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Report on the
Gravity, magnetic, seismo-stratigraphie and structural

characteristics of the northeastern Bengal basin.
( January, 1995 - June' 1996)

by
Md. Noor Alam

Fr inc ipat Sc ient i f ic of f icer (Geophys i cs )

Bangladesh Petroleurn Inst itute
Dh& ka .

Abstrect

The seismo-stratigraphic and structural characteristics of the
northeastern Bengal basin have been illustrated in this report
based mainly on the interpreted seismic sections, TWT contour and
areal extent maps of eight prominent seismo-stratigraphic horizons.
Each promiirent seismic horizons represented by continuous, high
amplitude reflections that extend over a fairly large distance was
identified, traced, and mapped to obtain a detail picture on the
stratigraphic evolution of the basin.

The findings reveal that the Barind Tract and the Madhupur
T:'act do not belong to the same seismo-stratigraphic horizon. Thc
T\l''T sequence of the Barind Tract seems to correlate with the older
se ismic horizons than the Madhupur Tract. The exposure of the
Ir{adhupur Tract coincides with the crestal part of a low ampl itude,
broad anticlinal fold with it's Nw-SE trending axis stretching
along Sariakandi in Bogra District to Bhuapur in Tangail District
and further to the southeast, This broad ant icl inal feature
separates spat ial distribut ion of some of the Pleistocene and
younger sedimentary horizons of the Surma basin from that of the
Faridpur Trough as well as south of the Barind Tract.

The areal extent map of the seven youngest se ismo-
stratigraphic horizons of the Surma basin have been prepared. The
composite map and the sections of the seismo-stratigraphic horizons
display the areal extent of Quaternary sediments in the northern
and northeastern parts of the Bengal basin. The areal extent of
these horizons gradually decrease with time and dip !owards their
common depocenter near Tangua-Raular Bils north of Madhyanagar
Thana in Sunamganj District . The Tangua-Raular Bi ls coincides wi th
the axis of a broad synclinal fold between the Madhupur Tract and "

the Chhatak anticline and has undergone a continuous subsidance of
about 2 km during post-Pleistocene t ime. These sediments were
probably deposited in a fiuvio-lacusterne environment.
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,','.Ft?-Ti:u, (tuat *rnary sedirnent s ce I lent developernents i.n this &rea
ar:d ther*fore cen be co
dep*sits in the Bengal bas i

this respect. There are seismic &mplitude anom&1ies on line PK-
8402, PK-M-12, PK-7' BK-10 seismic lines and also there is
indication of an anticlinal structure in the southwest of Chattak
Structure that deserves further study in view of hydrocarbon
potent iaI.
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Report on theGravity, magnetic, seismo-stratigraphic and structuratcharacteristics of the northeistirn Bengal basin.

Introduct ion

Thj"s research project was approved in the steering Committee$eeting held on 18th January, 1995 at the Bangladesh petroleumInst itute (nrr; , Dhaka in the presence of r"piu"*ntat ives fromlvlinistrv of Energy and uinerdl neilurces rlrogt{Rt, Norwe;;;;Fetroleum Directorate (NpD), Royal tqorwegian f*U*ry, Dhakar &ndBangladesh Petroleum Institute. The airn of tn* piol""i rruu to studythe gross sedimentary distribut ionr strat igraptry, structure andtectonic evolution of the northeastern Bengat gaiin'on the basis ofavailable data.

This report records the results of the research study carried-out during January, 1gg5 to June , lgg6 0n the northern andnortheastern parts of Bangladesh covering Bangladesh part of thellimalayan Foredee-p, Rangpur saddle, Bogra sherf, surma Basin,northqrn parts -of Bengal Geosyncline *no adjoining areas. It,soutline is based mainly on the ieismo-stratiereptric ino structuralinterpretat ion of 2500 LKM of regional se ismic sect ions andasl,0ciated wel l data covering an -area about 75,000 sq, krn. ,preparation of time contour maps of eight horizons and a corpo"ii*&real extent map of those troiizons uiaer consideration. Furthercontinuation of this resear.ch study will include preparation oftime contour maps of remaining deeplr horizons, depth contour mapfor each of those sixteen hor-irorJ, -inierpreted 
time sections ofother important regional lines, gravity and magneti" unulyses alongregional seismic r ines. The. subsirface-geological maps (siruciopj-;;backstripping technique will be done-piasewise in the future.

Much of the informat ion has been derived from indirectevidence, chieflv from regional 
"eis*i"- r;ii;;iio" comrnon DeprhPoint (cDP) profiles over_northern part of Bangladesn. The seismicdata on which this study is uasea were co-l-lected by variousagencies under contract with OGDC, BOGMC, and petrobangla duringL97L*l988' continuous seismic ."itection prorlies constitute amajor source of information for this study Uesides Bouguer gravity,&er*rla.gn tic and drill hole data.
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lVhi 1e interpret ing the seismic data, an attempt has been madeto relate the seismic records. to ttr* elorogy and tectonics of thesurrounding land area. Regarding th; iiu"i;y ;;J *usnuri" studiesof the basin, some qualitativl on*r?*"r of the data from theBougu*:" A|:slmaly Map of Bangladesh, .no-ihe eeromagnet ic anomaly Map
;lr:";:;::"rn, 

puut ished 6y the Georoei-cat surfry o] Bangladesh,

tsPI
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?he repor t has been wr i t t en and prepared&ssisted by BpI staff with ell fieures anddr&wing off ice staff . The work w&s carried

in its entirety ir:plates dr{Lughted by
out only with ttre
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Tectonic subdivisions of northeastern Bengal basin is shown infigure 1 and the location of ttre selsmic proriles discussed in thisreport are shown in prate 1 ( plates are given at the back of thereport). The.Geological Map'gf aangGOesfr is shown in plate 2.Geologicat interpretat ion of tniJ area is interest ing andimportant, Ilot iuit for the region"i and^ geotoiical- unaerstandingof this area but also for basi"-pr"ur"*" in geology. The geologicalset t ing surnmerised in this pup*r rlluil" onry to the distribut ionof sedimentary horizons constitutingrih" northern and northwesternpart of the newlv-formed Bengat balin inctualnl ;li; surme Bas in,p&rt of the Faridpur froueh, noei" Shelf, Rangpur Saddle,Bangladesh part of the Himarayan ror5aeep (ninajpur slope) ari:a.
All available seismic reflection records have been thoroughlyanalyzed but only a few selected seismic sections are presented inthe text ' Different sedimentary or I ithologic horizons act asreflectors' These seismic rerrecii"g norizons have been correlatedwith each other from line to line "nI rur" described and designatedby alphabets from A througn t", ettu*piJ'*.re made to correlate theseismic horizons to the t ittrologic rioiizons in the deep boreholeswhere avairabre. The time tlilu lppti-"d- in this report are adoptedf rom previous studies by diitr;;; -;;;u, 

izations and aurhors andare generallv.werr accepted. The ,""ultu rinalrv rr;;; compiled ina set of geological-geophysical croiu u"ctions. structural datawere presented in a series of cross sections una ti*e 
"ontour maps.some are based entirerv on s"ismic-;;iiection-aLfu-, while orhers&re in part interpreted f r-om the publ ished geological I iterature.Interpretat ion of much of the drt; - *i r l be iicliporated, butbecause of limitations of space and ti;;,- n; *rli'or the basicdata were presented. sixteen prominent seismo-stratigraphichorizons have been ident if.ied- uut 'onif ''unr"r eight horizons havebeen rnapped. Remaili"s eight horir""" ,"i ff u" inl-ruo*a in mappingduring detair studies inl,utri".-il;present paper discusses thegeneral features of the subsurirl" i"oiley ana slruct;;;;";;;r;;;of Bangladesh as seen in several (tiiufe-, through figure 13) cross;:;:i:il;i,.,i",1"i:::T:rs a "y"ir,'*"i" or rn" -"t,utiiraprric
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geological, geophysical and well data existing at BpI

2- oeclogy of the northeastern Bengal basin area

The Bengal basin covers most of the West Bengal (An Indianstete) and Bangladesh. The basin is bordered on tt" iestern side bythe peninsular shield of India and on the eastern side by the NagalLushai orogenic be I t .

Bangladesh occupies major part of the Bengal basin. ?heBengal basin, a Mesozoic-cenozoic structural basin (Bengaloeosyncline) is bounded by the Indian shield on the west, by theArakan*Yoma, Naga geanticlinorium in the east, by the brrirlongPlateau and Rangpur platform on the north. The geologic histort ;;the Bengal bas in started wi th the intracont inentil ri ft ine oieastern Gondwanaland, formation and evolution of rifted y-oungpass ive cont inental margins, sea floor 
"prLuoing of th;northeastern Indian ocean and closing of the Tetirvs s"ar collisionof India with Asia, uplif t of the Himllayas, erosi;;,- trensport anddeposit ion of the sediment fi I I ing the newly formed Bengalgeosyncline (the Bengal basin, Bay of Bengal, and adjacent areas),orogenv of some of this sedime_nt wedge at the subduct ion pi"i*wedge on the eastern margin of the i"rrgul Geosyncline and theformation of successive basins on the continental crust south ofthe Himalayas and on oceanic crust( curray, J.R., et al., 1982,Sengupta, S., L966, Mukhapadhya, M. and Dasgupta, S., lgSg).

The most important feature of the Bengal basin is i tssedimentary fill, with the largest subaerial delta in the world ofthe confluent Ganges and Brahmaputra rivers fiirirg the Bengai
9llil( Curray,, J.R., tg92). Recent Studies (f,inOsay J.p. et al.,1991) revealed three staged evolution of tt," crrg""-Brahmaputradeltal 1) ?he proto Gangei delta developed immediately after thebreakup of Gondwanaland at approximately L26 ltia, when early deltaconsisting of relatively smail-scale, prograding sedimentation dueto smaller catchment area. 2) The tianJitional delte developedfollowing a major eustatic se& level low at 4g.S Ma, initiallysedimentation was relatively restricted but at about 40 fi;;h;flux of water and clastic sediments dramatically increased and thedelta grew rapidly with the developement of major progradingclastic depositional sequences. The abiupt change in thg morphologyof the detta appears to be a direct respon;;-';; i;"'cor l ision of
t!*,Indian plate with the Eurasian ptat",.rJ;i;; rise of the
{iryt1avas. 3) rhe modern derta began t;-;;;;r;; i'i-" pr""uJ roi,,following a major eustatic sea level low and erosion at 10.5 Ma. Bythis time the delta had become tidally dominated and had progradedover & long distance towards south in to deeply embayed Bay ofBenga I .
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Relatively recent folding and uplift of some of the
Brahmaputra derived sediments close to the interplate boundary
redirected the course of the Brahmaputra to its present position onthe ncrth side of the Shiliong massif. The delta has thus evolved
in & complex, constantly changing setting through a long timeinterval. Folding of the Brahmaputra derived sedime,ntsry strata in
the east in the late Pliocene to Holocene, in response to eastward
directed subduction and strike slip interplate movement beneath the
western Indo-Myanmar (Burma) ranges, resutted in the formation
of the elongate north-south assymetrical anticlinal structures of
eastern Bangladesh and adjacent territories (curray, J.R, et &1. ,1982, Lindsay J.F. et al., 1991).

