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Tracing source-to-sink process of the Eocene in the Eastern Yangjiang Sag, Pearl River Mouth Basin: Evidence
from detrital zircon spectrum
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Abstract: Important breakthroughs have been achieved in hydrocarbon exploration recently in the Eastern Yangjiang Sag of the Pearl River
Mouth Basin. In order to clarify the provenance of sediments and the process of provenance transition of the Eocene Wenchang-Enping
Formation in the Eastern Yangjiang Sag, the detrital zircon morphology and ages of 7 sandstones from the Wenchang Formation and the Enping
Formation are analyzed, with zircon U-Pb dating method. The results show that: (1) the sediments of the Wenchang Formation are sourced from
some peripheral uplifts consisting of Mesozoic magmatic rocks. They are called in-basin provenances in this paper, which, with limited input, is
beneficial to the formation of semi-deep lacustrine source rocks. The sediment source as such founded the material basis for petroleum
generation in this area. (2) During the time of Early Enping Period, the provenance of the sag is dominated by Caledonian magmatic rocks or
their recycled sediments exposed in the area far to the west of the Yangjiang-Yitong Fault Zone. Even the sediments for some small areas are
still supplied by the peripheral uplifts, the basin provenances had changed from near-source to far-source ones. While the upper member of the
Enping Formation was deposited, the sag is filled by the materials from both South China plate and peripheral uplifts with the gradually increase
of material supply from the South China Plate. Both the enhancement of material supply and the weakening of sag-controlling faults lead to the
sag dominated by shallow braided delta during the whole Period of Enping Formation.
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Table I Parameters of detrital zircon U-Pb dating samples of the Eastern Yangjiang Sag

P 5 JAB B2 HURE PR /m Focd NGB RIEE >90%)
S Y20-4 BAPAH BB Fay 3558 Hil Ry 95
o Y205 B4R HH 3378 A o8

BPA E B Fay 3692 Hil Ry 105
Y20-7
BAFATE HIB 3979 Gl 110
BF21iE BPH TR Fay 3382 e 92
Y21-3 XEHE Fay 3588 WO H 114
MEH=B HIE 3660 b 93
10 j

0. 0
X
%
X%
EHZReE

=
= 0.1
=
J5i
Y20-4B £ W
Y20-58 Al
0.01 - Y20-7R
Y20-78T
% Y21-3@T
Y21-3%=
X Y21-3X=
0.00] +——————7— — — 7
0 500 1000 15 2500 3000 3500

00 ) 2000
U-Pb4EH%/Ma

B4 BHILZR MWD 5 1 8 85 A Th/U fH

Fig.4 Th/U ratio of detrital zircons of sandstones in the Eastern Yangjiang Sag

1864

200um

130

O » sO o Olw

200um 156175 s . 200um

5 BEYLAR MRS = B I 5 0 B AR R e 4R
BT HAFER (Ma)

Fig.5 CL images of detrital zircons of sandstones in the Eastern Yangjiang Sag

& BT B A, AR IS Tl 59~ 63 Ma, J& & it 4 Pb i FIAE RS, 404 L N 60~ 1898 Ma, [A] 4 L) A
B 7)o B &6 G B s 0 i 45 0 3] 3 2%, o8 A, b 82%(864 ), Hd k% a2 5
THBRZAKER, SRR B A 70%( 74 4~ ) 5 B AR & 7%(74), 5 Y20-4 3

Y20-7 B4 L BeRE A I AS 105 AN B4 U- RSV RL o AR AR T AR AR IR 4 B 8%(8 )



130 TV 1 o 5 55 DU 20 i T 2021 4 12 A
i 100 .
1007 Y20-4(B V4 EB, n=95) 1007 Y20-7(8-F4A LB, n=105) Y20-5(F4 LB, n=98)
80+ 80+ 80
60 60+ 60
=
<40 404 40
20 204 20-]
olm w B = = e ' | . u ||_A_I|-I 1.
EKIJTPCDS O € PsP2PtiAr2An EKJTPCDS O € PtsP2PtiAnAn EKJ TPCD S O E PtsP2PtiAr2Arn
DK IR A% i AR
1007 ) 1004
Y21-3(RFA T B, n=92) Y20-7(BCFALR B, n=110)
80 80-]
60 60-|
&
< 404 404
204 20-]
0 n ™ n = 0 un i ™ I "
EKIJTPCDS O € PtsP2PtiAnzAn EKJ TPCDS O € PsP2PtiAr2An
KRN B AR
1007 Y21-3 (BB, n=114) 1007 ¥Y21-3 (XBAZB, n=93)
30-| 80
60+ 60-|
E
<40 40
201 269 WL N,
| \
EKJTPCDS O EPuPePuAnAn EKJTPCD S O €PuPePuAnAn _,-"\/-bﬂ—’)/
WG BN oS, B2
Bl 6 PHYLARIUIAD A B JE &5 A U-Pb 468 4 #i
Fig.6  U-Pb age distribution of detrital zircons from sandstones in the Eastern Yangjiang Sag
44151 Y20-4(R T4 - B, n=95) 654 168 Y20-7(8F4 LB, n=105) 8- 4;‘30 Y20-5(8 4 LB, n=98)
33 4844 6
1
=
22 | 44
Dk 32 1918
2579
14 16+ 2 1724
6)
0 T | T T I T T T T 0 T T T T T T T T T T 0 I
0 600 | 1200 ' 1800 ' 2400 ' 3000 0 600 1200 1800 2400 3000 0 1200 1800 2400 3000
I/ Ma RS/ Ma /M
64 Y21-3(RFALF B, n=92) 531 Y20-7(B P AT B m=110)
48 39
E= Y0 i
232 26
16 1}‘;\1}{
0 AI T T T T T T 1] T T T T T T T T
0 600 1200 1800 2400 3000 0 1200 ' 1800 | 2400 ' 3000
E i/ Ma in"/Ma
524 197 vo1-3 (BB, w=114) 60159 yo1-3 (rEM=E, #=93)
3% 454
oo, 304
13- 1512
PRATAR M
0 ‘I | T T T T T T T U »i T T T T T T T T \
600 1200 1800 2400 3000 600 1200 1800 2400 3000 .o\ 1
U/ Ma E/ Ma Loy, BOr2THE

