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Fig. 1 The location of Sichuan Basin and the composite columnar section of the Sinian-Lower Paleozoic oil-bearing systems ( Zou et

al., 2014)
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Fig.2 Paleogeographic scheme of the transgressive systems tract of Early Cambrian tectonic sequence, Upper Yangtze
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Fig.3 Paleogeographic scheme of the high systems tract of Early Cambrian tectonic sequence, Upper Yangize
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Fig.4 Paleogeographic scheme of the transgressive systems tract of Middle-Later Cambrian tectonic sequence, Upper Yangtze
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Fig.5 Paleogeographic scheme of the high systems tract of Middle-Later Cambrian tectonic sequence, Upper Yangtze

Bl5 147 X v - BTG i 2 1 e (L 3 3 Ay B ]



2020 4£(3)

b7 DR 2 A A o B 0T v [N R AR 2 38 A B LA TR, ) S 43

S BEJEE B FRR AR A A A 4 RS ) BRI 3R Y
KRB E PG TE— 8, O 58— T8 1Y P AR il
B, F B A 5 B0 A R AR D A A O T AR Y T
= PR, PEFR IRt b B VU AN R AFTE RS FE R
ifi A1 Rodinia K fifi 2 fif 5 T2 i RO AH 2 45 F 4, 15
A Pangea KFli 2L J5 v A A LRI W04 B i) 18 AH
B A MR A TR R B AR A o B T
L, v A B AR 38 6 S S R, AR BT LA =8
WA A X4 2 B DL sl 5 BUOR g - il
PR HER 08 3 B /N 2 il e B A% B B RS 2R S
TE— 2 1 LA v [ At Sy = A A8 Bl P 1% 3l B

HERZ KRR S FEEE TH =51
Z I R (36 BUR ) (50K 230 (gl i B A
PER) AU i ( 47 5Bl ) | T AR 350 0 65 x
10*%km* 30 x 10*km* |25 x 10*km’, #HAL3E PE1A
I NIAS NIRRT I = S - sl O R
%, W= Z B Y 0 1/ BBl BB RS B B,
] B BURA 1455 /N B OO i B T v iy
TR D 3X g v [y S VAR M 2R B R Y R
S, X TR MR- IR E R
WFFEUCE AL 2 AT TR T A i i v 5 R B 437 38
Gk, AT 1 AR = AR PR A5 A B IR
RMFERRZWANE A U-Ph AR 0 PR 7R R X
FearbT s, ot A AR R R R O — S — A
R R R A RGN (8 6) , HoR S MWk 8L
TEW % BAT REAE S L TR A3 I,

AN HRAE 5 2 G R Al B 1) A B B Y 1 Ak
e, TR A E A 5 2 2 & F AR, KW
W, 32 AN [V B 1) 23l 22 i ] & G . TEAR) 3 AR XS
TR BRI, B AT B 35 R ] R A A AN ) B ) 4
YER B S 28 AH G R B se i G, il T 404
SR R BOTR LR |5 0 38 0 445 T2 1 B 5ik 2
TR b2 M2 OBk i Jo ARt A S5 A BR A X 28
DR R AR XMER R I 33X o 7 1 vty v 2 o A Y
MERL, B DX 3 T S5 A T TR I 4 B R
AR R SE B Y 2 PR T TR KR 2 Bk
RS VI #] b 47 7 5o AL i 19 — 4> A 3 BT,
H FITX 2l 4 3 B T i PR B L R . AR Z
L HE ( Taphogenic trough/ Aulacogen) ™' 7 A
KRN TE i 2L 4 (Intracratonic rift) ' IR AR
HEH 5K A ( Intracratonic sag) MR Allen B 7
M2 3X =M TR A R 3 S T TR T b SR A 1
S, FURA BT B0 AL PR AL e R R B

ANIR) A SCH A A Ty P A 4R R i K il
WIAEAE , B SERTIA 1 4 7 FE R 2 R 5 — 1
i 7 30 il 2% T 2 b 1V 18 1E R Bk 4 PH—K T IR K ZL
Hi T U E  R R v A b TR AR R ERS E I,
XL /NRl B AR R S PLE B R A, A
B A T b 3 o s R S R e S — e 9
Wit 47+ 5002 & 7E 50 R 63 A0 v h 58 A
ARt 2 i S R E A M TN O T W
HE T = M UUR R R A E A RHAIR, A A
TENT T A R 4 T A Tl IR R 2 B RUURE e A5 X
T A 2 04 o A 2 AEL R AR A ik — o i e A
IR—Te VY ) 2 A 1) A 1) 5 S8 R0 Y 2R
T T X 5 PR A S B AR K,
A A IR 7 P S Xt R0 7 5 i s ) 2, {EL
SR RSORLIME Y 0 A1 S 6 2 Ah TR 1Y, IF A 2
TTZAE N5 51 A0 . INA B2 3 1k 1 i 2% v
FRBRER £ b PR 3 | e — A5 A M 5 2 A 2
O3 AAS SRR AT, (ESURLME 1 & B R B AL T Bk
KT o BIFEOARZFE S 0BT %8 iR, iR Eh
WAL K B A BRI, A R )2 2 0RE = 5
WHEBA/MEYAR SNAAER, AERIERT
W47 FE 45 00 ) w1 v BB PR B, 5 - B2 TR AR
T BB e REME A SR AN [T Y (BRI B A 2, X e ik
PR ER UL T RR ) X 1 S it J2 20 5 PR F 0 2L A o
SOEETN(EE
3.2 ARALEBSERER
TR F 4 T WOK R B &
B3R HZEHH A TS R A - i - S E 1
AR OTRRTE AL P 51, 224 B 01T 10 22 b 5 20 RN 35477
FARIR A, R KT B PN 7 4 B 1 % R
FMFIAEE T W8 T 468 )= S AR N ) 36 )2, X R
EAE e B A A AR KA £ F , oL
TESERLE I 2% , AR 5a PLIE S, T8 R M 24
BCMRG G . BT Z L& IR E B s
AT TE S 2 PE R T F R 2432 T A
BRI S B AL A TR 25 4, 240G
PG — A 2 A A 45 IR A b TR B R0 ek
M2, R B RBIA K, & 05 T K A48 & it
T, FR TR DY b RR OB A BT 2% | MR ML A R
Me, AR, IWUTRR B i 20 & RRE R A AR
R 8 Hh) 3 1 )« 24P 2 7 " AR S TROK & A LTI
B RAFAY AR kb, R 0 & & Bl 48 0 15 b
R I 5 SRR 2 T RS A Y < R 2