The area of study is the northern and northeastern parts ofthe Bengal basin, surrounded by the Shillong Plateau on thL north,Tripura (Naga-Lushai ) folded belt to the east, Rajmahal Hi I ls arrdpeninsular Indian shield to the west. The geology of the Bengalbasin is charactreised by extentional tectonic features, a resultof the splitting apart of an older super-continent Gondwanaland into the Indian, Australian, African, and Antarctica continentsduring the Mesozoic Era. In general, extentional margins arestructurally simple in relation to their post rift sedimentary
sequences(Sengupta, S., 1966, Curray, J.R. at a1.., 1992).

Some of the prorninent geologic features of the Bengal basin
have been described by sengupta(1966), Morgan and Mclntiie(19s9),curray et al., (1982) and Mukhapadhya and Dasgupta(19gg) and'may b*
summerised as follows:

1. Breakup of basement into horsts and graben structuresduring initial phases of rifting, probably during pre-permo-
Carboniferous period of time.

?, Deposition in grabens of nonmarine (fluvio-lacustrine )
Oondwana sediments. Borehole samples reveals they are of permian
age at Ieast on the continental shelf area.

3. Great subsidance of basement rocks to depths
since Triassic or Early Jurassic time. The subsidince
be the result of cooling and an associated increasethe deep crustal rocks.

of 3 to 10 k*:
is belived t,*
in density 0f

4. wide-spread distribution of carbonate rocks i,n the Eocene.

5. Thick sedimentary accumulation of Tertiary through Recent.

6. A series of buried basement ridges, marking the westernlnergin of the Bengal basin presumably kept the Gondwana continentalbasins isolated from the main Bengal basin through most of Tertiarytime. Locally, during the late Tertiary, the sea transgressed oveithess bilsement ridges and onlapped parts of the Indian shield.
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3. Sata

On the onshore Bangladesh approximately 8000 LKM of
multichannel seismic reflection profiles were acquired by various
agencies under contract with OGDC, BOGMC, and Petrobangla during
1971 and 1988. Although most of the multichennel seismic-reflection
profiles acquired and processed by contract geophysical companies,
some of the lines were obtained and processed by Petrobangla also.
In Bangladesh most of the lines v/ere acquired with dynamite sources
fired on 50m shot intervals; data received on 48.to 96 channels
with geophone groups distributed over 2450m to 2805m in spread
length. The data were recorded from 5 to 10 seconds with analog or
digital recorders. Seismic processing included true amplitude
recovery, Common-Depth-Point (CDP) gather, prestack deconvolutiono
velocity analysis, normal moveout correction (NMO), CDP stack (6,
12,24, and 48 fold), time variable filtering. Some of the lines
tvere migrated too. The location of multichannel seismic reflection
profiles used in-this report are shown in Plate 1.

3 . 1 " 1..,. Seisrqic data interpretgrt ion.

? 1 { "l TloIinr..lrf i/\n nf h',o{'^.rrri 6 .rai<a?tlA-rrf rnf iffr.rlnhtn hrnr{rrr&*s

The seismic horizons described below were dist inguished
manu&lly on the basis of continuity of their reflectors, intensity
(amplitude) of the reflectors, bredth of the reflector, and the
geometry (shape) of the horizons. The prominent acoustic horizons
A through P, have been traced across the shelf and slope in order
to determine their areal extentr €stimate thickness and the
environment of deposition, so that a thorough idea of the potential
reservoirs, direction of migration and accumulation of hydrocarbon
can be inferred to locate hydrocarbon potential areas.

HiSh continuity of reflectors indicate a contrast in
depositional energy conditions operating over a wide area. These
conditions &re mostly to be expected on a broad shelf having both
high and low energy states that resul t in the deposit ion of
interbedded sandstone, I imestone r or shale. Agents of ect ive
sedirnent transport would probably be waves and cugrents on the
shelf. High continuity of reflectors also characteriie deposits of
broad swampy coastal plain areas in which fluvial sands are bedded
with widespread coal and marsh clays. Conversely, low continuity of-
reflectors indicates the presence of lithologic units of limited
&real extent' such as discontinuous channel sands bedded with floodplain clays in an alluvial plain. To recognize this type of an
environment, both the seismic amplitude and the continuity of
rcflectors are needed.
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Seismic amplitudes provide a quantitative guide to the densi.tycontrast of the adjacent reflectors. coupled with low refl""toicontinuity, variable amplitude is used io infer thet sequencescommonly contain smal I channel sands that contrast strongly indensity with adjacent clays so that high amplitude reflectiJns canresult. Thus, nonmarine seguences tend to be .characterised byreflectors having low conti.nuity and variable amplitude. fowamplitude reflections or the absence of reflection suggestssedimentary rocks of a uniform lithology-commonly sandstone orshale. To choose between the two lithofiiies is alfficult unlessthe relationships to adjacent facies can be discerned.
Attempts have been made to correlate key reflectors withunconformities and use the reflectors to bui td , an acousticstratigraphy. On the basis of their &nalysis of seismic reflectionprofiles in areas where drill-hole is present, it was found that

se ismic reflect ions are returned primrri ly from ( 1 ) strata isurfaces and (2) unconformities characteiized by sufficientvelocity and density contrasts to cause coherent return of acousticenergy. The stratal sgrfacel are time-synchronous bedding surfaces;at one time, they were surfaces of deposition that exiJted over awide area. unconformities can be used fo bound groups-of reflectorswhich are correlated with depositional sequences. About ZgO0 LKM ofseismic sections have been correlated wiitr distinctive reflectinghorizons and to give them chronostratigraphic significance i"u*Iege throughout area in which observed).-nolizon C(to*"r Eocene),in the deep oce&n basins e.g, , is one of the first of thereflectors to be so correlated.-other reflectors ia,e,D,ErF,G,H,I,J,K,L,M,N,orp, and x ) have been used to correlate refieitor"across wide areas of the surma basin, and ultimately to theFaridpur Trough area (figures 2 and 3).
on the continental margin (shelf area), similar attempts havebeen made to correlate distinctive reflectors, but the results arewithin the upper one to two seconds of the record because ofshallow basement and thinning of the sedimentary section ( figure-4 ). similar strong reflectors, such as Horizon c, ere present justabove acoustic basement on the shelf. where they were drilled(Bogra-XI, Kuchma-XI, and Singra-l ) .

In the northwestern Bangladesh the environment that preveiled&re mainly shelf or coastal-plain types. However, two stretf slopetypes' one in the south of Bogra-rx (i.g., KHR-ggi ana the other inthe south of Hinge zone (e.g., pK-l , p{-g'+27, pK-M-14) are presentin the area along with other seismic facies. The mair feature totypify most of these seismic faeies is a general parallelism of -
reflectors. They may diverge in some areal because of differinsrates of subsidance (KHR-gg, pK-9427, pK-M-14) off the Hinge zoielald they may becorne discontinuous because of a presumed cilurri" i;the types of sediments within the horizon.
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In the northern part of Bangladesh, near Chhatak area,
acoust ic reflectors (geologic t ime units ) have been t ied to dri I l-
hole (Chtratak-1) stratigraphy with a high degree of certainty but
the correlations were made with the reflectors to key lithologic
horizons rather than to unconformities. It has been observed that
the horizons H,I, and J corresponds to the Bhuban, UMS + Tip&rnr and
Dupi Ti la format ions respect ively ( figure 3) .

The tirne significance of an unconformity is that all the rocks
below the unconformity are older than the rocks above it. Mo::e
i.mportant 1y, the deposit ional sequences between major
unconformities can be analyzed for coastal onlap, downlap, and
toplap to define geochronologic cycles of relative se&-level
change. Some of the major unconformities appeer to correlate over
wide areas and may have formed at the same time worldwide, Thus
they indicate & major amount of relative sea-level drop. Major
shifts in sea level took place worldwide in the late Miocene,
rniddle to late oligocene, early-middle Eocene, fiiddle Paleocene,
Late Cretaceous, Early Cretaceous, and Early Jurassic. Lesser sea-
leve I shi fts also took place and would have caused the
unconformities that bound smaller cyclic sequences, The major
cyclic seguences would be bounded by the major unconformities
formed during the times listed above.

In the Surma Basin area seismic profiles reveal several major
unconformities, particularly in the upper part of the section; for
example, part of the seismic profile along line pK-su-6 and pK-su*
19 shown in figures 2 and 3 assume that some of the unconformities
regional (e.9., between horizons H and I, J and K) and that some
are local (i.e., between horizons K and L, east of sylhet (on line
PK-su-3). Figure 2 and 3, and line PK-8404 etc., also indicate that
major hiatuses exist in the Faridpur Trough area in the late
Miocene (between horizons F and G ), middle to late oligocene
(between horizons E and F), middle Paleocene (between horizons B
and C), Late-Cretaceous (between horizons A and B). The horizons
delineatedby these hiatuses are lettered C through K and are shown
in figures 2 and 3.

A composite section based on line PK-SU-6,
PK*15 (figure 3) reveals local unconformities i
the Cretaceous and major unconformities, one
(between units E and F) one near the'base of
hoizons A and B).

pK-su*19, pK*M*13*
n the upper pert of

in the Oligocene
Tert i&ry {betewen

The sedimentary section of Bangal Basin, su?ma basin in
part icular, have been divided into sixteen horizons, A,B,crD,E,F,G,
Hr I, J,K'L'MrN,o, and P. This report is concerned with upper eight -
horizons which are not al I the same as those ident ified by
Petrobangla and other agencies worked on the Bengal basin. Several
eif these seguences mey later have to be subdivided, particularly in
the eastern Surma Basin, but the time and available data do not
perru:it this at the present time.
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The eight horizons under consideration do not occur oYer the
whole of Bangladesh. For examplb, the s,equence inclu{inS horizons
J rKrLrM,NrO, and p are not iepr'esented in the northwest due to
erosion or non-deposition, whilst the five deepest.sequences arq
not visible in the Surma Basin because they are below the top of
the geopressured zone in the north-east, end in the South' they are
below the collected seismic record'

Each of these horizons are stratigraphic units composed.of a

relat ively conformable ,"""*ssion of retateA strata' The horizons
are not """"iSuii 

fy bounded at their bases and top$ 
, Py

unconformit ies or the ir corre lat ive conformit ies but by the

;;;;;;;;- 
-;;f 

lections caused by acoustic impedence contrasts
between the successive laYers'

The seismic horizons having been picked, the depositionai
environment and lithofacies withln the seguences ere. interpreted
from the geoptV*i""f and geological da-ta. This analysis includes a

descript ion of the seisrn-i.c ref lect ion parameters l ike
;;;iiii,rution,--"bniinuity, amplitude, interval velocitv and

fregurncy conient of the data, ind lrow- these parameters indicate
the depoiitional environment and lithofacies'

Most of the prominent reflecting seismic horizons have been
traced throughout the Basin area anA have been designated by

letters A tfrr6ugh p and X.( Lower through Upper horizons )'

Basement: The position of the basement is not always clear on

the seismic sect ions, depending on the sediments immediate ly
overlying it. Where Gondwana sediments occur, it is often very
diff icult to determine which ref l'ection represen,ts !h-e contact with
basement ro"ir (e.g., line KHR-88' BOG-4, PK-4,5r6retc' ) ' By

contrast the basement is well defined where the Gondwana and

Bajmahal Traps are absent (figures 2 and 4)'

Horizon X is discernible in the composite section I and lies
below Horiron-B-irigur"_21. This horizon is represented by feeble
to reflection free zorre between strong amplitude ecoustic basement
representing tne crV"talline rocks. ttris Horizon-X probably belongs
to Gondwana sediments within the intracratonic grabens'

The pre-Breakup sequence cons ists of Gondwana sediments '
possibly permian-lulassiL sediments. The LgYe: Ggndwana coalv
section is recognized by its moderate to hieh arirplitude, lorv

frequency events on the siismic section (figures 2 and 4 and lines
pK-4,5,6,8, 8404, and KHR-88). These events &re generated by low -

velociiy's-hates and coals within the sedimentary sequence. Th*
events are fairly continuous, but are offset by many small faults
of 50 msec or lesi. The upper Gondwana sdndy section is seismically
transperent due to the monotonous nature of the sands.
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overall, the Gondwana and Rajmahal are parallel bedded. Even
though the event continuity of the reflecting horizons is generally
hieh, the existence of the Rajmahal cannot be reliably predicted
without nearby rvell information because the interval is so thin. By
analogy with Gondwana sediments found in nearby basins (Kuchma-11,
l ike the deposit ional system for the pre-break.ups sediments isinterpreted as fluvial, and that the coals of the Gondwana
developed in the fluvio-lacustrine environment.

