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FROM THE EDITOR'S DESK

With pleasure and pride we bring out another issue, Volume 4 of IMPACT,
the Journal of the Research Committee, Shri Shikshayatan College.
IMPACT features articles written by our students, each one based on the
best Students’ Research Project chosen by the Departmental Head. This
year too IMPACT has covered a wide array of topics. The student
researchers from the Department of Bengali have done commendable
research on the works of noted poet Sankha Ghosh with a focus on the
tumultuous 1970s. Students from the Department of Economics have
provided an interesting and in-depth study of the Informal Sector in India.
Students of the Department of English have used feminist criticism to
critique the patriarchal subjugation of strong women with a special
reference to witch hunts. Student researchers of the Department of
Geography have provided a commendable collaborative research project
on air-pollution in Kolkata. Students of the Department of Mathematics
have done a fascinating study of various applications of the graph theory.
The students of the Department of Political Science have added a new
dimension by providing a humanitarian touch because they have based
their project on a visit to the Little Sisters of the Poor. The Students of the
Department of Zoology have brought our attention to the hazards of rapid
urbanization and pollution imposed on birds.

We hope we have maintained integrity in the publication of this research
journal. Thank you.

Editorial Board
July, 2018
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AN OVERVIEW OF THE INFORMAL SECTOR IN INDIA

Upasana Dutta, Gunjan Purochit, Insiya Hanif, Archita Sen, Ami Gandhi, Amisha Gupta,
Gaorima Nahata - Economics Honours, 1st Year (Session : 2017-18)

INTRODUCTION :

According to the System of National Accounts (SNA), informal sector consists of those units which
produce goods and services primarily to generate employment and income. These units are barely
organized and operate on a small scale. The labor and the capital component can be hardly

distinguished. Labor relations are mostly casual, personal and social rather than contractual with
formal guarantees.

According to the first Indian National Commission on Labor (1966-69), informal workforce are those
workers who are not able to organize themselves in search of common interests due to certain

obstacles like ignorance, illiteracy, casual nature of employment and small sized scattered
establishments.

The National Sample Survey Organization (NSSO) adopts the following criteria to identify informal
sector - in ¢ase of manufacturing industries, the enterprises not covered under the Annual Survey of
Industries (ASI) form the informal sector, whereas in case of the services sector, all enterprises
except those run by the Government (Central, State and Local Body) and in the corporate sector,
were regarded as informal enterprises.

The main characteristics of the informal sector are that the informal sector units do not have any
written rules or agreements, it exists merely on verbal understanding. It does not have fixed wages
of fixed hours of work and mostly relies on daily earnings. In most cases, the work atmosphere is
congested and unhygienic. The workers are mostly iliiterate and so they are barely aware of the
social protection schemes and are unable to make savings or insure themselves. The mostimportant
advantage of the informal sector is easy entry, which means that anyone who wishes to join the
sector can always find some sort of work and earn money. Economic motivations that drive workers
to join the informal sector are to evade taxes and the freedorn to avoid regulations and licensing
requirements. The workers are more independent in the informal sector as they can choose their
own working hours and the opportunity to work freely as part-time workers, in other alternative
enterprises close to their friends and family members, -But as compared to the formal sector, the
informal sector does not provide security and regularity measures. Most of the times, it does not
bring about job stability as there is always a fear of losing employment due to absence of any type of
contractual relations between the employer and the employees.

OBJECTIVES AND METHODOLOGY OF THE STUDY :
The main objective of this paper is to study the present scenario of the informal sector in India. The
paper mainly attempts to explain the changes in the employment status of the Indian informal sector

410 ¢

workers according to gender-wise, sector-wise, area-wise disparities and also in terms of inter-state
yariations.

The paper Is descriptive and based on secondary data. Analysis of secondary data available on the
literature, is done through statistical tabulation, Line diagram and vertical Bar chart.

THE INFORMAL SECTOR IN INDIA ;-

In the Economic Survey of 2015-16, the Government of India stated a major issue related to the
labour market - “The challenge of creating good jobs in India could be seen as the challenge of
creating more formal sector jobs, which also guarantees the workers' long-term protection”. According
to the 68" round of National Sample Survey Organisation data, the informal sector employs only
about 10 percent of the nation’s total workforce, Merely, 48 million of India's 472 million economically
active people were working in the formal sector in the financial year 2011-12. The share of the
formal-sector jobs in India had increased since the last seven years. But in absolute numbers,
however, the growth of the informal sector still exceeded the growth of the formal one.

india is currently experiencing demographic dividend as more than 50 percent of the population is in
the working age-group, which can make India the skill capital of the world. It is estimated that by
2020, the average Indian worker will be 29 years of age, compared to the average age of 37 yearsin
China and United States, 45 years in Europe and 48 years in Japan. But utilizing this youth bulge

constitutes a major challenge in india, particularly when there is excess supply of labour in the
informal sector.

RURAL-URBAN AND GENDER-WISE DISTRIBUTION OF INFORMAL EMPLOYMENT IN INDIA :
India is an emerging economy, as the total number of workers including formal and informal both,
increased from 336.76 million in 1999-2000 to 457.46 mitlion in 2004-05. Out of these, majority of
the workers were observed to be engaged in the informal sector. Male employment {in million persons)
in the informal sector were much greater than that of females, both in the rural and urban areas of
India during 1999-2000 and 2004-05. However, the number of females employed in the informal
sector in India is comparatively higher in the rural areas than that in the urban areas (Table 1).

TABLE 1 : GENDER-WISE AND AREA-WISE EMPLOYMENT OF INFORMAL AND FORMAL
SECTOR WORKERS BETWEEN 1999-2000 & 2004-05 (IN MILLIONS)

AREA SEX INFORMAL SECTOR | FORMAL SECTOR TOTAL
1999-00 | 2004-05 | 1999-00 | 2004-05 | 1999-00 | 2004-05
MALE 178.50 197.87 18.24 21.17 196.74 219.04
RURAL | FEMALE 98.63 117.21 5.39 6.82 104.02 124.03
Lo TOTAL 27713 315.08 23.83 27.99 300.75 343.07
MALE 51.62 61.94 25,42 28.46 77.05 90.4
URBAN FEMALE 13.89 17.88 5,07 6.12 18.96 24.0
TOTAL 65.51 79.82 30.50 34.58 96,01 114.4
MALE 230.12 259.81 43.66 49.63 273.78 309.44
TOTAL FEMALE 112.51 135.09 10.46 12.94 122,98 148.03
| . TOTAL 342.64 394.9 54.12 62.57 396.76 457 .46
Source : Naik K. Ajaya, 2009 (hitp:/Mwww.iariw.org)
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WAGES OF CASUAL WORKERS IN THE INDIAN INFORMAL SECTOR :

With the fast expanding informal sector and informalization of warkers in India, the daily wages
of the workers determines the standard of living, extent and magnitude of poverty among casual
workers. The estimated mean daily wage of casual workers in the informal sector in 1999-2000 was
Rs 60.80. It has been observed that even within the informal sector, the wages of rural workers was
less than that of the urban workers. Sitnilarly, both the rural and urban females earn less than their
male counterparts. The variation in wages across the different Indian sectors is more prominent in
the case of urban casual workers as compared to the rural ones. It can be observed that in the
informal labor market, wages paid to both female and male workers tend to be very low. Woman
workers in India suffer from huge wage discrimination and thus are at a vulnerable position compared
to the corresponding male workers (Table 2). '

TABLE 2 : AVERAGE DALLY WAGES (Rs.) OF CASUAL WORKERS IN THE INDIAN
INFORMAL SECTOR ACROSS INDUSTRY (1999-2000)

RURAL URBAN
SECTORS MALE | FEMALE | TOTAL | MALE | FEMALE | TOTAL

Mining and Quarrying 67.6 38.4 61.9 70.6 91.1 73.7
Manufacturing 561 | 6.3 | 618 | 669 | 404 | 626
Public Utities 64.0 - 640 | 905 - 50.5
Construction 66.5 48.4 64.9 71.0 50.9 68.3
Trade, Hotels 537 | 408 | 531 | 8529 | 388 | 514
Transportation 72.7 86.8 72.8 65.2 54.5 65.0
e remeesand | 605 | so00 | 600 | e84 | 129 | eese
o booaand | 775 | 205 | se7 | eo3 | 286 | 408
TOTAL 842 | 384 | 605 | 655 | 400 | 611

Souree : Karan K. Anup & Selvaraj Sakthivel (2008)

SECTOR-WISE EMPLOYMENT IN THE INDIAN INFORMAL SECTOR :
The major sectors which account for a dominant share of the informal labour employment in
India are manufacturing, construction and trade (wholesale and retail).

TABLE 3 : BROAD SECTORAL DISTRIBUTION OF FORMAL-INFORMAL EMPLOYMENT
(IN PERCENT SHARES) IN INDIA (2004-05 & 2011-12)

2004-05 Organized Sector | Unorganized Sector Total
Formal | Informal | Formal | Informal
Agriculture 0.76 0.99 0.00 56.75 58.50
Manufacturing 1.21 2.10 0.10 8.33 11.73
Non-manufacturing 0.53 1.45 0.00 4.42 6.41
Services 4.48 4.89 0.19 16.80 23.38
Total 6.98 6.43 0.29 86.30 100.00

—
= 2011-12 Organized Sector | Unorganized Sector Total
Formal | Informal | Formal | informal

— Agriculture 0.06 0.16 0.00 49.69 48.90
[~ Manufacturing 1.48 2.79 0.06 8.28 12.60
™ Non-manufacturing 0.69 3.77 0.01 7.18 11.65
™ Services 5.62 2,72 0.22 18.29 26.84
Total 7.84 9.43 0.29 82.43 100.00

¢ 12 ¢

source : Srija A, & Shirke V. Shrinivas (2014)

The agricultural sector is the main source of employment for the informal workers in India
(Table 3). Nearly 97 percent of the employment in the Indian agriculture sector is informal in nature.
However, the total employment in the agricultural sector has decreased from 58.50 percent (in 2004-
05) to 48.90 percent (in 2011-12), which implies that over time the informal workers are migrating
from the rural areas and moving into the urban cities for better job opportunities. These informal
workers get absorbed especially in the non-manufacturing sector in India which comprises of the
construction sector as well, and hence we can see that the total labour empioyment in India, particularly
in this sector has risen considerably from 6.41 percent (in 2004-05) to 11.65 percent (in 2011-12). it
is the non-manufacturing sector in India, where informal employment has increased congiderably
both in the organized and unorganized sectors from 2004-05 to 2011-12. In case of the Indian
manufacturing sector, itis only the organized sector where both formal and informal labour employment
has increased over time. in the services sector, there is an increase in employment, across both the
organized and unorganized sectors, as well as in the formal and informal-sectors in India, although
the share of informal employment is relatively higher only within the Indian unorganized sector.

