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ABSTRACT

The Indian Sundarbans face significant vulnerabilities across physical
: : -. , c

Jimensions. Coastal flooding and frequent inundatio,

. . & )i}

o climatic events like tropical cyclones but also

from the geomorphic nature of the region. The growth and decline of deltas an
influenced by the occupation and abandonment of deltaic distributaries whﬂe
their stability depends on the interplay of wave, tide, and fluvial forces ’River:
promote delta growth, while waves and tides modify them through se;diment
redistribution. Premature Jand reclamation in the Sundarbans has reduced
. causing geomorphic instability. In response, the macro tidal
Huglll estuary (tidal range > 4 m) breaches embankments to reclaim space,
E;?i:ﬁsfa;zﬁ?iiZ(:;Efln}z:ﬁi .z:n(ti' reduced moan depth. Additionally the
high and low tides that flgther i]:icsr “ne'v‘j_omty as?’mmetry’ ?ausmg m%even
systems. These combined factors d ‘:a;?l_se lmentatl('m e drfimage
shifting islands and shoals in th s th? . 0_1 arized landscape .Wlth o
isn't responsible for these ch y Bstu.ary hlghllghtl'ng that sea lovel EHEECHES
e g g ol G:nnges. This study examines embankmefltlfreachf
o .gasagar Island. Quantitative analysis 11101'“

reached Aila embankments at Beguakhali (summit id

U, OES, RMNH&’

economic, and social
stem not only from extrem

river spill areas,
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van (summit width: 3.15 m), alop
.« Soa lovel rise (4.101 o latiy, |

) o ptions: ¢ , ; /yoar) | ? Insighyy

{ry al 1 968"2021 are ldBlltified using SUPVe QWIOH (l 0 m%

110
P ptweel dines ol y
) Stginlagery' The‘fm mis f;n %cate that the f,, llodty dia '%hm.,..,,
s of wave tide, and fluvial dynamjcg 4t humw
a

. ta1D i :
e 111“’;1025 oshaping Gangasagar [sland,

e an, Ganagsagar [s]
key . qundarban, gsagar Island, Hoogly |
ds: © Y Estuary, 1
KQY‘ZZIIF looding Pical Cyclop,

a5
1 UCTION:

TROD
. IN esteranSt boundary of the mangrove forest of g

\od by Gangasagar island (21°37°-21°57 "N ;88002’-11;1darban Was once

wn and revered for the famous Gangasagar oo Illtlal’f];?; place
Ch year.

0
10(731

The W

deliﬂea
kno : ;

 ough archaeologioal evidences speak about provious hyrygy e s
élangasagal' sland, reclamation of Gangasagar Islang Wwas initiated i 'theo;'1 :
ear

g11. L1 located at & dist;ance from 100 km from Kolkata at the confluencg of
ivers Bhagirathi and Hugli. At p‘resent itisunderthe administration of Kakdyy;
mbdivisiO‘L forming a community development block by itself. This island wip
;;med by the quaternary sedimentation by river Ganga and jt's distributan"j:;ass
aden with about 25 types of mangroves previously, the mangroves have now.
been destroyed due to expansion of agriculture and settlements. At present
Gnewa (Excoecaria agallocha) and Baen (Avicenniq alba) occupy the western
nd eastern fringes of the island sporadically. This island is around 30 km in
qorth south extent and 12 km in east west extent. The elevation of the island is
around 6 m. Covering an areal extent of about 300 km?, this island js subjected
{o fluvial and coastal erosion as it is filled with soft silty mud,

Location of Ganga
(Source: Bandyopadh
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PROBLEM OF RECLAMATION
{ liko tho rosl of Sundarban, by embag “
s complotely blocking the smal]ep 'idalhig ﬂ!g

¥

2. PROCESS AND
was roclaimoc

i n shanne
coastline and major tidal ¢ R gt
and subsequent deforestation. This in turn has turnod the islandg i3

by cutting down the spill areas of the rivers. Reclamation depriyeg t

of the sediment laden water and the reclaimed areas remain forever L

the highest high tide. This increases their susceptibility to coasta] in ha
gh

A 1 1 st oy “ndau
consequent upon ombankment breaching and storm surge. Rec]amati
proventing the tidal spill