1 4%(44>), B Y20-4 F5HF w5, S A B 2 )

B 7 FHILZR MDA 1 8 B A U-Pb fF k% 1%

U {f 4F- 155 /Ma)

Fig.7 U-Pb age spectra of detrital zircons from sandstones in the Eastern Yangjiang Sag

HEIRP BRI (K 6. 7).

Y20-5 H-BSE4H E BORE AL 45
WEFAE WS, AF I Y0 Bl 148~ 3004 Ma, 4F % 73 A 45

98 /Mt 1 U-Pb



4145 5 6

FEIGEAR, A5 BRUL H 2 M BT AR 1046 307 490 19 DA 5 ot 1R S 4 £ 5 4F S W s B 131

fiE 55 oA A 5 0 22 S AR B R . %R Do AR
iAo E, d62%(61 1), AMREARZ, f19%
(194, A A i 12%12 4, KA
6%(6 1) (Bl 6) . MWAERE SR F , ke i B 2 0%
B A HARAE, A 148, 241, 430 F1 966 Ma 4 > T %
WEAE, 75 A iB A 799, 1136, 1724~ 1918, 2579 Fi
3003 Ma 55 22/ IR B U B AR % TR (& 7) o B
KRG B, FE TR B A e, JLT
A SERE A R A, B [ R A R Ry B A
([l 5a), BT 26 7 1 K I B 4 3z ok 22 e [l
TR R .

4 YRR SRS AR

41 BEMIEX4FT

PTI98 26 BH, A0 45 BR VT 100 G0 7E P9 0 g Tl
IS A A 2R b 2 R K Bl 1o 9 B 14K AE i
FEBG P, A R oot B AR R R AR BT A
BB A2 2 8 A, O R o R R B S R e L A R
v, MR AR R 5 R AR KOO RIS, me WL &R LA PR YL-
— G VD WA S B, Al DUAR R AE AR
B A S TR A IS, W7 2y DAV ) 32 22y oy A Ak
A T S T FE IR 20 AR A SIS, PV AR M T
PRV -—Gu 5 v Wi Aty 2 b, A0k Bk — 34 I, 7
Bk =BG, AR A R Rl Y, R 3 S XY
A TRE A BHVEAR M A PR X o [FEF, 3 A4~ X 8k 4 b
Z A 22 KR, T L U5 0 s A A R SRR AR A
BRES

(1) BV -— % i 10 W7 25 2 00 40 581X« i v A
Prig X B AL B — B R gk, DL AEAUS
W FER, KN Z DA BRI R R
R, FAEAVE R AT O SR Rk E, Of
PIAER A 0 . wT AR B, BRI O 25 M A6 5 A
B WIS IE(E, KB 100~ 130 Ma il 145~
165 Ma P4~ X [a] ([ 8b-1) , 43 4l J& 11 2 40 Fifk %
40, FRWIA X 32 257 3] I R 2 R B | S 7 400
WG E  HER AL F AR R I, X P A i
FA KR, AR B 2 B RR AR, & T ROT P Al ke
0 o 5N R B 3 23 sl e B Y R L g
Ab, TEAR VDR 2 1 0 T 0 380 5 D00 3% B T A K T AR
14y R A S AT TR el J2 057

(2) BV -— % i v W7 25 75 00 40 581X« i v 7
YU DX AL FE TR VL O 2 VE BB | R e b L 6
i R B A . A EIOIN , Bk AR A

K EEHR FHAERGEAR-ERR)ZRAY
B, LG AR AR BN F TS . R RS R A A
A, R RN L AR -V VG B R A 1) 3 S A i, oA
Bt SEIR R 43 A 2232 fH R VT T 430 b 7 3 (A I
L Bk =) KO3 AR R A £ OB SR Y
P B A7 AR WA 22 PR 145 Ma F2 I8 (E F1 240 Ma IR
BLUEAE (14 8b-11, 111), Sz W 1 246 1Ly 10 5 3K 25 #E FHVL.-
— Gt I VD W A VAT A R R TR R A 2, Vg e
83 RTINS R 1 A B A AR
% 3% B Y 100 Ma Fl 235 Ma B 45 E (4] 8b-
IV)B8,

