracks? How birds fly? The visible world is Tull 
of patterns and these patterns can be described mathematically. It was 
Gsdileo who famously observed that the great book of nature is wide open 

■before us and true philosophy is written in it in the language of math
ematics.

In this essay, I would like to discuss the pattern of mud cracks. We 
shall have to assume two things, viz. (i) mud is level, homogeneous and 
chemically inert, and has a flat, exposed surface; and (ii) surface tension 
is uniform everywhere, and it increases progressively as mud dries until it 
exceeds the rupture strength of the material.

I shall tiy to show that mud crack patterns are based upon the princi
ple of least work.

Suppose T to be internal tension per unit length at any instant, and 
suppose it to be constant in every direction at every point. Let rupture 
occur for a unit depth. Under this tension the rectilinear crack has opened 
uniformly along its length by an amount RQ, which is the width of the 
crack. This width is the direct result of shrinkage of the materied perpen
dicular to the axis of the crack, which while varying from crack to crack, is
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assumed to be constant for each individual crack. Now consider a crack of 
length I arising from a shrinkage x on one side of the axis AB. To find 
tension per unit length, we use Hooke's Law, which states that when an 
elastic body is stretched beyond its length, tension is developed in that 
body. Therefore,

T = Ex

where E is the modulus of elasticity.
Work done by a tension T in shrinkage is given by

Ws =  J t  dx =  —  Jx  dx =
0 ' 0

2Li

W s=
2Li

As tension per unit length is constant in every direction at every point, 
at the instant when rupture occurs, the tension along OP is the same as 
that along OM; i.e. at the instant of rupture, the tension along any direc
tion is the same as the tension along OM.

Fromfig. l , S i n a = . ^

=> T OP — ‘-I
Sin a Sin a

T
E

=>  T =  —
Li

Now, the amount of work done by tension acting across the entire 
length I, of the crack is given by

Wi =  ‘/2 ^  • X li

Wi = ‘/2 T li X

Thus work done per unit area is given by

^  =  1/2 I l i J l  Where Ai =  area o f A AO B =  I/2 I, L,
Aj Aj

Wi T^Aj
- o r  W i=
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Similarly, for adjoining sides, the corresponding relation will be 

^i+1 — WT. . =  ^ î+1= or Wi+i =
Aj+1 E E

Hence, total work done by the tension adjacent to and within an n- 
sided closed convex polygon is

A^T n S-r a ^T n n

r=i ^ t=i t=i

and woric done per unit area is

W
A E

From the above relation it is clear that work done per unit area is 
minimum when area A is maximum. Here we have considered A as the 
area of an n-sided closed convex polygon. Our problem is to find out when 
this will occur. The answer is, when the polygon is inscribed in a circle. To 
prove this we require some preliminary theorems.

Theorem 1: Isoperimetric Theorem: The circle encloses the largest 
area among all closed curves with a prescribed length.

Suppose C to be the closed curve which is required, i.e. C has the
largest area with the prescribed 
length. We claim that C must be 
convex, i.e. if we join any two 
points of C by a straight line, then 
that straight line should lie inside 
or on C. Suppose this is not true. 
Then there exists a straight line 
(say) OP joining two points, O and 
P, on curve C such that OP does 
not lie inside C, as shown in fig. 2. 
Then arc OQ'P is the reflection of 
arc OQP in a line OP. Now if we 
consider arc ORP together with arc 
OQ'P then this new curve is again 

closed but with an area larger than that of the original one. This contra
dicts our assumption that C is the required’ curve. Hence C must be con
vex. Now consider line AB dividing curve C into two equal arcs where A 
and B lie on C. Then AB must divide the area of C into two equal parts. 
This is possible since if AB divides C into two different areas then we can 
take the reflection of the larger area in line AB to get another curve that is 
closed and has a larger area. This again leads to a contradiction.
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It follows that half of solution C must solve the problem, which is to 
find an arc of length L/2 having its endpoints A and B on a straight line 
and enclosing maximum area between itself and this straight line. Our 
claim is that the solution of this problem is a semicircle, i.e. ZAOB must 
be of 90“. Let us suppose the contrary, i.e. let ZAOB it 90“ . Then fig. 3(a) 
can be replaced by fig. 3(b), without changing the shaded area and the 
length of the arc AOB. But the triangular area is increased by making

Fig. 3(a)

ZAOB = 90“ in fig. 3(b). Thus fig. 3(b) has a larger area than fig. 3(a). This 
contradicts our assumption that ZAOB  ̂ 90“. Hence ZAOB must be of 
90“, which implies that the required arc is a semicircle.