area also results in loss of morphologic oquilify by
As Hugli estuary is a macrotidal resonant estuary, loss of tidal spil] qpeq rl'lu :
in disequilibrium by reducing the intertidal area and increasing the iy ZSII]fs
of the estuary. The estuary then tries to restore the equilibrium by actjye €T0g;
of embanked channel margins and by in channel sedimentation whigh red -
the depth (Pethick, 1994). The progradation and retrogradation of any del:l(!&.!s
dominated by the occupation and abandonment of the distributary chamnels ;h is
relative dominance of erosive wave and tidal action and accreting fluyia] f<;r 8
decides the stability of any delta. The Ganga Brahmaputra delta being o ;:s
dominated delta, the western part of Ganga Brahmaputra delta is retrogradilne
in nature facing decay of distributaries. A progressive younéing towards thg
east can be observed by the presence of three overlapping deltaic Iobes (Allis e
et al., 2003; Sarkar et al., 2009). The southwestern section between K I o
Baleswar Haringhata estuaries is macro to meso tidal in nature g;rowilzlg aband
7-1.8 kyr ago (Bandyopadhyay et al., 2023). Abandonment of the Westenf € i
Brahmaputra delta was also brought about by a Late Holocene eastwar:;igla
(Morgan and Mclntire, 1959). This along with sediment sinks at Swatch ;
No Ground submarine canyon and multipurpose river valley projects in ﬂ? :
p;)flt iIElependent era led to a reduced sediment input in the Western sectio:
of the Ganga Brahmaputra delta. i

fhle e fo e fsons als; The problem of coastal erosion can be further

Sagar island

he ls)

relati :
ion between reclamation status and island merging events. Int

the shift j i i .
e blnhmedmn location of tropical cyclones to the east suggests B
etween cyclones and coastal retreat. "
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Figure 2.
fibrium due o prEvS ol -r?Cli.im.aﬁOm a: Intertidal areas are not reclaimed;
piseq! lis % morphological equilibrium; b: Intertidal areas are e :
Smal:zl ingreased; es Bery i3 I.‘em(?ved it m?rph()losical equilibrium. Feedback
depth Ll d include in channel siltation and erosion of g i Kl
wou Bandvopadhyay, 2024]

, y757; Bast India Company gets property rights of two 24 Parganas and
cundarbans from the Nawab of Bengal.

1770: Claude Russell starts reclaiming Sundarban by deforestation,

1784: According to the orders issued by Tilman Henckell, the then district
collector of Jessore, 64,928 bighas of land were ordered to be reclaimed.
1784: On 3% April, the boundary of Sundarban was delineated.

+ 1811-1814: W.E. Morrison surveyed Sundarban from Hugli river to the west
to Passur river to the east.
+ 1831: Preparation of Hodges map of Sundarban.

One of the major officials behind reclamation Mr. Troyd had organized Sagar
land Society in 1822. The northern and central sectors of Gangasagar Island
@estill known as Troyd land because of this initiative. In 1842, 1864 and 1867,
nany freshwater ponds were excavated which were embanked, coupled with
gﬂm stores. According to Ascoli (1921), 11,783 bighaland of Ghoramars, 15,258
b:gﬁ:: Oﬁ PB’e’zrintosh, 7486 bighas of Sikarpur, 734‘9 bighas of Troy ignd' Zﬁ;
initiatpos Mdmankh_ali and 17,726 bighas of land in Dhablat were m

2 elﬂements' & daaks
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ED, By, OES, RMNH & DOUP



Odlieha Bnvironment Congrmss 2024 x e ———

3. EROSION ACCRETION PATTERN OF SAGAR ISLAND

va of the reclamation status of the Iﬂlmlrd,I nm'f;lun and ACcration ;.
can be found to oceur sporadically, with anﬁl;"(“ holng "“ ';“;"" ﬂhmamwm
Botwoon 1903 and 1904, tho northorn parl ol LANGASAGAr Island gy o e,

from the islot of Ghoramara episodically. During 1851 - 1997, {h wﬂc}.‘
recossion rate in the sea-facing soulhm:n soction of lh'o island wg 28,5
(Goudie, 1995). Shibpur Boatkhali area In the south east corner f’f Sﬂgar 'Slan
recorded maximum erosion between 1922-1997, wl.lere T6COSSion patg d
as high as 23.8 m/yr with the obliteration of 6 m high frontal dyp, and
successive rows of embankments (Bandyopaqhya}’» 1997]-'1?16 COast g gy

by the abandoned embankments bearing ’[BSUIDO.DY to previous erosiop,

the existing marginal embankments are characterised by breaches which Tegy :
in coastal inundation. Erosion at Gangasagar Islar'lc.i has been so frequep that th,
Kapil Muni temple a shrine of great cultural significance had to be shifted g},
six times since it was built. The earliest recorded temple (Anon, 1841; Wilsop
1846) was submerged in mid 19" century. A number of temporary templeg Wel';
constructed subsequently (O Malley, 1914; Mitra, 1954; I.{ay, 1971). Tho“gha
permanent building was constructed in the year 1961 'but' it too got erodeg. Tha
present temple was constructed in 1973, some 1.5 km inside the spring tidg T
(Bandyopadhyay, 1997).

