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Fig.3 (a) Uninterpreted and (b) interpreted RGB spectral decomposition-attribute maps showing plan-view seismic geomorpho-

logical expression of Pliocene channel-levee systems and associated channel fills, crevasse splays, and distributary channels
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Fig.4 (a) Uninterpreted and (b) interpreted RGB spectral decomposition-attribute maps showing plan-view seismic

geomorphological expression of Pliocene channel-levee systems and associated channel fills
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geomorphological manifestations of Pleistocene channel-levee systems and associated channel fills, distributary channels,

point bars, overbank splays, and terminal lobes
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Fig.8 Depositional dip-oriented seismic traverses; dotted lines show cross-sectional seismic manifestations of channel fills and

crevasse splays in Pliocene Bengal Fan. Map-view locations of panels a and b of this figure are shown in Figs.4 and 3, respectively
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Fig.9 Depositional dip-oriented seismic profiles; dotted lines show cross-sectional seismic manifestations of channel fills,

overbank splays, and distributary channel fills on Pliocene Bengal Fan (panel a) and crevasse splays on Pleistocene Bengal Fan

(panel b). Map-view locations of panels a and b of this figure are shown in Figs.6 and 7, respectively
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Fig.11  Schematic illustrations of generic representative model of potentially productive deep-water reservoirs

(modified from reference[9]) and proposed model of potentially productive deep-water reservoirs

AN TR T B R N 2 1 T (T TR 4R
B2 L LA ACGE — O LR T R 3
TR (1 9) . SR R  §e 1 19 TRURE b
BIRIRZS ST (R PR TR ) @38, L1k (£ K
S — MR B ZE 2R K TR A 4 S (I
8h) . 1K YEALRD” Pl 11 55 P il 5 25 1] A
T TG Bt R P A ) P B
5 45

ASCR T F AR K — e A AP 6
BRI BT B ] 0 7 2 2 T M 32
SRR T % 6 R R RO IURL A IT R A AR LI
oK RS S VA 1 2 5 A I A T 5

DRAK A B 14 Ml 52 2 3t R S AR AE - 1) b
KB F T RS — SR SR IR R — R — T2 =
B, 10 S 25 i ) 588 IR W e 2R 5 2) B
1B T AR SRR i — (R — R e 2k S i, OF
T A AR SRR I € 2507 5 3 ) T8 i B i1 =
R SRIRIE— I —rh SRR S A, L iR
M (0 X 3 5 4) R i 2 0 T Ay 9 IR R — (G A —
Hh R S i S T T D B DR R IR R S TR AR
W 5 5) 0 SCOKGE F T 2 U R 5 4R i — (R —
WIS SRR A, S T DA 7% T U T A ) 5 IR R 5
@R 5 6) LRI T Lo 8 FUR i — i 2R
S B TRl RRR S (2R

TROK A A (Y MRS i 5 B R 20 A = 1) bk
A 2 VA TE A U T B JRE DR LR L ) v S R



513

FEIRARAE: T JEG b MBS DAL 5 it S TR 19 3 A A 1l PR e A 15

T B W SR AT RE R R LR B AR AR A . 2)
1 J3 o 5 RE VA B A EE 7 R0V A 0 03 ) /K G B R A1
HEANIE 1Cr R HE AR, S v e i HRASE LG o i 42
TR 5 3) 1 it bl 2 V0 T AL 7 U b AT % B
it 7T R T AR HERRAA, ST fig i RS R UG o i A
RIS 5 4) 2R vy 2y P 2% oy 28 82 ol i 8 g PR 1 —F
B e o PR e M — A PR e M A TR AR S 4 T R 1y
R HERUA , 2 — WA R ELOE i 1A 5 5) 43
TOKGE SR E AT T AR KA R TR R AR
DUBRAR, & — AR R B AR 1 6) LS 300, 2
U RS I I R AR i — ™ R ME AR 72, 2 — 2R
AT R BT R A A A
TRAAE RN o3 A X2 1) KB —2e & A 1k
R TR B AMNA K 5 2) K — M 2 A AR
FER T B 8 e o SR IE RS 3) 7K
T —2 2 AR TR Ui 322 kB 43 SOKGE R ity
o HHr e R AT A e 1 ] R K T — A
ARIH L R K, 5 5 e 1 /K E KAR IR IE i “ Ve
07 BA% Sy, AT LA i — 2 E 2 v B e PR REL AT
i AXRZEFATHGRA (HZiiBiR
KoK — KRR B AR ILARE B A A X 5 T AL
HABR, %5 2019D-4309) Wik— PRI, A
ZRAEAE P IFE] T P BB A 3R B R IR AT
RATE B, AL FAARBET 5 ks e FA5E
N, ARIER %, fE—FFARTHE.

