2026 4 1 H Jan .

F128& H1H i

moowe iF GEOLOGICAL REVIEW

BERIEMEERZ LRNEABPERES
— e R R AG

Ao, BRR AR KA FE D BAL KA
o TR A7 B LA IR % B AL 5, 100083

MBRE B F I P AR D 22 W SR — BT A T 1 77 3 1) S e, P 1 S 2 ) R e D 5 P ) g e S
CHU I UESE, W G 01 0 g A A 1 S B TE S AR X A 96 g B (82T A i A bR e 78 vl RSP ) T S
TR T G S e B XGOSR T AR B I R SR S e R R R TS A i A OGS X AT
FEHET R A A T AT BR 2> w785 1 15 S0 L Tl DX 3% St Fr) MR 2 R — R RN 1 e T
By bR A B — B Tl T R R Z L B U 2 XE R BUA ST T R GER a7 MR 0 i
Bz oAt AEFE A, R B AL R B E EE M ARHCAE R A R BB A B N A 4, 2 A A R i A B 4 U-
Pb 45500 260. 7 ~ 250. 0 Ma, KWZEAL N BUA A LMY Z & i—R = F it 45ahiE R RRAM A%
F AT DU AT FORF % AL i U A1 A4 I AQ PR SE 7 15 1 2 i rp— W St i 22 ), 25 DX sl T
PR TR R BGOSR A ST R AR AT S 7R g 8 AL IR — ) A 22 ) NW—SE [ B

Vol. 72 No. 1
,2026

i, AR P A A — B A R R B A T S AR AL 1R B
KRR IR B AUHR s M2 s M — DU AL ; 85 41 U-Ph JE4F  BF M

L PN VA Y NS B LR R DN iap e s e
AL, 32 PR AR AR i B S S T s, A
T G v A AR T S B O Rt P (T R AR R R
[4,2002; &F R A4, 2012; 3K 5 07 45, 2012 5K [ 46
4% ,2013; Li Jianhua et al. , 2014a, 2014b, 2018; JF
Mide F AR 345 2017; 4% SCR, 2018, 2022 7F A,
2022 ; A AR AE 2024 ), T A TR AR
e —% e A 36 107 ) 3 W9 BB kAT T AH R IF 5T
( Dong Shuwen et al. , 2018; Suo Yanhui et al 2020) ,
T/ T 22 R A R 2 S 5 TR R 3 P e E )
ZAESE (Li Jianhua et al. , 2012, 2014a, 2014b,
2018, 2020; Wei Wei et al. , 2015; Ye Qing et al. ,
2018) SR, W 11 4 T 05 300 4 g M R A 3 2 7 f)AIE
PEAAXTE > (FBEARSE,2009; Yan Yi et al. , 2009;
Ye Qing et al. , 2018; Ding Ruxin et al. , 2019; 7KJi%
EE 2019;Suo Yanhui et al. , 2020)

A7 T r ] e Vi A A b S A b A AR — 2
TMASHNIRTT A Y H M DX R/ A OC T2 b Al 1 |

A DU TSRS AT T R (RN
SR, 1998 2 AR A, 2007 ; BEIR 5, 2012 R 0%
85,2012 EAZE4E,2015; sk R = %2015, 8%
2555 20163 Gao Gang et al. , 2020; ABFIZESE,2022;
BEKIHELE 2024) AR L TR A T AL BB T 2 b e S
LR DA T 76 Fig B AU &R Al 11 vh—7 A= AR
TR 325 V1 52 B0 V-V A 3 SR A i S0 s 3 )
XUEE S A HLTORR P 3 T S gk Vg i 5 T
ZAEE XA AL A B L,

2024 4F 4 J 1E 0 E R E S R E (IR
JZ M AT P AN G B BRI 5E ) ML T,
r A A B S A TR L M AR S R — R IR
PO AR R A T R T S A, S8 AN IR 5200
W RN A B VAR e vyt | o B o A ol ) e
PV A AR LU TUTR . AR B IR ARV R S AL 2 R
— B TR R AR Z A AR B T )2 T
T RGNS AE M TR A i 52 o BT, 7R
T R S AL D — D 0 1 S 20 B A 3, iz

W AT E R AR R (985 :2021YFA0716004,2019YFC0604903 ) , 41 11 A 545 (4R35 : U20B6001 ) , Hh B 44 AL RS BT H (4

2. P23131,P23093) A SR,

IR H 151:2024-10-14 5 25 H 1 :2025-03-12 5 44 5 % :2025-03-20 3 24T 4t . ZFI/E, Doi: 10. 16509/]. georeview. 2025. 03. 045
FEHZ T A SUGEH , 55,1993 4FA  RIBFSE IR, 322 N SFA 38 4 3T 24 B 5% ; Email ;. yunxrgeo@ 163. com,,



LERE !