Interestingly, an erosion accretion cycle got superposed over the dompj
erosive pattern at the southern sector between Gangasagar and Basantapur singe
1922-23. This region retrograded during 1922- 1942, prograded during 1949.
1969, retrograded again during 1968-69 — 1975 and was almost stable dyg
1975-1997. Small islands in the Baratala branch to the east of Sagar island grew
and disappeared bearing testimony to the ephemeral nature of Hugli estuary. A
fusion of Kabasgadi Island to the left bank of the estuary between 1967-68 and
2001 was observed. The widening of the Baratala river throughout previous 200
years remarked that Sagar was attached to the area to it’s east sometimes inthe
past (Bandyopadhyay, 2000). Long term oscillations in the thalweg of Hugliis
observed and changes in the islands of Hugli estuary are linked to the chang
in it’s tidal channels and sand ridges. Reworking of sediments by wave acti
plays an important role in regulating the ephemeral nature of islands in H
estuary. Moreover the islands are characterized by cyclical patterns of er
and accretion and this strongly discards the model of sea level rise. e

Irrospocti

Even in the 80s, Muriganga river was accessible, better than the

service needs to be kept closed for at least 5 hours daily as there
getting obstructed by bars. Even the coastline was different; one

506 HDF, CED, BU,



past: AT [nsight Into ,m

(4
,"“ "dgm"

P

¢ ym crossing sandy path,
. sssod aroas fillod witly

for abo! Jop1¢ T
0l ( s a tidal crook to roach B
10 y

g
-

hﬂd to ({;15 Jaden with mangrove 15 h,
palh WOO 1 from 508 High sand dtl@ég‘

shou! st which was created in 20

on high concrete embankméﬁtg:

9. BV
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dJuring the 80s, Gangasagiar ol by
'o its east, a sand ridge used to blogy g
Jaces these sand ridges were 30-4( foet h "
some .1, Basantapur villages were observed pre
at R‘fsg ar’i embankments used to get exposed in th
zam‘II; trunks. This bears testimony to the fact that
of h[ee southern portion of these settlements, For t
2;;5 have beent experiencing beach lowering,

(angasagar Island has lost about 12.982 k2 and
within 1968 and 2021. Erosion persists more in the
portions adjacent to Kochuberia, Haradhanpur, Dhabl

west.

ROSIONACCRETION SCENARIO
SAGAR ISLAND
19682021
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APID CHANGE

ND: A SAGA OF R
lural signiflcance in Gangasagar Island {g

anga Sagar mola during Makar Sanky ap
ayor Robertson in the yoar 1;’;“« !
as suffered the brunt of many 0, A

.

4 GANGASAGAR ISLA

The biggos! omblom of cu
Muni Temple and the famous G
temple was discovered by British surv

part of Sundarban, Gangasagar Jsland h

hazards.

A change detec
Satollite images. T

d out using Survey of India wpﬂshoﬂ‘

tion study was carrie
are given below:

he details of these

Table 1
Inventory of maps and satellite images used
[ Map/Image used W Survey Year Source T
79G/1, 79C/2 1:50,000 1968 Survem
79C/1, 79C/2 1:50,000 2005 Survey of Indig
Landsat 8 30m 13.01.2020 gS('l:'S Earth
xplorer j
\J

To analyse the changes, the toposheets and image were georeferenced. Tp,
v e ;

boundary of Gangasagar Island was digitized to make vectors from rasters, Bofly

s0s were converted to same scale and projection and w
Wwere

the maps and imag
superimposed. Using vector difference tool of QGIS 2.8.9. software, erosion ang
3 n an |

accretion zones were demarcated.
Observing the toposheet of 1968, it can be said that Gangasagar Island
was

