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Three systems of the oil and gas formation in the world

Deng Yunhua Yang Yongcai Yang Ting
(CNOOC Research Institute Company Limited . Beijing 100028, China)

Abstract: Oil and gas are generated from organic matters in the rocks of sedimentary basins. Through an intensive and systematic
study of global petroliferous basins, it is recognized that the distribution of global oil and gas fields is highly uneven, and most of oil
and gas are enriched and accumulated in a few strata of sedimentary rocks. The distribution of oil and gas is significantly controlled
by source rock, so that it is necessary to search for the source rocks initially before discovering new petroliferous basins. The nutri-
ents required for biological growth in the sedimentary basins primarily come from rivers, and the nutrients flowing {rom rivers into
the sedimentary basins control the degree of biological reproduction, and then control the abundance of organic matters in the source
rocks, which decides the amount of oil and gas generated and the degree of enrichment of oil and gas resources in the sedimentary ba-
sins. Oil and gas are mainly distributed in the three systems on the earth, i.e., the river-lake system, river-gulf system and river-
delta system. Specifically, the river-lake system is an important oil-bearing area on the earth. Lacustrine oil is mainly produced by
sedimentary organic matters from the algae died in lakes. The growth of algae depends mainly on the nutrients that come from the
rivers and flow into the lakes, and these nutrients can facilitate the growth of algae in the rift period and provide a guarantee for the
formation of high-quality source rocks. The river-gulf system is the main distribution location of global marine oil. Gulfs are the es-
tuary of rivers, which brings abundant minerals for rivers to promote the growth and proliferation of algae and other aquatic organ-
isms; moreover, the gulfs are relatively isolated, which are conducive to the preservation of organic matters. In fact, boasting of the
biggest reserves, the coal-type gas generated from coal-measure source rocks is the most widely distributed in the world and is mainly
distributed in the river-delta system. The sediments brought by the river provide fertile soil for the growth of higher plants, and the
native higher plants on the river-delta plain provide a solid material basis for the formation of coal-measure gas source rocks. The del-
ta stratum reservoir is well developed with good reservoir-caprock configuration, which is beneficial for natural gas enrichment and
accumulation,
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Fig.1 Satellite remote sensing analysis of red tide in Bohai Sea
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Fig.2 Nutrient enrichment model in lake
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Fig.3 Structural units and oilfields distribution in Huanghekou sag
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Fig.5 Regional geological profiles on the passive continental margins of the South Atlantic
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Fig.6 Depositional facies in the secondary stages of strong rift period in Santos Basin and Campus Basin
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Fig.7 Distribution of depositional system of Abu Gabra Formation in Fula depression, Muglad Basin
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Table 1 Characteristics of the source rocks of rift basins in central Africa
osii FEREA TEEARZER P TOC/ % UESE AR E

X T H TG W AR I 1 MG T 198, R 6. 95 UESE
zZu T H G WA A .1 iR 1. 00~4. 00 UE 52
LB T AL A 1IN BUAME  2.00~13.00/2. 50 TE 52
BRI N RS WA s RIAUE S RIAUE S RAE 5
B T HESRAMR S T G E  1.00~5.00/1. 30 E 8K
FraE FABGWARE 0.1 RIGHE 0.32~3.24/2.08  GESE
LB TAEZLEmRE 1L 0.32~2.83/1.70 IESE

/"2 R P,

10%¢ H1 0. 26 X 10%t, 31X &6 75 175 HLAT 55K i) 8 % %
F3 5 FLAE D 8t DX A A — S ol PR R AR AR 1 8 7
BHAT R K —rh Ll B T
2.3.5 KRIFFELSHAER
RAEHBWARARIE KA AL T ARV AR TS 21
BRI E W 2 . ARAE R JL A BT vk IR
2 IR W SC P L B B SRR, 2K 2 3500 km,
BN 30~150 km, 43 AR PG 0. 2R A7 T 3R AR

L H JEEFE R Je WEE N . ALK 2100 km, R
PG 580 30~ 150 km; P4 3247 F 13 F 35  WIR () 0
K A B HH S JE A SR 4EBE N L R ALK 2500 km,
ARPG5E R 50~100km, RIAEHBSWILEL T 16 1M
U115 ) 5% TUT 73 ) o™ A 8 e ) A B JHL el ol R A
S EARM AR B S Al ARHE
FA3 16 ARG BA AN R 48 35 R AE T B 1 AR X 57
MRS TSRS



% 6 3

Xz A 45 - S SO R = AR R 885

AR AR 2445 P S SRR A 1 E 1 IR R TR R T
W Rt B e i 2 00 AR A K R 3 el e
FRUR A 5 ) A 0 R T & B, HA TR
BV B R T s KA B R K, BT
Ja AEE 5 TARAE R s (R e A WL .
MR R Ngassa2 H FHEH g% — T L GRE N
2325~3193m) {1 TOC &5 3. 07% ~9. 80%
THAREADY TR, AL R e A . 3
R 1T A A A A A 2R BT e A R AL = A TR
TRZ =AW D BRI 2 0 5 2 MR B B B A 2 .
AR TGP A IR PR TR R IR s L
T AR o T Je VR P A B A i R A A 2 R O
] A7 1o ) 1o 3 A% 2 R 30 KT B B A op SR AR LR LR
A i ) R R 5L A= LB A G B AR R 4. H R AE M
FAALHR KA = M & B X &K BL T Jobi-Rii, Jobi-East,
Ngiri,Kasamene & K—H1 BUL 5Tyl 6 B R JE &
B X

2.3.6 ERBEHAR

B EE JE VU W19 A 3k 32 27 PG 94 kg8 4 L b 95
WP EES NG P N RS E 8 N DN E-S S8 NP IN
T 3, | A TP 280 55 T8 A 25 b . 3 4 5 b 1) il R
TE J8 T 06 s i TH 34 o v B R R A 2
b T2 B WA U B TR A 9 2 R M e
B BB R IR RS TOC &8 1% ~12% , T /i
MRLLT RIS, B, DB £ C R A M4 K2
BRI AR R s (R 8) . B B T — v 1t
TURL = A N — TR AR P 5 I R A I (B e
XA 2 BRI AU E ok B = A R
PR SR Y Je s TOC S8 0.5%~5. 0% M2
TOC EFH Ak 50% , T EEARZE B DL BY sl 11, BEOh 3
F AR K R AR AR R R R R A . BN
VY SIE H 5 11220 I A b AR 13 X010 km? L 16 5 48 T T
SRR R 100~300 ms TOC 2R 1. 0% ~12. 0% CF
YR 4. 4%)  TEEARZERS TR T, B,

OO0 OO BB B 4=

@i WHE E
b

=AW ERE KH

2l W=AW RRE— B 4w
PR 23] A

8 HHINERAMBSEEREESS

Fig.8 Distribution of the oil and gas fields and the source rocks in Central Sumatra Basin
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Fig.9 Restoration of global palaeogeographic environment during the Middle Silurian
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Fig. 18 Miocene delta depositional system and distribution of oil and gas fields in Kutai Basin, Indonesia
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Fig.19 Organic facies analysis of Bekapai coal samples in Kutai Basin
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Fig. 20 Distribution of Middle and Upper Triassic sedimentary systems and gas reservoirs in North Carnarvon Basin
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Fig.22 Distribution of Miocene delta depositional system and gas fields in Nile Delta Basin
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Fig.23 Distribution of Upper Jurassic delta depositional system and source rock in Papua Basin
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