$29% 51 .
202443 f A mR MR 1

MREIE
DOI:10.3969/j.issn.1672-9854.2024.01.001 XEHES:1672-9854(2024)-01-0001-16
T Yo RIS MR TR R

V4 R X — B DX R 28 0 — SR VLR o P 4
Bkt v S Y A e AL Y T 24

%1%;@ 1.2.3’ _ﬁ_ 3 4.5 @ Fﬁ4 ;.b %’z_;l,z.;s’ iﬂl@lﬁ:]'z'x, 'v,}{if‘? 6’ 1:% %5%4.5
1 l%ﬁﬁm&?&ﬁ%ﬁmm%iﬁj\ ;2 ':Pliiltum%mﬁixﬁa RA R A S A 3 T E A N L BT B 5
A VYR AR M KB S HOR =R 5 5 o E A AR BB R )2 1 R S0 & VU e A R0 &
6 HE A AL DU R R

W E NAMEM B E s R4 s U-Ph R0 ok, B 28R4 X R 45 A g 0 — T
L WKMo RSB AR, AV A FEMERTNN T TREBAFNETREAIAN L=ZF 5 0% T
BENERER, AN LB FAE AR EER RN R, IR ELN BT AN RS2 FLHET,
KEHEMEFET R E XFHRI ST B RWA R G fERH ., ERBENNRE T2k EEEHEWE, kY
Gl M E R WAL WA E THRERE . Bk ZH—F g Z W (147~141 Ma) 3 7% M0 3% fn 3 3 5 K
WHATAE, Z2GZH B (H120Ma) FUMN S LFALTEH -RERBELE . FEERR ZELH—K
AR ER R ER P H AT RN —E RN — N R AR — TR FRR, AR THEAT LA
WATRE, HERAE SR E EE AN BRRAETEN TR, VR EEAEF MRS NRTETR, MEEF
M RSN AT AE, FEERHNNAERGHENTE SR P, R 2R EBR R, %
BREPM RO GAFEAMG AR RE A AT KA EWEFEEATREREER SN LB ETH
BB, R R R E A R R

KBRS 46 U-Ph 55 Rk A AR MRS B AE AN

FENES:TE121.2 SCHERARIRED : A

S| SKEE, VROl W, 5. PYIRCAR TG —bR X RO I — 2R VT AT e A1 A e 0 Bl D6 W 2 s Ak i ) 24 [0 . VA A<M 5T, 2024,
29(1): 1-16.

ZHANG Jianyong, XU Qiang, CAO Yu, et al. The subduction and closure of Bangong Lake—Nujiang Ocean in the Dongqiao—Beila area, Tibet
and its constraints on the evolution of southern Qiangtang Basin [ J]. Marine origin petroleum geology, 2024, 29(1): 1-16.

0 ®/i IR, BEJESE A AR R BE A — RIS
WA RS WRAR R AT REG B R H %‘F FAEFE

T 9 J E— R IVR DF G B WO KRR RE B2 8 — I PE A ok % 240 %k A T 1) AL AR b i)
Bed ! o PEA M —ROITAE G PR R BE R RIIE BRI W 0wl A S D AR S TR A IR (190 Ma 5]
WP, R E RS RN RO E . 160 Ma) 7, 5 ORERE R, B % b A G B ke 1Y)
18 3 TR 35 73 2 (HJR XS HE AN I —RVLVEAT IR . A HE I 6] g 163 Ma (GG Bl 43 ) 1% 145 Ma
AR e R T A R B B 2 A BB R A — B0 (R KR AR ) 0 (H A WS A R g B
I R R . — B BE A — VLR LG REH I Gk & MR D L — R A i
e —E TR =B TE A TEIR 5 000 km () A IA SR BRI — AT BN ok B PR e
B RR A E (BE HARF op AR M AR BRR R JRIE BhTF 120 Mafst 1k, AR5 i BN 5 I i e 1)

|13

Wik FB: 2023-12-28; Bglnl F J]: 2024-01-28

AR T A O RS P A A T ORI H I8 S A R 6 OB Ak 5 BEA A i B R TR (45 :2021DJ0801) i E 48
FLERE ST E AR A B 1L X6 RS - TIHH'F STH R 207 (4 5 :42272257) tﬂﬁﬁ{iuﬂiﬂ}%mil b 5 A v AL
Tl SRR (2 4224 1202) B B/ — TP R IR -0 P B ROTUBLIC SR (4 5:42272237) (1A e B
Al E SN REN T R I IfcM%&{EmiﬁJ?‘v%nwxrw“ WRE . EAE ML 310023 WETLAHLIN T PG X 76 VR 920 5
LA AT M B AF 5T ¢ 3 E-mail: zhangjy_hz@petrochina.com.cn