This pre-breakup sedimentary wedge section appears to be upto
500 msec (Twr) "thick" at a depth from 0.8 to 1.3 sec on Iine KHR-88, and 2.0 to 2.5 sec., at the south of Kuchma-l well (figure 2),
and occurs at a depth of 4.0 sec to deeper than s.0 secs on line
PK-SU-19 (figure 3) is of high amplitude events above a reflectionfree zone. The high amplitude events eppear as if they are from
broken surfaces. Within these bands of high amplitude events e nonp&rat 1e I ism indicates an unconformity wi thin'the wedge-poss ib 1y thetop of Gondwana coals (figure 4, line KHR-BS). The hish amplitude
events occuring at the base of this section look similar to the
events at the base of Gondwana.

The structur&lly deepest events becomes increasely difficultto follow as it deeps below the younger strata of the wedge, fading
away at depth on many of the seismic sections (figure 3). Th;strength of the reflections within the wedge diminishes near the
Madhupur High, but the wedge can be jump correlated across thesurface. An angular unconformity at the top of the wedge indicatesthat a.great deal of erosion occured before the next seguence wasdeposifed (refer to figure 3 and line PK-SU-19),

The unconformity at the base of the sediments is called the
Breakup unconformity, according to the terminology of FaIvey
t1974 ). rfris unconformity marks & period of erosion aJsociated with
chermal and tectonic uplift during the rifting stage and continuedafter the onset of true sea-floor spreading in the Early Jurassic.
Rapid subsidance caused by thermal cooling of the lithosphere andsediment loading (watts and stecker, LgTg) resulted in a thickwedge of Lower Jurassic through Cretaceous sediments beingdeposited (figure 2').

::

L
I

iL

I

i

L

L

L

L

t

In the lower part of
the top Horizon A (Lower C
be present et the top of t
5 seconds be].ow se& level
r$flectors c&n be traced
Far i dpur Trough .

the section (figure 3), the boundary
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The oldest traceable acoustic horizon A is assumed to include
streta deposited during Cret&ceous. The strata unconformably
overlie an irregular basement probably consisting of block-faulted
c*ntinental crust rifted during the last opening of the Indian
ccean. On most cross-shelf profiles, acoustic basement is easily
discernj.ble under the inner part of the continental.shelf where it
deepens rapidly to more than 6 km.

As can be seen from figure 3, horizon A pinches out west of
line PK-SU-19, where basement rocks are probably 6 km below sea-
level. In some areas like northern Surma basin, tine PK-SU-6' the
pinchout is irregular because the horizon is continued within fault
t roughs .

Both non-marine and restricted-marine conditions appear to
have prevailed during deposition of horizon A. Strong continuous
reflectors (those having high interval velocities) are above
discontinuous reflectors of variable amplitude and bredth. No
str{rta this old have been drilled in the shelf or in the basin area
( figure 3, I ine PK-SU-6).
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Horizon B is thought to include both Cretaceous and
Paleocene sediments. It seems to be wide spread and pinches
against outer shelf area (as seen on line PK-15).
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The upper limit of acoustic horizon C is taken as a group of
trigh-ampI itude continuous ref Iectors assumed to represent carbonate
beds. Interv&l velocities b'elow this boundary is about 4 km,/sec and
those above the boundary is less than 3.00 km/sec. The reflecting
horizon C can be correlated with the top of the Sylhet Limestone

t* ,-,\,u

d is continuous throughout all of the Bengal Shelf, Slope, and
rtly in the Geosynclinal area and seems to be terminated against
e southern margin of the Rangpur Saddle in the north. Northern
d of line KHR-88 (figure 4) indicates the termination against
e-cambrian basement near sP-400 (KHR-88). This is the most well
fined reflector of the whole of Bengal basin.

Horizon D, possibly correspond to the Eocene Kopili shale,
over l ies the Eocene Limestone and extends further nor.,th of Eocene
limestone margin. The surface separates the Horizons D and E is
believed to be an unconformity. The northwestern margin of this
horizon extends north of Gaibandha (GDH-31) over the eastern flank
of the Rangpur Saddle (figure 5, line Shell-2500), represents a
trensgression of the late Eocene Bengal basin margin that croses
over the Rangpur Saddle structure up to the southern flank of the
Sub-Himalayan Foredeep area (Dinajpur Slope).
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Horizon E, probably belongs to the Oligocene sediments. This
unit has & considerable thickness in the slope and rise area and
rapidly thins out on the shelf (see line PK-M-I4, 13 and figure 2
*.nd 3). This rcpresents a rapid regression of the paleo-Bengal
b*s:n f:-*m north of GDH-31 and down to the outer shelf region
between Bogra-XI and Hazipur-1 well locations

The next higher horizon of the shelf zone is identified by the
parallel oblique clinoforms (line PK-M-14, 13, PK-8427, €tc., )
found under the southeast 20 to 30 kms of the Eocene shelf. ?o-the
northwest, the top and the base of this sequence becomes
conforrnable; the horizons thins and the internal reflect ion
geometry becomes concordent with the top and base of the sequence.
To the southeast, the sequence boundaries become time lines (non-
diachronous) and thin to a single cycle of continental rise
sediments.

Horizon F, (figures 2 and 3) probably belongs to the early
Fliocene sediments and exists all over the Surma basin and the
Faridpur Trough and in part of the Bogra shelf. This horizon
becomes very thick eastward in the Surma basin. Northward beyond
north-east of Rangpur Saddle (north of cDH-31 well) this horizon
represents the maximum northward transgression of the Bengal basin
sediments and probably demarcates the northern extermity of the
Bengal basin rnargin (plate 14).

Horizon G (figure-3), probably belongs to the late Miocene
sediments is represented by eont inuous to semi-cont inuous
reflections in the Bengal Basin but feebly continuous of variable
amplitude reflections in the Dinajpur slope are& (horizon G',
figure 5). In a few areas, extremely low angle truncation of the
older hqrizon G against the crystalline basement, is evident but
where the truncat ion is missing, the younger horizon H, sti I Iprojects through on the basis of its acoustic character.

AAAAAA A         A A A    A'Unconf ormi ty^ A    A A A A   aA A AA^ AA^ A A ^  

Horizon H (figures 3 and 5), exists almost all over Bangladesh
excepting in the northwestern part of greater Dinajpurrand Rangpur
Districts. It has maximum northward extension (north6rn flank of
Rangpur Saddle) and probably demarcates the northern margin of the
Bengal Basin sediments. Not aIl acoustic horizons are marked by an
obvious unconformity. The acoustic Horizon H (post-upper Miocene)
is mainly strong, even reflectors above a presumably older unit
that lacks strong, high amplitude, continuous reflectors (figures
2 and 3).
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Horizon L, probably demarcates the beginning of the Holocene
sequence. This sequence includes horizons LrM,Nro,p and &rerestricted only to the surma Basin. Horizons M, N, orand p aretraceable on lines PK-su-19,PK-su-6, pK-My-8403, su-zr €tc.r and&rg represented by cont inuous, moderate to high ampl i tudereflections. The most prominent deposition of th; horilons Lthrough P exists between PG-9914 and PG-11550 on line PK-SU-6 and
between PG-113 and PG-1594 on line Pk-su-lg and has TWT thickness
{2.05 sec. ) equivalent to 2oo0 m. The upper boundary is nortraceable due to muting of seismic traces (sections) to remoye nearsurface noise. The depocenter of this seguence (L through p)
coincides with.the Tangua-Raular bils as seen on line pK-su-t (pc-
800 to PG-900 ). *

In the northeastern flank of the Rangpur saddle a set ofhorizons presumably time equivalent of K,L,M,-Lnd N, are designated
by K', L', M', and N', as they could not directly be correlated dueto lack of seismic data in the region between caibandha and Sherpur
&cross the river Jamuna ( plates 1, 41 5, 6, 10 and t4 ). This pirt
of the horizons are represented by low continuity and variaUt*
arnpl itude ref lect ions.
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Hori zon I (figure 3), probably demarcates the beginning of the

Pliocene sequence. This sequence includes acoustic horizons IrJ and
K. Horizon J ( I ine PK-su-6 and 19) , is represented by high
continuity and high amplitude of the seismic 6vents probably the
IJp;:*r M.arine Shale (UMS). The late Miocene or early Pliocene t:rtS
w&s depcsited during & highstand of sea-1evel, probably at about
5.1 ma on the vail et &1., (t971) scheme. Dependi.ng on the pick of
the base of the UMS; gas reservoir sands may occur within the UMS
interval. such is the case for this report at Kailastila, and
Rashidpur. It fol lows then that addit ional Direct HydricarbonIndicators (put's) should be looked for above the base of the UMS(well Drill, 1988). The top of the uMs is recognized by the
charecter of its reflection in the Surma basin. However, sinie thelithofacies and depositional environments are time transgressive,
the character of the reflection outside the Surma basin changes.This not only makes the event difficult to follow but channettingof the sedimentary section to the west and southwest of the Surnra
basin causes the time equivalent of this event to be lost (figure-
3, near PG-150, line PK-SU-19, horizon I ).

In central Bangladesh, deltaic and pro-deltaie facies occurboth below and above the UMs, time equivalent deposits, In western
tsangladesh, the channel'fill facies occurs both above and below thetime equivalent deposits of the uMs (figure 3, western part of
composite section II).

Horizon K, this horizon occurs on both sides of Madhupur Tract(PK-M L2, Pc-150 and pG-450, Figure-3) and also extends east of
Chhatak structure along the Bangladesh-India Border south of theDauki Faul t.
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3.1.1.2. Seismic sections of Bosra Shelf. Hinse Zone. Faridpur
Trough and Surma basin area.

Some of the seismic sections under study Plate 1 show clear
evidance of folding, upl ifting and probable faulting of the
sedimentary section of the Bengal Basin.
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The composite section I ( figure 2) comprising seismic I ines
pK-5, PK-4, PK-8404 (west), PK-84O2 extends from ne&r Kuchma-1 wel I
eastward across river Jamuna and PK-MY-8403 towards southeast show
clear evidance of normal faulting and one growth faulting (on line
PK-s403 ) .