22 3Lk (References)

[1] Weimer P, Slatt R M. Introduction to the petroleum geology of
deepwater setting [M]. AAPG Studies in Geology 57, 2007:
171-276.

(2] PN . Bk E TR e 1], # BRI, 2015,
34(3) :30-36. [Sun Guotong. A review of deep-water gravity-
flow deposition research[J]. Geological Science and Technology
Information, 2015, 34(3): 30-36. |

[3] ZaF BUlE, 58 . TR SR O IR T I TR
PR B HA A B ST ). b B R lie%e, 2020, 27(6) -
30-37. [Li Jianping, Liao Jihua, Fang Yong. New understanding
of deep-water gravity flow deposition and its significance in petro-
leum geology based on outcrops and cores[J]. Petroleum Geolo-
gy and Recovery Efficiency, 2020, 27(6): 30-37. ]

[4] Janocko M, Nemec W, Henriksen S, et al. The diversity of
deep-water sinuous channel belts and slope valley-fill complexesp
[J]. Marine and Petroleum Geology, 2013, 41: 7-34.

[5] Deptuck M E, Sylvester Z. Submarine fans and their channels,
levees, and lobes[ M ]//Micallef A, Krastel S, Savini A. Subma-

(8]

[10]

[11]

[12]

[14]

rine geomorphology. Cham: Springer, 2018: 273-299.
ZAE gk . BOKE R KGE DU SR [T ], ity M Py
41 ,2020,22(1) : 161-174. [Li Hua, He Youbin. Research prog-
ress on deepwater gravity flow channel deposit[J]. Journal of Pa-
lacogeography, 2020, 22(1): 161-174. ]
ERE I XURE BB . KR TURR Y T ) 005 Y e AR 2RI
FEHEIE (D], HOERBL24 3EE , 2020, 35(2) : 124-136. [ Fu Hanpu,
Liu Qun, Hu Xiumian. Review on subaqueous sediment gravity
flow and submarine fan[J]. Advances in Earth Science, 2020, 35
(2): 124-136. |
Normark W R. Growth patterns of deep-sea fans[J]. AAPG Bul-
letin, 1970, 54(11): 2170-2195.
Galloway W E, Hobday D K. Terrigenous clastic depositional
systems: Applications to fossil fuel and groundwater resources
[M]. 2nd ed. Berlin, Heidelberg: Springer, 1996: 489.
Posamentier H W, Kolla V. Seismic geomorphology and stratig-
raphy of depositional elements in deep-water settings[J]. Jour-
nal of Sedimentary Research, 2003, 73(3): 367-388.
Posamentier H W, Kolla V., Xk . KGR ITRRZRAT]. i
22, 2019, 37(5) : 879-903. [Posamentier H W, Kolla V,
Liu Huaqing. An overview of deep-water turbidite deposition
[J]. Acta Sedimentologica Sinca, 2019, 37(5): 879-903. ]
Oluboyo A P, Gawthorpe R L, Bakke K, et al. Salt tectonic
controls on deep-water turbidite depositional systems: Miocene,
southwestern Lower Congo Basin, offshore Angola [J]. Basin
Research, 2014, 26(4): 597-620.
Tillmans F, Gawthorpe R L, Jackson CA L, etal. Syn-rift sedi-
ment gravity flow deposition on a Late Jurassic fault-terraced
slope, northern North Sea[J]. Basin Research, 2021, 33(3) :
1844-1879.
Howlett D M, Gawthorpe R L, Ge Z Y, et al. Turbidites, to-
pography and tectonics: Evolution of submarine channel-lobe
systems in the salt-influenced Kwanza Basin, offshore Angola
[J]. Basin Research, 2021, 33(2): 1076-1110.
Lowe D R, Graham S A, Malkowski M A, et al. The role of
avulsion and splay development in deep-water channel systems:
Sedimentology, architecture, and evolution of the deep-water
Pliocene Godavari “A” channel complex, India[J]. Marine and
Petroleum Geology, 2019, 105: 81-99.
JHSEZ bR I 5F L BN TE 4 D X B e
SRR S UUBE [T ] AR5 &, 2020,42(7)
297-308. [ Zhou Lihong, Sun Zhihua, Tang Ge, et al. Pliocene
hyperpycnal flow and its sedimentary pattern in D block of Rakh-
ine Basin in bay of Bengal [J]. Petroleum Exploration and De-
velopment, 2020, 42(7): 297-308. ]
Pickering K T, Carter A, Ando S, et al. Deciphering relation-
ships between the Nicobar and Bengal submarine fans, Indian
Ocean [J]. Earth and Planetary Science Letters, 2020, 544:
116329.
JEISEE  INGEAE , EARTE A5 EGRR b 8 A RS 1 o3l