B AZ A VPSR TR RIE 0L, R R AR | DR TN A (RS . A Ml - 610500 DU JITA A T T BT R I 8
5 VU R A1l R s E-mail: xuqiang@swpu.edu.cn

IMNARINE  ORIGSGIN PETROLEUWUW/MMN S GEOLOSGY,



2

FRZAAE T IR UL 20X PR I — AL
PR DT S A IATR 38 BRSO AR BN I8 3 i 1 o
S TAC RN,

DL F YA WI—RITAE & LI Y JE 5k 22 3K
E2 ] SO AR NI 221 K703 5 4 AN D SR =Y A i el
A A R I AR O TR A E A
T 304F A DIAR, BRR T E W M BTRAIAR X T
ek I TGRSR AR AT A 2 PR A R B
Vo — BRI R IS A R A AU A SR S
T ETE B , M RAF AR5 55— Tl
N T A M AT R A A i i A5 P BRI
GEPRTES 3 A PR A S RV AR 5 0 A AR T
M, {H ML 7E YR Y B AR M 7548 ] RE DR AT 52 38 1k
SR R R TE R G A ) I R B — R IR
—lF R IRV KLY 150 km B ILZY FE 60 km [ RH
TG, s 1R e R A AR IR AR . IR
SRR TE T I B IATR I R JE 3 2y
TR 1T PR 22 G il (2 A LB DA e T
IRJEE B H R (TR BRI A X R 2 305 m) 27 H o)

AT 2024 4F 4529 4 45 1 148

A B AN R Bl FLAR Rt RE TR SCHE MU <
FRAIIE o PRI, T 23— A0 T e D 38 i
B KT BA BRI AT U 3R 8

JE 5 BEA W — IS4 Bl N 2 ZR ek il
U -IN-FE TR R BB R R SIS B R R
B ERE AT IR W — LG5 h By
ARIG—IEHBIX W aR iR A K/ HUZ 8 AT,
R E PRSI — AT A AF o 3 ol o A R A 5%
B 5 BT M e il AR R AL T B E R . A
T 3o JE R AR T — b X P AR AU E W IR AR, A
1117 PR A2 BIE 2 15— 2835 (40 R oo 3 ol ik 8 0 AT 5
(], FFAE X R B0 2 M )l O B

1 Xt ERsts

T B 5 AR AR PG 7] AT 48 SR — &R
B 3 D FE T A 37 T 7 7 o D v 78 ) BIE 2 18—
T 1 R I8 30 i R ML 7 5% o Bk B 47—
A | AT 5 R R U A e A M o i T
Y SCHEF 3 0T (18] 1) Hoeassty

o “%,gém
Mil-midign =

B 1140 L el

[T ESE ) EXCCRNN - EEES
Bl e B 2w Ky wawa o zza [ s

[ P e Lo
O] bt [ sttt [—] 42

B 1 PRNE—RITESHERN—T EMERERE discik(3 ek

Fig. 1 Tectonic map showing Bangong Lake—Nujiang suture zone from Gaize to Dingqing (cited from reference [3], modified)
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Fig.2 Stratigraphic correlation in the Bangong Lake—Nujiang suture zone, southern Qiangtang Basin and northern Lhasa terrane
(cited from reference [3,12-13], modified)
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Fig.3  Geologic map of the Dongqiao—Beila area
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Fig.4 Clastic constituents of the sandstone and identification of tectonic backgrounds in the Dongqiao—Beila area(base map cited from reference [49])
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Fig.7 Subduction and closure processes of the MesoTethyan Bangong Lake—Nujiang Ocean in the Dongqiao—Beila area
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Fig.8 Correlations of the development and burial of southern Qiangtang Basin and the evolution of the MesoTethyan Bangong Lake—Nujiang Ocean
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The subduction and closure of Bangong Lake—Nujiang Ocean in the
Donggiao—Beila area, Tibet and its constraints on the evolution
of southern Qiangtang Basin