It is apparent from figure 2 that 3 (three) normal faults
affects the sedimentary section comprising horizons C,D,E'f''G' and
H on line PK-8402 (western part). These normal faults are between
pG-150 and pG-300 on line PK-8402 and may bear relation with the
Jamuna river. There seems to be a cluster of faults on the
northwestern end of line PK-8403 between PG-200 and PG-300. The
fautrt on this line between Pc-800 and PG-900 seems to be a growth
fault as the throw seems to be veriable across the fault pl&ne.
Offset across the fault decreases from 500m at the inferred top of
the Horizon F to about 250m near the inferred top of the Horizon L.

There appears to be a double crested anticlinal structure with
one crest between PG-450 and PG-1050 on line PK-4, PK-8404 and the
other between PG-300 and PG-598 on line PK-8402 (figure 21.

The Composite section II (figure 3) comprising seismic lines
PK-15, PK-15 (east), PK-M-12, PK-SU-19, and PK-SU-6 extends from
approximately northeastward across river Jamuna andrthe Madhupur
Tract and towards east along Meghalaya foothi I 1s along the
Bang ladesh- India Border .

The upper surface of Hor izon H and I' between PG-1450 and 1900
ere highly eroded and buried river channel below PG-1540 and PG-
1850 aie apparent. The upper surface of Horizon F is also aff,ected
by erosion between PG-1340 and PG-1450
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It is very interesting to note that along this 300 km long
composite section, there is apparently no faulting excepting &

rhrusr fault east of Chhatak structure. This fault is probably,*
thrunt i*u1t affecting the entire sedimentary column from Eocen*
limestone to the surface. The throw across the fault appears to be
over 1300 msec, which is equivalent to about 1000m. The Horizon A
seems to pinchout westward and therefore the bottom surface of
Horizon B may be an unconformity.

It is interesting to note that the Horizons L,M,NrOrP are onl)'
confined to the northeastern part of the Madhupur Tract. The time
thickness is 2.05 see TWT (approximately 2 kms).

?he deepest part lies below Tangua-RauIar Bils (lake) near PG-
800 and 900 on Iine PK-SU-6 in the Surma Basin. It is also
j"nterest ing to note that just be low this bi I the Eocene I imestone
bed appears to underthrust a segmented pile of some formations
tfieure 3). This segmented pile of formation probably comprises the
segmented Eocene I imestone and the older Paleocene Tura sandstone
detached from from the further east and south east. This buildup
may have caused due to crustal shortening related to the subduction
to the east.

It is also interesting to note that the trend of Eocene
limestone, though follow a gently deeping trend as seen in the
western part of line PK-SU-6, it seems to be broken (dotted line)
between the Raular Bil and the Chhatak structure (anticline). This
condition may be the result of the contact between Eocene limestone
to limestone i.e, no impedence contrast no reflection and limestone
to fura sandstones i.e., there is impedence contrast and so therc
is reflection.

It may aiso be assumed that the Eocene limestone from the
ricsL of I ine PK-SU-6 is underthrust ing the Eocene I imestone bcd
irom the east and the process is st i I I cont inueing &s ths
sedimentat i"on and subsidance at Raular Bi 1 is st i 11 act ive in this
area.

I t is also apparent that sedimentary sect ion including
llorizons B,C,D,E,F,G,H, and I, i.e., the entire Tertiary section
shorvs & very gentle, broad and low amplitude anticlinal fold or ;.1

drape feature over the section constituting lines PK-15' pK-M-12,
PK-SU-19 (composite section ?). The crest of thip anticlinal
leature l ies between PG-200 to 400 over l ine PK-M-12 ( f igures 2 anr'l
3 ) . i t is clear from plates 1 and 3 that the crest of the
ant icl inal structure coincides with the Madhupur Tract, a feature -
well known to be the exposed part of the Pleistocene formation in
the area.
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The oldest horizons A and B are probably marine sediments arei:robably of Early cretaceous and paleocene in 4g€, including Tura{tlorizon B). These sediments overlie Permian Gondwana continentalsediments (horizon x, figures 2 and 3) i" r"g"ia"o as to be off luvi.o- iacustrine origin.
sorne of the cretaceous sedimentary section passes seaw&rd downthe continental slope and beneath th; onlappine westein;;;;-;lPaleocene marine sediment (Tura?, I ine pr-ll-l+l pK-g427 etc. , ) .overLying this continental crust, in most places with evidence for& second layer, is a thick section of rertiary. This thick layercan be correlated in most of the seismic line trrrougnout the Bengalbasin and can b-e. cleartry be demonstrated to be welI str&tified insome places. This is interpreted as a sedimentary part of thesection of early Tertiary ( iine pK-1, pK_g427, pK_M-14, 13).
Lines KHR-BB, PK-1, and PK-842? revealed two mejor sedimenterytroughs; one beneath the shelf contains at least 3 km ofsedimentary rocks, and a second is beneath the upper continentairise where the sedi.mentary rocks are at least 10 or 12 km thick.The shelf and rise seiime.nt irouen" are separated by anacoustically opaque feature interpretid to be a iiog" whose toprenges from 3 to 6 km below sea level.
close examination of the part of seismic profile No. pK-1, pK-MY-13' 14, pK-My-84r6, 8419, B;19, 842L, g4zz,'B4z3r'a+zl (locationof these I ines are shown in ptate ' t ) reveals at reast twoconspicuous unconformities in th; upper part of the r.""orJ-*h;;;ere recognizubLu b-y onLup/toplap of in ouf ique progiuoutional unitand-by onlap of_ the oveitving unit. it- i" assumed that these twohorizons to be F and G (fieurEs 2 and 3) of early paleocene and ofearly Miocene &8€r respectively. rhe breaks ur* upp.i"nt where thelayers were obviously onlapped and truncated. Less obvious aredisconformities where reflectors approach the break ui u1 extremelylow angle or where the hiatus is -evident 

by the low undulat ingrelief of refleetors adjacent to it. The onlap relation are mostobvious on cross shelf (dip sections, line pr-u-1+ and pK_su_lg)oriented at right angles to the strike of sedimentaiy unit wherethe section thins in & short distance;- profiles oriented parallelto the shelf also can show onlap and'downlap relations, but thethinning is spread over a longer Oistrn"".
Across a depos i t ional bas in, the normal progress ion ofenvironments is from an alluvial ptain-coastal marsh, through asandy littoral zone across a marine shelf, into deeper parts of thebasin' rn the deeper parts of the basin, conditions are moreuniform( less ampr itude variat ion) , una 1t" ;r;;;;-oi-a"positionalprocesses can be low (lack of reflector continuliy), obiiously lnmapping these facies on a grid of s"i"*1" reflection profiles, theinterpreter must establish tt" p"-r"oe"ogrupty; thenr potentiallyconfusing facies (and associated tirriotogv) can be sorted out. Auniformly thick sequence of sandstone aeposited in a rittoral
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envi.ronment can be expected to grade seaward to marine shelf'
deposits (hieh continuity and high amplitude or moderate continuity
*nd low to moderate amplitude) and to grade shoreward to nonmarine
deposits (1ow continuity and variable amplitude). A uniform shale
Ceiosited in a shelf basin offshore could be expected to grade
laierally into normal marine shelf sandstones and shale toward the
basin edge and, possibly, into prograded slope deposits (chaotic
fi 1 I; mounded onlapping fi t 1, fan complex) in a basinward
d i rect ion.

The grouping of seismic reflections exhibiting conmon
perameters, inctuaing reflection configuration, reflection
iontinuity, reflection amplitude' and frequency, within a sequence
allows the interpreter to judge what the depositional environment
and lithofacies might be. These groups of reflections &re called
seismie facies. ThJmost important parameter of a seismic facies is
the reflect ion configurat ion. Reflect ion confiSurat ion is the
parallilism or divergence of the reflections and whether or not
itey are of a progridational, clinoform nature, From this, in
combinat ion with the external geometry .of the seismic facies 

'interpretation may be possible of the depositional setting of the
faciei units, and the lateral relationships of adjacent facies
units.

The internal arrangement of reflectorsis also an important
guide to dist inguishing environment of deposition' Most units
*rssociated with the shelf or subaerial coastal plain have a

parallel to low angle divergent arrangement of reflectors. But'
where the sediments are deposited at the shelf edge or as a delta,
then a sigmoid pattern of reflectors (perpendicular to depositional
strike) ii possible. If high energy conditions have affacted a p&rt
of the delta, the shallow-water part of it may be eroded so that an
oblique progradational can result because of the truneation of the
fondoform beds. Parallel to the depositional strike, the delta c&n
show a mounded arrangement of ref lectors ( line PK-!5 etc., ).

The broad progradational arrangement of reflectors is also
present in sheli-edee deposits (line PK-SU-6' PK-M-13 and 14).
Normal to the depositional strike, the reflectors can also show the
same sigmoid or oblique progradational arrangement found in deltas,
depending on emefging conditions at the shelf-edge (as in PK-M 14);
obviously tt major sea-1evel drop could strongly affect energy
conditioris at the shelf-edge and thereby erode the undaform beds to
create an oblique progradational pattern of reflectofs (PK-MY-6,
PK-M-13 and 14). Laterally along the shetf edge, these deposits
could be expected to grade into other shelf or upPer-slope
deposits. Shoreward from the shelf edge, they could grade into
noimal marine-shelf deposits (paral lel; high continuity; high
amplitude to low amplitude); in & seaward direction, they could
grade into hemipelagic or mass movement deposits of the continental
slope.
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.:"::':,:r:l'-rr{:'t*i{:ecticrt cn a reduceel scale is shown in figure 4. Thelocation of this line is shown in plate 1. rt *it""oialong ssE-NNwdirect ion f rom Kuchma to Hi I I i and is about g,9 km long, Thesedimentary section includ.es a complete Tertiary **gu"n"* at thesouthern end of the I ine (H.orizons X,C,D,ErF,G, and youngers &renot clearlv traceable) but includes only . ltrin'sequence 6f earlyand late Tertiary at the northern end. Towards noitrr beyond sp-
1i!9, G and younger horizons &re not traceable and north of sp-1300, the horizons E and F are also not treaceable. ?here are stepf aults between sP-1800 and 1825, 

--*rr"r* 
sedimentary thicknesssuddenly incre&ses just across the fault. The Kuchma-1 well is nearsp*11810. There are faults near sp-1655. ?here are base*"nt-ir;l;;neer sP-1150 and sP-1120. There are Gondwana sediments between sp-1040 and sp-1140 in a graben. There.is another gi*u", between sp-41o and sP-500, probably contain aonowana sediments. The Eocenelimestone pinchesout neai sp-410. The upper part of the section isvery poor to traee the horizons beyond north of sp-T5g upto end ofI ine SP-63.

During 1987-88 period the shell has collected & large numberof 48 fold,5 second reflection seismic lin"" under contract withPetrobangla in the greater Rangpur-Dinajpur Districts area. some ofthe regional I ines have been Tnterpiut"a f;; irr"-purpo"* of thisreport and are summerised below. Lolation of these -lines are showni.n plate 1.

The seismic reflection horizons have been traced, correlatedfrom line to line across the u"rln und'also have been cor,relatedwith subsurface- stratigraphic **qr"o"L" met in wells. Location ofseismic line and werls are shown i;;l;," 1. Figures are presentedcn a reduced scale having verticar time scale: i sec*= a.i ;;;';;;horizontal dist&nce scale: 1 cm = z kms. 
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3. I .2. 1 . Sect ion 4: Se ismic I ine She I l-1240. Dina ipur-Ranppur.