SE R 4 < U R By LA 1 T2 R 2 b O I Y 14 b A G A P 5 T ) s e e Bl 51

J5 3 S o 30 o e — 5% A 1 e B A I SR AR AL TR Y
WEHE , 5 T 5 G A e X A AR A
AL S
1 MR =

A T b 2 e 11 S 2R AR T B L
B4 45 ML, T A2 38000 km?, e b il 8 0 AR 4
20000 km* | 75 3% {4 | 52 P = 38 195 [ A0 A4 36 A% )
A AL R U AL I b A VAR | TR kG AR
1) SO A b e R T ke I i 2 I
FAEME , PG aEE B 1L kAt S RS
(IR, B A4 B AL AR Ll R 3 B B AR AR M B
(El1).

JEERVE 2 A R i EARR R TR R VR
PR BER AKRR ZER HER LR L
FAEEI AR H oA A )2 55 KRB AT 35 7000 m
(ZFERAREF 2007 B PR A, 2012 FHF RS, 20125
Gao Gang et al. , 2020; =FLA % ,2021), 7hHBIN A
TN Bl B PR L A DR R A A LA
iR EIEN T I R E St s Kilra L
L Kb R O 3 R O Rl 22 1L s —3
LH—MECE . HNWEEE , LL NE 7 NEE [1] |
NW [5] LU EW 1] A o 3, 2 0 IEWT 3 (253612
84,2007 ; T A ET A, 2009 ; Gao Gang et al. , 2020; %=
L&A 2021)

A LU T 7 T A 0 1 2 b e i i, o 0 DA 42

A %
®@
’ -
7 26 <
/ ’ ] LR T
? [f=xe) \ S
S o 4%‘5 %
3 g
Te3A RN @g@/ %%;O LA
E X KM o 3m4 &
H9 e 4 [£] [e]
T M Zd
coastline  fault Well drilling|
bVl —
i AT
) | bR
& =l Z basin basement burial depth

P 1 AL 73 b vl S 80 A 1 [T B KA T2 (a) (b)) AT BT RI> ()

Fig. 1 Geostructural location (a) (b) and structural unit division (c¢) of the Fushan Sag, South Depression, Beibu Bay Basin
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the Fushan Sag, Southern Depression, Beibu Bay Basin

Th/U [HZ KT 0. 1, KN AEIRAUA

FEfh FRSI-1871 MAFEAEFRAT 40 NI A5, SR 18
FEEART 95% I 5 5 , T2 AT 1% 3R 4R X (0 A -
PIAEIR A 259.80 + 0.95 Ma (MSWD=1.2,n=25)
(El 6a.b) (B 1; WKL RSO ; 40T RN ER K )
FE i FRS1-1872 JI4F- 3145 40 AN A5, T8 AT 18 2R
AL X A IIACE Y 4R I8 28 260. 70 + 0.77 Ma ( MSWD
=0.65,n=19) (& 6¢.d) ; ¥ i FRS1-1874 il 4 3t
AT 40 AT R, T AT R AR X B IMACT- Y474 Ay
258.70 + 0.79 Ma (MSWD=1.2,n=30) (&l 6e .f) ;
FE& FRS1-1877 MAFEALIRAT 60 AN A, B AT i 2R

AR DX M AL T 35 4F 1% R 259.80 =
0.77 Ma (MSWD=1.12,n=42) (&
6g.h) .

FEfh FRS1-1970 1 4F 3L 3845 40
AN A, T AT 0% SR 4 DX A JIASF- 3
AR K 250.1 £ 1.1 Ma (MSWD =
0.97,n=30) (& 6a.b) ; ¥ FRSI-
2005 MAEFEARAS 65 AN o5, H I
AR R A X 1 I YA IE
250.1 + 1.1 Ma (MSWD=0.46,n=
16) (Bl 7c d) AR R AEIX 1 By INAL
SEXIAERS g 258.8 £ 1.1 Ma (MSWD
=1.19,n=31) (Kl 7e.f),