(3) fE M B (L5 48 3 b B fn 4 7 b B ) - 4E
A AR R F L P 0 ) 47 1 b R RN R AR 0 ) 4 I b B
2H AR, PR R 35 — S B > 2500 Ma B9 BB By A
Bl W R P #R AT e A A K T b B G
B AR, e MR T e 5 TN -2 A
(TR W ) KRB, Z 5207 7B R 1.
RS2, A 1L 4 5 2 R o - R B, R S A AR
1% 1% B A T R — AR AR 2 I T )
BRVT 1 435 b 3z i U0 AR 4 0% 3R V3t 38 4% S U AT i
BRI B A A I T SE B0 M 170, 260, 445, 840, 950,
1855, 2495 Ma 5§ Z W AH B IX 8], #5 A F I H A
AH EC ANV A PR X e R 2 4% . T L, BRI Sk
ZRVE WA 0 S A AT BER 25 S, PE A S (VE VL
HOR R ) B A AR B K, EE AR E T
&L B AR R AR AR A, I B — R 1Y BT
KT A —dy oo o 0 85 A (&l 8b-V) 5 1M 7R #B 32 3t
(JOVL R ARAL) B85 A1 A7 15 5 B AR RT3/, 28 B
AR A RS A, B T RS AL R
B R0 T/ (8] 8b-VI) E

42 WREFHIFEICERE

421 LG

B A AW 0 BR300 Bl — PR VL 1 25
A Wb LB B, & B T — %& 41 NE-NEE 3 [ ) [1]
B, #5642 R ErE | AR A A AR AR, IR DAA
A1 iy B L A Sl ) R 2 B PR U2 T R
21 ZRHAY Y21-3 1 SC B 4 = B ke o wF I 4% 41 4 I
T 2 WEME R 159 Ma, IRELIE(H Ry 122 Ma, SCE 4
BB R S A 3R R 157 Ma, IREEIEAE R
114 Ma, Wi -8 35 FRAE AL (& 7)), 5 iR
A AR 0 2 SR T Bl Y ) [E] (140~ 165 Ma il 100~
130 Ma) A VC e, 2 B BH YT 25 M1 78 SC B 4 D AR 3 B
R — B IV A R S R Y P AR AR SR
o AR BHVLAR M 2% i AL 1 #4585 A1 U-Pb I 4F



132 T b 5T 5 56 DU 40 b

2021 4F 12 H

b 300 o 1447 145
15201 BHT-— &g 5 b W 28 2R ) 2 i

225 (n=423) 108

1504, 72+

& 75 36+
240

0 0

I AT GE ik vb i 222 VG 0] i i

40+ (145
Yy
(n=267) 30+ (n=74)
20-
10+
0

T B4R 4 7 3 ik

" 600 | 1200 ' 1800 ' 2400 ' 3000 " 600 | 1200 ' 1800 ' 2400 ' 3000 " 600 " 1200 " 1800 " 2400 ' 3000
3087 235 1607 260 487 170
IV M 5 V AR CERIT P SR 0O VI e CBRIT AR SR
231 (n=177) 120~ (n=896) 36 (n=170)
I
= | a0l ||44s |
Tls4 24| aas
840
7 40+ 124 b3
1835 2495 950
0 T T T T T T T 1 0 | PN E PR B FS EE S B 0 1 T T T T T T .1
0 ' 600 | 1200 ' 1800 ' 2400 = 3000 600 1200 ' 1800 ' 2400 3000 0 | 600 ' 1200 = 1800 ' 2400 ' 3000
fE i/ Ma R/ Ma S/ Ma

B8 IBIEMRIX Ca) B AHS. B g 85 A AF I 1E B (b
b B, THEAS T H ok & R AR, 1-VI 5225 30k [22].

Fig.8 Potential provenances (a) and their corresponding detrital zircon age spectra (b)

45 R (U 2H R 22 R B ), 1M1 RE b 2Rl g B8
15 AP B PG Pl 0 B TAER T e )W (AT % A 155 Ma,
T AT 00 B % o7 S Sy L 47 0% DU %9 110 M. J#
AL B B B85 A1 U-Pb ARl HE— 2DAIESE T 3CH
ZH DA 04 W 5 = 2 O J) G AR T S ) I R 2 T A
WL S A R, BRI O A N B T ) R AR R
(FRTFR “ ZENIE YRR R, J& bSOk BV -—5¢
M V0 W 24t A N I X (P 9) ¢

SCE N PR 308 Bl — H B W R )=
WA XA T ik A IR S AR MRS X
Sl M 5 S AR Z 1 S, SR = BON R
AR, B R SR ZU, — B SRR ZE AR
SE5 IR U A, B SCE AL, BOF 20 HE A

BEOF 21 3 iy R 0 BOF 15 1%l BB R L BH
TEAR ™ e S U, o s 3 W 4 B0 30 7 /N TS 149
SN, AEROT 21 RGO R B R R PR
FEERART = AR U 5 TR BsF, 3 B S % 0 A0 o A 8 U 1T AR
N, Wy R A A B R T B AR R Y
DUBREREE, i B A 00— AR i o R &,
o SC B 2 B 2 e A B B R R e K,
IR I T R B8 41 3 B R T R K 7 > — TR 1 A
JRIE A (E9) o Y21-3 HE B A SC B 4 — Be i — Bt
M2 R A 437 m(SC B 4l — Bk e, AghE), L
P50 &, REh I 2 (& 3); A 1A HLT 3 B
B (TOC ¥ N 2.43%) . A E K 5 (Ro N
0.77%~1.2%) . LI IL,—I Bh 3, J/ ke e 2k



4145 5 6

FEIGEAR, A5 BRUL H 2 M BT AR 1046 307 490 19 DA 5 ot 1R S 4 £ 5 4F S W s B

133

-
---------

7 %

RK 5

] wis C=1 Wy 1
A 5 = A ] iEA KT A
CATD s = [ weak
O it C==] s
(o] #is O ks 2

--.