S*i:rnic Iine Shel l*1240 extends NNW-SSE direction and is abr:ut
119 km long. An interpreted section of this line is shown in figure
5. The locat ion of this I ine is shown in plat.e 1. The sect ion
includes acoustic Horizons E, F, and G of the Bengal Easin (NNW
end) and H',f', and J' of the Dinajpur Slope &rea (SSE end).
Sediment thickness is minimum between SP-1280 and SP-1440, which is
about 2AO msec (horizons E and F). Sediment thicknesss increases
northwestward and is about 20A msec at the SE end to about 1750
msec at the NW end of the section (horizons G',H'rf'rsnd Jr). This
section do not show the presence of any major fault affecting the
overlying sediments of the Himalayan Foredeep are&. However, &
number of minor basement faults do occur near SP-111080, 1280,
2160,3610, 4020, 7OZA, 71B0, 8530, 8740, 9100 and 9?3O.

The Bengal Basin sediments pinchesout at the southeastern end
of this line where the crystalline basement rock is faulted and
forms a graben and some semi-grabens. These grabens probably
contain coal bearing gondwana sediments. Sediments on the western
flank dips toward NW and some of the horizons disappear near the
central part of the section. .

t t n au. Section 5: Seismic line Shell*4060*-r".L+.6da.I

Figure 6 shows an interpreted time section of the line Shell-
4060. This I ine i.s in the Himalayan Foredeep area (northwestern
corner of Bangladesh ) along Nw-sE and is about 43 km long and is
shown in plate 1. The sect ion includes acoust ic horizons
E'rF'rG'rH'rf', and J( and thins towards SE, and in the
southeastern end it includes horizons G', Ht, I', and J'only. The
sediment thickness increases from SE to the N-west. Basement rock
is faulted and forms some grabens and semi-grabens. Some of the
fauits affects the overlying sediments (horizons Et rF'rG', and H').
The most prominent faults are at SP-280, 520,760, 1?80,2L40, &nd
2340. The most prominent graben is located between SP-2140 and Sp-
2350 and shows about 100 msec throw. The Shalbonhat-1 weIl is
located on this l ine near SP-3050. The wel l is 2500rh deep and did
touch the basement rock. Near Tetulia area on line Shelt-*OOO, the
basement appears to be faulted down towards foothilts. At present
the throw of this fault appears to be of the order of so msec
&cross horizon H' and is about 180 msec across horizon E', and F',
probably a growth fault. The fault at SP-2340 on the northern flank
sppears to extend deep within the crystalline basement rock.
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3.-,1-.2.3. SeqtLon 6: Se.Lsrn-iq line. ShelI-11"?0

The interpreted section of the line Shell-1120 is shown on &

reduced scale is shown in figure 7. The line extends along N-NW to
S-SE direction and the location of this line is shown in plate 1.
The sedimentary section includes seismo-stratigraphic horizons
viz., G'rH'rIt, and Jt at the S-SE end. Towards N-NE end the
HorizOnS afe G'-rHt, and It, and the Horizon Jt is not traceAble. It
is evident that the sediment thickness increases southwestward. The
crystalline basement rock apparently do not show any faulting.

3.* 1 "--?,.1 .- " SqSt iojr -7: Se isrnic- f .ine, She I l-{010.

Figure B shows an interpreted time section of the line Shell-
4030 and the location of this line is shown in plate 1. The section
includes aeoustic horizons GtrH'rI', and J' and the horiZonS thins
out towards soutlieast. The sediments dip toward north and the
thickness also increases northward. No fault is evident. But, there
{nay be an intrabasement reflector (fault?) between SP-1080 and
1300. Isolated patches of sediments I ie direct ly over the
crystal I ine basement.

L'3 . ?.5. Sect ion 8i- seismic l-L-ns- $he 11-4020

Figure I shows an interpreted time section of the line Shell
n plate 1, Th*
Ht, I', &nd Jn et

end where hori.zons
G',I', and Jr are present. The Horizon Ht pinchesout in the middle
of the line. It is apparent that the sediment thickness increases
northward. No fault is app&rent. Seismic horizons (horizons G and
H) that bel<lng to the Bengal Basin diseppeer at the central part of

i. 1." 3.5...Segtion 9: Seismic .1 ine .Shell-40?0A

Figure 10 shows an interpreted time section of tfe line Shell-
{020A and location of the line is shown in plate 1. The section
includes acoustic horizons Gt, H', and It, however horizons Gt and
H' are difficult to differentiate towards northwest. Towards south-
southeast acoust ic horizons include Et ,Ft ,Gt , and H' , however
younger horizons are not prominent. The Bengal Basin sediment
thins-out and pinchesout almost near the central part of the line

4020 and the locat ion of the I ine is shown
sediment&ry sections include acoustic horizons G

the northwestern end and thins towards southern
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near SP-2300 and SP-2400. In the section the sediments show a
general dip N-westward. A large number of basement faults occur
near SP-200, 400, 420, 460, 510, 600' 880, 1000' 1200' 1360, 1530,
1"50.1840, 1940,2320,2820, and 2940. One set of faults dips
northwestward while another set dips southeastward. These faul;s
form some smal I semi-graben and a graben at the SE end of the I ine
She I t-4020A.

3.1 .2-7 " S ction IO: Seisrnic li n€-SheI I-2500. Ranqpu r-Kur i grJtITr-

t_

Gaiba ndh& .

Figure 11 shows an interpreted time section of line-2500
extends about 91 km N-E ward from Pirganj to Bhurungamari in the
Himalayan Foredeep area, NW-Bangladesh. The sedimentary section
includes seismo-stratigraphic horizons E' and F'at the Ssr end and
G',H',f'rand Jt on the NE end..In the north of Pirganj fault
horizons E'rFt,Gt,H'rIt and J' are present. However horizons E' and
F' pinches out near SP-3900. Sedimentary horizons dip towards NE

and also the thickness of the sediments increases towards NE from
1.1km near Pirganj to about 3km near Bhurungamari. A number of
minor basement fault occur on the line which might have controlled
the deposition of sediments over the Crystalline Basement. The
faults occur near SP-280. 340,450,480, 580, 680' 1180, 1200'
1230, and 6580. The seismic data also suggests that the Bengal
Basin sediments exists upto SP-3860 and pinchesout against basement
(between SP-1180 and SP-1240') demarket ing the northern margin of
the Bengal Basin. However, in absence of any control from
refraction seismic or well data nothing c&n be said conclusively
about the stratigraphy of the deeper section.

t I ? A (anf inn 11. q .-io,o,,i^ I:ino elral I ?')nn

In interpreted time section of this line Shell-3?00 is shown
in figure 13. The location of this line is shown in plate 1. The
line extends along W-SW to E-NE direction and is about 33 km long.
The is probably a strike line and the section includes acoustic
horizons FtrG', Ht, It, and J'. The crystalline basement rOcks show
three basement faults near SP*660, 1900, ans 2390. The fault near
SP-1900 affected the overlying sediments up to horieons G'and H'.

t 1 ) A S,s'r.tinn 1?^. S nsi,rrnin I ino QlraI l-tdnn

Figure 13 shows an interpreted time section of the line Shell-
3400 and the location of the line is shown in plate 1"
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Thi.s is probably a strike line and the section includes acoustic
horizons G',H',f', and Jt. In the central part of the line there
&re faults near SP-5510, 5680, 7060, 734A, and ?500..The normal
faults related to the basement affected the overlying younger
sediments and display a displacement of 100 msec (thick) at SP-
7060, This fault seems to be active to date and may be the well
known Tista Fault.

3, t .3. fo{aCIrling of bas inwide se i srno-strat isr ephic horizclns

Seismic facies, given an adequate grid of seismic profiles,
are mappable in three dimensions. In this ideal situation, the
overall geological setting, including sediment source direction and
gross deposit ional environment r rrray be interpreted. In any case,
the initial analysis begins on the two-dimensional seismic section
and is later corroborated by the whole of the three-dimensional
grid, where avaiiable.

Ideally, each horizon boundary should be mappedr ooting the
occurrence of downlap and onlaps. In addition, individual seismic
facies of each horizon ought to be mapped where a regular grid of
seismic data is avai lable such as in Jessore-Kusht ia &re& (llZ
I ines ) data.

(i) Several' other continuous and semi-continuous reflector
have been mapped over wide areas of Bangladesh including shelf,
Rangpur Saddle and Faridpur Trough areas. They correspond to the
Horizons I, J and K respectively.

The proiected subcrop of the UMS time equivalent deposits to
the recent Alluvium was determined by phantoming upwards (figure 3,
line PK-SU-19 ).

(ii) In the eastern and northeastern p&rts of Bengal Basin
i'e. , in the greater Mymensingh and sittret distriits f ive
reflecting horizons have been mapped (horizons J through p). The
regional reflectors mapped in this areas are shown in plates 3 to
10). The scale of presentation is 1: 1,ooo,oo0, with time contour
interval of 250 msec.

Two-way Time (TWT) contour maps on horizons J,K, {,,M,N,O, and
P have been prepared with 250 msec contour interval and are shown
in plates 3 to 10. The time contours, where shown in broken lines
represents lack of sufficient data control. Out of these horizons
L,M,NrOr'and P are confined within the Surma Basin on the
northeastern side of Madhupur Tract while rrJ, and J are spread on
both sides of the Madhupur Tract. These time contour maps are shown
ic plates 4 to 10. It is apparent that part
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of the horizons HrI'J' and K are exposed to the surface forms partsof the Madhupur and Barind Tracts iplate I and figure 4 ).
The TWT contours show undulations on the southwestern side ofthe Maadhupur Tract. These undulations may be related to erosionalfeatures of the horizons or may be related to folding. on thesouthern side of Madhupur Tract time contours show small closures.on the northeastern corner over greater sylhet District, the timecontours show undulations with closures. These dome shaped closuresare known to have direct bearing with the gas fields. The timecontours show undulat ions and there are closures over theant ic1 inal or syncl inal structures. Most of the ant icl inalstructures &re known to have gas reserves. The other closureshowever have not been tesied yet and deserves furtherinvestigation. Besides these known gur fields there &re closures inthe south of sunamganj and Kisholganj Districts that deservesfurther investigation in relation tJ nvorocarbon potentiai.-
The horizons L,M,N,O,p spread .over approximately, 1?000,12000,8000, 5000, and 2000 sq. km. &rea r""p"iiively. Twr conroursdips towards their common depocenter near Tangua-Raular Bi ts(please refer to plates 3 to 10 ).

n*r the*ste rn Ben gal Ba 111 .