16 AR S 4 Far
T A MR [T]. 2P RT4E,2017,24(4) :352-369. [ Zhou [27] Peakall J, Amos K J, Keevil G M, et al. Flow processes and
Lihong, Sun Zhihua, Wang Zhensheng, et al. Zonation and sedimentation in submarine channel bends[J]. Marine and Pe-
hydrocarbon accumulation rules of gas chimney in the Indo- troleum Geology, 2007, 24(6/7/8/9) : 470-486.

Burmese Wedge [J]. Earth Science Frontiers, 2017, 24 (4) : [28] Wynn R B, Cronin B T, Peakall J. Sinuous deep-water chan-
352-369. | nels: Genesis, geometry and architecture[J]. Marine and Petro-
[19] Curray J R, Emmel F J, Moore D G. The Bengal Fan: Mor- leum Geology, 2007, 24(6/7/8/9): 341-387.
phology, geometry, stratigraphy, history and processes [J]. [29] Janocko M, Cartigny M J B, Nemec W, et al. Turbidity current
Marine and Petroleum Geology, 2002, 19(10): 1191-1223. hydraulics and sediment deposition in erodible sinuous chan-
[20] Yang SY, Kim J W. Pliocene basin-floor fan sedimentation in nels: Laboratory experiments and numerical simulations [J].
the bay of Bengal (offshore northwest Myanmar) [J]. Marine Marine and Petroleum Geology, 2013, 41: 222-249.
and Petroleum Geology, 2014, 49: 45-58. [30] Prélat A, Hodgson D M, Flint S S. Evolution, architecture and
[21] SSRBH, i AR T, 55 . N 25 JF S s oK DR i hierarchy of distributary deep-water deposits: A high-resolution
AU AT R A [T ). WA AT, 2016,21(1) outcrop investigation from the Permian Karoo Basin, South Afri-
41-51. [ Ma Guiming, Ma Hongxia, Shao Dali, et al. Structural calJ]. Sedimentology, 2009, 56(7): 2132-2154.
units and evolution model of deepwater depositional system in [31] Doughty-Jones G, Mayall M, Lonergan L. Stratigraphy, fa-
Rakhine Basin, bay of Bengal[J]. Marine Origin Petroleum Ge- cies, and evolution of deep-water lobe complexes within a salt-
ology, 2016, 21(1): 41-51. ] controlled intraslope minibasin[J]. AAPG Bulletin, 2017, 101
[22] MaHX, FanG Z, Shao D L, et al. Deep-water depositional ar- (11): 1879-1904.
chitecture and sedimentary evolution in the Rakhine Basin, [32] Peakall J, Sumner E J. Submarine channel flow processes and
northeast Bay of Bengal[J]. Petroleum Science, 2020, 17(3): deposits: A process-product perspective [J]. Geomorphology,
598-614. 2015, 244: 95-120.
[23] Mayall M, Jones E, Casey M. Turbidite channel reservoirs-Key [33] Abreu V, Sullivan M, Pirmez C, et al. Lateral accretion pack-
elements in facies prediction and effective development[J]. Ma- ages (LAPs) : An important reservoir element in deep water sin-
rine and Petroleum Geology, 2006, 23(8): 821-841. uous channels[J]. Marine and Petroleum Geology, 2003, 20(6/
[24] McHargue T, Pyrcz M J, Sullivan M D, et al. Architecture of 7/8): 631-648.
turbidite channel systems on the continental slope: Patterns and [34] IR, FOCR, fRm, 45 . pg U A0 oy A0 AR 7 IX B
predictions[J]. Marine and Petroleum Geology, 2011, 28(3) : SRR E G ARDTBRFIE SR R [T ], 7 3242, 2013, 15(6)
728-743. 787-794. [ Zhuo Haiteng, Wang Yingmin, Xu Qiang, et al. Sed-
[25] LiP, Kneller B C, Hansen L, et al. The classical turbidite out- imentary characteristics and genesis of lateral accretion packages
crop at San Clemente, California revisited: An example of san- in the Pliocene of Dongfang area of Yinggehai Basin in northern
dy submarine channels with asymmetric facies architecture[J]. South China Sea [J]. Journal of Palacogeography, 2013, 15
Sedimentary Geology, 2016, 346: 1-16. (6): 787-794. |
[26] Maier K L, Fildani A, Paull C K, et al. Deep-sea channel evo- [35] Kolla V, Posamentier H W, Wood L J. Deep-water and fluvial