Theorem 2 : If in a triangle, one side is given to be C and the sum of 
the other two sides a + b is given, then among all such triangles the one 
with the largest area is an isosceles triangle.

For proving this we will first prove that for an isosceles triangle, a + b 
is minimum for a given area A and side C = PQ.

Fig. 4
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The area of a triangle is equivalent to Vs x attitude x PQ, i.e. 14 x h x c. 
Thus to find point R such that distance from R to line PQ is equal to h, and 
the sum a + b is a minimum, R must lie on line parallel to PQ at distance 
h. This happens when P and Q are equally distant from B.

Now returning to our original problem, any triangle other than an 
isosceles triangle with base c and the same area as that of the isosceles 
triangle has a greater value of a + b. Hence any other triangle with the 
same values of a + b and c as the isosceles triangle must have a smaller 

„^ea. Thus theorem 2 is proved.

Theorem 3 : Of aiU n-gons with side lengths â , â , a ,̂ arranged in
that order, the one inscribed in a circle has the greatest area.

Consider polygon P inscribed in a circle C. Then "cut off the n segments 
and add them to the corresponding sides of any other polygon P' not 
inscribed in a circle. Now the union of these circular arcs forms a continuous 
closed curve C  (as shown in fig. 5), which is equal in length to the perimeter 
of circle C. This is because we have constructed C  with the same circular 
arcs.

Fig. 5

Now, area of C = Area of P + Total area of n segments.
Thus, by Theorem 1, area of circle C exceeds that surrounded by the 

curve C, where
Area of C  = Area of F + Total area of n segments.
Since the total area of n segments is equal in both C and C , and since 

area of C > area of C, we have area of P > area of F.

Theorem 4 : Given a set of n side lengths in a given order, there exists 
a polygon composed of these sides that can be inscribed in a circle.

Consider a point Q in the interior of an irregular convex n-gon. Q can 
be taken anywhere inside the polygon, i.e. the position of Q can be changed.
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Now construct all n triangles Al, A2, An, with sides aj, â , as
bases respectively and with vertex as Q. Let the sides joining edge of â  be 
r. and A. has the maximum area if and only if r  = for all i = 1, 2,
n (by theorem 2). Hence r = rj = rj = ... = r̂ . This forces Q to the centre O of 
a circle of radius r in order that the polygon can have the meiximum area. 
Now to find this centre, consider an irregular n-gon inscribed in a circle of 
radius r, with each side a  subtending an angle 20. at the centre O. The 
perimeter of n-gon P is

II II
P =  =  2 r ^ S i n 0 j

i = 1 i = 1

and i-e -Xs in-^ [^ |L | =71

For regular polygons 0; (r) has unique solution.

We get, 0  =  — and r =  — cosec —.
n 2 n

From all the above work, it is clear that mud cracks are formed in the 
shape of polygons, with each polygon inscribed in a circle with centre O, 
which is the point of zero displacement, so as to increase area, in turn to 
decrease work done per unit area. The existence of such a circle is guar
anteed by theorem 4. Thus, dr3dng mud crack pattern is explained math
ematically.

All existing natural phenomena follow specific precepts that could be 
revealed mathematically. Mathematics can be used as an effective tool to 
obtain the consequences of phenomena as also to reveal the general pat
terns of these phenomena. One should not fail to notice that there is amaz
ing unity in nature. From striped patterns of tiger skins to colourful spots 
on the wings of butterflies, from the wave patterns that move across oceans 
to the various cloud patterns in the sky, from the formation of rainbows to 
the scattering of light in the dawn and twilight skies—all these patterns 
can be described using mathematics. In view of this, one cannot but agree 
with Galileo sind say that mathematics, indeed, is the language of nature.

cacSGa

References
1. Adam John, Mathematics in Nature (University Press).
2. Courant Richard and Robbins Herbert, What is Mathematics, 

Second Edition (Oxford University Press).

