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AR B B ZTR F8E0K, WP XS0 B A — P21 552 N b AR BUA SO SR A AR ER TR R LR, b3
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XL RSG 850 U-Ph 5808 F0 W 652 BRID O At

b BR R TH A AR R TT AT LA A3 oA i 1L s X
4] ol b S50 D 2L B DX DT R M A (MK g S A
2015) o Mkt rb s k> AR OB IR Rk
I AAETUR A T TR SR 19 58 B U AR 34 o —
E—yUt A B2, B2 VR JE &R 4 ( Source-to-sink
system) , WHEF A UTFY) 42 R 58 (Sediment routing
system) ( Allen,2008 ; Carter et al. , 2010; Romans et
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PR BEIE T 3 07 R B ALsE
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(Allen, 2008; Breitfeld et al. , 2022; Li Yichao et
al., 2023; FEHRAE,2023) , F) FH OCHE S T Y PR
et S R XU i 5 U SR S AL 2 DRI R B¢
WF5E B9 35 3l 7] ( Cawood et al. , 2012; Shao Lei et
al. , 2017; Cao Licheng et al. , 2018; Pickerling et
al. , 2020; Gilmullina et al. , 2022; Liu Chang et
al. , 2022) , T A FH IRV 2E 3% A 1Y 7 & OC &R 8 8 IR
TEHEA B 22 a0 4 R I R 48 0 5% 1Y 1 2 58
(Sgmme et al. , 2009; K75 %5 2017 ; Nyberg et al. |
2018; Liu Qianghu et al. , 2019; FRZIEI4E 2023) .
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et al. , 2022; Liu Chang et al. , 2022; Cao Licheng et
al. , 2023; Wang Guangzeng et al. , 2023; Zhang
Zengjie et al. , 2023) , BRI 2 bt 2 v [ ki
SRR R Z AR Z AR s | R R
Z NGAVFO S T T i EE R Pk, BRECETE T Z
Ab TR BT TR iz R s LA R R AR
PRI ZER N2 5 B A Y, R, A 4
BRI RGN R SR A G, R R 40
YRR R sk R TIRIRR SRS R R R
— AR LR GEAL I B9 255 TT R Ak 2 T
WSS (MRS, 2017 5 BROLRFI -, 20215 B K5
FIZEARMR, 2023 ), EFXFBRVL O 45 Mo AL BR — 4
LA PRI FR BT T U R R, B A A B
A1 U-Pb 4F¢ i LIoC R M 0 Y IF e T 9 oR
BRI JEE T BN — AN PR 4 i 2 ( Shao
Lei et al. , 2016, 2019; Wang Wei et al. , 2017; f&
T4 2018 ; Ma Ming et al. , 2019) , BAHf T BkIH4E
LA IR A DR SE B0 AL Rr iE (455,
2015; Zhu Hongtao et al. , 2016; % % F 45 2021;
Jiang Mengya et al. , 2022; $Zﬁ5%,2023) o BT
KA IR0 2R IE M E R R R AT A2 R Ak
FUUBUE FH AU AE FH X it 2 I o 1 4 ol (58 SR IE
85,2015 RARBAE, 2019 ; 5K 1] %45, 2023 ) |, I 42
TR Al 2 W I Y 5 RS2, 2021)
SR, TR — M B vy 3 20 2 A — A S TR e 4 v g R
— EAFAEGL, 7 SC B A BTRLE iR B ( Wang
Wei et al. , 2017) /& 7 RBP4 OB A4 W 4 T 1 ( L
Yichao et al. , 2023) , X a8l 2 J5 B9 5 H08 (5
%5 2018 ;Shao Lei et al. , 2019)7 B 40 % BF
TR, PR— ) b R Ak T 2B 301, IR 244 FIE I
{14 BT R ARG 1 A 2 o A (] 1M B 3 4 B 2 [
If 25 X R E 28 A 4 5 0 DT AR W A 3 BE 65 A T
(Wang Wei et al. , 2017; Tang Xu et al. , 2023), H
WOk TR — 38 B A [] M1 ok 3 Y 2 N — 2 b )
TS G BRAFAE 22 53, A TR] 14 1 40 050 2 A i BRAS
RE—MEMIE , 3 —J7 i, §if A G T Bk — M B A it )2
TR AT A AL A, /b2 I TR IR X
Rl iz 2 TR Ok, BRI R ot
EERE I RGBT