TABLE 4 : SECTOR-WISE EMPLOYMENT IN THE INFORMAL SECTOR FOR
THE FISCAL YEAR (2011-12)

INFORMAL SECTOR EMPLOYMENT

SECTROS {in Percentages)
iT 0.4
Telecom 0.5
Public Utilities 0.7
Financial Services 1.2
Mining 14
Real Estate 1.5
Education 38
Professional Sarvices 4.4
Hospitality 7.2
Agri, Forestry 9.4
Other Services 12.1
Transport 15.8
Trade 42.2
Construction 355
Manutacturing 44.3

Source : The Indian Employment Report by IMA, NSSO
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FIGURE 1: VERTICAL BAR CHART REPRESENTING SECTOR-WISE EMPLOYMENT IN THE
INDIAN INFORMAL SECTOR (2011-12)

INFORMAL SECTOR EMPLOYMENT (in Percentas) IN DIFFERENT INDIAN
SECTORS During 2011-12
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Informal employment in India is considerably higher in the non-agricultural sectors such as
manufacturing, trade and construction as compared to the Indian agricultural sector. informal
employment in India was the lowest in the IT and Telecom sectors with 0.4 and 0.5 percent shares
respectively. The Trade sector showed a considerable increase in its informal sector employment
(42.2 percent) including both wholesale and retail Indian trade (Table 4 & Figure 1). The growing
level of informal employment in the manufacturing and construction sectors in India is largely due to
the growing use of contract labour and those production activities which are constantly outsourced.

STATE-WISE DISTRIBUTION OF INFORMAL LABOUR EMPLOYMENT IN INDIA :
TABLE 5 : INTER-STATE COMPARISON OF INFORMAL SECTOR WORKEFORCE [N INDIA (2011-12)

FIGURE 2 : LINE DIAGRAM REPRESENTING PERCENTAGE SHARE OF INFORMAL
WORKFORGE IN MANUFACTURING IN INDIA (2011-12)
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source : Srija A. & Shirke V. Shrinivas (2014)

13 Indian States have been selected that accounted for almost 90 percent share in the Ali-India total
Manufacturing Workforce during 2011-12 (Table 5 & Figure 2). The states of Bihar, Tamil Nadu and
Maharashtra have more than 98 percent of their respective manufacturing workforce as informal
labor in India. The highest percentage share of informal workforce in manufacturing was 99.18
percentin case of Maharashtra, which is quite astonishing. On the other hand, Orissa had 66 percent
of its total workforce working in the informal sector. It is the state with lowest percentage of total
manufacturing workforce working in the informal sector in India. if 66 percent is the lowest percentage
for an Indian state, then it is evident that the existing labor reforms have negligible impact on curbing
or reducing the overall growth of informal workforce in India.

TABLE 6 : STATUS OF INFORMALLY EMPLOYED WORKFORCE (IN MILLIONS)

Percentage Share in All India Percentage Share of Informal Workforce in

Slates Manufacturing Workforce Manufacturing in Different Indian Stales
Uttar Pradesh 14.44 77.45
Andhra Pradesh 7.08 91.16
Guijarat 8.71 74.29
Raiasthan 4.05 85.51
Punjab 3.19 93.12
Madhya Pradesh 3.33 77.03
Crissa 2.89 66.05
Karnataka 5.41 81.79
Tamil Nadu 11.11 98.54
Maharashtra 10.25 99.18
Kerala 2.98 78.67
Bihar 2.85 98.52
West Bengal 14.18 87.82

Source : The Indian Employment Report by IMA, NSSO
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Status 2004-05 2011-12
257.16 244.97
Self-Employed (60.34 %) (56.22 %)
Regular Wage/Salaried (33_2'91 g,o) (1?81';2/0)
31.16 % 141.91
Casual Workers ( 426.160) (32.57 %)
Tofal Informal Workforce 426.16 435.66
Source : Srija A, & Shirke V. Shrinivas (2014)
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The informal workforce comprise mainly of the self-emploved persons. These include hawkers,
roadside food stalls, vendors etc. These workers do not work under someone else, rather they are
the owners of their own stalls. The self-employed people constituted 56 percent of the total informal
workforce in India in 2011-12, as compared to 60 percent in 2004-05. It is also evident that the self
employed and casual workers account for most of the overall informal workforce in India. We can
also make out that there has been an increase in the number of total workers in the informal sector
from 426.16 million in 2004-05 to 435.66 million in 2011-12 (Table 6).

CONCLUSION :

India is an emerging economy and a major portion of its labor force is ‘casual’ or ‘informal’ in
nature, Informal labor market provides income and employment to the majority of the population in
developing countries like India. However, it also brings along certain disadvantages as it is not
controlled by the government. Workers of informal economy do not get the benefits of the various
government programs and other improved safety and social security measures as well as health
arrangements. This has also resulted in inefficient allocation of resources in the Indian economy.
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WITCH HUNTS AND FEMINISM : PATRIARCHAL
SUBJUGATION OF STRONG WOMEN

(A Research Paper jointly presented by : Jaya Bharti, Mritticka Baidya, Nazneen Yasmin
Prerona Chakraborty, Ruchira Dhar

Introduction

The word “witchcraft” is derived from the Saxon wicca, some-times translated as “wise person”.
Wicca is derived from an Indo-European root, *weik,” that gave way to new vocabulary in several
languages of the West, relating to mysticism and divinity. As an online Encyclopaedia informs us:

“Throughout the nineteenth and twentieth centuries, the figure of the European witch was
interpreted and reinterpreted in numerous ways, depanding on the orientations of the scholars
involved. They described her as variously as an antisocial practitioner of malevolent magic; as a

- pro-social healer, as a midwife, and sometimes as a magiclan condemned by churches and
Zuniversities,

The Witch Hunts refer to a period of approximately 300 years, between 1450 and 1750 in Europe
and America, when several women were burned at the stake as witches: In Europe, the Medieval
Inquisition was led by the Church and its tribunals - and hundreds of women who had defied archetypal
male sociletal conditions - such as widows, unmarried women and women who were vocal against
authorities - were killed. Even in England, the Pendle witch trials persecuted several women. In
America, trials of witches in Hartford and the Salem witch trials also caused immense hysteria.

The aim of this research paper is to provide elucidation on the condition of women during witch trials
and the reasons for their subjugation. The methodology followed is a review of history and previous
literature on the history of witch trials and a general discussion of the trends of research by feminists,

to gain a clear understanding of the background of witchcraft and its link to the persecution of women
in society.
,v

Witches, Misogyny and Patriarchy: Persecuting Women
The subservience of the femaie gender to the patriarchs was a common theme since earliest times.

Religion had already propagated an inherently negative perception of women through figures such
as: '

@ Eve, the first woman who led Adam on the path of temptation along with her and caused the
Fall of Man,

Lilith, the so called ‘first-woman' evil demoness who rebelled against patriarchy and refused
to lie underneath Adam during sexual intercourse.

Delilah, the seductress who caused the downfall of the biblical hero Samson
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® Bathsheba, the woman in Hebrew Bible who deliberately led David to commit adultery

Also, since the Medieval Ages, there were some general unfortunate ococurrences that the Church
could not quite explain through religion, such as:

@ The Bubonic Plague
® The Great Famine
@ General stormy weather conditions, attributed to the mini geographical Ice-age

These incidents in the continent of Europe saw people driven to extreme limits of fear and it wreaked
havoc in Europe with huge casualties. On top of that the Great Reformation made both the dominant
Catholics and the emergent Protestants suspicious of society and heretics. Over and above, the
women were constantly defying their gendered roles and actively taking part in society which could
not be tolerated by male regents and catholic priests. Europeans were looking around for support
and they found solace in Church - so they never doubted the religious concerns and their agendas of
witch hunts. The persecution of witches reached its epitome at a period of time when the misogynistic
attitudes of the Church had become predominant.

The negative perception of women continued and bound her to the gendered roles that religion and
society forced her to submit to. As it is stated in Malleus Maleficarum: “All witchcraft comes from
carnal lust, which is in women insatiable.” The philosopher Boethius, for example, wrote in The
Consolation of Philosophy that "Woman is a temple built upon a sewer.” This animus hasn't entirely
disappeared even today, For example, in his 1992 attack on an Equal Rights Amendment bill in lowa,
Pat Robertson said, "The feminist agenda is not about equal rights for women. It is about a socialist,
antifamily political movement that encourages women to leave their husbands, kill their children,
practice witchcraft, destroy capitalism and become lesbians.”

The statistics of the witch trials having victimized and killed mostly women, ied several leading
academicians and feminists to delve deeper into the subject of whether the trials were purposefully

aimed at eradicating women marked as deviant or uncouth by the society in some way or other. The
researchers and scholars were determined in their agendas as part of the women's movement and

in spite of meagre recording and resources, they set upon the task of unearthing this purposeful

vilification agenda that the Church had set upon ages ago. Their works and treatises took question

of women and gender to the centre of witchcraft discourse.

To achieve a basic understanding of the witch persecutions, it is essential to delve deeper into
the two most famous Witch Trials in history; The Medieval Inquisition and The Salem Witch Trials.

Medieval Mtch Hunts - Inquisition

Eleanor of Aquitaine (1122-1204] was a powerful regent who ruled France and later became
Queen Mother of England by her marriage to King Henry. Strong-wilied and determined, she

often outwitted her male advisors in Court and also helped her sons rebel against the rufing
King.

Abela of Santos was a mid-14th century physician who studied -at the Salerno School of
Medicine and composed treatises on health care.