Calyx /  44



The Ethics of Environment
Kaushika Draavid 

S. Y. B. A. (Philosophy)

The term ‘nature’, used in a collective sense^ encompasses a wide 
range of phenomena. It is the world with all its features and components. 
It is also the power producing these. When we hear the word mentioned or 
when we think about it, the image that appears before our mind’s eye is 
always that of something that is utterly independent of human agency. 
Thus, the concept of nature is understood, generally, in contrast with 
that of cultiure. Furthermore, we believe that all activities of human beings, 
all departments of thought and action in the human world, which constitute 
this other concept culture, are based upon nature and influenced by nature. 
This does not, however, imply that the idea of nature in general is worked 
out first, in isolation with any human activity, and that when this 
understanding of nature is complete, we go on to erect upon it 
superstructures of various fields of bought and action. Rather, what we 
do is, we begin with the small details around us, the individual problems 
that we tackle in our everyday lives, and once these have accumulated to 
a considerable amount, we reflect upon the work we have been doing and 
discover that we have been doing it in accordance with certain principles. 
The detailed work could be in natural science, economics, law or any other 
field; the reflection on the principles underlying these fields is what 
we call philosophy. So, temporally, philosophy comes after ‘non
philosophy’: but the two are so closely related that non-philosophy or 
detailed work can seldom go on for long without philosophy begirming.

The philosophy of nature has been active since the time before the 
beginning of the Common Era. (This is true of India as well as the West; 
however, the present essay is located by and large within the fimnework of 
Western philosophy.) It has several areas. The philosophy of natural 
science concentrates on scientific concepts and methods and the 
interpretation of scientific theories. Aesthetics focuses on the experience 
of art and the values pertaining to it such as harmony, order and balance, 
which are inspired by nature. Over the past quarter century, a new field of 
study called Environmental Ethics has emerged that focuses directly on 
the themes of nature, the natural ehvironment, and related issues of value, 
ethics and society. It forms a crucial part of Applied Ethics—crucial for the 
guidance of individuals, corporations and governments in determining the 
principles affecting their policies, lifestyles and actions across the range of 
environmental issues.

The principal aim of environmental ethics is to criticise and improve

* In this sense, the word Is used for the sum total or aggregate of natural things. This Is 
Its secondary sense. In Its original and proper sense. It refers to something within a thing 
which Is the source of Its behaviour. For example, the nature of water is to flow.
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the values and principles in terms of which we understand our 
responsibilities to future generations, our relationship to nonhuman 
creatures, and our place in nature generally. Its scope, in space, is at least 
as extensive as the biosphere of the planet. Missions into the outer space 
and their related debris have extended its realm to the distent zones of the 
solar system. In time, its scope extends, according to many, for as long as 
human action can exercise any kind of impact on anything of value.® On 
this view, its temporal scope turns out probably to transcend the future 
existence of humanity.

Within the very broad field of environmental ethics. Anthropocentrism, 
Biocentrism and Ecocentrism are the three major philosophical positions 
about the relation human beings have with other species and the 
environment, and about the source and locus of value, which determine 
the nature of this relation. Another noteworthy environmentalist view is 
that of Ecofeminism. Ecofeminists have compared traditional exploitative 
attitudes to nature and women, both resulting from a patriarchal outlook 
that views the two as things to be controlled and harnessed. They have 
suggested, further, that women, because of their biological and/or socicd 
roles as lifegivers and nurturers, are closer to nature than men, and that 
the solution of current environmental problems is possible only when 
related feminine qualities such as caring and preserving are allowed to 
mould social life and policies. We do not know whether gender-related 
qualities as such exist. We may also ask whether saying that they do is 
not a further instance of gender stereotyping. But we cannot refute the 
ecofeminist claim that a more ‘feminine’ world is needed to facilitate 
environment-friendly attitudes and policies.

