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Turbidite records since 36.6 ka at the Yingqiong continental slope in the northwest of South China Sea
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Abstract: The cores of ZK3 collected from the Yingqiong slope in the northwest of South China Sea were dated with AMS"C dating, and
analyzed for grain sizes and geochemical elements. The Shakha-Landim method for discrimination of turbidity environment and the C-M
diagram for turbidite deposits, are also used to recognize the turbidity sediments. Detailed discussion is devoted to the formation of turbidity
current and the impacts of the climate change onto the sedimentary environment. The study shows that sediments of core ZK3 were deposited in
the time of Pleistocene and Holocene since 36.6 ka. Four layers of turbidite with obvious features occur in the intervals of 7.4~8.3, 12.8~13.5,
15.5~17.2 and 18.7~20.7 m respectively, corresponding to three turbidity events during the last glacial stage. Favorable topography, abundant
material supply, active sea level fluctuation and climate change are the main causes for the origin of the turbidity currents.
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Fig.3 Classification of the sediments from core ZK3
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Fig.4 Vertical variation of sediment composition and grain size parameters



540 % 5 5

VFURID, S I DU L3 BBt S 36.6 ka LUK B ik L T AR 19

i BTl ZR 1 50% Ab Xt 07 (R A%, Bk EE R (E, AR
T T K I B e =Y, R ZK3 A0 )
33 AR A R EE 2 BT BORE, FRATTARAR T %5 0 B KL
EC-ME(ES) . v LLE BB Z6E C-ME L
B 43 A A0 B SR RRAE, BE S S R A fE MAE
7~10. C{E 50~ 70 M35 [l Z i, HoHE At 35 3R
R C=M LT AT AR CR AR X),
H CHYS MEAH L 8 0, P — 2, X
S R MR R TR (B 5) .

1000

e
& )=

C/pum
38

C/um

10 100
M/pm

5 ZK3 A& HRLE C-M B
Fig.5 C-M diagram of Core ZK3
3.1.4  FIAI84F
B M -2 i 0 A Dl PR B A B 4E AR YN T
9.8433 Jp it FULAL, KT 9.8433 R i UL AL, K 5
Jr R Ry
Y = 0.7215Mz - 0.40306; + 6.7322Sk; +5.2927K, (1)
Ko Mz VYRR s 0, 0 3 3k R AL SK O 2%
K, W o X ZK3 RS 0 B T TR O U2 R A ik
T ritE(GR2), KILAN)ZA00 Y{E R 5.60~5.90,
BI/INT 9.8433 (YA E A, FRUR 16 W11 48 27 il i
TIRZ

32 HMRERIAREE

ZK3 g0 MURRUZE o DU b R R A o 48 XA
W ARG, MR ZK3 A0 MR Lok R IE R &
A R84k, H R rb ] /s JBE ok 3aE 390 FR A 00 26
A, RRTIET IEH W UTEZ PR AE, £ B U5 6
& RLE S8R A B3 72k

MAEUZ 1 EE A O 74~83 mAb, J& ZK3 &
O SHUE A 0 E )2, B 2 D AR S5 R T
6.25 m Ab (1 PN AR AR S R, WoR )2 kAR T EIFE

R2 ZIK3ALERNUFER-ZEEEBRFRHAER
Table 2 Identification of Turbidity current environment with
Sakha-Landim facies diagram for each layer of core ZK3

AL Y =0 YiH

ZK3 S-9-7.40 5.619 ZK3 $-29-16.20 5.697

ZK3 S-10-7.70 5.606 ZK3 S-31-17.20 5.741

ZK3 S-11-8.30 5.657 ZK3 S-35-18.70 5.885

ZK3 S-22-12.80 5.530 ZK3 S-37-19.40 5.748

ZK3 S-24-13.50 5.549 ZK3 S-41-20.70 5.860
7ZK3 S-28-15.50 5.521 - -

i S B0 R AR R B 5 0E # UURUZE ALK [H)
)53 A REAE (B 4), A i b & i 538 K5 08/,
H0.19%~ 3.24%~ 0.69%:; 3 1> & & Wi 8, N
67.07%~ 67.95%~69.93%:; i + & & eI/ E ik,
H 32.73%~ 28.81%~ 29.38%; - 21 47 4% H 40 2 K,
7.7 m Ak IE B I R AE, SR 5 FRE AR Al 4k R AL
(1.62~1.75~1.71) | 1575(0.98~1.02~0.96) 1 &/~
TR RGN AR R . AR 2 E AR -4 Y
KA AR AL AN D B AR T — OB K 1
TP o FEAR UK UK g 1 i 0 S Al il 34 i ¥ MDO5-
2895 L5 Wi Tt LAk o 408 3 A Rl S ARG DU
DU A B ALURE S A8 4k, iX 5 Shanmugam FIT &4
5 (10 I R ol 2 A R AR AR — B