%'nterspersed with tidal creeks which separated the island into man :
islands. Of these rivers, Chemagari river was the major on h-y st
connection with Jamuna khal, Banstala Gang and Phul dﬁb' C'(j which had a
settlements of Chak Phuldubi, Khan Saheb Abad and K ; lang (akfng the
l?laugasagar Island from north east to south west. To its 1121'1:1611 > dIIViding
w:‘i ilcl)i ;’ftltrlﬁan}gz} Khal Hoah the settlements Dhaspara and Ci?lslt,aiﬂ(a(r?p
Mahisham,«;i .elzhul/ 11(;}; were s].l.ghtly disconnected in 2005. Gobindz uz khal,
i i a1 1928 fgilt z'zltltélll;zol;hnil( tn(zar‘ settlement Debi Ma’thuragur .
y DU acted in 2005. . L. e ,
T hen 1al of Rudranagar were connected, even Cl .18 i
A ese two. In 1968, Kirtankhali g 1emagar1kh
C?nnected with the other branches, form; 1ali khal near Narayani Aba
Disconnection was evident in th , forming Narayani Abad as a separate
khal to the south, near Kedar o6 two cases in 2005. Mogra khal and §
settlements into islands, Be lel;lanc? Raspur were interconnected formi e
Gangasagar Khal, Begllakhaﬁu Kh 1ali and Gangasagar also resemble
al, Pagoda Creek, Mogra Khal, Sank

HDF, CED, BU, OE:
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2005 S_
M Area Bar Area hm
gar (km2) (km2) i e b 8 (I
Kabasgadi : ————
Kabasgadi Island | 3.311 Island At Kabasgadi Island | 2.245
Kabasgadi Shikarpur,
Kabasgadi Island | ¢ 544 {ﬁ:ﬁve 1.779 gi‘nair‘;gg:lr élrll:r i
(Reserve Forest) Forast) Pl
ghikarpur Island | 2.255 i?;ﬁjpﬂr 0.915
Kankramari Char| 1.247 Dhanir Char 1.075
Lohachara 2.045 Iézlill;tramarl 1.997
Suparibhanga 4.1690
d-*-.'-;‘;;.[..'—' e P f : PO
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Figure 4
Changing scenario of bars on River Muriganga (A-1980, B-2005, C-2020)

5. PRESENT SCENARIO OF GANGASAGAR ISLAND -
DISPLACEMENT AND CONFLICT:

People of Lohachara and Khashimara (Ghoramara) have been rehabilitated 4
Dhablat, where at present 267 families reside. Presently, agriculture reljeg on
paddy and khesari (pulses). Freshwater supply has resulted in cultivation of
Aman paddy and potatoes in the winter. Watermelon is no longer profitable,
Also, people of Lohachara have bought land at Kakdwip. Literacy is high in
Gangasagar Island but outmigration is common among the young generation,

Connectivity has increased at Gangasagar Island, which is a sign of development
according to the local residents. All small and big tourist resorts, even the
government bungalows get filled during Gangasagar Mela. Erosion has increased
in the past 4-5 years. People demand concrete Aila bandh (15 ft deep) to be
constructed in front of Kapil Muni temple. Gunny bags are provided to protect
the area adjacent to Kapil Muni temple just before Gangasagar mela.

Table 3:

Displacement of Environmental refugees of Ghoramara and Lohachara Islands

(Source: Chakma, 2013 and validated from Biswaranjan Jana, resident of
Colonypara, Dhablat)

Displaced to Displaced from Year Brief description

Each family was given
1964 0.533 ha of land from the .
Government -

Phuldubi (80-85 | Khashimara,
families) Ghoramara

510 HDE, CED, BU, OFS, RMNH & POt



1sight into Gangasagar Island.,,

¢ Anl1
datin8 ot ‘
mult kmamm.‘u
shin simar 4 o
W Khasimara 1964 0'50;1;;1!11131 it |
o8 e aof lanq fp,
ol Gove §iad
( 0 _O,(iﬂlatel‘v) e mment
M ~ _\'\
ga:h family waq given ‘
Bt 883 ha of land from, th
achar: 1 :
s v 1072 : emmf)nt. Banknmnagar
- ony Fisherman o
Operative Society wag
established,
Each family wag given
Gangasagar Ghoramara s o e B s
oo Government and one room
earthen house was given.
:bantala Lohachara, EéCh il
jibantala Ghoramara N o nd.
ey house and 0.2 ha land,
| e

6. PRESENT MANAGEMENT AND CONCLUDING REMARKS:

The coastal fringe in front of Kapil Muni temple is protected by geojute which
is at times filled with mud, which gets washed away in each spring tide. The
Kadambini Primary School had to be shifted thrice due to coastal erosion.
Almost 2-3 bighas of land of the local resident Laksmirani Das of Dhablat were
washed away. Even the Aila embankment had to be repaired twice,