I shall now return to the three environmentalist views named before, 
anthropocentrism, biocentrism and ecocentrism illustrate how our attitude 
towards other beings and things depends on what kind of creatures or 
objects we take them to be, and how we perceive our relations to them. In 
other words, our attitude rests on, and is supported by, a belief system 
that constitutes a view of nature and our place in it. The question of 
‘intrinsic value’ ® and its location and extension becomes very pertinent 
here.

Anthropocentrism, which literally means human-centredness, 
maintains that only humans have intrinsic value. The nonhuman world 
has value only insofar as it is instrumental in satisfying human desires. 
Traditional justifications for this view have revolved round distinctive

* This Is not a purely theoretical point. Nuclear energy generation and experimentation 
are already emitting Into our environment radioactive substances with half-lives of millions of 
years, with predictable harmful effects on almost any creature which comes Into contact with 
them.

® The kind of value that a being or thing IS held to have In Its own right. It Is neither 
Instrumental nor In any other way derivative, but depends entirely on the nature of its bearer. 
It Is often contrasted with ‘Instrumental value’, which Is the value attributed to a being or 
thmg In virtue of Its usefulness, usually to a human.
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human characteristics, such as having a soul, rationality and language, 
that set humans apart from the rest of nature and make ethics an 
exclusively human affair. The doctrine of creation has fostered the belief 
that humans were made in the image of God and share in God’s 
transcendence of nature, and that the whole natural world was created for 
their sake. There are also secular (non-theistic) sources of the idea. Indeed, 
without a belief in God, humans are left to their own devices. Thus, “man 
[becomes] the measure of all things”, as the Greek philosopher Protagoras 
said. His saying captures the idea that people can only know that which 
they have the faculties and capacities to become acquainted with, and so 
whatever objective reality might be, reality for them is only such as their 
minds make it.

Whatever their source, justifications for anthropocentrism generally 
appeal to characteristics of humans that mark them off from the rest of the 
natural world. The view that humans are uniquely rational beings, and 
that this constitutes their greatest perfection, is held not only by theologians 
like Aquinas, but also by secular philosophers like Kant. The claim that 
nonhuman beings lack the requisite rationality is buttressed by various 
sorts of evidence. The absence of language in them is seen to indicate an 
absence of thought. That they do not appear to be capable of formulating 
intentions or manipulating symbols is seen to show that they cannot form 
the concepts which are necessciry for rationality. If nonhuman beings 
have no conception of right and wrong, it is argued, they are not in a 
position to make any moral claims against humans. Humans, then, 
uniquely, are the addressees of moral imperatives eind obligations.

It is argued not only that anthropocentrism is justified, but also that 
to tiy to avoid it is neither possible nor desirable. As humans, we cannot 
but interpret the world in terms of human values, and it is only natural for 
us, as members of our species, to care for other members of our own species. 
Ê ven if one is motivated to care about nonhuman entities, there are limits 
to how successful one might be, for there are limits to possible human 
knowledge of what is really good for them. Also, humans must consume 
other living entities and use nature in various ways in order to survive.

The arguments justifying anthropocentrism have force and appeal, 
but they are not without their problems. To begin with, the Judaeo- 
Christlan presumption of human dominion on earth is the product of just 
one sort of worldview; there are religions and cultures that take a quite 
different view: Buddhists, Hindus and Jains, for instance, have a humbler 
estimate of the human place within nature and a greater solicitude for 
other living beings. Other cultures view the earth itself as a living conscious 
being to be treated wity respect. Criticism of the factual basis of 
anthropocentrism has come from scientific findings which undercut claims 
for the uniqueness of certain human faculties and characteristics. an(j 
show humans instead to be a product of natural evolutionary processes, 
to have considerable affinities with other creatures, and to have a vulnerable 
dependence on ecological conditions of existence. Furthermore, one cannot
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justifiably privilege humans ethically by saying that they alone have the 
requisite rationality, for even among humans there are many who lack full 
rational capacities, such as-children and mentally disadvantaged people, 
but they are held to have justifiable moral claims. This ‘argument from 
the marginal cases’ illustrates that having the capacity of moral agency is 
not a necessary condition for being considered as a moral patient Whoever 
possesses the capacity to suffer heirm and to benefit from moral status is a 
proper object of moral consideration. So nonhuman beings as well as 
children and the mentally deficient or deranged are to be considered under 
moral patienthood.