-The composite areal extent map is prepared by superposing theareal extent of Twr contour maps prepared on different horizons.The composite areal extent mat iJ s[o*n in pt;i;-lb. rt may benot iced that the areal extent or the horizons r,,rrrrNrorp gradual lydecreased with time i.e., 12000 sg km for L to 2000 sq km for theP horizon, The &real extent of the horizons L;M,N,b, and p are17000, 12000, 9000, 5000, and 2000 sq km respeciiveiv.
The Pleistocene deposits of the Madhupur Tract, the BarinclTract, and the Lalmai Hill areas are exposed to the surface. Eightprominent seis.mo-stratigraphic horironu have been delineated frommultifold seismic data, that revealed regionaf structri"','arrangement and distribution of the Quaternary sediments in thenorthern and northeastern parts of the gengal basin./The exposureof the Madhupur Tract appears to coinclal with the crestal;;;;-;ia low amplitude, broad -anticlinar roia *iin'-it';" -r,rw-se 

trending,axis stretching along sariak_andi in nogra District to Bhuapur inTangai I District and further to tfe southeast. This broadanticlinal fold apparently separates spatial distribution of someof those Pleistocene and younger sedimentary horizons of the surmabasin area from that of the nalidpur iiougrr and south of, the sarind
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L
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Tract area. Five out of those eight horizons extend upto 2.0S sec.,
in the Two-way-time section and seems to have been confined within
the Surma basin northeast of the Madhupur Tract, and &re unique in
the sedimentary sequence of the BengaI basin. It is apparent that
the ar:eal extent of those five horizons have gradually decreased
wi Ih t ime and dips towards their common depocen.ter ne&r Tangua-
Raular Bi 1s ( lake ) north of Madhyanagar Thana in sunamganj
Disterct. The Quatern&ry sediments have excellent developements in
this area whi'ch ,may be cons idered as type local ity for the
Quaternary deposits in the Bengal basin. Present position of these
bils coincides with the axis of a broad synclinal fold between the
Madhupur Tract and the Chhatak anticline, thereby indicating &
continuous subsidance in this area since the Pleistocene time. ttretotal thickness of this sequence is around 2 kms (2.05 sec., two-
way-ti.me) in the northcentral part just below the Tangua-Raular
Bils and therefore it is presumable that Pleistocene sediments have
undergone a subsidance of 2 kms in the area during post-pleistocene
time, probably maximum in the Surma basin area. The euaternarysediments of this &rea are well stratified, gently folded and aresparsely faul'ted. The "Quaternary sedimentary sequence underconsideration is conformable with the Pliocene beds snd coveralmost the entire area of study. The arrangement and character ofthe seismic events suggest that they have probably been depositedin a fluvio-lacusterne environment and the subsidanie was
concurrent to the deposition. It is very likely that these Holocene
sediments'have been deposited by the mighty river Brahmaputra andother small rivers frorn the eastern Indian states surrounding thissubsiding area. The most important finding is that the Barind Tracrand the Madhupur Tract do not belong to the s&me seismo-stratigraphis horizon identified on the seguence, rather the BarindTract seems to correlate with the older horizons than the Madhupur
Tract.

on the other hand, it is apparent from the variable,
discontinuous arrangement and variable amplitude character of the'
seismic events (line Pk-15 etc.,) that the Quaternary sediments onthe west and southwest of the Madhupur Tract and that south of the
Barind Tract were deposited in a rather active deltaic environment
and lvere severely affected by river erosion (figure 3, horizonsD'E,F, etc., ). These sediments most probably have been brought inby the river Ganges and its tributaries and distributaries ana the
del ta prograded rapidly towards the Bay of Bengal to,, the south.

The Quaternary sediments on the north of the Rangpur Saddle
belongs to the Upper-Middle Siwalik Himalayan Foredeep sediments
and dips towards northwest. Tilting and subsidance of this area-
seems to have started following the deposition of the pliocene
sediments as both the Miocene and the pl iocene deposits I ie
unconformably upon the Precambrian basement and are affeLted by the
same faulting. Although no relation so far have been estabtiinea
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between the Quaternery sediments of this area with that of the
Surma basin, it is apparent that they may have, common prove-nance
and mey be time equlvalent at least at the lower part of the
s"quenie, lack od seismic data across the river Brahmaputra area
between Sundarganj Thana in Gaibandha and BakshiSanj Thana in
Jamalpur has pieve-nted any correlation attempt between them'
At prisent th; common depocenter of all these units coincides with
the Tangua-Raular Bi ts. I t is therefore presumeble that the
subsidance is still continueing in this area.

3..1 .5. Marqin of the northwestern Beneal Basin

The BengaI basin margin as interpreted from the available
seismic sectibns is shown in plate 14. The formation represented by
Horizon G have the maximum noithward transgression beyond the crest
of the Rangpur Saddle probably forms the northern extremity of the
Benbal gaJin"sediments i;e.r the northern margin of the Bengal
Bas i n.

It is also apparent that the northwestern margin of the Bengal
Basin shifted wiih time in the later part of the Tertiary. During
Early Eocene the northwestern boundary was bounded by the southern
margin of the Crest of the Rangpur Saddle (plate 14)'-Sylhet
Limestone margin). In the later part of the Eocene Kopili has
transgressed northward beyond Gaibandha, but in Oligocene the
margin regressed rapidly in to the inner-shelf region and
transgressia again in late Tertiary as demarketed by the Horizon G-

Northeast - Shillong Plateau in India.

I[est- Ra jmahal Hi 11s and Peninsular shie 1d of India.
'

Northwest- Northern flank of the Rangpur Saddle.

It may also be observed thet Bengal basin margin transgressed
over time period and being regressed again during the Recent.

? 1 6, Y im i+*f i.-rnc, ,nf int'e.rnrA * ": * i r^.r., rilrra f n qhqAnn ,nf r;l * f sr

(i) The seismic stratigraphic analysis of Bangfutush has been
Itindered by gaps in the prof i 1e data (Plate 1) . There &re no
seismic lines-in the area between Gaibandha and Sherpur districts -

&cross the river Jamuna to ,correlate the younger Surma Basirt
sediments with that of the Dinaipur Slope area or the Rangpur
Platform areas. There are also lack of seismic data in the
northuestern parts of Rajshahi and Nawabganj Districts'



(ii) In the deeper parts of the basin some of the seismic data
recorded not deeply enough to understand the structur&1 and
depositional history of the sediments in Bangladesh, data are
r"i*ired from depths much greater than can be reached by the drill*
hoie

(iii) During data processing by different organizations, few
hundred *ittiseconds (fiom 100 to 800 msec equivalent to 75 to 750
m) of seismic data from the upper part of the sect ions '
part icularly on the PK I ines have been muted for & better
ipp*ur"n"e of the section. However, this has cused great difficulty
in- tracing the horizons in the shelf area where the sediments
gradual lV thins out to a f ew hundred mi 1l iseconds on1y. Theref ore
if," projected subcrop of the K,L,M,N,O, and P time equivalent
horiions to the Recent Al luvium was determined by phantoming
upwards ( figures 2, 3, 4, and plate 10 ) .

(iv) Lack of drill hole data, p&rticularly stratgraphic wells
in the northwpstefn Surma Basin (Sherpur-Jamalpur area) and in the
Jessore-Kushtia area.

(v) Some of the important regional seismic lines and most of
rhe well data are not available in the BPI library to correlate the
profile data from line to line and finally from the well to well"

3 . ?. Bouguer gr&Yi ty data

During the period from 1955 to L994 several organizations
viz., the then Geological Survey of Pakistan (GSP, 1955-1968), then
Oil and Gas Developement Corporation (OGDC, 1955-56) ' then Pakistan
petroleum Limited (PPL, 1955-56), then Standard Vacuum Oil Company
(SVOC, 1955-56) have conducted regional gravity surveys at
different parts of northwestern Bangladesh. With these data
referenced to Sylhet gravity base a compiled Bouguer gravity
anomaly map having 2 mGal contour interval has been published in
the Record Series Reports of CSg (Vo1. 1' part -3' 1978). This map

to a certain extent Cover the crestal part of the Rangpur Platform.
The BOGMC have conducted regional gravity survey al I over
Bangladesh ( 1963-80) and in 1981 prepared a compiled Bouguer
anomaly map of Bangladesh (Mir Khamidov and Mannan' 1981 ). The GSB

during Lg76-94r systematically conducted regional gfavity survey
over the crest of the Platform and detailed gravity survey over
selected areas for mineral exploration. Observations were made at
1.6 km square grid points for the regional survey and 50m to 200m-
square grid for the detailed survey using lilorden Gravity Meter. -Thedita wele referenced to the Sylhet gravity base station and after
necessary corrections Bouguer gravity anomaly map with 1 mGal
ccnt*ur interval was PrePared.
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rn 1990 the GSB has publ ished a compi led B.ouguer anomaly map

of Bansladesh (Rahman et;i.;-iggO) as lho,n in plate 11 with ?

mGal contour intarval on t : t , tiOO,0O0 scale with ref erence to IGSN-

7!, on the basis of the s;g-u"t 
-gravity 

anomaly mep prepared by

BOCllC in 1981.

The author edited the Bouguer Gravity anomaly map publ'ished by

GSB in 1g7g wi th ref erenc" to--iosrrl-z 1 and then incorporated i t into
the Bouguer &nomaly map of gu"gluaelt, (1990)' In this map shallower
fearures over-;h;-;t;"t of irre-platform along with deep seated over

the basin area are realty re"ognizable' fhis edited Bouguer anomaly

map is prer"nl"O ln figure f+.-e residual anomaly map has also beel

preparedforthecrestalp,.tof.theRanSpurSaddle&reaafter
removing the regional effect and is presented in figure 15'

onthebasisofcharacteriSticgravitya.nomaly.wavelengths'
i eve I s and t rends , the B.;;;;;- uromJy map- of .Bune l adesh can be

divided in to gravity anom;i;-;aomalns'i. It has been observed that
these domains correspond with the tectonic provinces or sub-

provinces. these .provinces and the sub-provinces as shown in f igure
1 and plat* -ii '.r": 

1 ) ii*ulayan Foredeep , zl Indian shield
(Rangpur Platro.* ), 3) 

-Bog;; shell: 1) gensal. fo:edeep' 5) The

Sylher Trough, and 6) tf," i?ip"iu-Ct ittugolg Fold-Belt domains '

3.2.1 Gravity Data Interpretation

A qualitative interpretation of the Bouguer -anomaly 
m8p I

figure t4 unJ-ro*" quunliiative interpretati6n of the residual
anomaly map ( f igure 15 trave b""t discussed in the fol lowing' I t

may be obseru"d -fro* plate 11 and figure t4 that total Bouguer

anomaly relief across Rangpui-pt,utform is 180 mGal, with maximum

negative vatul:ilg mGal i; the extreme northwest corner in the

Himalayan Foredeep region ttta-;h"-il*iru, positil? value +11 mGal

near porsa *r;;;-{.:tn-"ti i ptut" 11 and f igure 14)' The Himalavan

fore Deep region is charu"t"rized by n"uily east-west trending
anomaly contorr" with norii,;;;a n"glutirr" gradient. A combi'ned

effect of & errO""1 thi"t"nine of at: sedimentary wedge and &

northward deeping denser "oL"ti-ute 
in the area is reflected by the

anom&lY contour Patterns'

The Platform region is characterized by variable t-rends-and
variable relief of the uno*uly contours-. over the crg:J of Platfornt
relatively "f,ori *.r"1ength inornulies having intensities from -10

mGal to -38 mgat are Oispf "liJ 1 Plat". -1^1 uttq 
- 
f igure 74 I :

Intensitieu orJi -tt* "o"ttriin" 
iiu"k of platform varies f rom +1t

rnGal near porru-in iajshahi District to -58 mGal near Sherpur srea

in Jamalpur Oirtrict. tt," pf 
"tfolm 

area is underlain by Archean

Crystalline rocks forming ;;;-..d arch whose crest in BenSladesh

rises to within 130m ( near Muarrvapara) of the surface (zaher and
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Rahman, 1980). Short wavelength gravity highs on the Platform
general ty correspond to loca1 basemint highs. and those having very
steep gradients correspond to the basic intrusions within the
Archean basement rocks as oUserveO in the GDH-17 (Mithapukur) and

cDH-15 (pirgan]) area and is shown in figures 17.and 18'

The broad, and long wavelength positive Bouguer gravity values
observed over Porsa ( figure 44i seLms to correspond to the thick
Rajmahal Trap basalts overlying the Gondwana and the crystalline
basement rocks.