K9 BHVLZRIM SCE H = B Wit iR ik R IFIC A

Fig.9 Near in-basin provenances and source-sink pattern of the Wenchang-2 Member in the Eastern Yangjiang Sag
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Fig.10 In -basin and out-basin provenances and source-sink pattern of the Upper Enping Member in the Eastern Yangjiang Sag



%415 55 6 ] FRIGEAR, 46 BT 0 0 B VTR 9000 0 0 VT i R 5 4 4 B s B 135
ELAE IR A G /MR sk, Bz UIT iR 4 284.]

T B R L IR BE ) 72 4 54

(1) BHYLAR 1 SC B 21 OB 5 0 1 T8 s A A R i
LI K 157~ 159 Ma Fl 114~ 122 Ma M /> I {1 [X.
[, & BHIZ IR 30 1T s L JBOF 15 AR . BHAR P ke &
PHYLAR ™M A 45 R e iy h A AU R 2, 2
ABUR 7N R UNEE 7 NG 4 N L P Y 2]
BOE T DLA—TE AN B TR RS, AR X F
BRI ARBZE.

(2) B4R BEUURUA A0 T S B A0 AT I 3 2 3
g 443 Ma W F1 101~243 Ma YR Bl X 7], 3¢
HH 1 53 =5 A B 0 TR R 1 BH T -— 4 15 0 7 24 e
AL A I L R W 2 s PR SR TR, M1
Bl 70 Ry A4 N s DA R 2R 32 R AT v ) 2 e S
RV, TR T R AKERIRIT = A TR

(3) V-4 b B 30, 11 32 AR A R g 4 iR 3T
=N T R, (2 Y20-4 Al Y20-7 H B UL RS R TR
BEATAE IS ISR N 151~168 Ma T M2 60~64 Ma
WEIWE(H, 5 Y20-5 AR IEA R K2R (44 F
FLWEAE . AR B (H 1) 2504 ), 2 WU v
B D)) G ke /i A SRy U DX, AR BB ) LA A g Al ey
PR DX, W58 X R WA W R DX S IE BB AL, N )
VRN ZE MR A — o sTlk, I H Gz i 59T 4R A
T A B 320 7 R kg S AR X

Bigt: PREERFF = BHBAALEHS
RETEFRHERENL, EFRPHE!

B £ T #k (References)

(1] E AR, 28 e, FIREEFOBA . B RS AA8  HTsAT TR
MR DOR BRI ZR G BT FE L], KR 5 BT 27, 2003, 27 (2) = 184-
190. [YAN Yi, LIN Ge, LI Zian, et al. Provenance tracing of
sediments by means of synthetic study of shape, composition and
chronology of zircon [J]. Geotectonica et Metallogenia, 2003, 27(2) :
184-190.]

[2]  Belousova E A, Griffin W L, O'reilly S Y. Zircon crystal morphology,
trace element signatures and Hf Isotope Composition as a tool for
petrogenetic modelling: examples from eastern Australian
granitoids [J]. Journal of Petrology, 2006, 47 (2) : 329-353.

(3] TEERER, B, XK. AN [F BRI B A 11 B e SR ARHER AL (0],
HZERT4%, 2013, 20 (4) : 273-284. [LEI Weiyan, SHI Guanghai, LTU
Yingxin. Research progress on trace element characteristics of zircons

of different origins [J]. Earth Science Frontiers, 2013, 20 (4): 273-

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

FEMS, SRakde, F AU, 45, BRVL I AUV 3= MIBA RV AL R B
JE B A RS 5 i R IR i L] A SRR TR, 2018, 39(2)
239-253. [JIAO Peng, GUO Jianhua, WANG Xikai, et al. Detrital
zircon genesis and provenance tracing for reservoirs in the Lower
Zhujiang Formation in Hanjiang-Lufeng Sag, Pearl river Mouth
Basin [J]. Oil & Gas Geology, 2018, 39 (2): 239-253.]

P, fREK, BER, S BR = RE PRTT VG A S 5 AE K EL b
SR M ()], A, 2011, 31(2): 20-24. [YANG
Haizhang, XU Jianyong, WU Aijun, et al. Structural features and
impact on hydrocarbon accumulation in Yangjiang Sag of Zhu III
depression [J]. Offshore Oil, 2011, 31 (2): 20-24.]

WO, RInE, VERTH, 45 riEALER R O R BV R il <
WEELIS IR0 P EAMEE, 2019, 24(3): 267-279.
[PENG Guangrong, ZHANG Xiangtao, XU Xinming, et al. Important
discoveries and understandings of oil and gas exploration in Yangjiang
sag of the Pearl River Mouth Basin, northern South China Sea [J].
China Petroleum Exploration, 2019, 24 (3) : 267-279.]

FERAR, 50028, R, S5 BRVD M PR YT R 111 245 fE X
UM R[0T B S Ak U5, 2020, 41(4) 2 414-421. [DU
Xiaodong, PENG Guangrong, WU Jing, et al. Faults and its impacts on
petroleum accumulation in eastern Yangjiang Sag, Pearl River Mouth
Basin [J]. Xinjiang Petroleum Geology, 2020, 41 (4) : 414-421.]
XURER, RF, KB, & RILOZMZHERWES A
Z: LARHYCARIM 9 [I]. KHAAE 5 2, 2021, 45(1) = 6-19.
[LIU Xinying, WU Jing, ZHU Dingwei, et al. Superimposition of
strike-slip faults and pull-apart basins in the Pearl River Mouth Basin:
a case study from the Eastern Yangjiang Sag [J]. Geotectonica et
Metallogenia, 2021, 45 (1) : 6-19.]

