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The course of the Gaoga takes a bend
south eastward near the Rajmahal trap
formations making.up Rajmahal Hills in
North Bihar and weaves a distinctive pattern
very different from the rest of its course.
This, in fact, is the Ganga Delta area,
perhaps the largest in the world and is a
well denoarcated phase in the spread of the
Ganga over the entire lengh of North Indian
Plains. The area influenced by the Ganga
just after its diversion north of Rajmahal
Hills can, therefore, be termed as Lower
Ganga Basin.

The Basln is encased by a rim of harder
formation,-Archaean Granitoid Plateau
interspread with Gondwana sedimentaries
and Rajrnahal Traps in the west and its
northern frontiers merges iqperceptibly in
the Brahmaputra plains A sizeable belt of
Lateritic.Ferralitic formations encloses the
Basin all arouud, occupying continuous
stretches of surfaces with distinctive physio.
graphic characteristics. Popularly known
as Rarh Plain in the western edges, Barind
in tbe north, these formations take the
shape of edges, as it were of the Ganga
Deita" Within this physical frame work, the
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ABSTRACT: The Lower Ganga Basin is, in fact, a structural basin. Encased by a rim ol
hard rock formations, the basin has been in-filled by alluvial deposits brought mostly by

Ganga and its tributaries. The diffcrent stages o[ its formation, its morphological
charcteristics, patterns ol Iandfornr, drainage network and denudation chronology, role

of the fluctuating pleistocene shore line etc. are the various factors that have been studied.

Theories and views expressed by various workers on the above aspects pertainiug to the

region have been analysed and soine observations of the present author have also been

included,

Ganga Delta with its intricate patterns of
streams ond tributaries, flat monotonous
plains, interfluvial whale backs, levees and
marshes, has stretched itself.

The Lower Ganga Basin is, in fact, a

structural basin as well. Core samples of
bore holes taken at different points of the
basin and the structural trends of the form-
ations at the edges of the basin indicate that
the extremely thick (1500-2000 m) alluvial
deposits ofthe present day has resulted from
in-fillings of a geosyncline. Extensions of the
Archaean fornaations in the west along
with lava flows make up the base of the
Geosyncline.

The Lower Ganga Basin with broad
characteristics as enumarated above had
been attracting the attention of Geologists

and Geomorphologists who have studied
the basin from various points of view.

An importar:t work on the area is

that of K. Bagchi ( 1944 ), emphasis of his
study being on the physiographic express-

ions of the different stages of delta
formations. This was preceded by an
analysis of the River Systems of the region

by S. C. Mazumdar (1942), A systematio
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siudy of the Quartenary Glology of the
Basin that haq influcnced tir,.. laniliorms
was made by J. P. Mc::gan and K. G. Mc-
Intire ( 1959 ), B. tsanerji ( 1964) attemprrd
to irientily morph*lagii:ai urits cxisting in
the region Some analy,is ol'the sul:-sutfrce
structure based on curl-samplcs crf bore
hcles and their influcnce on morphogrt*lis
of tire ba;ir was pre'jintrd by S. Seugupta
(1966 ) A comprtlii,nsive treratm*r.it cl'ail
aipects ol the morpiicl,:gy oi tlte Bilsin was

atte mpted by S. C. Ctiekraborty ( i969 ).
The lateit rv*rk on Georni',r'phic mepping of
the r.egiou basrd on phcltogrr*,rrnetic sludies
and field ri'ork rvas m:rdc i:ry D, Niyogi,
Sarkar & Mailick ( 1970 ). S'"rbsrquently
Niyogi, Mallick and Bhattaci:arya made a
detailed study of tiie stratigraph-v-- and
lithoiogy of the lain;er ganga basin and the
adjoining areas ( 1972).