Christine De Pinza (1364-1430] was an ltalian-French author who advocated the positive
role of women in society and is seen as an early feminist by Simone de Beauvoir. By her

criticism of other writers and works such as the Romance of the Rose, she influenced the
world of European literature.

Joan of Arc {1412-1431) has become the patron saint of France but once was a common girl
who experienced visions of Saints during the Hundred Years War which persuaded her that
she was destined by God to lead the French to victory. In 1429 she convinced Charles Vil to
lether lead French forces to liberate the city of Orleans from an English siege. She was soon
after taken prisoner and turned over to the Engtish who burned her at the stake as a witch on
the argument that her claims of direct communication with God were heretical and an act of
disobedience to the Church. Not until June 16,1456, did Pope Callixtus 11l declare Joan of
Arc to be innocent on the charges of heresy and witchcraft,

The Church had perhaps been growing uncomfortable and in coliusion with male regents of
Europe during the time, who found themselves constantly outwitted by their female counterparts, set
‘upon the agenda of persecuting deviant or strong women.

Before the Witch Hunts, the Church preached for centuries that belief in witchcraft was heresy
and denied the existence of witches or magic. In fact, in 906, the Canon Episcopi mandated that the
belief in witchcraft was heresy. Yet, by 1320, partially in an effort to control female sexuality and
maintain the patriarchy, the very same Church began the persecution of witches and eventually
came up with the Malleus Maleficarum, which is a treatise on how to persecute them. Discoverie of
Witchcraft published by Reginald Scot of Kent in 1584 was a rational treatise opposing the Malleus

Maleficarum on how the Church used the precedent of Heresy and Witcheraft to fool the public and
expressed blatant scepticism of witchcraft claims.

As has been observed for centuries, a social phenomenon as large as the Inquisition has aroused
_the Funosity_of scholars even in the modern age. Many of those have particularly focused upon the
subjugation of women and their sexuality, by the Church. and its Noble patrons, to keep women from

The Witch Hunts of the Medieval Ages were described as an “eruption of Orthodox Christianity'staking a centre stage in society - which had emerged as a very real possibility with the dawn of the
vilification of women.” The equation of female sexuality with moral destruction and disorder finds itSRenaissance and the event of Reformation which shook the Christian World. Some treatises by
roots in Judeo-Christian misogynistic premises and Aristotelian physiology. The dangers of femininémodern writers take a look into the dark world of the Medieval Witch Trials:

sexuality and the need for a morality which emphasises the subjugation of women was imminent.

At the same time several women had begun emerging as leaders and they begun influencing
saciety,

¢18 ¢

®  Witchcraft in Europe 1100-1700: A Documentary History, edited by Alan C. Kors and Edward
Peter§ {1972) is one of the primary sources pertaining to the witch persecution era and is a
Classic compendium by two renowned historians.
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® Masks of the Universe by Edward Harrison (1985) talks of the Renaissance as a universe created Othef books on Salem trials are :
by fear-crazed Catholics determined on supressing the women who had begun emerging from pamned Women: Sinners and Witches in Puritan New England by Elizabeth Reis
their domestic spheres during the time of Enlightenment. o The Witch of Blackbird Pond by Elizabeth George Speare

® The European Witch-Craze of the Sixteenth and Seventeenth Centuries and Other Essays by s Days to the Gallows: A Nove! of the Hartford Witch Panic
HR Trevor-Roper (1969) still remains well known among scholars of the Medieval Inquisition as
ist Perspective Regardin
a classic work and an extended essay, The work emphasizes the fact that patriarchs were equally emin P 9 g Witch Hunts

. . - e . . he modern and feminist view i icti iti
responsible along with religious authorities, in conniving to subjugate women 4 of witches as the victims of superstitious churchmen was further

consolidated by the work of gender studies researchers and Post-Modernists.
@ The Bewitched by Peter Barnes (1981] is a novel based on the pitiable figure of King Carlos |I.

Barnes candidly dramatizes mankind’s shameful tendencies to cede common sense and basic
decency to the assumed expertise of pretentious statesmen.

A renowned pioneer of the new Romantic view of witches was the French scholar Jules Michelet,
an anti-royalist historian writing in the 18th century. Michelet was extremely vocal in his works against
the plight of women in earlier ages and considered the witch hunts as an assault upon the rights of

Salem Witch Trials women in the public sphere. Michelet was also often inclined to depict Witch Trials and hunts as
After the Medieval Inquisition, the most famous witch trials that gained notoriety were not in the Catholic persecutions.
Continent but rather in United States of America -the land of so calied "hope” and “opportunity”. The .

Daly was a reno ; .
craze began when a group of giris indulged in mystic acts and then blamed several local women of Thehﬁga emi: s of Fadi c::g:?ﬂ‘:;gﬁoﬁ hsr and ‘af:ac%e“mic,'and author of the treatise Gyn/Ecology:
witchcraft. Bridget Bishop was the first of an array of accused women burned as witches. Accordingb "k down and destroy stron f ter opinion: "the intent [of European witch hunts] was to
to the History of Massachusetts: re Y g women, to dis-member and kil the Goddess, the divine spark of

' N being in women “ Her treatise is one of the foremost works on this area of research and she was
"Bridget Bishop was not the first victim accused during the Salem Witch Trials of 1692, but it isresponsible for referring to this intentional persecution of women as “Gynocide” or the genocide of

believed that officials chose to hear her case first because they felt, given her prior history andwomen.

reputation, it would be an easy win.” . _ .
P ¥ . _ Barbara Ehrenreich and Deirdre English went on to publish “Witches, Midwives & Nurses” as a
This perfectly elucidates how a woman crossing the threshold of her pre-destined “boundaries’feminist attempt to encourage women to emerge from their domestic spheres and enter the burgeoning

was resented by all and made an easy victim by condemnation as a heretic. field of medicine. Their work provides us with the opinion that in earlier ages, the women who
Some books which are representative of the struggles of the fair sex during these trials are: experimented with herbs and alternative routes of medicine were looked down upon by society and

branded as ‘witches’.
® The Witches: Salem, 1962 by Stacy Schiff has been considered as one of the foremost works on

the topic. It talks incisively about the tensions in the society and the surroundings of suspicion As K.T Natrella has highlighted in her work Witchcraft and Women: A Historiography of Witchcraft
which garnered instinctive mistrust - and tumned friends against friends, neighbours againslas Gendgr History, the arena of research into witchcraft as a subject for gender studies subject is
neighbours and family against family. Perfectly capturing the hysteria of Salem around the time-mmparatwgly recent and after the year 1970, two major shifts were observed in the field - the first
of the witch trials, the author has created a masterpiece. occurred with publication of Christina Larner’s works bringing into forefront the issue of whether

\witch hunts were conscious persecutions of women and the latter chan i i '
_ . . . o 8 ge came with the induction of
® Six Women of Salem; The Untold Story of the Accused and Their Accusers in the Salem WitclFreydian psychoanalytical techniques in analysing the depositions and records of witch trials, by

Triais by Marilynne K. Roach represents the lives of six women living in Salem in those inopportuiirenowned academicians such as Lyndal Roper.

times and the vendetta carried out against them by their own near and dear ones. On a IargeT . '

scale, it can be seen to representative of the daily lives of several women who lived through th¢ i1 F"_St Shift :

trauma of the times - alive but scarred and forever in a shadow of doubt. Christina Larner's Enemies of God: The Witch Hunt in Scotland (1981} and Witchcraft and Religion:

The Politics of Poputar Belief (1984) were very influenti ided i i i
N _ ‘ _ _ uential and aided i
® The Heretic’s Daughter by Kathleen Kent is a haunting portraiture Qf the orfieaal of the Slmp‘ﬁwitchcraft as a legitimate field of academic srzjdy. Larner compared E:;::E::: ;cr:t;:;hzi?;itﬁgn?sf
Martha Carrier, who stands as one among the several hanged for witchcraft in §alem. It sShoWito gain 3 clearer picture of the plight of women and the reasons behind the specific indictment of
a vivid image of how this impacted her family and the writer, being a tenth-generation descendan P Q

women as a sex-related crim i [ '
of Carrier, provides us with incisive insight as to the scarring and jarring effect the triais had Olthat witch hunts were on a cz:;: ]S::;tl:i'lj;i:sl?:ozf;lher r.Iesteacllr(t;h tOI: Lame; Wafs uce Bt e
fCarer.proides us wih y related to the gender issues but that the
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public consciously believed they were burning witches and not persecuting women specifically. She I the INCISIVE and accurate words of Kayla Natrella :

managed to attract the ire of several women's rights scholars like Anne L_lewellyn Barstow ang  |f the Virgin Mary is Christianity’s ideal woman, the witch is an anti-Madonna. Whereas Mary
Marianne Hester -who thought Larner was being obtuse in rejecting that witch hunts were only  pecame a mother without having sex, the witch has sex, but either does not bear children, or kills
women hunts, while failing to realize that Larner was merely advocating that witch hunts had emergeq  the children that she bears. As a thorough study of Roper and her views makes clear, motherhood
out of a hatred of women in the ages but that the people really tricked their own minds into believing  was the pinnacle of a woman's life-and succeeding in that purpose correlated with a woman's
this falsehood and earnestly believed they were persecuting evil forces. One of the major oppositions.  status, then the witch, as an anti-mother would be the most contemptible of women.