HARNE, REE, KA, & EEILg T AR S R
RFAE: ABHYLAR M6 D). KA 55 ™2, 2021, 45 (1) = 20-39.
[ZHAN Huawang, CAI Guofu, ZHANG Zhiwei, et al. Paleogene fault
activity and basin controlling characteristics in the northern South
China Sea Margin: a case study of the Eastern Yangjiang Sag [J].
Geotectonica et Metallogenia, 2021, 45 (1) : 20-39.]

TP, RHOE, FLBRAR, . BRIT O AT - Tt 0% S IR
fiE: PLBHYLAR M9 [J]. Kb it 5 5ol 5, 2021, 45 (1) = 53-63.
[YU Haiyang, SUO Yanhui, DU Xiaodong, et al. Oligocene-Miocene
provenance and paleoclimate of the Pearl River Mouth Basin: a case
study of the Eastern Yangjiang Sag [J]. Geotectonica et Metallogenia,
2021,45(1): 53-63.]

Shefis, X7, AoEfh, 5. ZHHER RS G TR R Pl it
FRERTL DV A1 (0], KA IS 5 A, 2021, 45(1) : 64-78.
[MA Xiaogian, LIU Jun, ZHU Dingwei, et al. Sedimentary response of
multi-stage pull-apart basin: insights from the Pearl River Mouth Basin
in the northern South China Sea Margin [J]. Geotectonica et
Metallogenia, 2021, 45 (1) : 64-78.]

Tt tEE, AE R, S BRVL DR VT AR U B TR IR BE K
HhgiE el (7). KiuiiE 5 2%, 2021, 45 (1)« 79-89. [YANG
Yue, PENG Guangrong, ZHU Dingwei, et al. Syn-rifting sedimentary
environment and its tectonic control in the Eastern Yangjiang Sag of

the Pearl River Mouth Basin [J]. Geotectonica et Metallogenia, 2021,


http://dx.doi.org/10.3969/j.issn.1001-1552.2003.02.012
http://dx.doi.org/10.3969/j.issn.1001-1552.2003.02.012
http://dx.doi.org/10.1093/petrology/egi077
http://dx.doi.org/10.11743/ogg20180204
http://dx.doi.org/10.11743/ogg20180204
http://dx.doi.org/10.3969/j.issn.1008-2336.2011.02.020
http://dx.doi.org/10.3969/j.issn.1008-2336.2011.02.020
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.03.001
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.03.001
http://dx.doi.org/10.3969/j.issn.1001-1552.2003.02.012
http://dx.doi.org/10.3969/j.issn.1001-1552.2003.02.012
http://dx.doi.org/10.1093/petrology/egi077
http://dx.doi.org/10.11743/ogg20180204
http://dx.doi.org/10.11743/ogg20180204
http://dx.doi.org/10.3969/j.issn.1008-2336.2011.02.020
http://dx.doi.org/10.3969/j.issn.1008-2336.2011.02.020
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.03.001
http://dx.doi.org/10.3969/j.issn.1672-7703.2019.03.001

136

T M S5 5 1 20 M S

2021 4F 12 H

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

45(1):79-89.]

AT, KR IaIVE, AR, 55 r AL R R I B RE A AR BHYETM
K B9 BRI 0 [0 Kb iE 5 R 2%, 2021, 45 (1) = 90-107.
[JIANG Yan, ZHANG Xiangtao, LONG Zulie, et al. Formation of
source rocks in the Pearl River Mouth Basin, northern South China
Sea: resource potential of the Yangjiang Sag [J]. Geotectonica et
Metallogenia, 2021, 45 (1) : 90-107.]

REREE, 2R, RIER, 55 B BRTL I G E 1A i 5 e
HLI (1], Kby is 5 2, 2021, 45(1) : 108-122. [LU Leilei,
JIANG Suhua, SUO Yanhui, et al. Relationship between strike-slip
structure and hydrocarbon accumulation in the Pearl River Mouth
Basin in the northern South China Sea [J]. Geotectonica et
Metallogenia, 2021, 45 (1) : 108-122.]

XIZE, W5, R, S5 BRVL 02 Hb PRV 2R 350 1 X 4% Rl
A (3], KMk it 5 2%, 2021, 45(1) = 123-130. [LIU Jun,
PENG Guangrong, ZHU Dingwei, et al. Fault-controlled hydrocarbon
accumulation in the Eastern Yangjiang Sag, Pearl River Mouth
Basin [J]. Geotectonica et Metallogenia, 2021, 45 (1) : 123-130.]
VERRHE, 20608, Rk, & BRVT F A T2 13 50 2 4L TR 58
M R R R U IR (). KM iE S5 22, 2021,
45(1): 158-167. [WANG Xiaomeng, PENG Guangrong, WU Jing, et
al. Prototype basin and its control on high-quality source rocks during
the depositional period of Wenchang Formation in Enping 21 Sub-sag,
Pearl River Mouth Basin [J]. Geotectonica et Metallogenia, 2021,
45(1): 158-167.]

