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Bangladesh occupying the largest delta-basin in the world, formed at the convergent : (@) reores repuauic o sancuavesn | |
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plate boundary of India and Eurasia, has been known as potential gas rich province. ) T Y _/ Sandy Tidal Bar, Channel, Mouth Bar
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The Indo Bgrma plate boundary divided Bengladesh |.nto tvve tectonic eub units. The . VST Iy rapw——s = Outer Delta Front - Delta Slope
western plain land formed by the 19 km thick Cenozoic sediments, derived by the ] fﬁ 1 - T z m= Prodelta — Outer Shelf Tidal channel deposits
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Ganges B_rehmaputra Meghlja river s_ystem, represents abou_t 88% of Bangladesh. <~ mmm Channel Complex — Deep Marine ),/ Tidal at deposits
The remaining eastern 12% is geologically defined as the Chittagong fold-thrust belt == Turbidity Complex — Deep Marine |

(CFTB) formed by the convergence of India and Asia plates. The CHTB is basically
the western extension of Indo-Burma accretionary prism formed from the Paleo-
gene-Neogene sediments accreted onto the non-subducting Burma sub-plate. The
compressional crustal shortening produces folds and thrust along the eastern part
which increase thermal maturity and brought the deep-sited source rocks at a shallow
proximity to the potential reservoirs. Moreover, the tectonic activities create HC migra-
tion pathways from the source to the reservoir horizon. Both onshore and offshore HC
exploration in Bangladesh suggests that the structural closures are only available In
the accretionary prism and no structures have so far been reported in the western
part. Hence, significant gas reserves have been found in the eastern structural traps,
whereas no commercially viable reserves have been discovered in the western part
yet. However, the full potential of natural gas has not been unearthing due to lack of
enough exploration. Important to note that the proven reserves will be finished within :
10 years, which is a potential threat against the ongoing development activities in Ban-
gladesh. Petroleum geologist believe that there is significant “yet to find” natural gas in
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the underground and these may be recovered should a serious drive of exploration is | e Source: Najman et al., 2012
undertaken. Recent settlement of maritime boundary with neighboring countries open m
E - - - - 5 c Onshore Open .
a new frontier in HC exploration particularly in Offshore Bangladesh. There is a big N :,Shar,uwoﬁjm Transverse Section E
guestion whether there are any HC potentials in the western part of Bangladesh. Yet ' -f:psﬂfhm ’
as a mega delta basin Bangladesh geology is likely to be dominated by stratigraphic B zpox VA Ares N Mega-sequence 3
plays. Development of sand prone clinoforms due to delta progradation together with B Pevobangs A
diversified prospects like channel sand, pinch out, thin beds, to name a few have huge " —
potentials for HCs both in the eastern and western parts. There are ample opportuni- P A a2 % - "
ties for undertaking research studies on these to upgrade the knowledge and data —igure 4. Natural gas fields of Bangladesh. The
base for exploration targets. gas fields so far discovered has been found in
the anticlinal structures. These structures are Sedimentary wedge in the subducting Indian plate Accretionary prism
located in accretionary wedge and are buried () (8)  Lithostratigraphy Seismic stratigraphy
anticlines of the fold and thrust belt. The N Longitudinal Section S | A | surwasasi ot B | TROUGH
Flg_ure 2. Co_nceptual geodynamic model of !Banglades_h and surrounding showmg the amplitude of these burried anticlines is much less e | Rt Megsequnce 33 | Recem | M52
major tectonic elements. Bangladesh occupies the major part of the Bengal Basin and o V5253 boundary | seiment  |Ldelatop
entirely sits on the Ganes-Brahmaputra-Meghna (GBM) Delta - the largest delta in the than the exposed anticlines. The western parts of | ouwimerm ]
world. The delta is very active with rapid sedimentation and high subsidence rate. About Bangladesh do not indicate large scale HC = vemensencern | sz |
88% of the country is low lying flat landscape with 19 km thick sequence of Neogene and exploration due to lacking of structural traps, Piocene | et wormszboundy | Lo tidal det
I 0) i I . . UMS NN15-NN16 (~2.5-3.9 Ma) UMS
Qua_terna_ry sediments. The resF 12% Iandmase In eastern Bangladesh and its | | deeply burried source rocks and uncertainty of —IE— o
continuation further to the east in northeast India and Myanmar represents Tertiary hills. e _ Boka il & Bhuban Frns Megasequence 1 (MST) | | Marine; | arine
. . . . Miocene eltaic/| (|deftalc
The Tertiary hills are characterized by 250 km wide and 1400 km long fold and thrust belt migration pathways. Hydrocarbon exploration Vormerdeia shelf_| |shefsiope
resulting from the oblique convergence of India-Burma plates. These are deformed into a (Grey shades) in Bangladesh is mostly — Boral ] BarailFm
. . - 'gocene megasequences.