6 11

6.1 EREGFRNRSZENH
MR S AE R AR )z, 2
P4 BaE A 1/3 VUL E R s A
A ZINRHE W 438 T B AR i
PO—ERSZ DL R aie 48 2 11, e DL
SCH RN G A LU A Oy W 3 (AR I
84,2012 FE ST M A 2014 X1 K AR
2022)
WA TR _Sith—m%
WE S RHEN B, A F K E
FUMIRGIIAE R A (1 8Y) FeiifE
HRA BB R RS S, B
ICE SRR & i R R T o K
SR R 1) A R AR e T R e
1A B 452006 5 ZE PN 2012,
XITREE 20225 B J7 4, 2023 ; 55 H |1
,2023) , I =& L5 AT 5 i
P vt e 3 AL B BE (250 ~ 200 Ma) |
th—p =& 1l (240 ~ 230 Ma) fE1E
B A 5 fd R A A DG Y 5 K 34 (Tang Limei et
al. , 2013a, 2013b; 7 HF4E 2014 X1 K% 2022) ,
R T R TG X A 85 A U-Pb 468
}260.7 ~ 250.0 Ma Z[H] , RZEL X A A 1
B R R A WP A TR
ACHB IS Kt R S G R E AR
FEHh S MR 1 R RAL X 5 BRI, 85 A U-Pb
SERFLE R 78 U ACR 254, 2+ 1. 3 Ma (KPR
25,2020) , L M RE AE S DK AU R R, iR A
T B G A B a A R R p B , H



SE R 4 < U R By LA 1 T2 R 2 b O I Y 14 b A G A P 5 T ) s e e Bl 57

Pel 5 LT i b e 4 LL T B i DRAA 1T 1870 ~ 1877. 66 m AE i WA
Fig. 5 Micrographs of typical granite samples from 1870 ~ 1877. 66 m in the Well FSR-1 in

the Fushan Sag, Southern Depression, Beibu Bay Basin
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Fig. 6 Concordia diagrams for zircon U-Pb analyses of granite Core sample from the Well FSR-1 in
the Fushan Sag, Southern Depression, Beibu Bay Basin
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Fig. 9 Evolution Model of the Northern Hainan Island—Southern Fushan Sag in
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the Beibu Bay Basin from the Cretaceous to the Present =]
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Hercynian granite over Cretaceous sediments discovered
in northern Hainan Island

——New evidence of late Mesozoic extension—compressional tectonic transformation in South China

YUN Xiaorui, FENG Jianyun, ZHENG Herong, ZHANG Ying, LUO Jun,
ZENG Yan, LIAO Dawei, ZHANG Qiaoxun

Petroleum Exploration and Production Research Institute, Sinopec, Beijing, 100083

Objectives: South China experienced multiple periods of extensional—compressional tectonic stress field
reversals during the Late Mesozoic. The tectonic reversal from extension to compression between the Early
Cretaceous to Late Cretaceous has been widely confirmed, but there is relatively little evidence of tectonic reversal
during the Late Cretaceous. Hainan Island is located in the southern part of the South China Plate and is an
overlapping area of the ancient Pacific tectonic domain and the ancient Tethys tectonic domain. It records complex
tectonic—magmatic events and is a key area for studying the tectonic evolution of the continental margins of South
China and the northern South China Sea.

Methods: This study is based on the geothermal scientific exploration well FSR 1 deployed and implemented
by SINOPEC in the Fushan Sag in the northern part of Hainan Island. For the first time, a set of granite interlayers
between the Paleogene and Cretaceous was discovered in the northern part of Hainan Island, and systematic
petrological , geochronological, and structural geological analyses were conducted on granite core samples.

Results; The research results indicate that the granite interlayers in this set are mainly composed of plagioclase
granite, diorite granite, and granodiorite, which undergo mineralization and alteration; The zircon U-Pb results
range from 260. 7 ~ 250. 0 Ma, indicating that the crystallization age of this set of granite rocks is from the Middle-
Permian to the Early-Triassic; Combining the sedimentary ages of the Changliu Formation of the Paleogene and the
Baowan Formation of the Cretaceous, this study limits the thrusting time of the granite rock set to between the
middle—Ilate Late Cretaceous and the Paleocene.

Conclusions; Based on regional geological surveys, oil and gas drilling, geophysical data, and previous
research results, this study identified a late Cretaceous NW—SE trending compressional structure in the northern
part of Hainan Island, providing new evidence for the study of the Late Mesozoic extensional compressional structure
transition in South China.

Keywords: northern Hainan Island; Cretaceous; tectonic—sedimentary evolution; zircon U-Pb dating;
compressional structure
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