Enhancement of elevation of prematurely reclaimed Sundarbans can be
achieved by allowing sediment laden tidal spill in a controlled manner unless
they are sufficiently accreted to rise above the highest high tide level (Bose
etal, 1957). On the other hand permanent opening of marginally reclaimed
areas is needed for restoration of the estuarine equilibrium (Pethick, 1994).
Regionally when the embankments were removed in Bangladesh, it showed
marked improvement in the estuarine depth. Technological control does exist F)y
Weans of embankiments (earthen, brick pitching, block pitching, concrete Aila
®mbankment of Beguakhali, Tapovan and at a stretch at Dhablat) ant? mangrove
orestation 4t Benubon. Most of the embankments are earthen with a water

i ]
"® gradient of 1.3, Traces of previous bamboo embankments are traceable

“rerywhere, Borrow pits are dug in front of the damaged embankments and dug

. umped into these pits. Repair of emb . B
S:trgig the monsoons, In the eroding coastline, brick hnf’d amb
ceme:rched by breaking sea waves washing away »thg‘,_;

i Strucml‘e, leading to structural collapse ot
Hop
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ankments is mosﬂfy_ don:
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at for umpteen tiomes buttHEHAR
otches. Al Aila embankmgp
tanco. Also, it is hoped (hag
1soful in reducing coasty]

ombankme
omploto at sl1
nost impor
Jor can be t

People have demanded concrete
embankment at Dhablat s still inc
in front of Kapil Muni tomplo is of ull

attempts at constructing offshore broakw:

erosion.

Plate 1:
B: Remnants of bamboo embankments before Kapil

Muni temple; C: Geojute embankment at Dhablat; D: Aila embankment at Dhablat;
E: Concrete tetrapods in front of Aila embankment, Dhablat; F: Broken slabs in front
of Aila embankment, Dhablat; G: Geojute and earthen embankment of Boatkhali;
H: Scenario at Beguakhali; I: Aila embankment, Beguakhali; J: Laterite boulders at
Beguakhali; K: Aila embankment at Beguakhali; L: Boulder and mesh protection at
Beguakhali; M: Geojute at Gangasagar; N: Bamboo structure at Gangasagar

A: Aila embankment at Tapovan;

References
Allis?a, h/}.A.,II;lllarl S.R., Goodbred, S.L. and Kuehl, S.A. (2003) Stratigraphic evolution
of the late Holocene Ganges — Brahmaputra lower delt i 3
Rdie ot p er delta plain. Sedimentary Geology:
Anonymous (1841) The mela at Ganga Saugar. The Friend of India, 7(318): 70.
Ascoli, ED. (1921) A Revenue History of Sundarb ’
Secretariat Book Depot, Calcutta). . arbans from 1870 to 1920 (Bengel
Banlcgg);dl;yia)('i .]., Mondal, I., and Samanta, N. (2014) Shore line shifting of Namkhana
of Indian Sundarban, South 24 Parganas, West Bengal, India. Using Remote
Sens GIS Tech Int ] Eng Sci Res Technol, 3(5):162-1689 : :

/
512
HDFE CED, BU, OES, RMNH & poUP




An [nsight into Gangasagar Island,,
pares

ndaf,'ns § .
! ; : i MD,

g, (1007h) (.unslf\] Erostoy and fyy i ""m‘w
ul(”‘.‘”:y'v\mgl Rongal. Indian Joumg of ":f"'”l";"ﬁgqm iy “
prgate: g, (2000) Goustal changog In the gy,

h\”‘.‘;'"‘ hli, West Bongal, India, 1y, n vy of ha,

J " A Y 1or f
wmd{\ astuary l”t and Coaslal h“Vll‘()l'lmlm[g(l«:(l", Mty §oq | ‘M'"'B torm gy,
u g “

l\l(‘l
Myl

Qe Rivi V. Vet Mt
pispld "é'ti:ielllic Publishers, Now Dolhj), PP 103-1 lskniamnnlckmr:’ T;’,;"L:'mnh:
Nt 5, (2007) Evolution of 3 " M, ool
(N vay, Se (2007) By 18 Gan Y
;ll“‘v()lm(;—};i\;(‘lﬁl Review in India, 69(3]:235‘20(5.J ga Bmhmnpu!m folt
PO ograPt™
(0§ s., and Nandy, 8. (2011) Trends of
yay. Qo ¥ (0] Seq Hea
Bandyo_pm] 1(';32)111(11'1'116 Sci, 40: 802-812, lovl 8o in Hugli ostuary, |
s dhyay, S+ Kar, N.S., Dasgupta, S, My b
opa