series of N-S trendmg en echelone folds and thrust faults. It marks the subduction zone concentrated at onshore areas. Tidal at deposits Slope channel deposits  Delta front deposits Turbidite deposits Incised valley lIs Source: Alam et al 9202.)3
between the under-thrusting Indian plate and overriding Burma plate - a northern _ ' -
eXtenS|On Of the Sumatra—Andaman SUdeCtIOn ZoneTh|S fOId and thrUSt belt eVO|Ved Gas exploration, reserves and consumption in Bangladesh (Source: Petrobangla, updated in 2018) Flgure 6 TeCtonO'Sedimentation MOdel Of BangladeSh (a.), transverse (b) and IongitUdinaI (C) SeCtionS
through a process of two generation of deformation- firstly during Paleogene in Tod gfiads Somen T g AmO, across the Tectono-Sedimentary model, traditional Stratigraphic succession in western and eastern part of
Myanmar-Mizoram segment and secondly during late Neogene in Chittagong-Tripura EETE%dS;?O%:%%?pg?dion ?70253%“ Bangladesh (d) and Seismo-stratigraphic succession in the accretionary Prism of Bangladesh (e). The
segment. The anticlines of Paleogene deformation are very close, tightly folded and Medmum s podudion dde (06 ey, 2013 37858 mmid Indo-Burma plate boundary divided Bangladesh into two tectonic sub-units. The western plain land formed
it v folded wh h fioli N def i ’ del ted b e e e o Fomartun b Db T | 18 20 16 by the 19 km thick Cenozoic sediments, represents about 88% of Bangladesh. The remaining eastern
Intensely folded whereas the anticlines ot Neogene aetormation are widely seperaled by Refmaing ges esaves (ove sProbaleUpto Juay 19 [ 1254 T0E 12% is geologically defined as the Chittagong fold-thrust belt (CFTB) formed by the convergence of India
broad synclines. The Paleogene and Neogene structures are separated by Kaladan fault Totdl subscber 41.8 lakh and Asia plates. The CHTB is basically the western extension of Indo-Burma accretionary prism formed

from the Paleogene-Neogene sediments accreted onto the non-subducting Burma sub-plate. In the
eastern part tectonic activity increased the thermal maturity and brought the deep-seated source rocks at
a shallow proximity to the potential reservoirs. Moreover, the tectonic activities create HC migration
pathways from the source to the reservoir horizon. Both onshore and offshore HC exploration in
Bangladesh suggests that the structural closures are only available in the accretionary prism and no

represents the old deformation front. The deformation front advanced towards west into
the deltaic Bangladesh. The deformation front runs near the low elevation Meghna
estuary to the south and Sunamgong-Kishorgong marshes to the north.