The present papar would aim at making
a synlhesis of studies madt by errlier
workers and also put forth -some other
obser!,ations that may acid to the existing
kncwleclge of the ar*a.
Topographic Expressiun

Topograptricaliy the hasin is a continuous
moflcitcny of flats tloping grnily tcwartls
the south st:lrtiug frr:m rn 6'!;r,,ni!611 qrf

nearly 30m at Baiurghat Pl;rins it ccrmes
down 1o about 20-25m cn thr west
Bbagirathi Plain lrading to as low as 4:il
souih of Calcutta. An east-west cros: srction
cf rhe Basin relicts the same firrangement,
the relatively higher lateriric brlts ivirh
elevations of ab.:ve 70m yields to the tvest
of Bhagirathi Plains of 20"25m dr;wn to
the lowest regicrn of 4-6m. In consideration
of areal exlent the region rvith tire lcwest
elevatioir ( 4-6m ) is most exter,srve and
cov.rs a uajor part of tiu Basin. lt is sct

very flat that a mere 4m. rise cf the
sea-level would submergn Ciiicutta and its
environs.

The contrast in the lan<iforms is rnainly
br.ought about by the irtercation of soil
characteristics and the stage of the
of the existing drainage pattern. The binding
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edge of th* c!.:lta de-rs1!6..6 earlier as Rarh
Plain of rh.i westirn t'rllge or Barind plain
of ihe north, pc;pullr!y known iu Ceolcgic
literature as older alluvium hes a rolitng
topographi., :ind a eapping of lstcr ites.
Ereisin has earv*d olit of this piain L:reiaC

undulations and has givr.n tire belt a dis-
secttd apn:ar*i:cr:. The feiailitic r'{.}ilteirt of
the sr:il iicquirerl at places probably by long
ancl cont;ilued expr:sure to sub.ar:riai conrli-
tions, has result;d in the foima!i.in of a
typical anC distir::iii'e ch.iracter c'f landforrn.
The east flowi;lg rivur;i fua-.r* cut drep ifito
th; Tertiary snrf:r*:, drp,:sitii:g the wcrkcd
ol.lt s:dirr"i*nt:i int+ 1i:;,!; fllu-{ pi.rins
at variaus irvtls prc:duc!itlg tbir*by a set of
terracrs. Thjs adcls tr-r th.: di.;tiirctivri:sss oi
the re'gil">n. Termed iis pfuisl{,cryrie uplaads
by some authorl, this has bern c+n:iiicrably
ncrtcired by r;*i.;er *.li:rvia! d*pc,sit; atl rlong
its course. Patch*s of land b*yond tlir l:rte.
ritic forniations extending up to thrr River
BhagiratLi ar thr Damodar Pl:iinl h*ve
also been describeC as pleistocene upLinds
( by Niycgi& otirers ). This area is drrtinc.
tive in the srns* tfust tluvill georn,]rpttic
features suih as nrtnral leve.-s or abanrirrned
charrnels lrre re!;itively few I:,; hai the
apll!-ariirce ofl a plain form*,J c+mpleteiy of
alluvia! drposits.

The sc::nery chang*s very much jn the
Lower Damoel*r piain or ti:e Lolver Rurlna.
rayan Plain where th': str cams tenC to aisume
a tangled pattt'm, strcams of one river syst-
ein encr*aching upon tha.t of the other, and
the u:ual occlirrrnce r:f nati:ral levees and
rnan mads embankrcenls, intersperced with
seasoral,.:r ajl-'*:tather !narshes.

East Bhagirathi Plain, ( termed as old
Padma Ailuvial PIain b"v Niyogi) dirplays
fluvial Geomorphic features that or..: can
ex.pect iir an area fometl out of abaniloned
courses of rivers. Extl'lme ly niea ndcring
rivers, innumerable ox"bow lakes, marshes
and or-irer waterbodies of various shapes and
sizes" linear alignment of sett Iements on
natural levees and embankments bear testi-
mony to the fact that the region was subje-
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cted to the activities o[several shilting rivers

to produce a text book exan:plc of the

landscape of art area of mature shifting
rivers. This regiar thus holds a Yery diltit-
ctive lendfalt:i anrl eover! a wide arra in
India aud Bang!edo-sh.