There is no longer any unassailable reason, then, to assume that 
only what befalls humans matters morally. There are proposals, accordingly, 
from various quarters for an extension of ethics to cover broader interests 
than those covered by anthropocentrism. One way of doing this is to move 
in the direction of sentientism. This means giving moral consideration to 
the interests of any emd edl sentient beings—that is, beings capable of 
experiencing pleasure and/or pain—and regarding it as morally, relevemt 
that these interests are not being made to suffer. What this means in 
practice is that one is morally committed to opposing the cruel treatment 
of animals. It may also be required to go beyond this and have regard for 
animals’ social, psychological and emotional lives. Some animal rights 
campaigners go even further and require an end not only to clear-cut abuses 
of animals, but to any use of them whatsoever. This is grounded in the 
‘subject of a life’ criterion of moral considerabllity.

Biocentrism casts the ethical net more widely still to extend moral 
consideration to all living entities, including plants. Since nonsentient 
creatures, as well as sentient ones, are capable of flourishing, it is not 
unreasonable to ascribe to them an interest. Trees, for instance, show 
capacities for respiration, ingestion, growth, self-maintenance and 
reproduction. Thus, if the flourishing of sentient creatures is of value, it is 
hard to deny that the flourishing of trees is too. All living things have 
intrinsic as well as instrumental value.

The moral obligations advocated by biocentrism to the living world 
are not indirect obligations to humans. We are urged to conserve nature 
not because its loss threatens us with scarcity of resources, or spiritual 
and/or aesthetic Impoverishment, or both; we are urged to do so because 
the nonhuman, natural world is deemed to possess some sort of value 
that is independent of our modes of valuing it. Richard Routley’s ‘last 
man argument’ drives this point home quite effectively. It posits a scenario 
in which all conscious life forms have been destroyed, bar one human—a 
man, in Routley’s excunple—and in which there is no possibility of conscious 
life evolving again. The last man, who will shortly die too, has the option of 
destroying life on earth, which still supports thriving communities of trees, 
grasslands and so on. We are to ask whether it matters if he destroys the 
surviving earth life. The commonly held intuition is that it does. This is 
then taken as evidence that nonconscious life has some value that is not
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dependent on the existence of conscious valuers—and that this value is 
relevant to the assessment of its moral standing.

Albert Schweitzer, whose ethical position is sometimes referred to 
as the precursor of modem biocentric thought, articulates a particularly 
‘pure’ form of biocentric thinking, encapsulated by the phrase ‘reverence 
for life’. He was of the view that all living things have intrinsic value, 
which can and should be appeeiled to as the basis for human ethics, and 
th^t the attitude of reverence for life would re-establish the connections 
between ethics and nature held to have been severed by the rise of modem 
industrial society.

The biocentric outlook is held to support the attitude of respect for 
nature. An agent who adopts this attitude will consider herself bound to 
live by a set of moral norms, governing both actions and character 
development, which manifests a disposition to promote and protect the 
good of all living things. In practice, this is not always possible. We have to 
use trees and other plants as resources in all sorts of ways, including as 
food. How do we tell when our use of the nonhumcui is wanton and when 
it is warranted? Our reasons are liable to be anthropocentric ones. 
Nevertheless, while there may be no easy answer to such questions, there 
is value simply in posing them, for this means that we no longer take it for 
Ranted that human interests automatically and unproblematically can 
be pursued regcirdless of their impact on the rest of living nature.

As an interesting aside, one may note the compatibility of biocentrism 
with the Greek view of nature. The Greek thinkers regarded the world of 
nature as a world of bodies in motion. These motions were possible due to 
vitality or soul. But there was also regularity or orderliness in the world. 
This, they believed, was because of the presence of mind in nature. They 
accordin^y said that the world of nature is not only alive but intelligent. 
‘The life and intelligence of creatures inhabiting the earth’s surface..., they 
argued, represent a specialized local organization of this all-pervading 
vitality and rationality, so that a plant or animal... participates in its own 
degree psychically in the life-process of the world’s ‘soul’ and intellectually 
in the activity of the world’s ‘mind’, no less than it participates materially 
in the physical organization of the world’s ‘body’.”

