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Structural characteristics of transform passive continental margin basins and their
exploration domains

TIAN Naxin', GUO Fengtao', ZHANG Zhongmin', LIU Jingjing', LI Huixian’, WANG Xinghua'

(1. Petroleum Exploration and Production Research Institute, SINOPEC , Beijing 102206, China; 2. Exploration & Production Research
Institute, Henan Oilfield Branch Company, SINOPEC , Nanyang, Henan 473009, China)

Abstract: Transform continental margin basins have emerged as important frontier areas for global oil and gas
exploration, with several significant discoveries reported in recent years. Based on a comprehensive analysis of the
distribution patterns and structural styles of typical transform continental margin basins worldwide , this study proposes a
three-stage basin evolution model consisting of the “rifting phase, sag phase, and continental margin phase”.
Correspondingly, a tripartite tectonostratigraphic framework comprising the rift sequence, sag sequence, continental
margin sequence is established to clarify the influence of basin architecture and tectonostratigraphic layering on key
elements of the petroleum system, including source rock development and reservoir distribution. As indicated by the
research results, during the sag phase, influenced by the barrier effects of marginal ridges or plateau structures,
restricted marine environments widely developed on the landward side, providing favorable geological conditions for the
large-scale development of high-quality source rocks. During the continental margin phase, depositional systems were
jointly controlled by sediment supply and climatic variations, forming three major reservoir types: base-of-slope fan,
large progradational delta, and platform-margin carbonate. The depositional thickness of these sedimentary successions
exerted first-order control on the thermal evolution of the underlying source rocks. On this basis, three typical
hydrocarbon accumulation models are proposed: base-of-slope fan reservoirs, in which efficient coupling with sag-phase

source rocks result in the formation of high-quality source-reservoir assemblages, with microfracture networks facilitating
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hydrocarbon migration; large progradational delta reservoirs characterized by commonly developed sandstone traps such
as rollover anticlines, compressional structures, and diapiric structures, providing favorable conditions for hydrocarbon
accumulation; platform-margin reef reservoirs, occurring adjacent to slope source kitchens, where hydrocarbons
migrate vertically along fracture corridors and accumulate in high-porosity and high-permeability reefal reservoirs. Base-
of-slope fans, deltas, and platform-margin carbonates developed in transform continental margin basins along the
equatorial Atlantic margin, East Africa, and both margins of the Central Atlantic exhibit enormous hydrocarbon
resource potential.

Key words: hydrocarbon potential, sedimentary infill, sag-phase source rock, tectonostratigraphic layer, transform

continental margin basin, passive continental margin

SIAMES: AT, 20 -F 0, o0 R, 5 . B 80l 20y K Il 320 % 2 st 235 A A0 5 B AR B [ ], A i 55 R AR UM BT, 2026, 47 (3) : 761-776. DOI:

10. 11743/0gg20260304.

TIAN Naxin, GUO Fengtao, ZHANG Zhongmin, et al. Structural characteristics of transform passive continental margin basins and their

exploration domains[ J]. Oil & Gas Geology,2026,47(3):761-776. DOI: 10. 11743/0gg20260304.

Rl 17 25 2 Ml AU 5 R A AR Y E
U, AR OR il 12 5 23 1 R 0] 43 B OB TR AL
e R 3280 R T 2 ARk RPGE I R s i 2 4
b (R SR B KRR s, BUE R A B Rl
A1 254 5 B 2 248 A A T A% Sy DU SR 2 ) L
AP LR IR e 250 FFIE
W By % X R0 4t T Sty L A USR8 S | R R A B
TE-Fli Sy SE AR BT Y iR B Rl R TR Hh 5T 4
5 PR A A R R B A S D i ORI 2R . T
e 2405 B, A AL R O L T A B T RUA R A B
Pili 5 1) R0 b 5 45 ) T A b, s SEURE S0 LR R
FERIAE 34 D7 T - (D32 e e W 2520, 45 R4 il 2
T = DAL B 3 8 S8 RE A ik BT, ¥ O3 e 4 U B
2 R 6 i Y RN R 2 A, U0 Cote d Tvoire 78 ML 2%
(PEG Rl s QKB S MR AT I 406 5L
IS = VYU Demerara 15 i L Cote d” Tvoire—Ghana
@K B MEFHIEHA | L UNAS Y BT BRI Ay B Ui
Rt o Kusznir 5 (2018) 4K 475 5 % WORHE /R T 2%
T VU 3 5T 54 SR AR AR 2 TAESY
TEANIRIR 1 R 96 5 VU AR PR B Bl R h 52 45 1 S
DURREE b (9 % B A Rr a0 R a2 e B T 23 PR
JE IR ZUAE T A4 Bl sl i 5 4 b e Ay e 8 Y i
G AR, AR 2 B G I M B g i %
[T 25 A6 55 AL A Y AR 2 MR R F AR TR OK
DU B A BT IR 4T Je 1T R b5, g Ay
FROER I A ARG AR BERG I A BE 2 4548, TR/K X LA
NP BRSO R HE R D 38 s B R A )
75 G 1) B 2R/ N B B O 1A