P 3 e i TR AR IR A 1 ] T T
WA SR AT, [a] P ) s 2 48 rfT 52 23 DRI SR 8 o Vil Ak
FECEAT B A R R A i TR S
P e oty 32 B T2 i . BB AF LABRYL 1 f i 2
P TUTRE B 27 Ty it ay Haw , LA I & th i o

G B M IR G B O AT ST R A LA T &
HH ) A1 U-Ph A% SR S0 )2 GR35
OIF DU B2 70 A7 , 7 B S e IR X 1Y
JUBIAR XS BTk, S ot 1 2 R 5 4 B M
27 BARH 2 R B RAE, B A R 2 S R
B R G Z A B R HRIE

1 X3 s e

1.1 RBitiE—ith = ELIFE

PRYT 2 b2 v L KBl i 2 oy AR R —rh A
FE IR LR BIEAH AR UTR L, BRk—34)
BT BR VL 1T 4 b, & R 52 NE [ JB A7 (&
la) o WFFE X EMN M o F 2k — 34 B v 3, AL <
TRRREECAT , P e AR VD RS (BT 1b) o FE RSPl B
BB AR B 5 BRI A B AR B AR FHAE R 3RV A&
HFT A LT T s 3 BRIs 3 1 4 PR3
izl 1 45 Mz 8 DL A =g 84 IR B A “ 4
Wifm 4 Bl BT B2 254 (K 2) (2
1993 ; P lfE 4, 2007 ; it A1 A4 25 2009) , oy B t—1
Ut MGE sh i i BR VT 0 2 & B T I A Y
PRI ; 5 R s BT e BR B2 3l 1 %55 80, BRI 1 4
Mo LU AHTTRRCA R A, B SCB A iR i, 52 4%
TERBE 3 4, TR T DA = A R 1iE
() SEST-E s 73 T R iz o 2 5, BRYVT 1 2 R
P T B 2E A\ 39 B i A B B2, T T B o O A5 1) 2R
TRF2H DL R AHPREE A58 3 & (8 b 15E 55, 2009 5 5K il
A% ,2020; Ge Jiawang et al. , 2020) , BFE X HH M
RGP, AR 3 3l g5 2k B ST H 2 RSB 4 —TR
VA L TR AR R A SRR (E 2)
1.2 BEWRXSFE

PRUL O 75 A0 BBk — B b i 28 AR 2B TE
YR DX, MR AL s DX A 47 5 TT LA 43 Shy 2 P9 A D DX
FEANYIIRIX , FNEE X RV G M IR A A
FE N A FRER R 5 A M R A P[RR BT R34
B 1Y 75 A5 ) 98 X (Shao Lei et al., 2016, 2019;
Wang Wei et al. , 2017; Li Yichao et al. , 2023) , 2
S EH A BRI O A AR B A b b R A
P M IR X RRAE
1.2.1 ERIOZM & FRERYIFESFE

T VI S ol 5 2t R G A T A T ] VA 174 B
it B8 BE I 0B ORHR Hb Bk P 3 7R R BH , LAFH
TL——Ge GV W2y S W 24 DLV 19 2 b B i DA oty
A AR R A T T DL AR B 2 3 S DL AR B
FRCETUIRUA A E . LT Wi AR AR — ) i 5
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Fig. 1 Tectonic map showing geological units in the Pearl River Mouth Basin and its surrounding areas

isPer SR ih-id B9 ALl N PN I U L)
B LA e B E M B ER )2 R &, miAE G = M FE AR
AT A FUTRUA B R (B %585, 20115 FhBESR
45,2014 JERUIESE ,2020) o A E XS AR SRR
B U-Pb 28 A48 7R, R X M1 54 23 b 366 JiC e
HACERBE AR | /e & AR VP B i rh A= A A R I
Sy e 1l B L R AE (8] 3a) (Li Yichao et al.
20235 XUAEE,2023) , b F MBe v AR ST 45
A1 U-Pb AEHETE 2 By« 16 L9+ B 2R 30 170 X0 e
FRAE (S8 RUGR S ,2020)
1.2.2 AR IRYFE

e B A B A RAE R e, DATE
I—Z3 X4 W 2LV 2 B AR R AR Lo S 4 M H
A b A AR BT b R AT 43 AR A B RN P
e b — 3% DABCH— K T 24 B (Xu Xisheng
et al. , 2007) . % M LA R 5 A DT AR Oy 3=, ()
NRFE ZRF Tt e s, R hoTl H
FENC S MR Z ) A J A S A o, Horh pH 45 5 Hh

