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Distribution and petroleum prospect of Precambrian rifts in the main cratons, China
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Abstract ; Geologic, geophysical and drilling data were used to prepare the thickness distribution maps of Changchengian, Jixian and Nanhuan
systems in China’s major craton basins, so as to preliminarily prove the distribution of Precambrian rift. The Precambrian rift centers of
North China and Yangtze cratons are embodied by a set of rift sequence rapidly changing from coarse to fine. It is judged from isochronal
comparison framework of the existing rifting strata that the Meso-Neoproterozic source rocks in Ordos Basin and Sichuan Basin hinterland
were less developed than the rift center areas beyond the basin coverage. However, the Neoproterozoic rifts in the southern and northern Tar-
im Basin have different distribution patterns, formation ages and genetic evolutions. The rifting in the southern Tarim Basin was related to
the mantle plume effect with South China continent (constituted by Yangtze Craton and Huaxia Craton) as the center, while the rifts in the
northern Tarim Basin were mainly formed by the back-arc expanding due to Panthalassa subduction around the Rodinia supercontinent. The
rifts in the southern Tarim Basin were opened later than Huanan by 20-40 Ma, but earlier than the northern Tarim Basin by 40 Ma. The Pre-
cambrian rift evolution played an important role in controlling the Early Cambrian sedimentary basins, for which the latter is characterized by
“forward similarity” rather than “backward similarity”. In Tarim and Yangtze areas, Precambrian basins had significant inheritances from
Nanhua-Sinian rift basins. In North China, Qingbaikou rifting center migrated towards southeast, controlling the development location and
transgressive direction of the Early Cambrian basin. Based on the current researches, the development location, scale and distribution charac-
teristics of Precambrian rift in China’s old cratons still show a diversity and complexity in dynamics, leading to different views and conclu-
sions on filling evolution and exploration values. Besides enhancing seismic data processing to further pinpoint concealed rifts within the ba-
sin, recent researches should also focus on rifting sequence identification, stratigraphic correlation and filling modeling, attempting to deter-
mine the Precambrian rift types and solve evolutionary dynamic problems, so as to restore the basin prototype in the stages closely related to
hydrocarbon-generation and prove the distribution laws of source rocks.
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Fig.1 Distribution of the Meso-Neoproterozoic rifts in the North China, Yangtze and Tarim cratons
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Fig.2 Meso-Neoproterozoic correlation in the North China, Yangtze and Tarim cratons
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Distribution of the wedge reflections of Precambrian in Tarim Basin

S IR 22 3 80 M A AR e B ) - AR A T ) 2R
PURFAE - B A 52 NE [l & A o A 2470 30 R K
i;ﬁJE,%EE SW [a] NE [a] Ja i B2 Bk HAh B HRAIE 52
RS AN TR A ER FAOR HER,
RH AT RS,

3 A 20 2 T Aok 55 T AR

2 b 1y 2 1)

RIER M A 22T 7 AR AR R A
= L1 D) 0 5 N v o I S B O N )
TIER G E/R WAL D)1 F . 5E a2 R A
RIS T A FE X 20 A T A xR A T
FERS Joy i 2 il 4 T
3.1 BEERERMMATERLRAREERMEREWL
3.1.1 #F £4nid

Y o b g A 0 A AR AT 40 3 AN BB
1 m&fﬁﬁﬁfml:u—Eﬂa*ﬂfyi“élHE’\J‘H%Ly”BaJ:’F?ﬁ
P LI 2Ce) I i ¥ A L B s A Ff0 35 T 7 A, rh i 1
BERRIR AR & 3 AR b3 SR A A L1 7 Ca ]
Gl B = A AR AT B A B A U-Pb 4R IR
761 £ 8 Ma™  RFXEHIE)Z T 1 ERRAERLE 2(0) ],
T 5 L S 4 R D) 1) 2 b P 0 284 L D 5 3 1 R Bt
A IRBE R K Il E R A TG B D R
U-Pb 4E#4 J 803 £ 12 Ma"™>!, |5 # & 794 £ 11 Ma",



L]

A A o ) B T i A A A - B R 15

FEAS 55 R DX AR 2y R . 5 2 B BeAE il A
DXRA =177 4 2 K T W8 A 1) R A KL e 445 D R AR
[IE 2Ce) 50 1T P R 2 BRIt DX AT A OBUREE 52 L 5 1
KR ELE 200 T 55 3 Br BB B R E K S

LT Bl 5 2 R 58 o LA VK U I oK U AR A R A
G R s DX 0] PR AR A e R 2 CREIED [ 20
13 0 2H O P4 D R R A G T 3 — B 8 B Y
BB IUE

(a) M4ELRH

N 1
e (RKRE)

(BWKHH ) EUBde VRER KUAR ERE HY0E (Bk)

(b) RIER

= B B . E =
H MR RRETBMS RETRGG KREON WEAL BEMEC EERERER SRR/ RRAR mide B2 R

B2 (c) ol

AR R EE L BOR S A STIRL43 ], P i T X g R R AT SE A AL o i 2 % 30k 13,450,
E7 #-rHFHREELLRAMERRKERELHE

Fig.7 Tectonic paleogeography evolution from early Nanhuan to early Cambrian in the middle and upper Yangtze region
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Fig.8 Rifts and basin evolution from Nanhuan to Early Cambrian in Tarim craton
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Fig. 10 Relocation of rifting centers in Mesoproterozoic-Cambrian and its control on basin distribution in the North China
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