lution and stratigraphic architecture from inception to abandon-
ment from high-resolution Autonomous Underwater Vehicle sur-
veys offshore central California[J]. Sedimentology, 2013, 60
(4): 935-960.

sinuous channels: Characteristics, similarities and dissimilari-
ties, and modes of formation[J]. Marine and Petroleum Geolo-
gy, 2007, 24(6/7/8/9) : 388-405.



2 110 FEIRARAE: T JEG b MBS DAL 5 it S TR 19 3 A A 1l PR e A 17

Distribution Patterns and Genetic Analyses of Potentially
Productivegood Deep-water Reservoirs: A case study from the
Pliocene-Pleistocene Bengal Fan
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Abstract: Research on the architecture of deep-water channel-lobe complexes and distribution patterns of potentially
productive deep-water reservoirs has practical implications for deep-water hydrocarbon exploration. This study used
PaleoScan-based 3D intelligent interpreting approach and RGB color blending of spectral decomposition to document
five sandy deep-water elements: channel fills, distributary channel fills, point bars, crevasse splays, overbank
splays, and terminal lobes. Channel fills, crevasse splays and terminal lobes are recognized as types of large-scale
and high-quality deep-water reservoir, whereas distributary channel fills are considered to be a type of small-scale
and low-quality deep-water reservoir. Overbank splays are interpreted as large-scale but low-quality deep-water reser-
voirs. Point bars are interpreted as small-scale but high-quality deep-water reservoirs. Channel fills occur along the
upper and middle segments of channel-lobe complexes. Crevasse splays, overbank splays, distributary channel fills
and point bars are mainly evident along the middle segments of channel-lobe complexes. Distributary channel fills and
terminal lobes mainly occur along lower segments of channel-lobe complexes. Overbank splays have a wedged-shape
pattern with thickness increasing towards the main feeder channels, forming sandy deposits overlain by muddy ele-
ments. Crevasse splays also exhibit wedged-shape patterns, but with thickness decreasing towards main feeder chan-
nels, forming sandy deposits blanketed by muddy elements and forming lithological traps on submarine fans.

Key words: channel-lobe complexes; submarine fan; large-scale deep-water reservoirs; distribution patterns;

lithological traps; Bengal Fan