to the theory of woman hunts was that witch hunts could not have been women hunts as melnym,qummcas of Witch Hunts

women themselves participated in accusing women of sorcery and witchcraft, However, this theory™ ™ . . \iteh hunts led to a severe impediment in the progress of women In society. The Medieval

could not hold validity for long and WE.IS soon dismissed by critics as desperate and untrue. IChr'istin nquisition occurred at a time when powerful European women rulers and royal consorts had been
Larr.ner quntel vehemently 0ppo§ed this and countered that women were forced by the c!omlhation m_eme rging on the political scene and the witch hunts were successful in creating an atmosphere of
patriarchal figures, tg tgrn against other women and speak out falsehoods to keep their own selves, spicion and mistrust regarding women in society. Emergence of women in science and alchemy
safe from false convictions. and medicine was also relatively stunted by the witch hunts. The women themselves became unsure
Clive Holmes was another researcher in this field and concluded that both men and womenof one another and a strong woman defying patriarchy was looked upon with suspicion by other
believed in the reality of witchcraft and feared witches, so they all took part in accusations and trialswomen. and thus decimated unity among the women community.
J.A Sharpe contributes to the premise by opining that the women were often fearful of witchcraftand  The Salem witch trials were also a cause for the subjugation of American women in Massachusetts
resorted to false accusations in order to keep their own home safe from evil intrusions of blackgnd the victims who escaped the trials alive were alienated by society and lost the support and
magic. We can also perhaps include the modern playwright Arthur Miller among those who refutegompany of their near and dear ones. It can easily be assumed that such a mass scale persecution
this theory as his play Crucible, a fictionalized account of Salem Witch Trials, shows how womerof deviant women was shocking to all and women became reticent about defying social norms and
turned against each other as Abigail and Tituba falsely accused others like Bridget Bishop, in ordegurbed their desire of freedom in fear of public persecution. The judges and executioners of the trials
to escape trial themselves. were exclusively male, and even though many apologized after the trials were over- the harm had
The Second Shift : already been done.
A question very briefly introduced by Christina Lamer in her works was why the women tended to e The witch is often painted by feminists as a strong anti-patriarchal woman who dares to defy the
more susceptible than the opposite gender, in being convicted of witcheraft. if witch hunts werhormative behaviour society thrust upon her, to emerge out of her shells. The triais killed thousands
indeed witch hunts, then why were there not more wizards among those burned at stake? Thest women, but the society could never eradicate witcheraft completely, as proven by the resurgence
were further dealt with by Lyndal Roper- who used psychoanalysis to elucidate the refation betweeP! Neo-Pagan witchcraft societies such as the Wiccan Society.
accusations of witches and the end of child-bearing age in accused women. Roper focuses héConclusion
research as to why older women were constantly in greater numbers among those being executell  The studies of women persecution in witchcraft have been quite well rounded in the last century
du.rir‘lg witch trials. She comes to the conclusior:u that because of mass ruination of harvests anand have been comprehensive in their range and scope. This has raised investigations into the
religious wars in the "little ice age”, demographics were severely harmed and older women weigures of the male witch and if their plight corresponds that of the women indicted in witch trials.
constant reminders of this barrenness. In Oedipus and the Devil and Witch Craze, Roper suggestRecently, historians and scholars from various backgrounds have been researching further into the
that women were considered at their epitome in life only while capable of procreation and old&oncept of the female witch and the male wizards, from the perspective of gender studies in witchcraft
wormen who were now barren were merely resented as burdens upon the society and victimized till further information on witcheratt is available th rough the study of Wicca beliefs. Wicca celebrateé
witch trials. This belief of older women as subversive and anarchic creature was clearly prevaleftfie deep appreciation of nature, harmony and peace. Wicca derives its origin from pre-Christian
since the Elizabethan times as we see in William Shakespeare's Macbeth - where the witches afiféland, Scotland, and Wales, and promotes healing and teaching. They continue to welcome new
depicted as old women with beards and shrivelled skin- the most common results of menopause. Pelievers every day.
1578 in England, an old woman named Elizabeth Stiles was accused of witchcraft and punishé
along with two other older women known as Mother Dutten and Mother Devell. Targets of witchcrég th
were often widows, because they rejected maternity or were no longer fertile than because they hawo
dared to engage in open revolt against patriarchy.

The wftch trials stand as a remembrance of the persecution and torture women had to face even
ey deviated a‘m inch from normative behaviour. If not for the persecution of powerful and intelligent
men, the society perhaps might have produced eminent female personalities such as Marie Curie
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and Jane Austen much earlier than it permitted. Today, the works of feminists and gender studies
scholars have made us realize that women since the medieval ages have been daunting and fearless
- that no amount of trials and burning at stake could subdue their spirit and that society will always
oppose powerful and subversive women and perhaps even resent them - but as descendants of
those powerful women labelled ‘witches' we have to continue forging our unique paths forward ang
make a mark on the patriarchal society that still persists today.
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SEASONAL VARIATION IN SPATIAL DISTRIBUTION OF
AIR POLLUTION IN KOLKATA

(A Collaborative Research Project)
Class of 2020; Department of Geography, Shri Shikshayatan College, Kolkata
Triparna Barman, School of Oceanographic Studies, Jadavpur University

Introduction:

Air quality in most megacities has been found to be critical and Kolkata is no exception. Though
there are many types of pollutants in the air of Kolkata, this paper discusses the seasonal variation of
the most predominant pollutant, namely, Suspended Particulate Matter, the particles which are
denoted as PM,, which float in the air. PM,; mainly consists of the coarse dust particles that are added
to the ambient air from power plants, industries, vehicular emission, household combustion, waste
disposal and construction activities. With increasing number of vehicles, construction and other
development activities shooting up in the city and its fringes over the past few years, the level of this
pollutant is expected to go up. Another source of PM,, in Kolkata is the westerly winds that come in
from the west and north India carrying with them dust particles that raise pollution levels particularly
during the winter months of thermal inversion. Physicians and scientists have pointed out that PM,,
causes damage to human health and triggers a variety of pulmonary diseases as they can penetrate
deepinto the lungs.

Literature Revilew:

® Astudy by Jana Spiroska , Md. Asif Rahman and Saptarshi Palrevealed Kolkata is most affected
by suspended particulate matter (SPM)}), as expected in a mega city, which poses a serious threat
toits citizens.

A study in the Citizen's Report : Air Quality And Mobility in Kolkafa focuses on the Vehicular
Pollutionin Kolkata,

Air pollution level in Kolkata among couniry’s highest an article by Suman Chakraborti in The
Times of India reported : New Delhi may be reeling under severe air pollution, but Kolkata has not

only touched the country's capital city but has also surpassed the city quite a few days in terms of
air pollution.

Ajoint study by the British Deputy High Commission, UKAID and Kolkata Municipal Corporation
that was released in 2016 had found that Kotkata was already the fifth highest among major
Poliuted cities in the country. The study also finds that around 70% of the city's 15 million
inhabitants suffer from some kind of respiratory problems caused by air pollution. The study
s!::ecially mentioned that vector borne diseases like malaria and dengue as well as respiratory
diseases will rise in the city due to the increasing pollution level. This proved to be true this year,
with more than 50 persons dying from dengue and several thousand others affected.
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Objective of the study :

B Toobserve the spatial distribution of particulate matter in the city
m Tonote the seasonal variation of the pollutant concentration

®m Toexamine compliance with air quality standards by WHO

Methodology: Data for the assessment of ambient air quality in Kolkata has been obtained from th
West Bengal Pollution Control Board (WBPCB) and the Central Pollution Control Board (CPCE)
Recorded data for 16 Air Quality Monitoring Stations (AQMS) for each month were taken Th
Monsoon averages were considered for the months of July-August-Septemper, 2014-2016 and th
Winter average for December-January-February for the three years 2014-2017.

The assessment of air pollution level has been computed by applying the Exceedence Factor (EF
method introduced by CPCB, which is :

Observed mean concentration of pollutant
x 100

Permissible standard for the respective pollutant

Based on the EF in percentage spatial distribution, maps have been prepared for Monsoon an

Winter seasons showing four broad air pollution zones in each map prepared with Arc GI
Version 10.3.1.
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ollution due to fewer residential areas and thus relatively less traffic. The open patch of greenery

pg/m’ MEAN SPM IN WINTER (2014-2017) round the \{icto‘ria Memorial, Race Course and Maidan also records low concentration of particulate
Jattereven inwinter.

summary of findings :

» Depender?ce of gmbient pollutant concentration on local rneteoroldgy is clearly evident, They
rise to t.helr maximum in winter and come down to their minimum in the monsoon. This has a
strong impact on the seasonal human health of the city.

%» The level of Suspended Particulate Matter concentration in Kolkata's ambient air is high and
merits concern mainly due to the industrial and domestic use of coal which has high ash
content. The major construction and development activities that are carried out in the city by
v.arious agencies also contribute significantly to the high level of particulate matter in the city
air.

» The increase in transport demand in Kolkata has been caused by a dramatic increase in
urban population. The result has been a large increase in the number and length of trips and
worsening traffic congestions leading to lower traffic speed and increased vehicular emission
contributing to high level of SPM in Shyambazar 5 point crossing and Behala Chowrasta.

» The northern and south-western fringe of the city show the highest concentration of SPM in
both monsoon and winter months though in winter they exceed the permissible standards by
huge margins and thus fall under Hazardous zone. This is mainly because of the Cossipore
thermal power plant and a Gun and Shell factory in the north and the Budge-Budge power
plant and the industrial belt in the south-west which are the worst stationary sources of
pollutants causing great cleterioration of the ambient air where they are located,

Shyambazar
Minto Park
Paribesh Bhawan |
Baishnabghata
Ultadanga
Tollygunge
Belighata |
Picnic Garden
Mominpur _
Victoria Memorial
Rabindra Bharati |
Behala Chowrasta |

Analysis :

In the monsoon months of July, August and September, the wet deposition of the pollutan
results in a great reduction of their concentration in ambient air in almost all parts of the city. Durin
this time, the sea winds from the south also result in greater atmospheric dispersion of the pollutan|
in a northerly direction as a result of which the concentration of pollutants within the city remains wg
within the permissible limit. The pollution zoning map for this season shows 4 zones in Kolkata allg
which are safe as per the permissible standard set by WHO at 140 ug/m®. Among the Air Quall|

Monitoring Stations, Rabindra Bharati has the highest level of particulate matter followed by Hyd
Road, both of which have very old power plants and industrial areas in their vicinity. On the other han » The relatively less polluted zones of the southern, central and eastern fringe of the city are

the wide green fields of the Victoria Memorial along with the adjacent areas of Maidan and Ra¢ because. they are primarily residential areas with no industries and relatively less vehicular
course near the River Hugli along with the eastem part of the city with the presence of the Kolkal congestion. The East Kolkata Wetlands has helped in reducing SPM in the ambient air of the
area.

Wetlands records the lowest concentration of particulate matter.