The ailuvial plair:s in the nortlrern edge

of the i-'a,in name ty Balr:rghat Pliiin and

Gaur Plain of 1W*st B'ngal exrending as iar
2e Sr;gra in Eangir:dcsh provide .;-..rt aliotiier
asseinblage ol riistirrciive larrdf,orins. Creat*d

by the icint aetioa of the rivers Ganga and

MahananCa i.he two alluvial plains are now

seF:ltattd by a north-sr-ruth rurning narrow

intr ifluvc Be :rrirg rlr-:var,i<ifls of' 30'40 m and

marks of atcitnt tivers flowing through

various deaci or dt t avittg chanriels, the

region portrays the scenery ol a mature

laneiscape. The typi;al natural levees. point'
bar ridges and back swatrnps are thrre, but

the tcrracc like r:levation and separatlon

frc.ni (he main streanl have resulted in a

morc subcitted expressitln of those fluvio'
mor phologi cal friat ur[ s.

h sents of marshes occurirg along
east of Caicutta moving east through

Jesscre, Khuina and Maelaripur cover

considerabtre stretches of land. Irormed on

deprr:ssions oil the surface, they are more

or iess perma$ent featurcs. Very typic',il of
lowland f ormatiols these features bring a

variety in the sceuerY'

The iutricate pattern of a maze c,f disjointed

islands occurring in Lretrvepn courses of
drainag; channeis form the southern coast-

line of the basin and is a very iypical land-

fcrm of dsltaic tbrmations. Most of the

islancls li*ve a subsiatttial part clcthed with

mangilve f+rr:st, rT'hich covers up the low

marsiry chiiriiut';rr ol the lahd that they

support. In high tide a major portion of the

land gets sub'mergi:d, givrrg the arca the

appearance of a v;lst sheet of water with

trees proppiug up here and thete. Encircled

compietcly with *aiine water, tlrey present a

very grim and r3csolate surroulding.
The Ceritral Zone ol' tl'rt Delta, the Dacca'

Fariripur tract, Sorth of the line of marshes

has the look of typical riverine country. The
main rivers of Madhunrati and Padma drain
the arce alcrng with numcrous tributaries.
The tributaries carry lesser volumes of
water; but their effect in giving the zone a

look of a 'stream in every step' is not in
the least minimised.
Ilrainage Pattern

.ftvo riislinct systems of drainage brve
evclved in the region, the rnost elabr^riate

acd dominant being that of the Drlta proper
and those on the eastern and western
marginal lands.

The liver sy-{tem of the Delta has devolop'
ed in between thc tiie tivu main sireams of
Bhagirathi/Hooghiy and Paclma/Meghna
which iar: .Jut in two directions to lbriu a

large trianglc with iis apex at Gaur and tlre
base spread alorrg the coast lire ol'Bay of
Beng:rl. Ilhagirathi / Hooghly is compara-
tively weaker amorlg the two, both from the
point of voiurre ol lvater and length the
Padara / ir{eghna systeln dominatets, yet
topographic evidences and descriptions
obtained from ancicnt scriptures agree to
the fact th&t thc Bhagirathi I llooghly was

the origir:ai course of the Gauga. Gradual
splitting cff ir its course at 'the apex of the
present rielta gave rise to the river Padma.
The history of the forruaiion of delta is
intinrat,:ly connected with bifurcation of
sti'eams one after another startiug at the
apex regiun, the silting up of their chlnnels
in due course and lirrmation of fiesh ch-
annels. Tire resultant pattern of drainage
lhat has evolveC is that af a ntaze of
streams of various magnitudes flowing
in several directiors, maintaning more or
less, a south-easterly trend. The sources of
their supply of water are the two rilain
sir(arns. Siltation aud the extcnt oi tidal
influence has an eficct on the flow and
vigour of the strcams. The drainage density
is fairly high. The iwo rain sirearns branch
off frem tire Ganga lrom lvirich they
receive their main supply of water. In
addition the BhagirathiiHooghly receives
important lributaries originating in the
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uplaods and Plateaus of Eastern India. The
Padma, on the other hand receives most of
the rivers of North Bengai originating in the
Himalayas and the mighty Brahmaputra.