POk E R AR W A 30 3, I AR 48 2 b &
BREESCIER A, [, 76 AR FE—RK
WARSAGF R ER S, RAEE IR T T Z LR
AR, B B T R e v A A e Al
BUCRE N\ F b 2 AR AL b A Al A
“PH AR AR A FRAE (Xu Xisheng et al. |
2007) .

BRVTR 3 28 DR AE e Al e 1) 2R VT 11 2 b AL I
() e E B GE . B ER VLA IS AR A6 S (BT,
ZRUL) PR SO (PE YL 20K | RS ARV AL AT
ZEVLUL RATILAS ) o T A AR AN [m] e [a] 2 A
FEFPAFRE AT AN R R VTS 0 T it DR P o AT
AN E AT U-Ph AFIYRRAE . RV TR 0 4
5 1 AR AU S It RV S S U Y A AR IR A A3, R
Sy HE LYY W+ B SHB) B R T =N
S D R ol b W AW IR A B 4 s
3b) (Zhong Lifeng et al. , 2017) . Wi £ 5 # b
BRVTCARACEB S DO B A U-Ph A #5335 R B
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Fig. 2 Tectono—stratigraphic column of the Huizhou Sag in Pearl River Mouth Basin

“ TG LI 0+ B S i B AR S (18T 3ce)
(Liu Chang et al. , 2017; He Jie et al. , 2020) ; IMii i
L5 TP BR VLU AR SR ORI B £1 U-PD 4R 1%
T I O < B S 32 e + i BLAR BT T S T
WA 5 ARG S ik 2 AN [) (4 02, P 9 S AR
BA—E il iy ool (AR ol AR
BHABRA #4820 70 (& 3d) (Liu Chang et
al. , 2017; He Jie et al. , 2020) ,

2 AR5 IE
2.1 WRBUE

AR ZE R FHBR VT 11 230 b B 0H U156 2 27 B 4
OB H—RCEA R 14 A FHA PR 3 DA
FEGIEAT TR ER 3 AT . 14 DA YIHE S Rk
H HZ1 I, Hd 8 AR (EP1~EPS) 3k { T IBF
4,6 MR (WC1~WC6) 2k H TICE 4, B i EPL

~EP8 Fll WC1~WC8 HRFEIR ARG K, H YY)
HHE A P D) A R FR YNGR m AR
3 4R FE SRS U-Ph AF IS B0HE 51 8 SRk (Li
Yichao et al. , 2023) , ot HZ2 H- HZ2-UEP £ 5
HHF EBOFE4  HZ3 1 HZ3-LEP Al HZ3-WC
sk BT R RAEHMSCE A, 1A, o TR
ETHA U-Ph AR R R B, A SRS T
HT AR ZBTAED IR IX 23 D5 AR U-PD 4%
B L5 5 S ERVT O A5 b AR RO R AR (L
Yichao et al. , 2023; XI7R%,2023) ,4 ERITI] M
FE i ( Zhong Lifeng et al. , 2017) ,4 NERVLARILER
WAE i (Liu Chang et al., 2017; He Jie et al.
2020) , 10 B YLV HP SZ 3 #E & (Liu Chang et al. |
2017; He Jie et al. , 2020) , HAARESEE WK 1,
2.2 MIRAZE
T REA R AN ], AS TR X 18 8 4 o 42
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3 BRILH ZHO AL IR XS 41 U-Pb AR AR A4 T (KDE) B (S I RE S8, N A 41 ORLER)
(#5464 U-Pb A EdE K B T Liu Chang et al. , 2017; He Jie et al. , 2020; Li Yichao et al. , 2023; XASEE ,2023)
Fig. 3 Kernel density estimate (KDE) plots of zircon U-Pb ages for potential source areas of the Pearl River Mouth Basin (S:

number of analytical samples, N: number of analytical zircon grains) (Zircon data are from Liu Chang et al. , 2017; He Jie et
al. , 2020; Li Yichao et al. , 2023; Liu Jie et al. , 2023&)

x1 ATRRYMERENETYNEEERERR

Table 1 A summary of heavy mineral and zircon samples analyzed for sediment provenance tracing