BT, W, KR, &5 BRIL DA PHYL AR M 1L R MG REE S
BRI I (7). KA IG5 ™2, 2021, 45(1) = 168-178. [LIANG
Wei, PENG Guangrong, ZHU Dingwei, et al. Paleogene structures and
exploration potential in the Eastern Yangjiang Sag, Pearl River Mouth
Basin [J]. Geotectonica et Metallogenia, 2021, 45 (1) : 168-178.]
ORI, KTtk R, &5 BRILH M HL M Bl R E RIS R
JEUE 7 [0 Kb HIE 5 0%, 2021, 45(1) = 179-187. [PENG
Guangrong, ZHU Dingwei, WU Jing, et al. Discoveries of hydrocarbon
accumulation in the Yangjiang Sag of the Pearl River Mouth Basin and
implications [J]. Geotectonica et Metallogenia, 2021, 45(1): 179-
187.]

T4, wHNAC, B, A5 BRUD O g M s N IR T 20 2 R i
BICAR U5 e S [T e BRR} 2 —— o [ M B K 22 2231, 2015,
40(6): 1061-1071. [WANG Wei, YE Jiaren, YANG Xianghua, et al.
Sediment provenance and depositional response to multistage rifting,

paleogene, Huizhou Depression, pearl river mouth basin [J]. Earth

Science

1061-1071.]

Journal of China University of Geosciences, 2015, 40 (6) :

Shao L, Cao L C, Pang X, et al. Detrital zircon provenance of the
Paleogene SYN-rift sediments in the northern South China Sea [J].
Geochemistry, Geophysics, Geosystems, 2016, 17 (2) : 255-269.
B, WALE, SRR, % miCEEE LR S H A U-
PbAE#E S AL (1], HhERFL:, 2018, 43 (1) 4169-4179. [CUI
Yuchi, CAO Licheng, QIAO Peijun, et al. Provenance evolution of
Paleogene sequence (Northern South China Sea) based on detrital
zircon U-Pb dating analysis [J]. Earth Science, 2018, 43 (11): 4169-
4179.]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

[32]

[33]

FRFE, AET0h, ARRETE, A5 mUAL S R R AR RR YK AR R
LT AR G ) R R (90l I 224, 2019, 21(2) ¢ 216-
231. [SHAO Lei, CUI Yuchi, QIAO Peijun, et al. Implications on the
Early Cenozoic palacogeographical reconstruction of SE Eurasian
margin based on northern South China Sea palaco-drainage system
evolution [J]. Journal of Palacogeography, 2019, 21 (2): 216-231.]
G, BB, KIIA, 5. AU AR R A5 R R
PR SCIT]. f244), 2011, 32(4) : 580-587. [LU Baoliang,
WANG Pujun, ZHANG Gongcheng, et al. Basement structures of an
epicontinental basin in the northern South China Sea and their
significance in petroleum Prospect [J]. Acta Petrolei Sinica, 2011,
32(4): 580-587.]

INGEAT, TRAAIR, kI, 5. riEAbEH A AR R R A5 R G
JEPE ). AR R R, 2014, 57(6) : 1199-1211. [SUN
Xiaomeng, ZHANG Xuqing, ZHANG Gongcheng, et al. Texture and
tectonic attribute of Cenozoic basin basement in the northern South
China Sea [J]. Science China:Earth Sciences, 2014, 57 (6): 1199-
1211.]

LiY H, Zhu R W, Liu H L, et al. The cenozoic activities of Yangjiang-
Yitongdong Fault: insights from analysis of the tectonic characteristics
and evolution processes in western Zhujiang (Pearl) River Mouth
Basin [J]. Acta Oceanologica Sinica, 2019, 38 (9) : 87-101.

BRI R, SRIEE, $O6K, 4 ML HIFRL-— S Wi Rl S G
LUE BN [I]. KA 5 AT 5, 2021, 45 (1) = 40-52. [CAL
Guofu, ZHANG Xiangtao, PENG Guangrong, et al. Neogene
volcanism and tectonics along the Yangjing-Yitong’ansha Fault Zone
in the northern South China Sea margin [J]. Geotectonica et
Metallogenia, 2021, 45 (1) : 40-52.]

Sircombe K N, Hazelton M L. Comparison of detrital zircon age
distributions by kernel functional estimation [J]. Sedimentary
Geology, 2004, 171 (1-4): 91-111.

Vermeesch P. Statistical uncertainty associated with histograms in the
Earth sciences [J]. Journal of Geophysical Research:Solid Earth, 2005,
110(B2): B02211.

Liu Y S, Hu Z C, Gao S, et al. In situ analysis of major and trace
elements of anhydrous minerals by LA-ICP-MS without applying an
internal standard [J]. Chemical Geology, 2008, 257 (1-2) : 34-43.
Wang Y J, Zhang F F, Fan W M, et al. Tectonic setting of the South
China Block in the Early Paleozoic: Resolving intracontinental and
ocean closure models from detrital zircon U-Pb geochronology [J].
Tectonics, 2010, 29 (6) : TC6020.

TR, sRBiIE, RAEE, S BRIL O ARSI 25 & Hh R 2
WEFCLT]. Bt PR 24, 2002, 21(2) : 13-22. [WANG Jialin,
ZHANG Xinbing, WU Jiansheng, et al. Integrated geophysical
researches on base texture of Zhujiang River Mouth Basin [J]. Journal
of Tropical Oceanography, 2002, 21 (2): 13-22.]

AL, AR DR R A T AR AR TR R PR SR AN 2 2R (0]
WA, 2010, 15(4) : 35-47. [XIE Jinlong, YU Hezhong,
TANG Liangmin, et al. The basement features and basin types of
Cenozoic sediments in South China Sea [J]. Marine Origin Petroleum
Geology, 2010, 15(4) : 35-47.]