In the winter months of December, January and February, however, the situation is reversetonclusion ;

Pollutant values are invariably higher in all the Air Quality Monitoring Stations crossing U ltisundeniable that the air quality of Kolkata varies significantly between the monsoon and winte
permissible standard of 140 ug/m’ by high margins. It happens when the wind speed is lower at€asons. The indiscriminate discharge of particulate matter from industrial, vehicular and dome ticr:
thermal inversion takes place in the evening over a period of time. During this time due to l#ources have resulted in the deterioration of the air quality of Kolkata e;t an alarming rate ‘i?h
humidity and high dryness, the particulate matter along with the dust particles remain suspendediituation is likely to aggravate if Immediate ameliorative measures are not taken in this rgs ectl The
the lower layers of the atmosphere. The pollution zoning map for this season has been prepaerVironmentat planners need to adopt the most cost-effective approaches to control iﬁdus;tr'ale
showing polluted, highly polluted, critical and hazardous zones of Kolkata. Hyde Road industrial arﬂ.ﬁ_éhicular and domestic emissions considering the fact that Kolkata acts as a nerve cent ’d'| I
has the highest level of particulate matter followed by Rabindra Bharati located close to the die lifelines that link the country together and hence should receive immediate national t:e Ft"fO\" "
thermal power station at Cossipore established in 1949. The heaps of flyash generated and dumpf, Patonuen,

near the power plant become airbome with the passage of wind and add to the SPM level of the areg'h
The roads here are unmetalled and every time heavy vehicles pass the area, huge amount of dust’gu
generated. The south eastern fringe of the city around Baishnabghata, shows relatively lower f
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topical subject and a prime urban problem on which the authorities need to focus and take suitablg
measures. Our heartfelt gratitude to Dr. Sugato Hazra, Director and Dr. Kaberi Samanta, in charge g
Research Assistants, School of Oceanographic Studies, Jadavpur University in agreeing t
collaborate with us in studying the spatial distribution of air pollution in Kolkata. We are great
thankful to Dr. Kalyan Rudra, Chairman, West Bengal Pollution Control Board for helping us in dat
collection and analysis.
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I T feen e g o T @ ¥ | HieH oY 9 oIS SPR & Wm%ﬁm ON SOME APPLICATIONS OF GRAPH THEORY
et 3 | TR 3 ST e % e § Wi S S AL ST s T ¢ w6 Neha Agarwal, Purvi Gupta, S.Sweta Reddy, Binita Jaiswal.
ﬁmﬂm?ﬁ ¥ 9% T Tiw gmwﬁﬁm mﬁ@?ﬁﬁg SRS aﬁ.ﬁ% Riya Karnani, Rashmi Purty, Anisa Parveen - Mathematics Honours, 1st Year
g & 1 wfecnelt i o feaft T3 & | e efd faege il qgff'q"*ﬁ;
; NECHENE G ee b Mo R Lana UL E R R R B T R L
ﬁa?;?ﬂfmwi %iﬁfﬂ%mﬂﬂﬁ 1} e & (e 3 T Wl ST W?"Mmis work is summarised as follows. The first part deals with the introduction of graph theory. In
< e iy o m@W—W%IWﬁ‘?ﬂﬁﬁ' Ethe next section, we have given some preliminaries, definitions & theorems to be required in the
m&m ﬁ ‘iga? EFEI,HIT@?T afeq, TTFHFR = W IUh 9 TR G| i{ﬂ%q?oflowing sections. Lastly we have focussed on some problems of graph theory.
e ¥ fT 7 i <ot SR | 56 T T e i & 1 gReTeer e ) T w1 HE HyyrroDUCTION:

PR - ings i Id would have never come into existence if there hadn't been a problem
. T & Fop T T OTHT Sgd FHGIR S 1128, So many things in the wor _ p
@ﬁqﬁ%wwmﬂﬁmﬁmm i :|§ gmmwm%;ﬁmmqqﬁhai needed solving. To model electrical circuits, chemical compounds, highway maps, etc. graphs
I HAT HE W ST ANF-HE WY T T TS 'f}gere applied. But in order to truly know why we need to go down to the very roots of something that
T o 37 T & THIST % T 8 e Wifecd o e g | stems from discrete mathematics; “graph theory”. It is no coincidence that graph theory has been
T + Tee I 3T 36 WU T e 3 & Y e T ¥ ? A aaee W ¢ ndependently discovered many times. indeed, the earliest recorded mention of the subject occurs

" 1 the works of Euler, and although the original problem he has considering might be regarded as a
T G & AT NG ¥ | S0 T H e Foel T oA |, T AR W ® T T ket frivolous puzzle, it did arise from the physical world. Subsequent discoveries of graph

TR TREA g S 1 Tee & A W ARE FR T A A 9 1 3T A Bie - DI TG 3 eory Kirchhoff, Guthrie and Cayley also had their roots in the physical world. Kirchhoff's investigations
i ee @ R G v frame s o § | 37+t g9 9 92 56 ‘movable’ € o & 1T 7 9%t electric networks led to his development of the basic concepts and theorems concerning trees in
e e TEet ) e SIS R o T ) o T o | 7S qehedih o T W g | draphs.

P ﬁ'qﬁ;' aawfrwmﬂ%?ﬁsﬂﬁ WW%? The origins of graph theory can be traced back to Swiss Mathematician Euler and his work on
W UTHA aH

) 1[_.,13 Konigsberg bridges’ problem (1735). Euler became the father of graph theory as well as topology
T ;5 Foe 31 e Frereerar 1 e et Rl | e wr wE E,  RE ug # s wsga e When in 1736 he settled a famous unsolved problem of his day called the Konigsberg Bridge Problem.

@ d | T T Q TEH HIAET A w@Ie | gHife A3y ggma'qg%%ﬂ &7 T & AL A H SIHT Sonigsberg was a city in Germany and the river Pregel with an island in the middle, ran through it as
own in Figure 1. The problem was to begin at any of the four land areas, walk across each bridge

YU | FiASE Y fﬁmﬁwmwaﬁ%ﬁwﬁ%ﬁmi@a%mquﬁﬁh
;Hﬁﬂa;;ﬁ%ﬁwgﬂquan:a Schoo!’ 7l & | ¥ hiferer T T § Fel ‘Drama School T 158 Pxactly once and return to the starting point. However, all attempts to do so, including Euler's, ended

HIHST & 15705 & T8 I & ST | 1 failure. _ |

-' - P
I .-.F'____f'_+ I T4 | \ Y
. 'HH ==t i -—l\‘\\
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En

RE AT TR ¥ WiAg G S g S gl | @R yzﬁmt&m'
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In formulating his solution, Euler simplified his bridge problem by representing each land mag, s start with the definition of graph.
as a point and each bridge as a line as shown in Figure 2, leading to his introd ction of graph thegy -
and l?\e concept of Euie?ian 1:_.1ra|:ah.e s o ° ’ g eo'beﬁnfﬂcm 1: Agraph is triple (V, E, g}, where

In 1852, Francis Guthrie, a student ¢ visa finite non empty set, called the set of vertices:
geography, notified that a map of the countries
England could be coloured with only four differgy’
colours in such a way that each country hgj, G is a function, called an incidence function, that assigns to each other, e € E, a one-element
exactly one colour and adjacent countries haypset {v. w}, where v and w are vertices.

Cc
E is a finite set (may be empty), called the set of edges; and

different colour. He discussed this with his brothg TR
, ] lyze a graph, itis importa
a student of DeMorgan. DeMorgari could g [ianalyze 2 9P Roraniielock stths degres ofa vaitER

answer the problem and he communicated it pefinition 2: The degree of the vertex is the number of edges incident with that vertex. The degree
Hamilton, Hamilton thought that a proof mightsf a vertex is denoted by Deg(V).

possible, but he said that he had no time to woj .
onit. In 1878, Cayley gave a seminar on the fo| The vertex degree is also called the local degree or valency. Once we have the degree of the

a colour problem at @ meeting of the Lond é_ertex we decide if the vertex or rate is even or odd. If the degree of a vertex is even the vertex is

Figure - 2 Mathematical Society. ;l::d a: even vertex. On the other hand, if the degree of the vertex is odd, the vertex is called an
! vertex.
Later on in 1936 lewin proposed that the “Life space” of an individual be represented by a planﬁ""
map. This view point led the psychologists at the Research Centre for Group Dynamics to anotfy

psychological interpretation of a graph, in which people are represented by points and interperson

o
=%

relations by lines, which led the author to a personal discovery of graph theory aided and abetted| M
psychologists L. Festinger and D.Cartwright. e vegre
: M 3
1 1 | A L3
T 3
2 2 H T s 3
3 3 |4
4 4 Bt us start by defining simple graph.
[pfm;tfon J3: Agraph G is called a simple graph if G does not contain any parallel edges and any

§ 6 6 5 5 6 E’ps‘
& Infroduce more basic concepts of graph theory by defining walk, path and cycle.