ZHANG Jianyong'??, XU Qiang*®, CAO Yu*, XIONG Shaoyun'??,
LIU Siqi*?, TAN Xuanyu®, TAN Xiucheng*®

1. State Energy Key Laboratory for Carbonate Oil and Gas; 2. Key Laboratory of Carbonate Reservoir, CNPC;

3. PetroChina Hangzhou Research Institute of Geology; 4. School of Earth Science and Technology,
Southwest Petroleum University; 5. Southwest Petroleum University Division of Key Laboratory
of Carbonate Reservoir, CNPC ; 6. Sinopec Chongqing Shale Gas Co., Lid
Abstract: The Bangong Lake—Nujiang suture zone is an extreme important tectonic boundary in the Tibetan Plateau
which is not only closely related to evolution of the Tethyan tectonic domain, but also directly controls the formation and
inversion of the Mesozoic southern Qiangtang oil and gas—bearing basin. Based on stratigraphic correlation, sandstone
petrography analysis and detrital zircon U-Pb dating, this paper reconstructs provenance changes in the Dongqiao—Beila
area and reveals multi—stage subduction processes and microblock amalgamations in the central Bangong Lake—Nujiang
Ocean (BNO). The BNO branch (Amdo Ocean) at Dongqiao—Beila area began to subduct in the Early Jurassic, resulting
in amalgamation of the Amdo block to the southern Qiangtang terrane and rifting the Dongkaco microblock away from the
northern Lhasa terrane and formed two new BNO branches of the Donggiao Ocean to the north and Beila Ocean to the
south. The lower Xihu Group close to the Beila suture in the south of the Dongkaco micoblock shows recycle deposits
from the underlying Upper Triassic Quehala Group, while the upper Xihu Group close to the Dongqiao suture in the north
of the Dongkaco microblock began to receive detritus from the southern Qiangtang terrane, indicating the Donggiao
Ocean demised and the Dongkaco microblock has amalgamated on the southern margin of the Qiangtang terrane with a
peripheral foreland basin developed during the Middle Jurassic. Subsequent subduction of the Beila Ocean droved the
Dongkaco microblock continuing to converge with south Qiangtang terrane in the Middle Jurassic and promote abundant
materials from the south Qiangtang terrane transporting into the Middle—Upper Jurassic Jienu Group in the foreland basin
on the Dongkacuo microblock. Wide collision between the Qiangtang and Lhasa terrane occurred during the latest Jurassic
and Early Cretaceous (147-141 Ma) and continued during Aptian (ca. 120 Ma) until the Beila Ocean finally dimed at
Donggiao—Beila Area.

In response to multi—stage northward subductions of the BNO, the south Qiangtang Basin changed from passive
continental margin to active continental margin during earliest Jurassic and developed arc—related basin system of east—
west extending back—arc basin, volcanic arc and fore arc basin from north to south. The Lower Jurassic Quse black shale
and overlying Buqu bioclastic limestone deposited in the back—arc basin. Continuous convergence and microblock
collision contributed to rapid regression and uplift of the south Qiangtang basin,resulting in the deposition of tidal Xiali
Formation with gypsum and mudstone during the Middle Jurassic. As the result of collision between the Lhasa and
Qiangtang terrane in the Early Cretaceous, the south Qiangtang Basin evolved in fold thrust belt of the peripheral foreland
basin and resulted in differential burial and denudation of the Jurassic successions. During the Late Jurassic—Early
Cretaceous, the Quse black shale and Buqu bioclastic limestone were correspondingly buried rapidly due to the tectonic
compression and entered the stage of oil generation and dolomitization, making it become the most important
accumulation period in the south Qiangtang Basin.

Key words: Bangong Lake—Nujiang suture zone; zircon U—Pb dating; the process of subduction and closure; provenance
change; southern Qiangtang Basin
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