ML Z 2: HBAE A 12.8~13.5 m &b, TTFL
e, P RBN 1.63~1.65; A Ll F, HF{Ek:
MRS/, 24 0.0076~0.006 8 mm, b HA 2.46%~
0.63%, 3 b & & 4 68.25%~ 66.38%, % + & N
29.29%~32.98%. A £ WA JES 0 3] TOU 350 % 4 A8
240, A Ok A, AP RO D R B, T
YR et HLAE A . 12.8~13.5 m 27 BR 485 34) 51)1
BN Y{H N 5.53~5.55, Y{EAE 6 I'F, /T 9.843 3
I F E 1A

MRZE 3. HBAE A O 155~ 172 m &b, DL A
A= 7E 20.46~22.95 kaBP 1 1], T00 50 F1JFE 55 (14 4F 4 #H
ERK ., WD & B LRI, B
) b e, KR B R Y TR UURRZ
LT P - 25 1 A 0 3 PR F I Ry 5.52~5.74, /]
T 9.843 3 (K EMH .

MR 4 HBAE A0 18.7~20.7 m &b, HiIZ &
A Ve, 3k 2 o 2R U . 2B A R
b, &R N 0.72%~0.42%. B b B 71.78%~
68.96%. Zh t & H 27.50%~30.61%, B A [[] A8
TN TS 2 T



20 T M S5 5 1 20 M S

2020 4F 10 H

3.3 MmiEA BB ERIT

U R T I P SR UL EE ) O B U, R R
iti 391 2 DURR A 1) DRV X I S, 7R 2 — A T
AR M. TS EokIE, RBERIKIE., 7B ENY
JBT | L T 3B R Ml e WL 2 B I T R 1) 4
b REER KRR WY R MR & F Y
i S NV (R 5 SR L A = N R A S S
WL AR, MO Y T RS T LT
BRI K I i e L e hy OB, St 58 A MR A g Xk
DURY AN Fa o B R o200 DUAE (R 98 6 B, pluiit
B B fih AL ) 32 8 A0 955 V1 TR 3 Bl L 20
KL HBRE L K K BB KU IRE I 3
FRIRSOK G Wil g 55 o AE iR S & A= I,
I THRBEMIE Z S BOTAR Y ) R A, e o Kk
AT, 0 B XS, T R R DU . ZK3 A
NV R el | i el 6 B L i 8 B3 5 B S
VLK R B IRVD ANW HE BRI ER VT = MM & &, H i
VR FE Y, SRy K B AR T R M N
W sl REAEAN Ik R AE R, IR 25 5 T I
PN
331 #F@ L

VI AR b2 5 Rk R R Y B R A, ZK3
RO ARE 1(7.81~12.28 kaBP) . JAZ 2(18.97~
20.46 kaBP) | 7 FZ 3(20.46~22.95 kaBP) Fil it 1
JZ 4(22.95~26.12 kaBP) , Al UL F i i FL 2 2, 3,
43X 3 JZ2 %z M TS T AR B A R R vk, 4B
LIk RAT THAE 1K 6) o DR I AfF 5% X
LA TRITIY AR R L I SR oS B (R T G
T I8 30 1 B T TR ARG , [ B A2 B 1 i 33 Sy ok
TLOTRRERAE T R M, DRI 25 5 18 B 1) fii 35 77 1)
b A o P[] s I e T e I e A ) I R

7.81kaBP
=1

12.28kaBP

1 /m

-120+

18.97kaBP1 22.95kaBP
|

FEOXT V- T AR Ak 1 2%, P DA HE 0 P T AH X AR Y
ik 10 3ok O A R At i P I AN IR SR R, K
WK LUK, AEV R =0 HOR 5 R A R B 5 2
TUTER, AT BE 2 I - A1 B 3 108 06 ~F- 1 0% 3 BT
AR, Mg &Moo, & &R %R X/
Vi i 00 S i 39 JIC 8 R VA ek R DU AR A T 5 S [
FEN A 1T 1T 0% B J2 et B SR b i 3 - 3 AR