TSGR 38 A A, B 480 2R ol 5 2 1 T i A/ )
KR A Je BREO T PR R R A

IR A& R P KB 2 TR R g . 2007
4E , 1E Cote d’ Ivoire 73 1N 44 167 3%, Jubilee J< A3 < H
{14 % BSCR B 3 5o a2 T AT SR A B 9. 16 X 10° bbl
T2 (LA 7. 37 x 10° bbD™", 5 1R A2 A 5
SLARZR Y BT 2 2 1 oK i B 5 S AR 40 e, DR
TAESAF T — R I BRI R B L4 AR 1 R TR
Guyana 7% Hi /Y Liza Al Haimara yH F , 2314 B 0 < 0]
At it 154. 00 x 10° bbl il 3 5 H K PG T Senegal 75l
f{) Fan, Sne, Yakaar Fll Tortue Z2 1S W, 2HEWH RS
AR A B 107,00 x 10° bbl il 4 i o 3 B Bl 2 4 b
IO L AR =l A S R i W 72 L N U T
AR A A By 2 BT G 1 A i R A B i 4 A
T LR A6

AR SCHE T A BRI e 46 R G 25 4 M 1 70 A1 5 45
GIATT, B A 46 18 i 2% 3 b 3 e AR i Be SR I P
YRR RN % B8R A M S5 M R b v R SRR R R
it 4R )2 0 A 5 R B R A AR, O AR Sl - 42
HAT R AR T 1)

1 AR I il % 0 1Y) o0 A S 25
FHIE

1.1 £IRERABFRSE D RIS

Mercier de Lépinay %5 (2016 ) & T W24 7 -ffiil
I R RIE By 25 o B A A BRIV R0 Y 58
AT % A (1 1)1 Sk s b F 2500 TR
PH ¥ 75 3B Bt | Labrador ¥ | Norwegian—Greenland 1§ | 45
[FEIRGITADYSS! DRI ATl i S