Of the streams joining Bhagirathi from the

west the most important are Mayurakshi,
Ajay, Damodar, Dwarkeshwar, Rupnarayan
and Kasai, mightiest and longest amoDg
them being the Damodar. The Damodar also
forms the boundary between the two sys.

tems of tributaries, the rivers north of it
have followed an easterly or even north-
easterly course to join the Ganga while the

Damodar along with rivers south of it follow
a southern or south'eastern course. The two

different directions of the slope of the land

as is apparent from the above perhaps

iudicate that the two set$ of streams were

evolved independent of each other and have

drfferent histories of formation, The south-

ern group ot rivers have played a direct role

in adding to and building up the delta. The
Damodar is specially notorious for
changing its course. Air photo studies

reveal that the river, particularly its lower

course, has progressively shrfied westwards

the formation of the Damodar delta has

further accentuated the shift towards west.

In keeping pace with the shifting of the

master stream i. e. Ganga other stream

courses got adjusted.
The group of streams joining the Ganga

from the west, flow over the lateritic forma'
tions and the Pleistocene surface leaving

on their courses evidences, in the form of
terraces,ofchanges of their base levels from

time to time. The delta proper which is
much younger in age in comparison to those

rivers was built up gradually. The course of
the Bhagirathi / Hooghli had to keep on

adjusting itself with the growth of the delta,

bringing in turn its effect on the drainage

pattern on the pleistocene surface'

The drainage net'work developed on the

delta attains the typical pattern of criss

closslng channels up to a distance inland

where tidal infiuence is operative' Beyond

the tidal limit the streams are narrow and
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except for maintaining a flow in the southi
south-easterly direction, the pattern weaved
by them is irregular.

The drainage pattern in the eastertr
border of tbe basin is complex. The main
stream Ganga or Padma receives the mighty
tsrahmaputra and the Meghna from north.
The trememdous increase in the volume of
of water is reflected in the irom of very
wide chanuels and the braiciing of the rivers"
Being under the influence of two mighty
streams, bringing varying quantities of
water and silt the Padma shifts its course
guite frequently. Informatiou available on
it reveals that the river shifted both towards
east and west in different segments of its
course.

Shifting had also been the nature of
Bhagirathi. Intense meandering of the main
stream and its tributary, the Jalangi from
the east with a maze of ox-bow lakes and
silted meander channels is very significant.
Perhaps this phenomena is an indicator o-
the relative maturity of Bhagrrathi in compaf
rison to other streams of the region. The
Jalangi with its tributary, the Bhairab
connects the two sides of the apex of the
Delta. That this region formed the earliest
core of the Delta is also manifested in the
drainage pattern developed there and the
area adjacent to it moving down the Delta.
The river Madhumati perhaps formed the
easter-n margin of the next signiflcant stage
that occurred in the tormation of the Delta.
The arrangement of streams changes again,
east of it in the remaining portion of the
Delta.
The Extension of the Pleistocene Shore
Iine

Although confirmatory evidences
ln the form of wave-cut platforms are very
feeble, the extent of the sea and its processes
of inundation and recession when properly
worked out would throw more light on the
history of formation of the rivers and their
I'unctions in building up the plains. Air-
photo analysis of the region made in the
National Atlas Organisation recently
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revealed indications of estuarine conditions
extending far upstream on the courses of
some of the rivers of the western uplands.
Further investigation of evidences to

establish Pleistocene shore lioe is in progress.