B AV B Hi 2 W (m) FES AR B SR B SRR
3090 ~3093 EP1
3105~3108 EP2
3135~3138 EP3
T 3180~3183 EP4
3219~3222 EP5
3279~3282 EP6
% dala 3300~ 3303 EP7
By UM 27 HZ1 3 AIE EN T
94 P 3315~3318 EPS
Vi 3366 ~3369 wCl
3384~3387 wG2
3405 ~3408 wG3
N
KA s a6 WC4
3498 ~3501 wC5
3516~3519 WC6
BUNMIBE | HZ2 I | R — HZ2-UEP
BN 27 o B4 — HZ3-LEP I8 Li Yichao et al. , 2023
b ettt SEH — HZ3-WC
=]
. — B1, B2, B3, B4 A Li Yichao et al. , 2023
ral SO 1 B FE R B A T — ;
Uopb - — Wl i X A% 2023
i BRILIT 1 AR — 2,3,4,5 bE iR Zhong Lifeng et al. , 2017
. ! P1, P4 FORRITT S Liu Chang et al. , 2017
i BRIT AR S AR — : s ’
¢ RS 5509, S5513 TR He Jie et al. , 2020
- . ‘ 903, 906, 5, 102, 105, 304 | VAR ITAR Liu Chang et al. , 2017
BRIT T B — e o o e
S5502, S5504, S5497, S5498 | TAIPLIR He Jie et al. , 2020
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Fh—iz—IURZ G SR A F = YA G
FROE, YA G RRIE 22 S s B R
S, AWFRAE B ET WS A S iR E
Braah b, i —2bad Q BRI L SC B A 5 R
HEFYHE 2, RWRIEINES B bR ifEsr
R FR G RIS L (R B vk FRR R 25, 05 Ah At
FULBIL A Y ZTR 58T W IRy B, ZTR 45
WO W8 A b 8 8 A (Zircon) | B AT
(Tourmaline ) 14 21 A ( Rutile ) 7515 H E W Y i )8
TS A T e, B AT AR S B EE AR E BE R
ZTR $650 5 U Rz FE B R IE LB e &R,
ZTR $8BOBKR  F87n B Y U E s TR iz
I B BLZE (Hubert, 19625 FRANFIZELED%, 2019 17
45,2021 ; Jian Xing et al. , 2023)

1 T BAT R AT UIBRE Ty, I a 4E R
LA-ICP-MS 7 AR J7 ik By P & Jig | B A1 U-Pb 7E 4F
Y TR s AR GE
ITEXSCE A B DL S TE IR X 45 41 U-Pb
AEIE AT E BT L LA ST R B OC R IS
JEA T & (KDE) X b | Kuiper 655 L & 2 4 5 b5
(MDS) 43 M7 ( Vermeesch, 2012, 2013; Sharman et
al. , 2018) , f5 47 U-Pb 4F % %4 19 KDE 7T #4k |
Kuiper Kz 3&F1 MDS 43814 7E DetritalPy B4 5 5¢