(a) () () Jefinition 4: Let u and v be two vertices in a graph G. A walk from u to v, in G, is an alternating
PRELIMINARIES: gquence of n + 1 vertices and n edges of G

To know more about the fundamentals of graph theory, we should start with some basic backgroi (U=V,, 8V, ey vy 0
to the definitions and elementary theorems of graph theory.

ginn' KL Vn-1' en-1-‘ Vn' en' vnﬂl enﬂ = V)

:JiNNing with vertex u, called the initial vertex u, called the i i i

: ' : nitial vertex, and

Graph theory in mathematics means the study of graphs. The term “graph” was first introducet lled the terminal vertex, in which v, and v, are endpoints of edge e, for in= 1.3;(1'"9;-.Wlth vertexv
Sylvester in a paper published in 187 in Nature. In the domain of Mathematics and Computer Scief o i P T
graphs are mathematical structures used to model pairwise relations between objects. They ally
set of vertices (points or nodes) and of edges that connect the vertices.

alk fi . .
Walkr?sm avertex u to a vertex v in Gis also called u — v walk. If u and v are the same, then a u
called a closed walk. If u and v are different, then a u — v walk is called an open walk.
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Example : In the Graph Now we shall discuss about few types of graphs:

the walk v, &, Vg, €. V,. €, Vs, V4, Complete graph :

e, Y Vo 8 Ve €5 Y, is open, onf{ ow, we already have a basic_idea a.bt?ut simp_le graph. Asimple graph with n vertices in which there
3| other hand, the walk v,, e, v,. gjs an edge between every pair of distinct vertices is called a complete graph. Thus, we use these
Vy, €, Vy, €5, Vs, €4, V, IS Closed basic conce;;ts :0 dtl::uGs: :nognpletedgr}(ag:d? details. Sum of the degrees is denoted by k_ i.e. n(n-1),
e om r N wWor
. ? Definition 5: Acircuitthat does i 167®: K gands 10 el
contain any repetition of verticaf Graph for Example Nate
&, except the starting vertex and ty A 3
terminal vertex is called a °Y°|01|5. e Jane
Definition 6: A walk with no repeated vertices except possibly the initial and terminal vertices|
called a path. ‘ E B
Later on Hamiltonian paths and cycles are named after William Rowan Hamilton who invented (j it
icosian game, now also known as Hamilton's puzzle, which involves finding a Hamiltonian cycle‘;[ Fermat
the edge graph of the dodecahedron. Hamilton solved this problem using the Icosian calculus, g
algebraic structure based on roots of unity with many similarities to the quaternions (also inventediy D C Laura Sophle

Hamiiton). ) the above figure, the graph has 5 vertices and 10 edges. Now each of the points A,B,C,D.E is

Definition 7: A Hamiltonian path or traceable path is a path that visits each vertex of the gragonnected to 4 other points(except itself).so, the degree of each vertex is 4.

exactly once. A graph that contains a Hamiltonian path is called a traceable graph. A graphiye shall give a real life example of a complete graph f . ,
A . or b ;

Hamiltonian-connected if for every pair of vertices there is a Hamiltonian path between the piete grap stter understanding of the topic:

vertices. 1 the above example, our network can be represented as K

here are_?‘people (vertices) in the network, so each person has 7-1=6 social media friendships
:_ gge)s) within the fnetworl'c. So, each person (vertex) has degree 6. If we consider each friendships
Bdge) as just one friendship between two people(vertices) then the number of fri i i
s o ) friendships (edges)in
. FINITE GRAPH:

graph in which the vertex set and the edge set are finite sets is ¢ i

8 ; alled a finite graph. For
fe following is a finite graph with 4 vertices and 6 edges. grap example,
Definition 8: An Eulerian cycle, Eulerian circuit or Euler tour in an undirected graph is a cyl

that uses each edge exactly once. If such a cycle exists, the graph is calied Eulerian or unicurs Q) O nodes (or vertices)
The term "Eulerian graph” is also sometimes used in a weaker sense to denote a graph where eVt P
vertex has even degree. ( fﬂ?neki} ®
For example, In the graph -
O A'S)
DIRECTED GRAPH:
every vertex of this graph has an even degree. Therefore, this is an Eulerian graph. rected graph or digraph is formed by the vertices connected by directed edges or aces.
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D. .Bff’ARTITE GRAP.H: il =k " ' ) Sircular list. Can you construct a similar list of length 16 where all the four binary digit patterns appear
Definition: Agraph G is bipartite if its vertex set can be partitioned into two sets X and Y in suchfhxactiy once each? Of length 32 where all five binary digit patterns appear exactly once?

way that every edge of G has one end vertex in X and the otherin Y.

uestion 2 : An n-cube is a cube in n dimensions. A cube in one dimensicn is a line segment; in two

One often writes G = (U , V, E ) {\displaysy

: ¥ G=(U,V.E)} G = (U,V, E) to denote a bipartite grg "'imensiohs.‘it's a Squarz, irl1I three, a no;mal cubg. and in general, to go to the nsfxldimension, acopy
whose partition has the parts U U {\displaystyle f the cube 1:t:18:§n€:2esaan?; fgsgsf; nllng \;'ertlctis tare connected. If we cons.lder.1 the cube to be
and V {\displaystyle V} V, with E {\displaystyle E}'l. mposed of the 9 y, show that every n-cube has a Hamiltonian circuit.
denoting the edges of the graph. Question 3 : Solve Instant Insanity
Another example where bipartite graphs appg B G B &
naturally is in the railway optimization problem,:.[ |
which the mpgt is a schedule of trgms ar}d their stop alwl s g | wl r Rl w!lw wlwl s
and the goal is to find a set of train stations as smy
as possible such that every train visits at least g R R R .
of the chosen stations. This problem can be modelf

as a dominating set problem in a bipartite graph that has a vertex for each train and each stationa!é B 8 G G

an edge for each pair of a station and a train that stops at that station. |

We shall state the following theorems to be required for solving our problems: i

Figure 1: Instant Insanity Blocks

figure 1 shows four unwrapped cubes that form the instant insanity puzzie. The letters “R", ‘W “B”

® Theorem 1- The S""r" of the degrees of the Vénices of any finite graph is even. "|: d*G" stand for the colors “red”, “white”, “blue” and "green”. The object of the puzzle is to stack the
® Theorem 2- Every Simple graph has two vertices of the same degree. llocks in a pile of 4 in such a way that each of the colors appears exactly once on each of the four
e Theorem 3- If n people attend a party and shake hands with others (but not with them-selveildes of the stack.

then at the end, there are at least two people who have shaken hands with the same numbeilie shall answer the above questions using Graph Theory :

people. I '

inswer 1: We can see that the above figure 2 is a gra i i ;
) ) ] ) ) i ph with four vertices, each labeled with

Theorem 4- A -';.omplete gr‘.enph’wlth‘ n Tfertices °°r‘tf"““s "(’? 1)/2 edges. i the possible pairs of binary digits. Assuming that each represents the last two digits in ‘lehev:atteopne
@ Theorem 5- A finite graph is bipartite if and only if it contains no cycles of odd length. the arrows leading away from the vertex are labelled either 0 or 1, the two possible values for the
® Theorem 8- If u is a vertex of odd degree in a graph, then there exists a path from u to ano)_ﬂ digit tha‘t can be added to the pattern, and the ends of the arrows indicate the new final two

vertex v also has odd degree. ’_u.g To achieve every possible three digit combination, we need
e Theorom 7-If the distance d(u,v) between two vertices u and v that can be connected by a b:zv:rfi lthe graph with an eulerian cycle. We can observe that

in a graph is denoted to be the length or shortest path connecting them, then prove thatie | becaus:a::thm ;"OWS out and two arrows in to each vertex

distance function satisfies the triangle inequality: d{u,v} +d(v,w) e” d{u,w). the situatio | e Theorem 8 there must be a Eulerian circuit,
- ' ) _ ation is the same for any number of digits except that the

eorem 8-In a directed graph where every vertex has the same number of incoming as outg%aph will become more and more complex. For the f -

paths there exists an Eulerian path for the graph. Brsion there will be 8 vertices and 16 edges ;an; re.o :n ot

PROBLEMS : !

Now we are in a position to answer these questions :

Question 1 : Consider the sequence 01110100 as being arranged in a circular pattern. Notice &
every one of the eight possible binary triples: 000, 001, 011, . . ., 111 appear exactly once in®

:;v:r 2‘: ‘We shall use induction for the proof -If n=1, then we
nne C;.VISIt each vertex of a two vertex graph with an edge
cling them. Hence we can obtain a Hamiltonian circuit.

\SSUMIng it i =
'| NG tis true for n=k (for n=k there exist a Hamiltonian circuit
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on one cube and reverse it on the other. Choose an edge on 1 that is a part of the circuit and
corresponding edge on the other and delete them from the circuit. Finally, add to the path connectip

from the corresponding end points on the cube which will produce a circuit on the (k+1) cube. ONE DAY VISIT TO “THE LITTLE SISTER OF THE POOR”

Answer 3 : For each cube we will draw a graph connecting the pair of colours on opposite faces, g
each cubes's graph will consist of four vertices, corresponding to the four possible colours and thrg
edges that correspond to the pairs of colours that are opposite to each other on each different cufy

Department of Political Science
B.A. First Year Honours

All of the four graph's are illustrated in the Figure 3.

Hence from Figure 5 we get a unique solution of the above problem.

Figure - 4
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IREFACE
) a .r The present visit of the students of First Year Honours cf the Department of Political Science,

m @ @ ihri Shikshayatan College to the Little Sisters of the Poor on 25" March 2017 was the continuation

: v gfthe first visit held on 20" January 2016. The first visit was an one day Orientation Workshop as a

art of an Academic Extension Activity in collaboration with the Department of Social Work, Visva

(R) B *®) (B) }harati. The report published in our Departmental Journal Perception: Vol-VIl: 2016 gave us a
sference of the last visit.

Figure - 3 DrAshok Sarkar, Professor, Department of Social Work, Visva Bharati was physically present in
fa1€ project spot with the Team of faculty and students of the Third Year (2016) of Shri Shikshayatan
ollege. He shared his expertise and experience in conducting this research project. The research
am got the first hand knowledge of conducting a questionnaire based research. The daylong

Combining all sets of graph edges using the same set of

one each of the four numbered vertices. Each node must hagiture. The inmates of the Little Sisters of the Poor were extremely touched with the endeavour of
exactly two of the edges coming from it. For this, we draw [iie last visit. They insisted that they wanted to spend quality time with the young minds, our students
sub-graphs as given below :- the latter could take out some time from their busy schedule. Instead of only sharing their sadness
nd experience, they will be happy if the students can organise some cultural programme and involve

jem in it. Hence io keep the expectation and words of the elders and come closer to them this

|
%-—- gramme was organised. The visit to the Little Sisters of the Poor on 20.1.16 had helped us to gain
n understanding of the life of the elders inhabiting in a Home. So this time, we made a different

-tiativ? to instill happiness and enthusiasm in them. This was the rationale behind the visit to the
itle Sisters of the Poor on 25.3.17.