AR VKA LI, 4 BRI 11 A8 Ak AE 7 3% BR, I
S5 T 2R A PR A AR IR UK, 42
BR VRS 1T A, 4 BRAH X L BLE R —E £
K, Bl SRR TR R, Bl R T A B R K 4
BEo TRV BRI ], Rl DX iRt as 78 2, Bl
S A b DX A = A 485 2 2 R TR A A i AR
P b X HER o KR Y Bl R U R A 0k A i 3 I 3 B
T, WA TURR A KL, b R R o R 4 R
AR 5y e A Vs Y A ELT G 1 T T
332 Mgk

HEA TR R UK ) 35 5 B B, BRI - THT T 1R 22
18 1 T, A3 I B A 2R AT 4R IR KR
AL BB A YR vk U 0 45 S, VST T I BE D
Th, AT IR R 5B o TR B R 0 1 g U5
Wy AR IO A S D, B LA ZK3 A0 B TR R
FHRIS /N . A 2Bt e, A BRIV iz Bk 52
FE, ML BRI Z M, ettt ok R A
THAZE 1(E 6) o Bl U5 A AL iy Ak 2>, TR
YL AR A AR, DURR Y iz BE B A L K Y
A%, e L fih A T, T O N AR I B XU | R
W2 S AR, P TS B DX 8 AR b ok 9 R
(% T R B T OB PE AR 0, At B B A kg
KA 5 5V R B 2R A F A AR A
G, 11.5~7.4 kaBP 7E 1L e 28 07 5 b g %

20.46kaBP 26.12kaBP

V22, )23 24

BRACHE T i

0 5 10 15

20
HAC/kaBP

25 30 35

6 T I ST 2

Fig.6 Sea level fluctuation curve



540 % 5 5

VFURID, S I DU L3 BBt S 36.6 ka LUK B ik L T AR 21

I Y K R 0 A A R

ZK3 50l 36 ka LR B R £5 ( CaCO;) 7E UL AR
Py e 0 KR X 1 0 2 ] A2 Ak M e R T E WA 7
CaCO; 7 A8 1k ith 26 5 L 7E R 1 b 30 vk )2 0 iR 26
o & AR Akl ZAH RIBY, i B AT 1 CaCOs 1 1N
10%~ 18%, -2 4 13.91%, Mk & ik, H& &
T2 L7 AT AL T Ok 1) ki VR A0 5 A R L T
i Y500 Jo i AR S e B . W] DU AR R IR UK
M CaCO; & AHXT AR, #F A48Tt CaCO; & AH
XHGm . fEReF I E, CaCOs F 7 54 m)2
o7 H B 5 8 MG, [R] B %% Rb/Sr A1 Rb/Zr 7E 5.4 m
Ab H B (B, Rb Fl Sr & i R EZ W TR, %
AT TR 5 1) S AL (I 7)), TR S s X B Ak —
2K B B

ok I 8 114 388 a2 Rk i b 2 T A9 v, G
2 R R A R A DR, 2 R il D ) o e Y]
T A B R Bl 3 X Al 1 R A DT AR RS 3 B I ) A R
EH o JuH IR TE m ML AR Rl A, DURR W) by B4
Z NP IEAE G52, AR 5 2 AL 448 i 5 3R K
S BGn, DATT A 0T 3 1 3 R % BE ) B i, b 3R
VI 22, W] HE A ik & g ) 32 B R R ),
333 BHFREKAR

by 752 ) TR AE 9 B, A R T G R K i 3 XA
R I BR ) R K R R DO, X i DU A —
R B 3 A FH B0, 45 i) 2 7 2R G Bl 3 DX o Ry Y I
W5 R, 10 kaBP B i1 T80 1 FHSI0AH 5 19 /& B