44

JL A5 RE R T

(3)

e B
n=171

ol
NI

R TR

n=364
N\

R 0T N VN B A BT

n=686
WWP\*\MMW/\_ N

KE D e, D
n=908

}Mﬂ\lﬁwmm )\/\MA\/\N\AMAE_AA# =
Amf\ﬂuwx Jim
A,

n=563

A .
R SNIRTA
n=696

e 5 B R
n=1549

T
n=589

5 4

Mrpartacnc,
75 WA T

n=475

AER Y

B,

0 500 1000 1500 2000 2500 3000 3500 4000

F# (Ma)

[ aen

[ s

Klo by AR R 5 A X LA R BE ARG (A AR RIS A1 U-Pb 4R 835 M5 D FCAA AR AR LE B 1ty A AR A

R B0 B R AR O AR 2 )

Fig. 6  Affinity between the South China block and East Condwanaland ( A. Comparisons of age spectra of South China Block with those

of the potential neighboring blocks in Gondwana, B. Reconstruction of East Gondwana showing hypothetical paleo-position of the South

China Block during the early Paleozoic'®'!)

F7 R EK B DU R ORI R A G N e SO, e R A T AR R R e 7 T A oy B
wEEIE . P E RN R RE T A B X R B IO [A) R B R BRI R 5 b, AT 3 R T
o R - DORRmE AR U, SR M A E T AFBERERR(ET)

ANAVTERLE 22 B A R R E SRR E B AT e R 2 AR R A R B S
HHEMERE  AHMER ME-TIR S 5 EEES W 7E B 2R B
ﬁ%%ﬁﬁ - 51 i 2L e K ek s ¢ e PEIERIA O oy TEARAC S

=

#u

- i K
" ) TN if =9 A S e
W ) T g K 0 ok - A e REECEEETG s TRREIRTOL

& 7

PN e 7 188 2 M AR E 5 Y AR A T U RO B AR AR FL A

Fig.7 The exploration targets of carbonate rocks in stable and unstable tectonic periods of the intracratonic basin
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Cambrian lithofacies paleogeographic characteristics of the Upper Yangtze
Block: implications for the marine basin evolution and hydrocarbon
accumulation of small-scale tectonic blocks in China

Chen Anging', Hou Mingcai', Lin Liangbiao', Xin Fengcun', Xu Shenglin', Zhong Yijiang',
Yang Shuai', Xiong Chen’, Zhang Xihua®, Wen Long”, Chen Hongde '

(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology,
Chengdu 610059, Sichuan, China; 2. Research Institute of Exploration and Development , Petrochina Southwest Oil
& Gas field Company, Chengdu 610041, Sichuan, China; 3. Sichuan FEerthquake Agency, Chengdu 610041,
Sichuan, China)

Abstract; The reconstruction of litho-paleogeography plays an important role in understanding the evolution of
sedimentary environment, spatial distribution of sedimentary formations and hydrocarbon exploration of basins. In
order to reveal the Cambrian paleogeographic setting which is the controlling precondition of the newly discovered
Anyue giant gas field in the Upper Yangtze Block and its significances to potential carbonate oil and gas
exploration , based on the seismic and borehole-logging data and the geological survey of outcrop section surrounding
the Sichuan Basin, the lithofacies and paleogeography of the two Cambrian tectonic sequences were reconstructed ,
and the characteristics of Cambrian source-reservoir-seal assemblage were analyzed. The results showed that, in the
earlier Eearly Cambrian, the tectonic extensional background induced a broken craton basin which had a deep
trough cutting the Upper Yangtze Block with north-south direction. The infill of organic-rich sediments in the trough
became the kitchen of deep giant hydrocarbonlayers. From the later Early Cambrian to the late Cambrian, the upper
Yangtze plate shifted to a relatively stable tectonic setting, and the basins on the Upper Yangtze Block were unified
and formed a craton depression basin. The sedimentary formation was characterized by the development of the
epeiric tidal wedge and associated salt. The tidal energy in the epeiric sea constrained the macroscopic distribution
of the reservoirs. The deposits filling in tectonic active stages were superimposed by infill of the relatively stable
intracraton depressions, forming a sequence combination similar to the rift basin which is composed of rift and post-
rift sequences. The transection-profile of this type of sequence combination is like a cartoon of the ox-head. The
paleogeographic characteristics of the basin, which experienced tectonic active interval and tectonic stability interval
alternately, was a major feature of Chinese small-scale blocks linked to their affinity with the big-scale plates and
drifting discretely in paleo-oceans in the pre-Late Triassic period. This special was favor for forming potential
source-reservoir-seal assemblages in the sedimentary formation which can develop giant hydrocarbon reservoir in
intracratonic basins.

Key words: Paleogeographic reconstruction; Carbonate; Deep nature gas; Cambrian; Upper Yangtze Block