Niyogi (1972'1has made at attempt (o

demarcate the Pleistocene shoreline of the

Lower Ganga Basin and has also assigned

apprcximate geological age to the various

stages of recession of the Pleistocene shore'
ilne. Ile endorsed ['ne views expressed by

Chakraborty and according to bim the

laterite formations were the shore lines of
the Micldle pleistocene sea, the highest level

attained in the phases of transgression aud

regression of the Pleistocene Sea. Correlating

the changing rharacter of the surface depo-
sits with the stages of regression he has

suggested the extent and boundaries of
subsequent shorelines. Evidences of valley

cuts and tills along the main river valleys

of the region forms the basis of his

suggestions.
trnter relation of the main stream of

Bhagirathi with the streams existing on the

Western stable surface which is mtrch older

in age makes an interesting study. The main

slream has captured the entire series of the

streams from the west which, because of its
volume, was in an advantageous positiou'

The two directions of flow of the westertr

group may be indicative of two stages of
capture.
Denudation ChronologY

Before making any attempt to analyse and

establish the denudation chronology of the

area, the various processes that have acted

at different stages and at different times in

evolving the Lower Ganga Basin of today

need be understood.
The Region is made up of a relativeiy

stabie and older landmass juxtaposed with a

wide and extensive structural basin that has

undergone several tectonic movements.

Recent geophysical measurements and deep

bore-hole studies have thrown some light on

the depositional and tectonic history of the

basin. Both the eastern and western margins

of the basin are lined up by a series of faults
which again endorse the structural
movements that took place at different
periods.

A study of the core"samples of a wide
range of locations in the basin has enabled
the geologists to establish the history of the
formation ol the basin from the iate Jurassic
early Cretaceour age. The most signilicant
events, of course, have been the major
tectonic movements occurring in the region
during Mid Miocene aud early Ple istocene
periods causing subsidence and emergence

of a substantial portion of the landmass
synchronising with the active and stillstand
periods of the abve trectonic movements.
The deposits, therfore, were both of rmarine

and estuarine condition later stage.
Upward movement of the land mass at
which gradually yielded to the more predo-
minant fluviatile depositional agencies at
differe ut stages of formation is well recog-
nised; the elevated tract of Madhupur, an
area ol about 1600 sq. miles north-west of
Dacca, bear testimony to one of those
movements. It is estimated that during early
Pleistocene times only some deeper parts of
the Bengal Basin experienced shallow
marine coditions complete recession of the
sea from the entire area probably occurred
in late Pleistocene.

The lateritic platforms that almost form
a rim round the Lower Bengal Basin repre-
sent a very significant stage in the evolu-
tion of the Basin. They are of higher elevat-
ion with a more mature and dissected ap.
pearance and have so close affinity in their
lithologic composition that one tends to
believe that they were once lands connected
to each other. Chakraborty ( 1968 ) be-

lieves that these landmasses, Rarh tracts of
west Bengal and the Barind plains of tlre
north once formed the coast line of Piio-
cene Sea. The laterities of Midnapur and
Burdwan show fossil evidences of Miocane
age. Chakraborty is inclined to treat the
lateritic formations as major agencies in
shaping the post-Pleistocene surfaces of the
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entire region. These land forms he envisrges

subdivid;d thg Bengal ,Basin.in the late

Pleistocene period into three broad tr:rcts,

each supporting a local base level of ero-

sion having limited points of contact

between them These were-

( a ) The North Bengal unit existing bet-

ween HimalaYan foot hills and the

Barind'
( b) The Sylhet unit covering Assam

Hills and Naga Lusai tract.

( c ; The South Bengal Basin having an

open sea in the South.
The spatial distribution of these regions

justity their separate evolutionary histories
but how far the lateritic landforms were

effective in keeping them disconnected with
each other is perhaps to be examined in
more detail.

The Rarh tracts of West Bengal stand out
as a surface that enjoyed sub-aerial con-
ditions for a length of period only next to

(.

I ;.

_i..



INDIA

-t

E8'
BENGAL BASIN

ORAINAGE
fsi ,o o 40Kn4

Scale
:..|Al

26"

)
/

s

l
)

I

e A'v BE N6A
OF

LANDFORMS IN THE LOWER GANGA BASIN

Fis 2

63

the Iateritic formations. Their relative
maturity ln comparision to the recent de.
posits t:n the Delta, with higher elevations
and broad undula(ions ascrib'e to them a
distinctive position.