Rb/Sr Rb/Zr CaCO3/%

nnnnnn

10

< 45
1

5

20

25

30—

Kl 7 ZK3 &0 JuER A MR A5 & 1 17 A2 4L
Fig.7 Vertical change in element ratio and calcium carbonate

content in core ZK3

LY LE ARG T 1040 m, 1§ R T 08 WRESE, BER
B REC I RIE .. BEIERZ
K TR AR IR 2 K 2 B R I e A R T
F, T 5 i 42 1) PG it st AT Bl Y, L A 0.15~
0.3 m/s([& 8) . 19 142 30 4R LARY, AMi13% 8 IN N
UK R85 (K T > 200 m) H & A J ARG 3, R I
e AE 22 1% M DT AR o TR PR vh U T Bl B AE A
SEAE 1929 4F K T4 A 1 IS L 45 W7 24 =5 1 v Bl e 5
TEZ G i 2E 1 . 6 7 8 i 2 sl TS K
FIFFE o TR K il 3 X2 HE A g A s 352, DL RR A AN
Faae, 65 F7 B 45 Ak 2 ML (M RE L 58 PRI I
R R L IS REE 255 AR TR DU & & R
Wah . WEREE W, v R RN .
U AT W ia Y A

SNSRI, AR R UK LA, B T B B 3 X3
OO AR R A WU ST B s A
Ko BV T AR £k R B IR A, B R ) 3 5 R
PEUR 2 7K U A J2 M & ik 0 32 B R IRV
T Fsf 153 o ) R R AR, T T TR AR RS R Y
IR AR E R —AM ik HE . T
REE b o S S R BV U N DRI N = R SR W S A
S T P R ) RO R AR A TR P 3 — A
FRE BN BHOR I Fe . R, R R Y T
TP A48 7 5 B 2 XA A8 Ak 1T 8 N 2 3 0% 10 B
Fz il B ALH, 1 RTBE S i L | b 7 R A 3 R
g (AN Z TN ) 8 5| & 1Y, XS g5 (R A R
() B AL DA B 2 1 o FE DTRR AL I AR S 19 7Y
ST, AR 25 5 i A i i & A 5 AR A R E B T
FR A AL 107 390 1) (43 an 4t ), BVl 2 A A T) 5 B
KL Bl R T, & AR T Bl T et N
Z 81 g T AR b 5 R B TR AN B R X
U B A e RN T R R B & AR
MR, (A5 U 0% 2h 3 5 F & A, IR N EL il & iy
DITRCESIS

4 45iE

(D ZK3 %50 FEKE T 36 kaBP LU Y i T
T R At b 2 2 B R b 2 DT R R
o T AR )Z, 28 TR Ry 78.94
cm/ka, i SEHT TS B 0T A %k 93.05 cm/ka.

(2)38 2 AMS"C. LY KL BERRAE | b BR A2
FEAE 5% 06 -2 2 WA U PR B R0 . C-M RSS2
ST, R ZK3 H 0 KA T 44 /N i iR,
Horp 3 A FARRKIA, 1 I kA F 28t 1 .



2020 4F 10 H

22 YRR M J5 5 56 D0 20 b TR
2404
'3‘;'7\{‘41 — &ﬁi M
- M - S5
> 9
P
20°4
500m
18°4
( ]
ZK3
T A
16°4
=S RR
S et 3. R
T T T T T
108°E 110° 112° 114° 116° 118° 120° 122° 124°

K8 WFE X L P o0 A B R st 2% S0k [40-41])

Fig.8 Current distribution around the study area(see reference [40-41] for current model)

(3) W DLRR R A EDRLAS | 0k R 25
WA 75 55 7 B 2 BURFAIE AN BR AL 2 T R AR AE | 5 IE
UL R W] A 25 57, X8 22 S5 il R il AR
(A B S o

(4) b3 0 AR 2 B0k A P AL BB B X, 4%
BERYBERE | 5 RO IR L T R B0 - 1 A S AR
AR A Al ik i Y BRI R

B £ X Hk (References)

[

—

1 Il Hg, X%, % iR XH-CLIGHR TR RS LG
FRHIE S LR (0] g 5T 5 5 DO 2230, 2015, 35 (4) = 63-71.
[FU Piaoer, ZHUANG Chang, LIU Jian, et al. Rare earth elements
geochemistry and provenance of the sediments from core XH-C116 in
the XiSha Trough, South China Sea [J]. Marine Geology &
Quaternary Geology, 2015, 35(4): 63-71.]