Shi H S, Xu C H, Zhou Z Y, et al. Zircon U - Pb Dating on granitoids


http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.1002/2015GC006113
http://dx.doi.org/10.7605/gdlxb.2019.02.013
http://dx.doi.org/10.7605/gdlxb.2019.02.013
http://dx.doi.org/10.7623/syxb201104004
http://dx.doi.org/10.7623/syxb201104004
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s13131-019-1477-x
http://dx.doi.org/10.1016/j.sedgeo.2004.05.012
http://dx.doi.org/10.1016/j.sedgeo.2004.05.012
http://dx.doi.org/10.1016/j.chemgeo.2008.08.004
http://dx.doi.org/10.3969/j.issn.1009-5470.2002.02.002
http://dx.doi.org/10.3969/j.issn.1009-5470.2002.02.002
http://dx.doi.org/10.3969/j.issn.1009-5470.2002.02.002
http://dx.doi.org/10.3969/j.issn.1672-9854.2010.04.006
http://dx.doi.org/10.3969/j.issn.1672-9854.2010.04.006
http://dx.doi.org/10.3969/j.issn.1672-9854.2010.04.006
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.3799/dqkx.2015.088
http://dx.doi.org/10.1002/2015GC006113
http://dx.doi.org/10.7605/gdlxb.2019.02.013
http://dx.doi.org/10.7605/gdlxb.2019.02.013
http://dx.doi.org/10.7623/syxb201104004
http://dx.doi.org/10.7623/syxb201104004
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s11430-014-4835-2
http://dx.doi.org/10.1007/s13131-019-1477-x
http://dx.doi.org/10.1016/j.sedgeo.2004.05.012
http://dx.doi.org/10.1016/j.sedgeo.2004.05.012
http://dx.doi.org/10.1016/j.chemgeo.2008.08.004
http://dx.doi.org/10.3969/j.issn.1009-5470.2002.02.002
http://dx.doi.org/10.3969/j.issn.1009-5470.2002.02.002
http://dx.doi.org/10.3969/j.issn.1009-5470.2002.02.002
http://dx.doi.org/10.3969/j.issn.1672-9854.2010.04.006
http://dx.doi.org/10.3969/j.issn.1672-9854.2010.04.006
http://dx.doi.org/10.3969/j.issn.1672-9854.2010.04.006

5415 5 o

FEIGEAR, A5 BRUL H 2 M BT AR 1046 307 490 19 DA 5 ot 1R S 4 £ 5 4F S W s B

137

[34]

[35]

[36]

[37]

[38]

[39]

[40]

from the Northern South China Sea and its geotectonic relevance [J].
Acta Geologica Sinica, 2011, 85(6) : 1359-1372.

FKIDAR, BURZE, £/, 5. MEIEss /) XA (], MRy 2
244i, 2018, 61 (10) : 4194-4215. [ZHANG Gongcheng, JIA Qingjun,
WANG Wanyin, et al. On tectonic framework and evolution of the
South China Sea [J]. Chinese Journal of Geophysics, 2018, 61 (10):
4194-4215.]

AR, JCBLK, MY, S5 B AALE T A FUE A AR AR R TR
B [J]. MR iB R, 2007, 53(2): 164-169. [SHAO Lei, YOU
Hongqing, HAO Hujun, et al. Petrology and depositional environments
of Mesozoic strata in the Northeastern South China Sea [J].
Geological Review, 2007, 53 (2) : 164-169.]

REIE, FE, M, & i AR A SR B R
EAE (V] iR 5 2 U425, 2007, 27 (1)« 79-85. [WU
Guoxuan, WANG Rujian, HAO Hujun, et al. Microfossil evidence for
development of marine Mesozoic in the north of South China Sea [J].
Marine Geology & Quaternary Geology, 2007, 27 (1) : 79-85.]

TRV, WA, RIS, A5 W R b A R R T 5 2% A S
FLF35-1- 1R R IR REE RA W& 1], o [ Lk <, 2009,
21(3): 151-156. [HAO Hujun, SHI Hesheng, ZHANG Xiangtao, et
al. Mesozoic sediments and their petroleum geology conditions in
Chaoshan sag: a discussion based on drilling results from the
exploratory well LF35-1-1 [J]. China Offshore Oil and Gas, 2009,
21(3): 151-156.]

BN W & ARE AR B HAE EARE HuIRLE
K Sr-NdFAz FAEHE (D], o B2 B ) M Bk Ak 22 5T 50 P 12 4 2
fIi83C, 2003: 15-41. [GE Xiaoyue. Mesozoic magmatism in Hainan
Island (SE China) and its tectonic significance: geochronology,
geochemistry and Sr-Nd isotope evidences [D]. Doctor Dissertation of
Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
2003: 15-41.]