It has been established that the Delta has
been formcd out of the joint action o[ the
riverine and marine agencies. Riverine act-
ion would only be operative when the mar-
ine influence ceases or is reduced to insignifi-
cance. In this region that had oscillating
phases of transgression and regression, the

mode anC the perioC in which the final
recr'ssicn of the sea took place would
determinc the ultirnate chalacter of the
landform. From the general south-east
north-west axis of the delta, it
may be surmised that the building up of the
same conformed to that axis, There is
general agreement on the prooosition that in
early Pleistocene time most of the Basin
except sotne rjeeper pockets were free from
inundation and that complete recession took
place only in late Pleistoaene. The present

I
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day drainage pattern is, therefore, a

devolopment on the late Plei-stocene sutface"
As describcd earlier, the region had
experienced tectotnic upheavals on several
periods, the last significant one being in
nearly iPliocene which again must have
disturbed the land-sea relation and the
drainage base levels. The main builder of
the Delta, the Ganga, could perhaps exert
its full influence only af'ter late Pleistocene.
The Indo-Brahm river of the Teriarty period
as described by Pascoe eould only be

diverted to this direction perhaps in
Pliocene,

The Delta region as it appears today
seems to have been ,formed by fusing
together severtil other river deltas in addition
to that of the Ganga which formed
independently. Thus the deltas of
Rupnarayan and Damodarin the west merge
in to the main delta of Ganga, the deltas of
Meghna and Dhaleswari, join it from the
east, of course, which of these came first is
difficult to establish.

The shrllorv continental shelt, the tidal
influence acting for upstream ar.d heavy silt-
ing of river mouths indicate that marine
deposits have a part to play in building the
delta. Extensive marshes startif,g form near
Calcutta through Jessore, Khulna iind Mada"
ripur which are evidences of gradual eleva-
tionof the delta are quoted by some authors
to form the limit of and building by estuarine
fluviatile agencies. These are in fact depres-
sions on the land surface and since drainage
channels flow across them and adjacent
lands down to southern region, these can
not be taken as the margin between the two
systems. The chronology of denudation
can only be worked out with some accuracy
on the uplands west of the Basin. Detailed
maps or air-photographs are not available
for a major part of the Delta, neither for the
lands bordering its eastern frontiers to faci.
litate working out the chronology,

As described earlier the belt of lateritic-
ferralitic formations forming the rim of the
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Lower Ganga Basin is the highest and old-
est surface of the region. The lateritic
uplands in West Bengal, Barind in North
B;ngal and the Tripura upland lateritics,
occurring at elevations of 250-300 metres
with accordant summits at places are lands
having longest periods of sub-aerial denuda-.
tion, and they stand out as holders of oldest
surfaces of the area.

The Rarh plaius, the older alluvium of
Geologic literature comes rext in sequence.
With elevations of nearly 250 metres, its
spread is rather patchy. The colour of the
soil, its texture and composition and the
genily undulating landform th:rt it produces
make the zone all the more distinctive.
Rivers flowing through the zone cut terraces
at different elevations. Niyogi has identified
four stages namely 75m,61m, 79m, & 34 m.
terraces. Interpolation ofthose levels to the
surrounding area might provide some clue
to the erosion stages. The oldest part of the
Delta, the Malda-Gaur region with eleva-
tions of 30-35m is perhaps the next surface
that attracts attention. Terraces have also
been demarcated of the landflorm exising
here which indicate its relative maturity
over the rest of the Delta.

Studies of the Quartenary geolegy of the
Lower Ganga Region with speci;l e mpahsis
on stratigraphy and deppsitional characteris.
tics made by Niyogi and his associates

(1912) have enabled them to demarcate
four stages in the formation of the deltaic
plain namely (a) Laterite f,rrmation (b) Old
delta plain formation. (c) Young delta
plain formation (b) Recent formatioos. The
lay out and orientation of the formations
maintain a general north east-south west

trend and their limit lines are in sympathy
with the present day coast line. The
morphological analysis and the gelogical

history of the Bengal Basin fairly corroborate
with each other to indicate a chronology of
events in the evolutionary processes that
have acted in giving the Basin its presnt

shape and form.
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