Anthropocentrism, similarly, can be said to have affinities with the 
Renaissance cosmology.® The Renaissemce thinkers, like the Greeks, saw 
in the orderliness of the natural world an expression of intelligence, but

* R. G. Colllngwood, The Idea of Nature, pp. 3-4.
* Colllngwood (op. clt., p. 4) uses the term for the cosmological movement that took place 

In the sixteenth and seventeenth centuries through the writings of Galileo, Descartes, Newton, 
et. al. This usage might be somewhat misleading, as Colllngwood himself hints, because the 
word 'Renaissance' Is usually applied to an earlier phase in the history of thought, beginning 
in tlie fourteenth century and continuing with the Platonic and Aristotelian cosmologies. The 
cosmology that Colllngwood calls 'Renaissance' was in principle a reaction against these and 
might, perhaps, be more accurately called ‘post-Renalssance’; but Colllngwood finds this a 
clumsy term.
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whereas for the Greeks this intelligence was nature’s own intelligence, for 
them it was the Intelligence of something other than nature: God. Their 
assertion was that nature is devoid both of intelligence and life. The
movement which it exhibits are imposed upon it from without, and their 
regularity is due to ‘laws of nature’, also imposed from without. Instead of 
being an organism, the natural world is a machine, put together and set 
going for a definite purpose by an intelligent mind outside itself. This view 
can be said to have provided a metaphysical grounding for the exploitative 
attitude towards nature that went hand-in-hand with industrialisation in 
Europe.

The introduction of the idea of evolution into natural science led to 
the abandonment of the mechanical conception of nature, for it is 
impossible to describe something in the same breath as a machine and as 
developing or evolving. On the evolutionary theory, therefore, there may 
be machines in nature, but nature itself cannot be a machine, for it is not 
a finished product or closed system.

Moral thinking, likewise, is not a finished product or closed system
either. It progresses over time, and this progress can be depicted in the 
form of an expanding circle. Moral obligation was recognised initially 
towards a narrowly circumscribed group. It widened with the centuries to 
include more and more groups of beings within its reach. From a position 
that acknowledged such obligation only to other male members of the 
same tribe, the circle has expanded to take in slaves, members of other 
tribes, women and children. Recent stages of development see tiie inclusion 
of sentient and, more tentatively, nonsentient individuals. Recognition of 
the moral status of species and of ecosystems as a whole, including their 
abiotic constituents, can be depicted as the next step in the history of 
moral development: and such is the trajectoiy leading to the development 
of an ecocentric ethic.

Ecocentric approaches typically emphasise the importance, not of 
individual organisms, but of the relationships between organisms: and 
between organisms and their environment. The focus thus includes the 
abiotic as well as the biotic. Ecocentrists therefore tend to resist the 
biocentrist’s exclusive emphasis on individual, living organisms. Kenneth 
Goodpaster argues that “to be worthy of moral respect, a unified system 
need not be composed of cells and body tissue: it might be composed of 
human and nonhuman animals, plants and bacteria” ®, as an ecosystem 
is.

Goodpaster’s approach is developed by Lawrence Johnson who argues 
that various beings other than individual organisms—such as species and 
ecosystems—can meaningfully be said to have interests, and that these 
Interests are morally significant. He understands species and ecosystems 
as living processes, characterised by self-regulation, self-maintenance.

® Kate Rawles, Biocentrisin, Encyclopedia of Applied Ethics, Volume 1. p. 279.
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organic unity and so on, which, in his opinion, allows one to say that they 
have well-being interests—and therefore moral significance.