VEAh Y. B IRE T SR RO L], AR, 2009,
28(3): 1-4. [WANG Pinxian. Toward scientific breakthrough in the
South China Sea [J]. Journal of Tropical Oceanography, 2009, 28 (3) :
1-4.]

(2]

[3] Steinke S, Kienast M, Hanebuth T. On the significance of sea-level
variations and shelf paleo-morphology in governing sedimentation in
the southern South China Sea during the last deglaciation [J]. Marine
Geology, 2003, 201 (1-3) : 179-206.

[4]  Hanebuth T, Stattegger K, Grootes P M. Rapid flooding of the Sunda
shelf: a late-glacial sea-level record [J]. Science, 2000, 288 (5468) :
1033-1035.

A, TREC, KE T AR AR TR I R O R
[J]. #GHiEPES4R, 2003, 22(3) : 36-43. [ZHANG Weiyan, ZHANG

(5]

Fuyuan, ZHANG Xiaoyu. Characteristics of turbidity deposits from

sediment cores in eastern South China Sea [J]. Journal of Tropical

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Oceanography, 2003, 22 (3) : 36-43.]

Ducassou M, Migeon S, Mulder T, et al. Evolution of the Nile deep-sea
turbidite system during the Late Quaternary: influence of climate
change on fan sedimentation [J]. Sedimentology, 2009, 56 (7): 2061-
2090.

Weaver P P E, Kuijpers A. Climatic control of turbidite deposition on
the Madeira Abyssal Plain [J]. Nature, 1983, 306 (5941) : 360-363.
TSR}, AL, BRI, P iU BT ATl SN b Rl e e S A 1
W], i BT S S UL R, 1994 (2) : 81-94. [FENG Wenke,
SHI Yaohong, CHEN Linghui. Research for seafloor landslide stability
on the outer continental shelf and the upper continental slope in the
Northern South China Sea [J]. Marine Geology & Quaternary
Geology, 1994 (2): 81-94.]

BT, R G, IR T ORI 70 B MR AL SR S A
HIRBAAL I RIS D] B ARk R, 2009, 19(12) 0 1333-
1342. [LI Jun, ZHAO Jingtao. Geochemical characteristics of rare
earth elements in the sediments of the Central Okinawa Trough and its
application in the study of paleoenvironmental changes [J]. Progress
in Natural Science, 2009, 19 (12) : 1333-1342.]

Bouma A H. Sedimentology of Some Flysch Deposits: a Graphic
Approach to Facies Interpretation[M]. Amsterdam: Elsevier, 1962.
Shanmugam G. The Bouma Sequence and the turbidite mind set [J].
Earth-Science Reviews, 1997, 42 (4) : 201-229.

BHEL, AT, AR, S FIEAL IR AR DU A 2 M R
frF R 5 K H T SRS R (0], HUBREL 23— [ 5 K2 240,
2010, 35(4) : 515-525. [GE Huangmin, LI Qianyu, CHENG Xinrong,
et al. Late quaternary high resolution monsoon records in planktonic
stable isotopes from Northern South China Sea [J]. Earth
Science—Journal of China University of Geosciences, 2010, 35(4) :
515-525.]

TN, AR TR ORI (1], ARIETE, 1986, 4(3): 42-49.
[YUAN Yingru. Grain size of the sediments in Okymawa Trough [J].
Donghai Marine Science, 1986, 4 (3) : 42-49.]