THRfE, O'Reilly Y S, ERTZR, 45, A i 405 (¥ R AT €
RAEMFEIERLI]. B384, 2007, 52(1): 13-22. [YU Jinhai,
O'Reilly Y S, WANG Lijuan, et al. Finding of ancient materials in
Cathaysia and implication for the formation of Precambrian crust [J].
Chinese Science Bulletin, 2007, 52 (1) : 13-22.]

ke, PR, FOm. AR R TE S Rodinia ks K 58 4 - 24
W RS (T, 0 AR 2204, 2012, 31(6) : 543-
559. [LI Xianhua, LI Wuxian, HE Bin. Building of the South China

Block and its relevance to assembly and breakup of Rodinia

[41]

[42]

[43]

[44]

[45]

[46]

(471

(48]

supercontinent: Observations, interpretations and tests [J]. Bulletin of
Mineralogy, Petrology and Geochemistry, 2012, 31 (6) : 543-559.]
AR, BRI IEE L EEARRE [T]. bR, 2012, 31(7):
1035-1053. [SHU Liangshu. An analysis of principal features of
tectonic evolution in South China Block [J]. Geological Bulletin of
China, 2012, 31(7): 1035-1053.]

ARAE, ARBEAR, SPWPEE, AE. T UG RHT e AR A U-
Po4 i Je LMy iE B L[] MR 4R, 2014, 88 (10) : 1800-1819.
[ZOU Heping, DU Xiaodong, LAO Miaoji, et al. Detrital zircon U-Pb
geochronology of Cambrian sandstones in Damingshan, central
Guangxi and its tectonic implications [J]. Acta Geologica Sinica,
2014, 88(10): 1800-1819.]

AT RM, TEME, PR, & R ARBE ARG AT ]. MU
@4, 2008, 27(10) : 1581-1593. [SHU Liangshu, YU Jinhai, JIA
Dong, et al. Early Paleozoic orogenic belt in the eastern segment of
South China [J]. Geological Bulletin of China, 2008, 27 (10) : 1581-
1593.]

Li X H, Li W X, Li Z X, et al. Amalgamation between the Yangtze and
cathaysia blocks in south China: constraints from SHRIMP U-Pb
zircon ages, geochemistry and Nd-Hf isotopes of the Shuangxiwu
volcanic rocks [J]. Precambrian Research, 2009, 174 (1-2): 117-128.
Wang Y J, Fan W M, Zhang G W, et al. Phanerozoic tectonics of the
South China Block: Key observations and controversies [J].
Gondwana Research, 2013, 23 (4) : 1273-1305.

Ding R X, Zou H P, Min K, et al. Detrital Zircon U-Pb Geochronology
of Sinian-Cambrian Strata in the Eastern Guangxi Area, China [J].
Journal of Earth Science, 2017, 28 (2) : 295-304.

RS AR, TRRE . SRV UTRIIE IS 85 0 U-P AR R RHAE R R R
BR R SCLT). FBF R 24 B AR BL AR, 2015, 43(6) : 915-923.
[ZHAO Meng, SHAO Lei, QIAO Peijun. Characteristics of detrital
zircon U-Pb geochronology of the Pearl River sands and its implication
on provenances [J]. Journal of Tongji University:Natural Science,
2015,43(6): 915-923.]

BEICAL, AR, TRREEE, S5 BRVC D20 2 (VIR A6 T PRtk
R I T (9] it 5 15 58 DY 20305, 2020, 40(2) = 19-28.
[HOU Yuanli, SHAO Lei, QIAO Peijun, et al. Provenance of the
Eocene-Miocene sediments in the Baiyun Sag, Pearl River Mouth
Basin [J]. Marine Geology & Quaternary Geology, 2020, 40 (2) : 19-
28.]


http://dx.doi.org/10.1111/j.1755-6724.2011.00592.x
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.3321/j.issn:0371-5736.2007.02.003
http://dx.doi.org/10.3321/j.issn:0371-5736.2007.02.003
http://dx.doi.org/10.3969/j.issn.1673-1506.2009.03.002
http://dx.doi.org/10.3969/j.issn.1673-1506.2009.03.002
http://dx.doi.org/10.1007/s11434-007-0008-4
http://dx.doi.org/10.1007/s11434-007-0008-4
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.1016/j.precamres.2009.07.004
http://dx.doi.org/10.1016/j.gr.2012.02.019
http://dx.doi.org/10.1007/s12583-017-0723-y
http://dx.doi.org/10.1111/j.1755-6724.2011.00592.x
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.3321/j.issn:0371-5736.2007.02.003
http://dx.doi.org/10.3321/j.issn:0371-5736.2007.02.003
http://dx.doi.org/10.3969/j.issn.1673-1506.2009.03.002
http://dx.doi.org/10.3969/j.issn.1673-1506.2009.03.002
http://dx.doi.org/10.1007/s11434-007-0008-4
http://dx.doi.org/10.1007/s11434-007-0008-4
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.1016/j.precamres.2009.07.004
http://dx.doi.org/10.1016/j.gr.2012.02.019
http://dx.doi.org/10.1007/s12583-017-0723-y
http://dx.doi.org/10.1111/j.1755-6724.2011.00592.x
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.6038/cjg2018L0698
http://dx.doi.org/10.3321/j.issn:0371-5736.2007.02.003
http://dx.doi.org/10.3321/j.issn:0371-5736.2007.02.003
http://dx.doi.org/10.3969/j.issn.1673-1506.2009.03.002
http://dx.doi.org/10.3969/j.issn.1673-1506.2009.03.002
http://dx.doi.org/10.1007/s11434-007-0008-4
http://dx.doi.org/10.1007/s11434-007-0008-4
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1007-2802.2012.06.002
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2012.07.003
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.3969/j.issn.1671-2552.2008.10.001
http://dx.doi.org/10.1016/j.precamres.2009.07.004
http://dx.doi.org/10.1016/j.gr.2012.02.019
http://dx.doi.org/10.1007/s12583-017-0723-y