J( Sharman et al. , 2018) ., KDE & I A [6 &t 5%
SRR TANTFEAE I 4143, KDE AF % 3% B 55 12
Ma ; Kuiper ¥ 3575 2] Vmax E AR/ $8 78 AL
(] R AF W 20 73 22 e /DN 5 £ MIDS. P Fpy A i ] ) B
BN R 7RE i E] B AR IR 2H 00 22 Sl o AR TR
7NER Y BERT B ARBESR IR A ] TR T K—S K g i
Monte Carlo F&71 J5 3k | #HES7 W6 X 8% A7 AF I AR TR
BB R E SR AN R IR DO SCE 4 R B
ZHFN -2 B DTAR AR BT Rk, K—S K 5 DL K&
T Monte Carlo 5275 4] Y DX AH X BT ik £ S5 18 2 7
DZmix A5 5E B (Sundell and Saylor, 2017)
3 IR R
3.1 ETEVYWAHASRESEEHNYRERETE
EH YL G FHEART , SN UIRE BN 27 46
7 [ HZ1 HSCR A B BSFA N 14 A ET P
SATUI T 11 R ES Y, SRR T 10% /&
Y EER ¥ EIN- ST REIN &/ N SR AN s )
ART 10% ) EH YA RSO AT A0 R E K
W K A e AaESA (K 4), HiE,
SCE A AR H R I AN R B YA AR, S
B DL 8547+ M A0+ 2 A+ REBR A + SR +
AT A RIE L A T B2 DL 5 A+ LR +

P 4 BRI H 5 BN M HZ1 30 B 2 2 P 0 W) 3 R IE S ZTR 548

Fig. 4 Heavy mineral assemblages and their ZTR indexes of the Wenchang Formation and the Enping

Formation in the Huizhou Sag, Pearl River Mouth Basin
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B ONRHEAL A, X HSCE S BAE A E Y
HAEFHE, RIL EAAE NN 225 . CBAET Y
TS Z 1T ST 20 4 ) S R A Oy R B B TR
WC1 A1 WC5 4b, SCE U E D )b Bk & & X
B, MR ET Y rh e gk S AR E & R T
89% , fie i 1l ik 96% ; SCE T H W JL-F-AS & F K
W, P2 ) b e AR A K OB
HET WP EH —E I E S A, TR TFHEY
Yoo S S AR R, X BN 27 el HZ1
FESCE A Z BFALR) 14 AT YRR W H 11 Fh
Y WA AT Q BRI M, 15 BIAFAE 4l
B (B 5), Hp R4 8 ASFE i (EPL ~
EP8) KL E A 2 MES (WCL FT WCS) BA AL
AR WL A HFAE , SCE 4LRIAHY 4 NFER (WE2
WC3 \WC4 F1 WC6) HA AR B ) 2H & 4L
MEEH Y ZTR FHEFEBORE , T4 8 AFE i
o ZTR $8 5t/ IME R 55% , It RAE K 89% , “F-I41H
K T4% ;T SCE 4 6 AFE S, ZTR 48 80w /IME N
28% e KAE N 67% ,F-¥MEH 52% (Kl 4) . WA
HEELH, EH Y ZTR 880 F A8 K, e 174
YA E IR, LGS B A BVAET YA
AHE2E S M B A BFHET Y ZTR 1552
S T BN 27 St e BCE A DTRT R AR T
P 30 U S 5 ) W IR e 4 . SCE A TR 3 i A
HYERT B W 2 0 W AR AR ZTR 48
BN RO DT, F 9% Xk A 3 TR — VR i ) R

Pl 5 BN 27 B HZ1 P30 B 415 BT
UG Q BRI
Fig. 5 Q-type cluster spectrum of heavy mineral assemblages
of the Wenchang and Enping Formations in the borehole
HZ1, Huizhou- 27 transfer zone

et RIS VE T, S Y 2R RUAH T ] 2 )
BUAEE & ZTR $8%0K . & TS B4 B4 TR
0 BRI DO R — 2B AR
3.2 ETHA U-Pb FRVFECHREXREL

MAEA U-Pb 45 KDE ERE | BN 27 Fuir
SCEA I 116 Ma AL LG RRIE AR 4 53
R AT B, JLF- WA L e L ) T S AR 4l A (I
6c); FESEA L 148 Ma p9FHE L 3204 | W],
AR AT AT DL ER S o AR A B T b o
ARG Tet AR AL 4 (1 6b) 5 RS 4 A
AT ST BB A AR TR0, R T 154 Ma 1)
FHEL A 0N | b RBP4 A AR I s mT LB S
ORI B AR I 0 P ARG, DA R T R oT
AT TT i R AE S 453 (1] 6a) o BEAARR UL, SCE
LS AT AR 0 A0 B B — | T SR 2 A A AR S A A
2o, HH N B4 E ERSFEAL 84 S h
B S 0155 T B AR SO A i 20 43 BB e S A