http://dx.doi.org/10.3969/j.issn.1009-5470.2009.03.001
http://dx.doi.org/10.3969/j.issn.1009-5470.2009.03.001
http://dx.doi.org/10.1016/S0025-3227(03)00216-0
http://dx.doi.org/10.1016/S0025-3227(03)00216-0
http://dx.doi.org/10.1126/science.288.5468.1033
http://dx.doi.org/10.3969/j.issn.1009-5470.2003.03.006
http://dx.doi.org/10.3969/j.issn.1009-5470.2003.03.006
http://dx.doi.org/10.3969/j.issn.1009-5470.2003.03.006
http://dx.doi.org/10.1111/j.1365-3091.2009.01070.x
http://dx.doi.org/10.1038/306360a0
http://dx.doi.org/10.3321/j.issn:1002-008X.2009.12.007
http://dx.doi.org/10.3321/j.issn:1002-008X.2009.12.007
http://dx.doi.org/10.3321/j.issn:1002-008X.2009.12.007
http://dx.doi.org/10.1016/S0012-8252(97)81858-2
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3969/j.issn.1009-5470.2009.03.001
http://dx.doi.org/10.3969/j.issn.1009-5470.2009.03.001
http://dx.doi.org/10.1016/S0025-3227(03)00216-0
http://dx.doi.org/10.1016/S0025-3227(03)00216-0
http://dx.doi.org/10.1126/science.288.5468.1033
http://dx.doi.org/10.3969/j.issn.1009-5470.2003.03.006
http://dx.doi.org/10.3969/j.issn.1009-5470.2003.03.006
http://dx.doi.org/10.3969/j.issn.1009-5470.2003.03.006
http://dx.doi.org/10.1111/j.1365-3091.2009.01070.x
http://dx.doi.org/10.1038/306360a0
http://dx.doi.org/10.3321/j.issn:1002-008X.2009.12.007
http://dx.doi.org/10.3321/j.issn:1002-008X.2009.12.007
http://dx.doi.org/10.3321/j.issn:1002-008X.2009.12.007
http://dx.doi.org/10.1016/S0012-8252(97)81858-2
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067
http://dx.doi.org/10.3799/dqkx.2010.067

240 55 S

VFURID, S I DU L3 BBt S 36.6 ka LUK B ik L T AR 23

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

XUET, AT, AAR T MR AL A TAE % (M. dbst: Hs R
#, 1985: 271-284. [LIU Baojun, ZENG Yunfu. Lithofacies
Paleogeography Foundation and Working Method [M]. Beijing:
Geological Press, 1985: 271-284.]

LM IR E KSR TR R 2= R M e e (D], i
JRK 2 (AR 42447 85, 2018. [JTANG Heng. Comparative study
on the difference of hydrate-bearing turbidites in the Shenhu Sea
Area[D]. Master Dissertation of China University of Geosciences
(Beijing), 2018.]

Ashley G M. Interpretation of polymodal sediments [J]. The Journal
of Geology, 1978, 86 (4): 411-421.

2N, PR S R R R AR (D). P E R
[E I 72 4 g (M ERFRBE0IF 70 BT )i - 2447 18 52, 2015, [LI Xiaojie. The
early Pleistocene climate change recorded in the northern South China
Sea sediments[D]. Master Dissertation of the University of Chinese
Academy of Sciences (Institute of Earth Environment), 2015.]

A, BEEPEALET36 kyr BPRASKA) AR I AL 5 3RS
[D]. i E AR B R (P E R M ER (22T 5 ) 1 L 22 57
32, 2018. [LI Mingkun. Paleoclimate and paleoenvironment
evolutions in the Northwestern South China Sea over the past 36 kyr
BP and the forcing mechanisms [D]. Doctor Dissertation of University
of Chinese Academy of Sciences (Guangzhou Institute of
Geochemistry, Chinese Academy of Sciences), 2018.]

SCBRE, SR MRV R AR D). iBVERLE, 1982(4)
56-58. [WEN Qiongying, ZHANG Chuanbo. Mechanism and
characteristics of turbidity deposition [J]. Marine Sciences, 1982 (4) :
56-58.]

AU, EH, BhAIYE, S AR MR BRI R B R
SCLIT. HEBRA B 224, 2016, 59(9) = 3330-3342. [LI Bo, WANG
Yan, ZHONG Hexian, et al. Magnetic properties of turbidites in the
Huatung Basin and their environmental implications [J]. Chinese
Journal of Geophysics, 2016, 59 (9) : 3330-3342.]

Hesse R. Turbiditic and non-turbiditic mudstone of Cretaceous flysch
sections of the East Alps and other basins [J]. Sedimentology, 1975,
22(3): 387-416.

Passega R. Texture as characteristic of clastic deposition [J]. AAPG
Bulletin, 1957, 41(9) : 1952-1984.

Shiki T, Kumon F, Inouchi Y, et al. Sedimentary features of the
seismo-turbidites, Lake Biwa, Japan [J]. Sedimentary Geology, 2000,
135(1-4) : 37-50.

JAMEL, KA, RN, 55, AL E0 AR v B v 0l 3 A Ak e
WUTR ], WPEREE, 2018, 42(2) : 23-33. [ZHOU Yangrui, ZHU
Yousheng, ZHOU Songwang, et al. Turbidites at the continental slope
on the west side of Dongsha uplift in the northern South China Sea [J].
Marine Sciences, 2018, 42 (2) : 23-33.]