) AT el‘jee' D. a
undyOP o5 in the Sux_1dal‘bgnBlegnlm of thsi abandopgeq “:::IE"&A.(ZOZS] Island apg
Changna Jelta, India and Bangladesh, (Jeomorphology 42;_" fahmaputrs.
met’;w i 016/j.geomorph.2022.108482, ' 2641 1084,
org +

2. https://dos.
Aukherjee, D., Bag, § P
: hvay, o M S» Oy ﬁl, D.K”
Baudyopiil%vgmtmn of Banks and Islands of the Hugl; easltlg Rudrg, k.
L 'SK (eds) West Bengal, India: Evidep ary.

; ce from M ;
?S(;lgzrphc’logy and environment, ACB Publicaﬁons? Igo}ii; Imases and GP§ §
$ 1%

ey,
i 4, pp 235~
0. M. (1998) Appraisal of tl}e trend of coagty] zon PP 235-263,

ganerjoe. M- ) 8 e

siderations. In: Proceedings of the Natiopa] Workshop g
- 3.35, Jadavpur University, India.
PP i

pera, MK. (2013) Environmental Refugee: A Study of Involunta
eld, 1¥2e

jslands published in Proceedings of the 7th Internati

! ; onal Conference on Asi
Pacific Coasts (APAC 2013) Bali, Indonesia, September 24-20, 2013, e

NX., Ray, PB. and Sinha, G. (1957) Tidal rivers of Bengal and the rob] i
Bosi'lamtenanoe. Indian Journal of Power and Rivey Valley D gL

evelopment, 7(9): 111-15,
Das, GK. and Bhattacharya, AK. (1994) A Piecemeal mechanism of bank erosion

following subsidence: a case study of Thakuran river of deltaic Sundarban, West
Bengal. Journal of Indian Society of Coastal Agricultura] Research, 12(1&2): 231-234,

Goudie, A. (1995) The Changing Earth: Rates of Geomorphological process, Blackwell,
Oxford, 302p.

Mallik, C. and Bandyopadhyay, S. (2024) Peopling of the Sagar Island in the
Indian Sundarbans: A case of maladaptation to climate change. In: Sarkar, A.
Bandyopadhyay, N., Singh, S., Sachan, R. (eds)

Risk, Uncertainty and Maladaptation
to Climate Change: Policy, Practice and Case Studies, Springer, Singapore, pp 125-
138. doi 10.1007/978-981-99-9474-8_7
Mitra, A (1954) District Census Handbook of 24 Parganas, West Bengal, 1951, Govt of
India (Census Operations), New Delhi, 503 P
Morgan, J.P. and Mclntire, W.G. (1859) Quaternary Geology of the Bengal Basin, East
Pakistan and Burma. Bulletin of Geological Science America, 70: 310-342

Morgan, J.P and McIntire, W.G. (1959) Quaternary geolqu of th(.a B:Jl.%ilzbam' East
Pakistan and India. Bulletin Geological Society of America, 70(3): 3 ;

iat Book
0Malley, 1.5 3. (1914) Bengal District Gazetteers: 24 Parganas (Bengal Secretaria
Depot, Calcutta) 1014,

: d Management,
thick, . (1984) Estuaries and Wetlands: Function and form In ‘:’iﬁa;lg% pp 75-142.
edited by Falconer, R.A. and Goodwin P (Thomas Tetford), Lon

Iy Migrants OfSllndarban

Hp
" CED, By, s, RMNH & DOUP




Odisha Environment Congress 2024

o Gangasagar Fair (I Bengali), In Mitra, A. Ed. Religio
s district), Govt of Indj

Ray. AK. (1971) Th
and Fairs of Woest Bengal in Bengali, 3 (24 Pargand
Operations), New Delhi, 255-271.
' Mc Arthur, JM.. Ravenscroft, P, Bera, M.K. and
Waestern Delta Plain: C

s — Brahmaputra

sedimentology and carbon isotopes: Quaternary

2581.
Wilson, H-H. (1846) T

Science Reviews, 28 (20

he religious festivals of the Hindus, J. Royal Asiatic Soc.,

514
HDF, CED.