The short wevelength gravity lows flanked by short wavelength
gravity highs over the Platform area due to fault controlled
iraUeni *itt in the Archean basement that contains Gondwana

sediments( figures 17 and 1B) in which potentially exploitable coal
searns occur ( iaher and Rahmin, 1980; ls1am, M., et &1., 1985; Miah

and Alam, 1986; Alam, M.D., f gqO; Islam, N' ' et a1'' 1989; Rahman'

A. , et al. , L992\ .

A prominent NW-SE trending gravity low ( Tist! Sravity low)
east of Rangpur and Gaibandha itea ( Plate 11 and figures 141 15

,nO tZ) is piobably due to a faulted and subsided block of Archean
basement between the Pirganj ( figure t7t and the well known Dhubri
Fault, west of Garo lti 11s of 'U"gfiuluyt in India. Southern edge of
this trough eitends upto a broad depression corresponding to -.58

mGal Bouguer anomaly near Sherpur area ( Plate 11)' where the
seismic data reveali t.he top of Eocene Limestone to occur at a

O"pttr of 5 km from the "rriu"" 
( A. Hossain, 1989) as seen in

filure 2 ( comPosite section 1).

Bouguer anomaly lows having longer wavelength and greater
amplitudes occur on the southern llank-of the basement arch in the
;;;;; Shelr r"gion. tt"y form a NE-SW trending anomaly trough that
correspond to i- string of deep Gondwana basins referred to {ls the
',Bogr&Depression" ( gurget", i959; Rahman, M.A., -€t 1l', 1991)' At

its northeast end, the Bogra Depression- apparently joins with the
southern edge of the trough-detineated by-ihe Tista gravity low (

Plate 11 and figure 15).

A broad gravity 1ow, having ? general E-W ternd probably
represents a irougtr faulted basin in the Dandapara-Daudpur area

ifieur* 15). nasi of Daudpur this is connected to the Khalespir
Uu"fn ( figur" 17, profiie AA', where Gondwana coal has been

discovered in GDH-45. A relatively large fault controlled basin in
the Desma area, west of GDH-28, niar Bangladgsh-India-border and a

narrow graben in the northwest of Phulbiri ( figure L7t and Alam;
M.N. , 1990. 1991 ) .

Dighipara gravity low is closed on three sides, viz., east,
west, amnd south, with opening in the north to ther Daudpur trough'
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This is a smal 1 basin whose eastern and western margins are bounded
by steep deeping basement faults (Alam, 1990,'91).

?rqn genl*gic cross sactions ( location shown in f igure 16 ),
one running almost E-W over the crest of the Platform (figure 17 )

and the other running NW-SE across the Platform starting from the
Shalbonhat-l well in the Himalay.an Fore Deep to the Kuchma X1 well
in the Bogra Shelf region ( figure 18) have been prepared by
estimating depths to ihe Pre-c.ambrian basement rocks from the
gravity ana dfill hole data ( Rahman, M.A., et &1, 1985; A18m,
l,t.N. , 1990; Khan, F.H. , 1991) . The cross-sect ions have been
simpiified and do not represent finar stratigraphic variations and
structures due to limitalions in the scale of plotting. However the
features may be observed in the seismic sections of the area €.8.'
Shetl-!24A, 2500 lines ( figures 5 and 11). It is evident from
these figures that the Gondwana sediments fill the Graben like
structures within the pre-Cambrian basement, which later on has
been covered by the Tertiaty to Recent sediments. It may be noticed
that sharp gravity high anomalies bear relation to the igneous
intrusioni ai'seen ne&r Pirganj (EDH-15) and broad, strong gravity
high anomalies seem to have relation to the late-Creatceous basalt
flow (Rajmahal Trap). Later observations is better defined 'in
enother east-west cross setion near the southern flank of the
platform ( figure 18). Location of the driIl holes &re shown in
plate 13, the panel diagram of northwestern Bangladesh prepared on
the basis of available drill hole data.

The itW-Sf ternding cross-sect ion ( f igure L7 ) represents &

general distribut ion of the sedimentary format ions across the
ialtform. The thickness of Tertiary to Recent fromations increases
from the crest of the Platform to both towards north and south.
Over the southern flank of the Platform older Tertiary formations
represents cleanly & marine environment by the presence of
folsi I if erous Syltr'et l,imestone and Kopi I i Shate and &re restricted
northward by the crest of Platform. Marine Tertiary formations are
thinned out or terminated against the southern flank of the
Plat f orm, therby f orming the ror:thwestern boundary of the Bengal
basin. Across immediate north of the crest of PIatform, shallow
marine environment may have pers-isted for a very short period of
time as the Limestone and Shale are well developed ( Shell, 1988).

Over the southern flank of the Platform and in Bogra Shelf
region, Gondwana formations appear to be continuous at" least at the
upper part. In contrast to this, they are restricted within grabens
over the crestal paxt of the Platform ( figure 18). A relatively
greater period of erosion and nondeposition for the crestal 8re&
than those over the southern flank may be &n explanation for this
kind of difference. The Upper Jurassic:Cretaceous basalt flows
(Rajmahal Traps ) over l ie tn'e Gondwana f ormat ions &s & sheet
co'trering a large &rea in the Bogra Shelf region ( f igure 18) "
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The d i. scot,ery of Gondwana f ormat ions at Kuchma-Xl , S ingra- 1 ,

Jamalganj (EDH-10), Patnitala (EDH-16), Madhyapara (GDH-26) 
'

rarapituiiu' (GDH-38), Khalaspir (GDH-45), Dighipara (GDH-50) and
PhulLari (BHP well) area correlates directly to the Bouguer
gravity Iows and interpreted grabens and semi-graben type of
structures within Pre-Cambrian basement. It is therefore seems
most likely that other interpreted graben and semi-graben type
of structures contain coal bearing Gondwana sediments.

It may also be noticed that over the crest of the platform,
north of 24o 1,5'N, the graben and semi-graben type of structures
and their associated faults generatly show a NW-SE trend.

3 - 3 AeroElrilgnet i c data

The Aeromagnetic Anomaly Map of Bangladesh(gahman, M.A.'
LggA) , is publ ished by the Geological Survey of Bangladesh(GSB)
in 1990 ( itate 12 ) . The aeromagnet ic .survey was done in 19?9-80
by the Hunting Geology and Geophysics Ltd. of UK for the
Government of Bangladesh. The survey equipment was Proton
Magnetometer (Geometrics G-803)' with flight lines N 45oW at 3

and I km spacing, tie lines N 45o E at'5 km spacing, flight
altitude 500 ft ibove ground level, sampling intervel 2 seconds
with resolution 0.05 nT. Geomagnetic field with inclination 28'
30 t -38" 30' , and Dec 1 inat ion 13'Iv- 37'w respect ive 1y.

Most of Bangladesh is covered by unconsolidated alluvium and
deltaic deposit of Quaternary age except some hilly area in the
northeastern and southeastern part of Bangladesh. Northwestern
part of Bangladesh shows relatively short wavelength, stronger
magnetic anomalies with typical polarity developement (negative
j"n the north) of the northern hemisphere than the southeastern
part, where the anomalies are of longer wave length and weaker.
if,* Hinge zol6^e c lear ly demarcates these two regions. Most
significint polarity developements may be seen near Pirganj'
noith of Bogra, southeast of Jamalganj, Porsha in Raj;hahi ' east
of Hilli and Mohonpur in Dinajpur. These magnetic anomalies occur
where there is variat ion or contrast in the magnet ic
susceptibility of adjacent rock units. Therefore, the most likely
sourci of magnetic &nomalies within Bangladesh (Hunting Geology
and Geophysics, 1981) are:

i) granitic intrusions within the basement.

ii} basic and ultrabasic intrusions within the basement.

wi thin the Gondwan&i i i ) nx t rirs i ve and j. nt rus i ve rocks
Sr oup .

iv) Ironstones within the Gondwana.Group and Bengal
sed iment s .
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The Archean basement of Bangladesh is considered to be
largely composed of gneisses. These are generally not very
rnagnetic rocks and are not capable of producinB the strong
anomalies, such as 3000nT at Pirganj, 1100nT northwest of Bogra
and 960nT near Dinajpur mapped over Bangladesh. The granitic'
basic, and ultrabaiic intrusions within the basement could
provide the main sources of magnetic anomalies. These magnetic
uno*ulies may be considerably affe'cted by shallow horizons of
Rajmahal and Sylhet Traps( lavas).

It is unlikely that sideritic ironstones and pyrite bearing
horizons, which occur widely within the Gondwana Group, and to
a limited extent in the stratigraphical units of the Bengal Basin
will have sufficient magnetic contrast with the associeted shales
and sandstones to register as magnetic anomalies.

The basic-intermediate lavas of the Rajmahal and Sylhet
Traps should give appreciable anomalies at shallow depths. Since,
the much less pxtensive thin sills and dykes, as seen in Damodor
vally coalfields will have a weak to negligible magnetic
exprlssion. It is therefore possible that large pipe ljke feeders
to the trap lavas may be encountered. Existence of intrusive
features have already been reported in Pirganj and Lalpukur
&reas(Rahman, H., t975, Rahman, A., 1975). These would occur as
trasic magnetic plugs of great extent. Strong anomalies northwest
*f Bogra and that of Porsha area of Rajshahi area may be due to
such leatures. The southeastern part of Bangladesh is however
devoid of any well defined anomalies' representing a great depth
of burial of the basement rocks

The Crest of Rangpur Saddle display short wavelength
magnet ic anomal ies characterist ic of shal low magnet ic horizons.
fhe bore holes EDH-15, L7r 23 to 27, and 28 have intersected Pre-
Cambrian granites and gneisses et depthes'ranging from 130m to
260m(Khan, F.H., 1991). This would suggest that the magnetic
enomalies of this area related to magnetic susceptibility
contrasts within shallow basement rocks.

In Rajshahi area the archean basement rocks are at a greater
depth than that over the Rangpur Saddle area. It is popsible that
the short wavelength aeromagnetic anomalies are probably due to
the Rajmahal Trap rocks lying over the Archean basement and the
coal bearing Gondwana sediments deposited filting the gr&bens
within the Archean basement rocks.

In northwestern corner of Bangladesh the magnetic fietd
charretcr is broadly of longer v/avelengths and consequent lir the
existence of relatively deeper basement rocks than the SaddIe
&rea ( f igure 5 and 18 ) . The east-west magnet i-c trends is
strongly ixpressed throughout this area compared to other
direciions. This area, with exception of the southeast, is a

regional magnetic low. Most of the short strike length anomalies
have a peak to peak magnitude of less than 10 nT with w&velengths
less than four kilometers. The strong negative anomalies have
rnagnitudes up to 400 nf. fhe weaker anomalies are most likely due
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to minor changes in the magnetic properties of the basement rocks.
The strong negative anomalies in the central part of this area &re
related to contrasts in the basement rock type such &s exists
bt:[,.{urii! basic intrusives and granites or lava and granites.