BT VAR IR X 45 41 U-Pb 4RI 3% (&1 3)
EHOMN 27 $A IR X B A U-Ph 4R (Kl 6)
AT DA—E A& B b4 A7 AN R R b T 7 22 55 1 5 A
P, S ST Y IR SRR E G R, B
27 T S B 2 BT 4 = AR BB A AR I
T3 IR 1Y A5 0 8 L L) B4 0 201 4 LU A9 v T A
f>1000 Ma FIAFEE441455 HL /0 (T 6) BORRAE X 5
PRV PGB S 3 TR A B A 2 1) 8 L L A 2 4 L 1)
b TR > 1000 Ma 947 3% 20 43 He 4 v (D 3d)
(RRRAE 22 57 B S, Pl L HEBR T RV VG 3B 52 36 2O
27 il B BE RS2 e, L BON 27 Al SC B
HES A AR TS (] 6c) 5 201 b AR AU A SR AR
B3 (] 3a) EA AHARLAY < e LU B0 ™ AR AE ) FEOR
TCE AU, B 27 Felay E B2 AN A
FURSCARRMEEE R, EREOPA TR A A
AERETE (K] 6a A1 b) HERTTARILH SR TR 85 4
AEIETE (] 3e) HLA AR RLAY « i 11 3] 32 06 + ED SZ 30
IELA SR e B AE , $8 78 T BR YT 25 Jb 3 32 i v 2
I 27 Tty (R LIRS

BT i BT LS A U-Pb 45 KDE &, A&
5T I8 3 Kuiper K560 LA K MDS 532 5E Al B0
FRIX 5 9 72 0 I8 X 85 41 U-Pb 4F % 14 25 5 1k,
Kuiper £ 55 1Y Vmax i 7T LA 78 7% (8] 45 41 U-Pb
AR I 22 5P Vmax [ERR, 2o AT S (8] 19 25 57
PERRK R Z IR 3 AMBTEYIRIX 5 3 A UTRL
X B AR [A] T Kuiper K256 1Y Vmax (AR B
(El 7a) , SCE A5 AEIR X i o Az 525 3 3
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6 B 27 et SCA

HERTFAHE A U-Pb IR FEAG T (KDE) B (N A8k A R 40
(%517 U-Pb 4EH 806K A T Li Yichao et al. |

2023)

Fig. 6 Kernel density estimate (KDE) plots of zircon U-Ph ages of the Wenchang Formation and the Enping Formation in Huizhou-

27 transfer zone (N number of analytical zircon grains) (Zircon data are from Li Yichao et al. ,

JEEHY Vmax ﬁﬂid\ S 0.22 %‘:ZH}%T/E\: £ U-Pb 4

W% 53 A B R ARARL, SC B 4 32 B4 A7 A Ml v AR RIS
B, NROPA | RSP Y 5 IR IR X 2R
YEZR 6 38 32 3 W) Vmax {8 /N, 435 A 0.35 Fi
0.19, &M T FRA L RSVFAHS5EAEWIRX Y
PRVTZRIGHR S I B A U-Ph AR % 404 e g AR B,
H RSP S BRI AR S AR R BT &, 3%
Vmax {ERHAEFE R T F B | RSP F 532 3
VEARALES STt Is , HAE b ROSEH iR Byl AL

[ 7 M 27 Fedfetty LOHIETEY IR IX 8500 U-Pb A8 BT Kuiper A5 50 (1 22 54 5E

2023)

S S R FH i 2 b5

F 3T Kuiper K50 19 Vmax (H45 5, i@ & — &
L LS e X e 2 425 1] EI]T%??'JZIKTJ)?
FEH A U-Ph 4RI 9 MDS &, LA 7 A [RIRE i ]
(255, MDS e Sh ] i) BB 5 N R W LB
U-Pb 4E48 I3 A0 1 22 580N . I 3 INIETER IR XN 3
ANPURR X RE B 1 85 A U-Pb 4% MDS Kk & (A
7b) , SCEH S A R R A BRSO HRR T
A LA SR CA SRR S B A B HEIE VR A T R