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_ _ _ o _ o : : : L L prominent structures have so far been reported in the western part. Hence, significant gas reserves have
Figure 1: Bangladesh, a densely populated country in southeast Asia, is located in the | Figure 5: Gas exploration a_CtIVItIeS’ reMainiNg 1 een found in the eastern structural traps, whereas no commercially viable reserves have been
northeastern part of Indian sub-continent at the head of Bay of Bengal. Tectonically, 0 reserves and yearly produc_tlon_, sectorwise angl giscovered in the western part yet. However, plenty of stratigraphic traps might be encountered in the
Bangladesh lies in the northeastern Indian plate near the edge of the Indian craton and at h &£ yearly consumption scenarios in Bangladesh eastern accretionary prism as well as in the western sedimentary wedges. The stratigraphic traps include
the junction of three tectonic plates — the India plate, the Eurasian plate and the Burma ———— . ~aRemaning Feserve (1) o Q (Source: Petrobangla, updated in 2018). The _delta-Irortlt sand defg_SItS and deep marlnefturkt)rl]dlte steqt{elnctesi_The E_ro?eltauc Rand ogtde_r fan shaless are

iSS| i Wi ' illi i =—— Fosonal unaonformity =2 o e s = mpMiocene = e s : : : important source of biogenic gas reserves for the potential stratigraphic traps. Recent discovery of Shwe
sgbplate. The collission of India with Eurasia about 50 million years ago gave rise to.great - p ¥on (1) predlcted c_:on_sumptlon and prqductlon gas filds in the Rakhine Basin is a good example of Biogenic gas reserves.
Himalaya to the north and Indo-Burma Ranges to the east. These form two boundaries ' _ = Gaspemand (Bcf) vs, GasProduc n (601 scenarios indicate that so far discovered gas
where plates converge— the India-Eurasia plate boundary to the north forming the Himalaya “ reserve may full | the demand until 2031.. In
Arc and the India-Burma plate boundary to the east forming the Burma Arc. The Indian o order to address the inreasing demand to Conclusion
plate is moving ~6 cm/yr in a northeast direction and subducting under the Eurasian (@ 45 Tl e % - achieve sustainable development in Bangladesh has huge potentiality of gas reserve and significant gas reserves have been found in the
mm/yr) and the Burmese (@ 46 mm/yr) plates in the north and east respectively. This | | | Source: Najman et al., 2012 . Bangladesh, a huge drive for HC exploration i | structural traps particularly in the accretionary prism. Gas demand-consumption scenario indicate a rapid
continuous motion is taken up by active folds and faults. The active tectonism together with Figure 3: Section through Stable Shelf area near Hinge Zone (a) and across Hatia trough (b). S 0. TR —— necessary. The area covering the eastern depletion of known reserve. However, the full potential of natural gas has not been unearthing due to lack of
sedimentation result in the development of fluvial-deltaic-marine deposits along the The oblique convergence of India plate with Burma plate produced wide accretionary wedge. —o=Yearly Gas Demand (Bc) . . . . . L . . .
| The wedge is gently folded and underthrusting to the Burma plate which facilitate formation of 200 - accretionary prism is the ideal p|ace for enough exploration. There is significant “yet to find” natural gas in the underground and these may be
Indo-Burma plate boundary. As a result, Bangladesh covers the worlds largest delta basin ' ' ' irati S — ' ' on i recovered should a serious drive of exploration is undertaken, particularly in the offshore accretionary prism
_ _ _ _ structural and stratigraphic traps, source rock maturation and migration pathways whereas the e S o 9 o o ¢ 9 extensive HC exploration. Exploration in the P P y y prism.
called BengaI-D_eIta Besm: eastern part occup_les the accretlon_ary prlem end the western westenr basin fill wedge represents mild undulation and differential compaction and provides LA A G A western part is also equally important. Exploration in the western part is equally important to address the increasing demand and depletion of gas
part covers a thick sedimentry wedge (approximately 19 km thick basin-fill wedge) mostly stratigraphic traps. reserve. There are ample opportunities of research studies on these to upgrade the knowledge and database.