4 Faulting in the Precambrian basement of the northwestern part
of Bangladesh,

Pre-Cambrian basement related faults as inferred from the
geological, geophysical, and drill-hole data have been plotted in
figure 19. It is evident from the figure that Gondwana basin
marginal faults north of 24 15'in general display NW-SE trend
forming sever&1 linear belts of depression arranged in & more or
less en-echelon fashion. In some cases boundary fault zone is wide
comprising a number of parallel down to the basin step faults.

The overal tbctonism in the process of growth and evolution of
the Gondwana bas ins is a classic combinat ion of "resurgent
tectonism", in which ancient, dormant structural weak planes &re
reactivated in a newly imposed stress regime and attain mobility (
Bondopadhya, S.K., L977). A kind of resurgent tectonism along weak
planes of the southern margin of the crest of the Platform may be
observed in figure L9. This fault zone controls the northern margin
of the Jamalganj-Patnitala Gondwana basin and it's extension both
on the east and west (figure 20), A huge throw across this fault
zone and a gradual deepening of the southern downthrown block
towards east probably is the manifestation of tectonic resurgence
of the Indian Shield.

Northeastern end of this fault zone seems to join the westcrn
end of the Dauki fault at the southwestern corner of the Meghalaya
state of India. From an analysis of the major characteristics of
these two faults, it may be assumed that this fault zone is the
westward extension of the dauki Faul t lying underneath the
sdimentaries of the northwestern Bangladesh. It may also be assumed
that the Dauki Fault has originated as a result of old Gondwana
tectonism within within Indian Shield and reactivated later on to
attain at the current stage of developement.

,*
3.5 The Permo-Carboniferous formations in the northwestern Part of

Bangladesh

Resting directly upon the Archean basement are rocks of the
Gondwana Group. These are Early-Middle Permian to Middle Cretaceous
in age. Rocks of Gondwana Group occurs within the tectonic troughs

I
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and ere represented by a fluvio-lacustrine sequence containing
bituminous coal. On the southwestern corner of the crest of
platform, oasemlnt is overfuin Uv sediments of the Lower Gondwana

Group. The Olsco"ery of the Gondwana Formations in the drill holes

at Madhyapara (GDH-26) , a"r*rt"ria(GDJ-I-38) , Khalaspir(GDH-45 ) '
Jamalganj(EDH-10), ruchma-xi, Bogra-lX suggest that the Gondwana

sediments fill the graben unJ',""*i-graben tvp" of structures within
the Pre-Cambrian basement of northwestern gingladesh' AII the above

mentioned ur"ui- "oirelate 
Oiiectly to the Bouguer gravity lows and

therefore the postulation made Oy ttre author in an earlier report
( alam, m.N., 1990), that "Ev;ry gravity low in the Rangpur
platform is a borrd*urru basin", came- out to be true' over the crest
of the Rangpur Platform these basins are elongated graben' semi-
graben type, whereas, they 

-ut" 
""h 

wider in areal extent in the

south of 24, 15'N as may be 
-"""n 

in f igure 20 ' It is evident f rorn

the figures fg and 20 tnat it" grabeni over the crest of Rangpur

Saddle so far not drilled should;1so contain coal bearing Gondw&na

sediments.

1) It appears from the study that there exists a broad, lo$'

ampl itude anticl inal fold with ,a NtrI-SE trending axis stretchins
from shariakandi (Bogra) to nhotp,rt (Tangail)-and.further to the

south-east, most probably inctudes Uadhupur Tra,ct'^-It has been

observed in some of the seismic sections (-MY-8405, 8406' 8407) of
The Madhupur u.*u that the Paleocene, late-Eocene and Oligocene
formations pinchout in the mid-shelf to slope zone,' A combination
of these two essential factors may provide a suitable trap for
accumulation of hydrocarbon in this:area. Several noncommerciai
hydrocarbon (both oi 1 unO 

-euui 
shows -1,-*t" 

already been leported
around this ui"-u ".e., 

xuctrmilf , Bogra-Xl, ang Hazipur.-1 wel ls' The

Miocene ""qu"r,""-r"Itttin 
th; crestil putt of the this anticlinal

structure desei*" speciat attention in the context of hydrocarbon'

2)Anumberofseismicamplitud.ea.nomaliese.s:lonlinePK-
8402, pK-M-12, PK-?, BK-f O,- nave- pt91iminari1y been identif ied for
further study in relation to it*ii hydrocarbon association ( Plate
15). *

3) There are indications of an anticlinal structure in the

southwest of Chattak Structuie as observed on line PK-SU-8,9,etc"-
Since al1 the anticlinal structures in the Surma basin are gas

prone this area deserves further study'

t_ t in he nort stern Rans I ad esh.
,,t+ rCIc&r sros

I
l



5. Conclusicits and recommendat ions

1 ) Besides known structural traps of eastern Bangladesh, thcre
cxists a broad, low amplitude anticlinal fold rvith a NW-SE trending
;rxis srretching f rom Sn.riakandi (Bogra) to Bhuapur ,(Tangai I ) and
further to the south-east, most probably includes Madhupur Tract.
The updip pinchout of some of the Paleocene, late-Eocene and
Oligocen" for*utions in the mid-shplf to slope zoae associated with
seismic ampl itude anomal ies indicate possibi I it ies for
stratigraphii trups. n combination of thesc two essential factors
Jelc.oJ ty of f er sui table trap f or accumulat ion of hydrocarbon " 'l'he

area around Sariakandi and Bhuapur therefore deserves furthr:r
.Jetai I seismic survey and & deep dri 11. hole to locate an]' -';uch
irccufl)uIation.

A zone parallel to the Hinge Zone in the outer Bogra shelf l;rd
paleo-slope offers possibility of other types of potential tral;s
ihrt *uy include unconformit ies, updip pinchouts, and faul t re latutl
traps" Extension of the Growth fault obsetved on line PK-8403 riliiy
be studiecl further on this point of view.

1) The seisrnic amplitude anom&lies identif ied on line PK-S-101"
l)K-]t-12, pK-7, BK-10 etc., rnay bear relation rvith hydrocarborls ii::d
thciefore descrves further stuCy.

j) Signif iclnt lateral variations in porosiry and perrllsabi1i,"1'
i-r:r;ld likeivisc cxist, such as in marine carbonate rocks of Ilocui:e
,iUU. Ga:; shows in the Eocene Sylhet limestone;rnd Oil shoti's in Turr't
I,orrnation i.n the Bogra-IX rvcll. indicates this possibily.

1) It is evident thitt thc Eocene lirnestone froin thc wesL ";f
lil.]u pK-SU-6 is unc,lerthrusting the Eocene linrestonc bed from l:Ie
-,ii:jt and the process is st i 1l cont inueing as thc sedimentat j.on a:lC
:,ubsiclance at Raul.ar Bil is still active in this area.

5) The crest of thc Madhupur anticline lies between PC-100 :o
.iCO on linc pK-M-12 (f i.gurcs 2 ancl 3). It is clear from Plate 1 aild
i ihat the crest of the anticlinal structure coincides rvith t:le
l,lrtdltupur Tract, a feature well ktlown to be the exposed part of rtre
Pleistocene formation in the &1'ea.

On the north near Shariakandi in Bogt'ii the rrest of this
-;,"iucture lppears to tre a cloubly c1'estecl anticlinal structurs rvill:
r)ns crest between PG-450 ancl PG-1050 on I ine PK-4, PK-8404 and the
i:ther between PG-300 and PG-59S on line PK-8402 (figure 2).

i-'
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6) The northwestern margin of the Bengal basin shifted with
t i.me i; the later part of the Tert iary. During Early Eocene !lt"
northwestern bounda-ry was bounded by the southern margin of. the
Crest of tfre nanipur laddle (Plate 1a, Sylhet Limestone margin) ' In
the iater part of the Eocene Kopili has transgressed northward
beyoncl Caiblndha, but in Oligocene the mergin regressed rapidly i'n

tCI the inner-sheif region rrd transgressed again' in late Tertiary
as demarke t ed bY t he Hor i zon .G.

1) The Quaternary sediments have excellent dqY"lopements in
the Sunamganj-Kishorganj alea wh-ich .may be considered as type
locality for'-the Quaternary deposits in the Bengal basin. Present
position of thes" 6ils cointiaes with the axis of a broad synclinal
fold between the Madhupur Tract and the Chhatak anticliire, thereby
indicating a continuous subsidance in this area since the
pleistocene time. The total thickness of this sequence is around 2

kms in the northcentral part just below the Tangua-Raular Bils and
therefore it is presumed that Pleistocene sediments have undergone
a subsidance of 2 kms in the area durinS post-Pleistocene time,
probably maximum-in the surma basin area. The Quaternary sediments
of this area are well stratified, gently folded and are sparsely
faulted. The Quaternary sedimentary sequence under consideration is
conformabte with the Piiocene beds and cover almost the entire ar'e&

of study. These sediments have probably been deposited in a fluvio-
lacusterne environment and. the subsidance was concurrent to the
depos i t ion.

At present the common depocenter of all these units coincides
y/ith the'Tangua-Raular Bits. It is therefore presumeble that the
subsidance is still continueing in this area'

on the otherhand, it is apparent from the variable,
discontinuous arrangement and variable amplitude character of the
seismic events ( l inJ ptc-15 etc" t ) that the Quateroary sediments on

the west and southwest of the M'adhupur Tract and that south of the
Barind Tract were deposited in a rather active deltaic environment
and were seYerely aifected by river erosion (figure 3, horizons
n,g,f', etc., ). fhese sedimenti most probabl'y have been brought in
b;-ifre river Ganges and its tributaries and distributaries and the
Oetta progradea rapidly towards the Bay of Bengal to the south'

B) One of the most important finding is that the Barind Tract
and the Uadhupur Tract do not be long to the same se ismo-

"ii"tigr"pt is hlrizon identified on the sequence, r_ather the Barind
Tract seems to correlate with the older horizons than the Madhupur
Tract.

9) The euaternary sediments on the north of the Rangpur Saddle
belongs to the Upper-tttiddle Siwal ik Himalayan. I'oredeep sediments
and dips towards northwest. Tilting and subsidance of this &rea
*eem,* to have started f ol lowing the depositi'on <lf the PI i*ce rr:
sediments as both the Miocene and the Pliocene deposits 1ie
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unconformably upon the Precambrian basement and are affected by the

common faulting^. Although no relation so far have been established
between the Qu"aternery- sedirnents of this area with that of the

surma basin, it is apparent that they may have common provenance

and may be time equivalent "t leasi at the Iower part of the

seguence, Iack of s-eismic data across the river'Brahmaputra area

between Sundarganj rhana ir: o"ibandha and Bakshiganj rhana in
Jamalpur has pievented any correlation attempt between them'

10) AII the graben and semi-graben structures within the Pre-
cambrian basement'rocks of northwestern Bangladesh bears potential
for bituminuous Gondwana "out. Rest of the Graben and semi-graben
structures of the Rangpur Platform not drilled so far should be

drilled to confirm the pr"""n"" of Bituminous Gondwana coal at
shal low dePths.
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