X (a)

R ZHEE R (MDS) 7347 (b) (H541 U-Pb 4F R R 3 FiEl 6)

Fig. 7 Quantitative comparison of zircon U-Pb ages between Huizhou- 27 transfer zone and potential source areas based on Kuiper

test (a) and their multidimensional scaling (MDS) analyses (b) (Zircon U-Pb ages are the same as in Fig. 3 and Fig. 6)
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SIS IR X B BR VT AR ACEB S A i, R
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Fig. 8 Relative contributions of potential source areas to the Wenchang Formation (a), the lower Enping Formation (b) and

the upper Enping Formation (¢) in the Huizhou- 27 transfer zone ( Unmixing modeling is from Sundell and Saylor, 2017)
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Fig. 9 Sandstone types (a) and their rock fragment compositions (b) of the
Wenchang Formation and the Enping Formation in the Huizhou- 27 transfer zone in
Pearl River Mouth Basin ( Data are from Tian Lixin, 2021&)
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Fig. 10 Porosity (a) and permeability (b) of the reservoirs in the Wenchang Formation and the Enping Formation in the

Huizhou- 27 transfer zone, Pearl River Mouth Basin ( Data are from Tian Lixin, 2021&)
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Source-to-sink processes and their controls on the reservoirs of

the Paleogene Huizhou Sag in Pearl River Mouth Basin

LI Yichao"* , GONG Chenglin"** , QIU Xinwei® , QI Peng" , HE Yanbing” , YU Yixin' *
1) National Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum ( Beijing) , Beijing, 102249
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Objectives: Quantitative analysis of the source-to-sink system is the leading edge of the field of

sedimentology, and is of great significance for accurate reconstruction of source-to-sink process and prediction of

hydrocarbon reservoirs.

Methods: We use the heavy mineral assemblages and zircon U-Pb ages to trace the provenance of the

Huizhou- 27 transfer zone in the Huizhou Sag, Pearl River Mouth Basin, and quantitatively reconstruct the

sediment contribution of potential source areas. In addition, we reveal the source-to-sink process and discuss the

control of source-to-sink system on the hydrocarbon reservoir.

Results: The results show that the heavy mineral assemblages of the middle Eocene Wenchnag Formation are
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complex with low ZTR values (the ZTR index is the percentage of detrital zircon, tourmaline and rutile in the
transparent heavy mineral detritus of a clastic rock ), while the heavy mineral assemblages of the upper Eocene
Enping Formation are relatively simple with high ZTR values. This study further confirms that the Wenchang
Formation to the Enping Formation were mainly fed by intrabasinal Mesozoic magmatic basement and extrabasinal
Pearl River system. For the Wenchang Formation, ca. 98% sediments were derived from the intrabasinal Mesozoic
magmatic basement; for the lower Enping Formation, ca. 58. 4% sediments were derived from the northeastern
tributaries of the Pearl River, while ca. 36.5% sediments were derived from the intrabasinal Mesozoic magmatic
basement ; for the upper Enping Formation, ca. 73. 7% sediments originated from the northeastern tributaries of the
Pearl River, while ca. 22.2% sediments originated from the intrabasinal Mesozoic magmatic basement.

Conclusions: We infer that the modern Pearl River system, including the northeastern and western
tributaries, was not yet formed during the depositing of the Enping Formation, but the northeastern tributaries (i.
e. , the paleo-Pearl River) had developed independently. Rather than a simple provenance transition from
intrabasinal to extrabasinal, the paleo-Pearl River transported abundant sediments from the Cathaysia Block into the
Huizhou Sag, resulting in the transition of the source-to-sink system from “the Wenchang Formation with
intrabasinal provenance” to “the Enping Formation with mixed provenance”. This transition of source-to-sink
system changes the rock composition of reservoir in the Enping Formation, which improves the reservoir physical
properties but enhances the reservoir heterogeneity. This study presents a quantitative analysis of the transition of
the source-to-sink system in the Paleogene Huizhou Sag, and provides insights into the quantitative source-to-sink
process and its applications in continental rift basins.
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