Figure 5
PART -1

NTRODUCTION

\ _ntrds have a beautiful way of trapping our minds into our thumbs and our experience at the Little
i Ezri;%e of The Poor on the March 25, 2017, was a true, gentle message to that. Perhaps one of the
_|{ Stl' autiful testaments to _the power of liveliness comes from the willingness to live. The willingness
3 believe that we are beautiful, irrespective of what others choose to tell us, That was exactly what

L

I"J _3;‘0 393 home‘ had rpade most of the students contemplate that evening. There is s0 much
/! Ice and suffering crying out for our attention as a whole like racism, political persecution, children

2ing denied their access to education and $o on. The aged people are generally the victims of
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acute poverty, starvation, negligence and isolation from their own families. The elderly people bejy o onthe 20" of March 20, 2017 whereby the Prinicipal Dr Aditi Dey met all the students and gave
forced to absorb this oppression from their nearest ones. But their atiachment towards the familyg . jideline for this programme. The Final round of discussion took place on March 23, 2017
well to the near and dear ones never faded out. There is much that can be done for these eldg. _ . students were allotted among different committees along with their individual responsibilities.
people who had been forced to be dumped in an Old Age Home. Our encounter with these brigﬁgie faculties of the Department, Dr. Mandar Mukherjee, Ms. Debolina Mukherjee, Dr. Siuli Mukherjee
beautiful inmates of The Litte Sisters of The Poor helped us to realise this reality. -Ede a pre visit survey to the Little Sisters of the Poor. They interacted with Sister Beatricea and

HISTORY OF THE LITTLE SISTERS OF THE POOR squired @ great deal of knowledge regarding the Home and its Inmates.

The religious congregation called the ‘Little Sisters of The Poor’ was for the first time set Upjg|T TO THE LITTLE SISTERS OF THE POOR

France by a French woman Jeanne Jugan (1792-1879) in the 19" century. It was inspired by i A team of 24 students visited the Little Sisters of the Poor on 25.03.2017 at 3:30 pm. The team
urge to serve the old people who were needy. Over time the congregation expanded its organizatioqpoﬂed to Sister Anne who took them around the vast premises of the Home. She introduced the
base and strengthened itself. Today it has branches all over the world. In Kolkata, its base was sefj dy-Team to the various inmates of the Home and gave valuable inputs. The Home is run by
in the year 1882. The head office is situated in Bangalore. The office of the Sister in Charge of ters and several volunteers who take care of 120 aged people, the inmates of the Home.

Home is transferable. The organization has a secular character. The organisational branch in Ing ASONS FOR CHOOSING THE HOME

does not accept financial help either from the Ceptral Government or the Stat}a Governn?ent. T-‘-‘The istoric importance of the Little Sisters of The Poor,

institution functions with the help of whatever conies by way of voluntary donation or charity.

JEANNE JUGAN AND HER CONTRIBUTION ) _ . ‘ _
Jeanne Jugan, the founder of this institution was the sixth of the eighth children of Joseph and M@;Most of the inmates speak in English which made it easier for our students to interact.

who struggled hard to rear up Jeanne and her siblings. She grew up during the political and religi% JECTIVE OF THE VISIT

turmoil of the French Revolution. Her parents somehow managed to impart religious lessons a1 gain practical knowledge about the activities of a charitable organization having worldwide
the anti-Catholic persecutions in that period. Jugan worked as a shepherdess while she was Vise and history.

young, and learnt to knit and spin wool. She could barely read and write. When she was 16, she to- | .

up a job as a kitchen maid. She refused to get married. At the age of 25, the young woman becar. 10 gain awareness about the plight of the older people through interaction.

an Associate of the Congregation of Jesus and Mary which was founded by St. John Eudes. JUJ® To be more compassionate to the old people from whom we owe our lives,

also worked as a nurse in the town hospital of Saint- Servan. She worked hard at this physick

|t is located at a close range to our college.

demanding job but after six years, she left the hospital due to her own health issues. Eventually, § 2?::2::\:&:631:?;3 of Rs. 1600/- f )

began to teach Catechism to the children of the town and taught them how to take care of the -_f artmental Study Cgi‘rcl & o meet theséx s i rfothm the‘tC\zlege Authority and Rs. 250/-from the
and other unfortunates. In 1837, Jugan along with Francoise Aubert, an old woman took a portioil pense of the visit. We have arranged our own conveyance.
the small cottage on rent. Later, Virginie Tredaniel, a 17 year old girl, who was an orphan, joij PART- Il

them. These three women then formed a Catholic community of prayer devoted to the teachiRo GRAMME

catechism and assisting the poor. I& programme was welcomed with loud applauses from the inmates and had active participation
FOUNDRESS all the students of the First Year, Department of Political Science. The programme started with
In the winter of 1839, Jugan encountered Anne Chauvin, an elderly woman who was blind, pa it lnanumFion ceremony with an introductory speech by Kritika Ahuja, followed by a fun session
paralyzed, and had no one to care for her, Jugan carried her to her apartment and took her inf -f;-' ed‘ Pa3§|ng the Chits' wherein chits were distributed to the inmates, who were asked to do or say
that day forward, letting the woman have her bed while she slept in the attic. She soon took in gwritien in the paper. Their passionate proclamations about life emphasised the importance of
more old women in need of help, and by 1841 she had rented a room to provide housing for a doft Pﬁ‘thy and the act of loving life with all its variations, Recitations by Zarine Mamsa and Debarupa
elderly people. The following year, she acquired an unused convent building that could house 4t Biswas, followed by two dance performances by Amisha Gupta, Suchismita Bhattacharjee and
them. From this act of charity, with the approval of her colleagues, Jeanne then focused her attenfil'©N Salam had made way for happy faces amongst the inmates. Laxmi Kumari prepared an
upon the mission of assisting abandoned elderly women, and from this beginning arose a relight Ue hand made greetings card which was gifted to the inmates of the Littie Sister of the poor on
congregation called ‘The Little Sisters of the Poor’. Jugan wrote a simple rule of Life for this alf of the Department. The card was well appreciated. S0 much so, that the inmates foo raised
community of women, and they went door-to-door daily, requesting food, clothing and money fo Weral proposals to come up on stage and dance. The most intriguing part about the programme
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women in their care. This became Jugan's life work, and she performed this mission for the next fq ;
decades. During the 1840s, many other young women joined Jugan o insion of servica t.%as a medley sung by the students of the entire department. For refreshment purpose, snacks were

3 rogramme came to an end with an inspiri '

elderly poor. By begging in the streets, the founder was able to establish four more homes for th ew;ﬂélgzegi‘;ts ?v‘nich included wall hangers, a ce::: p;:zgasf::cﬁg chlot:igi: 1fe:tzj:edmgd‘-?vetr’ ts?me
: L . , med institution.
beneficiaries by the end of the decade. in 1847 based on the request of Leo Dupont (known as the two hours of recreation made way for emotionally overwhelming moments and happy faces

Holy Man of Tours) she established a house in that city. She was much sought after wheney! 3 ' o

mates and 'Yatanites’ (students of SSC
problems arose and worked with religious and civil authorities to seek help for the poor. By 18 mong the in ( ) of the svent.
over 100 women had joined the congregation. Jugan, however, was forced out of her leadership r:EMBlENCE

by the Abbe Auguste Le Pailleur, the priest who had been appointed Superior General of {jfhe Old Age Home was well maintained, and one with homely comfort. The ambience was noise
congregation by the local bishop. In an apparent effort to suppress her true role as founder, free and peaceful. The inmates participate in different kinds of programmes and even their birthdays
assigned her to do nothing but begging on the street until she was sent into retirement and a lifeare celebrated. The old people belonging to different walks and professional backgrounds are satisfied
obscurity for 27 years. Her eyesight was impaired in her final years. But few inmates suffer from depression issues which restrict them from enjoying the occasions.

EXPANSION TEAM SPIRIT OF THE RESEARCH TEAM

After communities of Little Sisters had begun to spread throughout France, the work spread {was our team spirit which made the programme meaningful. The students were divided into several
England in 1851. From 1866-1871 five communities of Little Sisters were founded across the Unjgommittess, whereby each committee executed their work accordingly. Some of the inmates had
States. By 1879, the community, Jeanne founded had 2,400 Little Sisters and had spread acraﬁlso requested the students to perform a dance, who happily resolved to put up a magnetic
Europe and North America. That year, Pope Leo XlII, approved the Constitutions for the Little Sist@erformance before them. The students had also made it a point to attend each inmate and spend
of the Poor. At the time of her death on August 29 of that same year, many of the Little Sisters did guality time with them. The one to one interaction revealed many relevant issues of the marginalized
know that she was the one to have founded the congregation. Le Pailleur, however, was investigaliged people. The girls had a lot of things to say after visiting the old age home. Most of us could
and dismissed in 1890, and Jugan came to be acknowledged as the true founder. In Septem{élate their presence with that of their grandparents and could somehow feel attached to them. The
1885, the congregation arrived in South America and made a first foundation in Valparaiso, chptudents with deep contemplation had also realised the meaningfulness of giving time to those we
from which it expanded later on. ove. After listening to the stories of the elderly people, the students have started to look at life from
VENERATION _;-brc::der asptict‘ They unFIerstood the necessity .Of being happy and sharing a bond of conscious
Jugan died in 1879 at the age of 86, and was buried in the graveyard of the General Motherhous g::.lc: r:: :Suspriz'ifultzs;::;o;z:::t;hjen;::::?::: ?:: o:::: Ea';:E toyi?ed' Vr'th isTendinng
Saint-Pern. She was beatified in Rome by Pope John Paut Il on October 3, 1982, and canonizediyates and thanking them for o blessings and cooperatign p enuaciating Laledietony o) e
October 11, 2009, by Pope Bendict XVI, who said, "In the Beatitudes, Jeanne Jugan found & '

source of the spirit of hospitality and fraternal love, founded on unlimited trust in Providence, W JUR OBSERVATION

iluminated her whole life.” Today, pilgrims can visit the house where she was born, the House of| We have summed up our observation with the following realizations.

Cross at Saint Servan and the mother-house where she lived her last 23 years at La Tour S&

Joseph in Saint-Pern.

hl’ leutuaI Depgnc!ence: Old age is that phase when the aged have completed more than half
) t et:: life shou.lderlng |mmens§ responsibilities. It is the time when they expect little love and care
Ei' ‘eir offsprmg and grand children. Itis the time to relax and enjoy the last phase of their life. But
metlmes the child after being established has forgotten and could not afford to spare little time to

WHY THIS INSTITUTION: ook after their i ith i
Enlightened with this historical background the First Year students of the Department of Polif parents. As long as one old man is treated with indifference, our lives will be filled with

: > T anguish and shame. i i .