DRV 52 R 8 1 48 A i 2 2 b e 22 (AR



F3M

FI2AH , 45 . e S g B K il s 2 £ M 5 A e 5 BB P

763

» My IP.“:—;": : :'
o =7 ¢ ‘ #/\/H/J /
- ( S ’ N 4 1 ,
\ .9
yaans..
- \
. R ‘

\

el |
NN

TRCHAR/ BRI O/ R B 2 W
el it S S
BT ARRA I il 2% F b o) A

Fig. 1  Distribution of transform continental margin basins across the world
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Table 1 Basic characteristics of major transform passive continental margin basins across the world*"!
>, n 5] S fd EL
me| A F e . e || e e
WS g AR i 2% b E A km? | ORI /m A VRl v KIRR ,
MMbbl fi#E/Bef
1 Porcupine % 1l Rockall /8 44 858. 60 10 000 3 53 423.0
2 Voring % b Voring 101 014. 60 8 000 70 4235 20 633.0
3 West Barents [ili 2811 %% Senja 68 776.70 14 000 8 55 1436.0
4 Hornsund W27 Spitzberg_Hornsund 34 575.20 3000 — — —
5 Wandel Sea 731 Northeast Greenland 33529.00 — — — —
6 Thetis 71 East Greenland F i 55 410. 40 5500 — — —
7 Liverpool Land ZaHh Jan Mayen 45 780. 30 10 000 — — —
8 |dLKVET: | West Greenland 73 Ungava Greenland 238 478. 00 13 500 — — —
9 Melville Bay 7} Baffin 2 70 104. 30 13 000 — —
10 Bache i North Baffin 71 582.90 — — — —
11 Baffin [ 22 Baffin 1 87 396. 80 — — — —
12 Lady Franklin %3 Ungava Canada 81 089. 20 — — — —
13 Hopedale 73t Cartwright 66 215. 60 6 000 6 123 4244.0
14 Orphan 71 Orphan 164 784. 90 >8 000 — — —
15 Scotian 7l Newfoundland =5 Ji 204 035. 60 — 27 189 7260.0
16 Sohm 7 East US Coast 492 663. 10 — — — —
17 Baltimore Canyon gt Blake Spur 95 766. 30 — — — —
18 | HRVEYE Carolina JfFAl Blake Spur 62 296. 00 — — — —
19 Hatteras 7} Blake Spur 636 542. 50 — — — —
20 Blake—Bahama 7} Jacksonville, Bahamas 233792. 20 — — — —
21 | SBIEE Gulf Coast Mexico /%5 774 810. 00 15 000 1053 45 498 419832.0
22 | ik Yucatan 71l Oriente and Walton 55472 112 913. 60 — — — —
23 Guyana 73 Demerara 15 Ji. 228 424. 80 >6 000 37 11303 25021.0
24 Foz do Amazonas 73 Eastern French Guiana 147 114. 60 100 000 6 151 61.0
25 Para—Maranhao 7.1 Para—Maranhao ( Amazon delta) 145 835. 80 7 000 5 84 132.0
26 Barreirinhas 7% Ceara 37 834. 60 110 000 7 1 0.4
27 St Piaui—Ceara 73 Ceara 64 679.70 7 500 27 294 288.0
28 j;%ﬁlzf Potiguar 7}l Potiguar 58 185. 00 6 000 185 2 087 3420.0
29 Senegal 7 1 Guinea 15 Jil 938 748.30 | 13 000~ 17 000 33 1554 55284.0
30 Sierra Leone—Liberia 7% Sierra Leone /& Jit 161 531. 50 8 000 7 294 259.0
31 Cote d'Ivoire 71 Western Cote d’Ivoire 185 522. 40 10 000 69 3098 9527.0
32 Benin /74 Cote d'Ivoire—=Ghana 101 208. 10 6 500 10 396 1369.0
33 Niger Delta &b Niger delta 211 984. 50 18 000 851 71944 274 708. 0
34 Sergipe—Alagoas 72 1 Maceio 47 092. 40 9 000 119 2364 8515.0
35 Argentina 75 Hb Falklands—Malvinas 540 498. 80 — — — —
36 | FORTETE West Scotia 71l Scotia Sea 750 173. 50 — — — —
37 Namibe 711 Walvis, Benguela 60 125. 90 7 000 — — —
38 Outeniqua 73} Agulhas 64 014. 00 14 000 36 193 3095.0
39 Mozambique # 1l Mozambique 473 455. 60 16 000 10 53 10 958.0
40 Zambezi Delta 751l Mozambique 246 838. 90 12 000 — — —
41 Rovuma 71 Somali 71241.10 12 000 19 238 149 990. 0
42 Tanzania 73 31 Somali 188 074. 40 8 000 21 32 28 090. 0
43 Lamu 7 HlL Somali 290 264. 80 11 000 6 12 605. 0
44 Morondava 73 1 Southwest Madagascar 269 176. 50 10 000 6 680 221.0
45 Tamatave 71 East Madagascar 61 788. 00 — — — —
46 Sagaleh 7 31 Aden 7 168 927. 00 5000 — — —
47 Guban 1 Aden 75 46 680. 40 5000 — — —
48 Aden—Abiyan 75 Aden 7 36 893. 70 — — —
49 ENJETE Balhaf b %7 % b Aden 7 19 387. 30 4000 — — —
50 Raya“gg‘%};ﬁ“kaﬂa Aden % 26 205. 60 — — — —
51 Mukalla—Sayhut 73 Aden 7% 35015.30 5 000 1 3 0.3
52 Bombay 71 Bombay 176 983. 20 6 000 111 6271 26 206. 0
53 Cauvery 73 Eastern India 439 553. 10 8 000 56 226 3754.0
54 North Carnarvon 7 i Southern Exmouth = it 307 185.70 10 000 256 4243 142 152.0
55 South Carnarvon 7 Southern Exmouth {5 Ji 189 632. 40 7 000 — — —
56 Perth 7 Perth 174 114. 60 — — — —
57 Mentelle %31 Naturaliste /& J5& 39 130. 80 9 000 — — —
58 South Tasman /& Ji 7 | Western and Southern Tasmany = )51 | 243 730. 70 — — — —
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Fig. 2 Cross-sectional characteristics of typical transform continental margins''*’ (see Fig. 1 for the section location)
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Table 2 Topographic parameters of typical transform continental margins, including slope gradient and width!'"!
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Fig. 3 Cross-section of structural framework, sedimentary infill, and reservoir distribution in the Céte d’ Ivoire Basin
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Fig. 4 Structural characteristics, sedimentary features, and hydrocarbon reservoir distribution of the Rovuma Basin
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Fig. 7 Sedimentary infill model and hydrocarbon distribution of the Cretaceous in the Guyana Basin
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