A different view is articulated by Holmes Rolston who. while denying 
the dubitable claim that species, ecological systems and ecological 
processes as such have selfireferential interests, insists that we have 
obligations towards them nonetheless. For him species are dynamic life 
forms. While the individual is a token of a type, the species defends that 
type, “pursuing a pathway through the world, resisting death (extinction), 
by regeneration maintaining a ... [biological] identity over time”.'̂  Hence, 
from the evolutionary point of view, the species is more important. 
Rolston also defends viewing ecosystems as real entities, inasmuch as 
they generate a spontaneous order that envelops and produces the 
richness, beauty, integrity and dynamic stability of the component parts. 
They have a distinctive kind of value, described as systemic, which is 
neither intrinsic nor instrumental, and which actually makes these other 
kinds of value possible.

Ecocentric ethics have phenomenally wide ambits. Everything, from 
the conscious to the nonconscious and from the animate to the nonanimate, 
is held to be deserving of moral concern. This may seem a very demanding 
requirement: in principle, every intervention in nature would have to be 
investigated for every possible ramification, which would lead to a paralysis 
of action. Responding to this concern, ecocentric environmenta.1 
philosophers have distilled certain general principles which they believe 
can serve as a workable guide to action. Particularly influential is Aldo 
Leopold’s ‘land ethic’ whose basic principle is, “A  thing is right when it 
tends to preserve the integrity, stability and beauty of the biotic 
community. It is wrong when it tends otherwise.” Thus in considering 
whether to ‘develop’ a piece of land, for instance, one must not merely 
consider what material or economic advantage might accrue to humans, 
but what the effects would be on the land itself.

An interesting point is raised by Rodman regarding environmental 
ethics in general, which I would like to discuss here. Rodman maintains 
that environmental ethics has been constrained by its attempts to 
function within traditional ethical frameworks. He suggests that it is 
not possible to formulate an adequate environmental ethic by extending 
the range of the contemporary theories, because these theories have evolved 
to articulate moral claims that arise between people, and are inherently 
anthropocentric and individualistic. They are thus less than well suited to 
articulate the moral claims of nonhumans, particularly those who are 
extremely unlike human individuals.

Rodman argues that Singer’s extension of moral standing to sentient 
animals, and Stone’s to living things, for instance, are both expressed in 
terms of the conventional ethical paradigm, which he describes as focusing

 ̂Holmes Rolston, Value in Nature and the Nature oJ'Value, in Philosophy and the Natural 
Environm ent p. 21.
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on entities, rights and obligations. Both writers allegedly transmit a double 
message. On the one hand, they argue that the moral status of certain 
nonhuman beings should be raised, in virtue of morally relevant 
characteristics that they share with human beings. On the other hand, 
this veiy argument is held to degrade these beings, by assimilating them 
to the status of Inferior humans. Rodman’s proposal is that, instead of 
imposing our human-centred views upon nature, we should recognise that 
we and our ethical theories are placed within a larger normative order. 
Rodman’s views raise a number of pertinent questions. One question is 
whether sentientist and biocentric attempts like those of Singer and Stone 
respectively are really inevitably degrading to nonhuman life. Another 
concerns the possibility of finding norms in nature, while acknowledging 
the nature of nature as constantly changing.

Perhaps ah alternative ethic of the kind acceptable to Rodman is to 
be found in Callicot’s ecocentric approach. He holds that ethics are rooted 
in .natural sentiments or feelings, such as love, sympathy, empathy, 
benevolence and respect, which have evolved in the context of the 
communities to which we belong, and are directed towards those we 
perceive as kin and towards communities themselves. Evolution shows us 
that other living things are kin, and scientific ecology shows us that they 
are fellow members of biotic communities. Once these facts are properly 
absorbed, feelings of benevolence, respect and the rest will be triggered. 
This is in clear contrast to the view that an extension of our ethical concerns 
to include nonhumans follows as a requirement of moral consistency, upon 
the perception that nonhumans possess the characteristics relevant to 
morhl considerability. This same view is mirrored in the ‘deep ecology’ of 
the variety developed by Warwick Fox, which considers that if one has a 
deep enough understanding of the unity of nature, one will (as opposed to 
should) naturaUy be inclined to care for it, thereby rendering ethics 
“superfluous”. However, even this model has not been exempted from 
criticism. Richard Sylvan, for instance, has suggested that shifting the 
em phasis to experiential concerns may cause a regress into 
anthropocentrism, inasmuch as our care for nature, in such an account, 
is founded on the human experience of its oneness.