Science, Shri Shikshayatan College had visited THE LITTLE SISTER OF THE POOR. Itis sitUdhey are the ones wh:n:\::‘:g that we learnt is that we should never sideline our elders because
at 2, AJC Bose Road, Opposite to Hote! Hindustan international, Kolkata- 700020, which is & aped our life and personality.

incidentally just two minutes away from our college. Both the students and the Professors had ot Victim of Loneliness: Another lady who was approached by the students kept staring with

for several rounds of planning sessions due to which the programme was held suc cessfully. Jr large brown eyes and talked largely about her son, her paintings, her life and the source of her

First round of discussion took ptace on the March 10, 2017 wherein the proposal for this eventi"” Piness. At the time of our departure hesitantly she expressed,”Okay. | talk a lot. At times | get
made and eventually finalised. Some of the students had even gone to the old age home for seé

|I"‘I_I‘ r .

P rﬁg‘:}ﬁ! c:Il the customer care and listen to them." One of our students looked at her and hugged
permission to set up a programme from the Sister-in-Charge. The Second round of discussion & hope of a better tomorrow,
1

PART-1I
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® Feoling of Extended Families: Each one of the inmates had their own reasons for comipe siaty's task to do the asking. One person, one person of integrity, can make a difference, a difference
to that place. Some of them were quite comfortable and contented while some of thern were dissatisfig of life and death. As long as one old man or woman is tormented, our freedom will forever be untrue.
and upset. On seeing us almost all the old people present there remembered their grand childr s long as an elderly person is treated with indifference, our lives will be filled with anguish and
and this was really very touching. Moreover, the way they held our hands while interacting still remajjghame. What all these victimg negd above all is to know that they are not alone; that we are not
somewhere in our mind. It was quiet a pleasant experience where we got a chance to interact p f{:orgetting them, that when_ their voices are stilled we shall lend themn ours, that while their freedom
with one but many grandparents. All of their conversations had interesting stories which was (jgepends on ours, the quality of our freedom depends on theirs.
never ending.

m Breaking the Monotony: Many of us were the first time visitor to such a Home. Howey

the students found the inmates very hospitable and friendly and they welcomed us with their beautif
smiles. To break the monotony of their lives, we presented a few songs and a dance for them. Tj
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. : ’ . ittle Si
very spontaneous. The inmates interacted, participated, and enjoyed our performance ovemhelmtnq Poor (published by), 2012, sters ofthe Poor, Litle Sisters of the
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many things to be happy at our disposal. We are thankful to my teachers for sending us there si 2014 4 eflections on aging, Litte Sisters of the Poor (published by)
we wouldn't have thought of it on our own. We would love to have such visits in future. = ® hittps:/iwww littlesistersofthepoorindia.org/
AR ® https.//en.wikipedia, org/wiki/Little Sisters of the Poor
CONCLUSION
To ask ourselves what kind of time we live in is to consider the sources of our sofrow and unease OO ROR

confront the brokenness, but also to discover the cracks through which the light gets in. It is |
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%?obable causes of their absence. The present study; as a part of our summer project was conducted

CHANGE OF AVIFAUNAL DIVERSITY IN KOLKATA DUE
TO RAPID URBANIZATION AND POLLUTION

Summer Project: undertaken by Dept. of Zoology, Shri Shikshayatan College
involving third year Zoology (General) students of the academic session 2017-18

ABSTRACT:

Apart from natural changes in the environment, anthropogenic interferences play a significs
role to change species composition of a particular habitat in a very short period of time. Naty
environmental conditions like presence of some important plants, waterbodies etc. are essentigl
maintain a stable composition of avifauna in any locality. High rise building, mobile tower, automaly
exhaust, noise poliution etc. impose detrimental effects in bird navigation and sustenance. But thg
anthropogenic alterations of environment is obvious behind the growth of every megacity to fulfill}
needs of modern life. So, regular monitoring is required for framing suitable initiatives to minimize}
effects as much as practicable. In present study, observation frequency, behavior etc. of some b
like White Breasted Water hen, Bronze Winged Jacana, Green Bee Eater etc. were taken i
special consideration as they have not been identified in sufficient numbers during the preparatiof

checklist for resident birds as a part of our last year summer project considering two different sfly
areas of Kolkata. An initial questionnaire based survey was followed by field visit in selected arg
where all probable anthropogenic alterations were recorded and analyzed as much as possiblg
find out the cause of alteration in species composition.

Key words: avifauna,diversity, pollution

INTRODUCTION:

Ecological succession is unidirectional, stepwise changes in the species compositiof
ecological community over time due to changesin environmental conditions, availability of resoulf
etc. Itis along term natural process of environment and therefore have no harmful impact on suni.
of any plant, animal or microbial species.-But anthropogenic effect on environment implies ab
artificial changes in biophysical environment, biodiversity and even natural resources availablel
particular ecosystem within a very short period of time. There are so many reports regarding thel
that modifications of the environment to fulfill the needs of the society often cause environmé
degradation, loss of biodiversity and even ecological collapse.~= Constant changes
environmental conditions is unavoidable to support the expansion of a megacity and to prok
modern facilities to city dwellers. Kolkata stand as a very good example of those changes si!
British rules. The city was originally a wetland » that was reclaimed over the decadef
accommodate a burgeoning population. With the advancement of development, megacity has I
been expanding up to different sub urban areas and consequently itis facing serious anthropoge
problems refated o its rapidly changing urbanization pattern like- reduction of greenery,overlod
pollution etc.In academic session 2016-17 a summer project was done by third year general stud®
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Interferences a

:l j) Questionnaire

rtment where a checklist of resident birds along with their abundance in two different
Kolkata was prepared and compared with each other. Absence of a few birds in that
ised some questions in our mind and this year we became Interested to find out the

f our depa

nd out any probable co-relation between changes in natural environment due to human

fl . :
nd avifaunal diversity of some important study areas of Kolkata in last twenty years.

based survey: We have done a questionnaire based survey as a part of our
summer project in different areas of Kolkata regarding availability of some selected birds which
were supposed tobe presentin the checklist but notfound during study in last year.

i) Field visit: Field visit were done in some selected areas. We tried to find out the man made
changes in our urban environment that has taken place in last twenty years. Observation
frequency, behavior etc. of some birds like White Breasted Water Hen, Bronze Winged Jacana,
Green Bee Eater etc. were taken into consideration during the survey. Availability of large plants,
natural water bodies, high rise building, industry, mobile tower, intensity of automobile exhaust,
noise pollution and other harmful interferences on natural environment of those area were
considered. The present and past environmental conditions of those area were compared.

i) Data analysis: Data generated from questionnaire based survey and field visit were analyzed
following standard method of bird watching~ and compared with the reports of contemporary
workers.

SULTAND DISCUSSION:
The questionnaire based survey reflact that some of the resident birds like Common Myna,

spotted Dave, Red Vented Bulbul, White Breasted Kingfisher, Black Rumped Flameback, Rose
Ringed Parakeet, Asian Koel, Black Hooded Criole, Black Kite, Oriental Magpie Robin etc. are
Wailable in all localites and follow almost uniform abundance pattern apart from seasonal
uctuations in population density.Data generated from questionnaire based survey and field study

s been summarized in table and pictures as follows:-

Table |: List of birds with uniform distribution and abundance pattern in all localities

Sl. No. Commeon Name Sclentiflc Name

1 Commpn Myna Acridotheres trisfis

2 | Spotted Dove Streptopefia chinensis

3 Req Vented Bulbul Pyenonolus cafer

4 | White Breasted Kingfisher Halcyon smymensis

5 Black R_umped Flameback Dinopium benghalense

6 Rq‘sa Ringed Parakeet Psittacula krameri

7 | Asian Koel Eudynamys scolopaceus
8 | Black H_ooded Criole Oriolus xanthornus

19 Black Kite _ Milvus migrans govinda
¢ | Oriental Magpie Robin Copsychtis saularis
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Some behavioural changes has alsc been
reported in some birds llke Rose Ringed
Parakeet, Black Hooded Oriole, White Breasted
Kingfisher, Asian Koel, Drongo etc. Loss of their
natural habitat and shortage of food associated
with decrease in greenery seems to be the
underlying reasons.

installation of mobile towers is supported in all questionnaires. Red Whiskered Bulbul is littie less
than Red Vented Bulbul but it's rare presence is supported in most of the localities. A decrease in the
abundance of Common Kingfisher is reported. Greater Coucal and Rufous Treepie has not been
seen in some localities for a long period of time. Barbet is very rarely observed in some areas Tailor
bird, sun bird etc. has become less in number may be d i |
Aquatic birds like Egret,Cormorant g v ue to decrease in herbs and shrubs. Jungle

" crow is totally absent except a rare occurrence in some iti ;
are available in southern part of the city g . rly fea forlong time p localities. Vulture has not been observed in

Picture VI: Field study; CKBS, Narendrapur

| patches of northern part where a few polluj] TR N TR R B s N
free natural water bodies are still thd : 2 el Jaserd S -
Surprisingly Pond Heron has not bg
1 mentioned in most of the questionnaire U
to survey semi urbanized locality situated
= extreme north and south of the city. It may bt
due to poor water quality and deposition of garbage around those water bodies.

White Breasted Water Hen and Bronze winged Jacana are now totally absent may be du
shortage of marshy, water laden grass land or due to artificial embankment of water bodies. Ag

Construction of high ris buildi et o .
Pied Starling and Jungle Myna are few in number and not even identified as a known bird in sdlexhaust, noise pollutioi huma:lgir:;?l;gecre?se in air qualit
localities. 3 - ' lasm to catch birds etc.

Picture lll: Cattle Egret observed a Plcture IV: Rare observation of Drongo and
wetland ecosystem Infested with domestic waste Greater caucal in residential area

'\ g
1

Apart from huge urbanization and anthro

| pogenic interference o i
location, natural vegetation, weather etc. ofthe TSl o o -

' ; city support a richness of avif: i i ich i
Kot o ] o 4 ’ aunal diversity which is
asy to be investigated out utilizing a single study though all data related to avidivers-(sity were

¥ompared to the checklist prepared b
1 AR Y contemporary workers==So, regular monitoring i i
Btthe real picture in the ever changing envirecnment of this megacity. ’ noisrequiredto
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