In the face of such nitpicking, one is led to wonder whether a totally 
nonanthropocentric ethic of the environment is at all possible. Both 
biocentric and ecocentric view try to overcome anthropocentrism with 
respect to nature, but the philosophers expounding these views do so as 
personal women and men and as such they cannot but operate from within 
a human—though not necessarily human-centred—perspective. As humans 
they have uniquely personal traits, like freedom and deliberate action, 
which set them apart from the rest of the beings. To deny this would be to 
deny the possibility of action, which would in turn make ethics impossible. 
Accepting these differences, however, does not and should not amount to 
saying that there is a dichotomy between humans and the rest of organic 
life. If we consider the principal features of personhood—viz., the powers
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of enjoying consciously, thinking logically, remembering, planning, 
preferring or judging, and acting with moral responsibility—we find that 
they are not without their analogues and continuities in the nonhuman 
world. Only moral responsibility seems not to apply outside human persons. 
But even many human beings, as we have already noted, seem to lack it. 
The point is. there are continuities in orgcinic life, from trees to animals 
to humans. This should imply that there should also be a continuity 
of morality.

The reason why anthropocentrism draws flak from nonanthropocentric 
ethicists is not so much that it talks of a hierarchy in the living world, as 
that humans arrogantly have used there capacities to ride roughshod over 
the feelings, endeavours and values of differently endowed other creatures. 
Is it the case at least that the practices or values identified as 
anthropocentric serve humanity at large ? To our shame, we see the same 
unfeeling arrogance zmd heartlessness in the treatment by some humans 
of other less powerful humans. The problem then is not so much 
anthropocentrism, at bottom, as egoism. In fact, there is a case to be made 
that if people were to become truly anthropocentric and concentrate on 
their own moral development, recognising that ethics is a peculiarly human 
affair, they would be liable to do less harm to other beings, albeit for reasons 
connected with their own moral interest.

Belatedly to the preceding point, it can be argued that humans should 
exercise prudence in the use of nature’s resources and seek to preserve 
species, biodiversity and so on, for reasons that derive from their own 
enlightened self-interest. Because they live in one world with the rest of 
nature, if they rhake things go badly for its other constituents, things will 
ultimately go badly for them too. This view, moreover, has motivational 
advantages over those that appecil to an altruistic concern for honhumans 
for their own sake, regardless of their interrelation with humans.

These considerations support the idea that anthropocentrism, if it 
is sufficiently enlightened, is capable of supporting environmental 
values, at least in some instances, and is hence defensible. Admittedly, 
there are 'hard cases' where the interests of humans and non humans do 
not coincide but oppose one another. Perhaps the best way to deal with 
the moral dilemmas presented by such cases is to recognise that all natural 
phenomena have some value which must be duly respected, irrespective 
of its type and degree. While engaging in this endeavour, we are bound to 
take a human point of view. This, however, does not justify mockery of our 
efforts as inevitably self-serving. The distribution of moral sensibility among 
human beings may be uneven but to doubt the very possibility of genuinely 
moral thought and action by them is cynical. What purpose does it serve 
to criticise the ethical perspective we are bom with? We cannot but exercise 
our moral agency from within it. It would be more sensible, rather, to talk 
of enlargening, deepening and refining this perspective.
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Conclusion
The planet we inhabit is a superb planet. The elements of life—carbon, 

oxygen, hydrogen, nitrogen—are common enough throughout the universe, 
but actual life, as far as we know, is common only on earth. Communities 
and communities of organisms flourish here. At this scale, then, earth 
becomes the most valuable entity of all, the producer of all earthbound 
values and a proper object of intrinsic or systemic valuation itself. 
Recognising this generates a global sense of obligation. Indeed, 
environmental valuing is not over until we have risen to this level.

It is true that humans are the only evaluators who can reflect about 
what is going on at this global scale. This, instead of leading to a human 
chauvinistic attitude, should generate in us a sense of responsibility and 
obligation. We should feel enjoined to forge ways of thinking and deliberate 
measures leading to the conservation of our environment.

Gacaca
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