B E e, XE K, COLIN C, et al. Bl r #B A UK I ORI e 43
PR YU E IR0 T (I, B 22384, 2011, 56 (33) = 3558-
3565. [ZHAO Yulong, LIU Zhifei, COLIN C, et al. Turbidite
deposition in the southern South China Sea during the last glacial:
evidence from grain-size and major elements records [J]. Chinese
Science Bulletin, 2011, 56 (33) : 3558-3565.]

Shanmugam G, Moiola R J. Eustatic control of turbidites and

(271

(28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

winnowed turbidites [J]. Geology, 1982, 10(5): 231-235.

B, TKF, S, 4. AL A0 B Rl SR K X ep g I
FAFRIERSAE S e 35 (7). Al S50, 2015, 37(6) = 751-
757. [QIAN Xing, ZHANG Li, YI Hai, et al. Sedimentary filling
characteristics and the main controlling factors during the Early-
Middle Miocene in the deep-water area of Shuangfengnan Slope in the
northern South China Sea [J]. Petroleum Geology and Experiment,
2015, 37(6): 751-757.]

e, WD, MR, A RV LR i AL IO TR
BT B9 4L FS0RE AU B G ot A f/ B B i LT L W 22 4R, 2017,
39(11): 75-84. [LEI Yan, HU Jianfang, Xiang Rong, et al.
Composition of sedimentary organic matter in Shenhu, northern South
China Sea since the Last Glacial Maximum and its implication for
paleoclimate [J]. Acta Oceanologica Sinica, 2017, 39 (11): 75-84.]
B, WM, MR, 55 AL IBZHS- 17651 ATk AR
B 2 A HUR (9] i b 5 5 58 DY L2 5, 2012, 32(5) = 73-80.
[GE Qian, MENG Xianwei, CHU Fengyou, et al. Paleoceanographic
records of core ZHS-176 from the northern South China Sea: oxygen
isotope and organic carbon [J]. Marine Geology & Quaternary
Geology, 2012, 32(5): 73-80.]

At o [ At AL AL B U R (0] M BT 3R 27, 2001,29 (2) -
9-16. [XU Hai. Advance in research on the Holocene climate
fluctuations [J]. Geology-Geochemistry, 2001, 29 (2) : 9-16.]

A, BREAE. B AL R G A L RO R AE B
[J]. Mk 2%, 2015, 44 (6) : 564-570. [LI Niu, CHEN Duofu.
Characteristics and origin of the Foraminifera-rich sedimentary layers
in Shenhu area on the northern continental slope of the South China
Sea [J]. Geochimica, 2015, 44 (6) : 564-570.]

B, FAEAh, MR, 55, T35 4R g AL AR BRIR #h I I B ot U fik
BT, P AEmE gL, 2008, 26 (1)« 18-21. [GE Qian, MENG
Xianwei, CHU Fengyou, et al. The carbonate cycles in the northern
South China Sea during the last 30 ka and the paleoclimatic
significance [J]. Journal of Marine Sciences, 2008, 26 (1) : 18-21.]
WIS, RIETK, SFEE, . AL b SR I0. 78~ 1. 0Mall] ] i
VST RLBE IO (7] e 5T 5 5 DU 20 4055, 2007, 27 (2) = 77-83.
[YE Fang, LIU Zhifei, TUO Shouting, et al. Grain size record of
terrigenous clast during mid-pleistocene transition (0.78~1.0 Ma) in the
northern South China Sea [J]. Marine Geology & Quaternary
Geology, 2007, 27(2) : 77-83.]

WREES), RECIR, Bt RIFKIMI. dbat AR HRREE, 1991
28-61. [CHEN Longxun, ZHU Qiangen, LUO Huibang. East Asian
Monsoon[M]. Beijing: China Meteorological Press, 1991: 28-61.]
X, B AL AR MISS DR FRsgid3k [D]. h Es R~ (b
O 27183, 2012, [LIU Wei. Paleoclimatic records from
northern slope of South China Sea since the Marine Isotope Stage
5[D]. Doctor Dissertation of China University of Geosciences
(Beijing), 2012.]

DEAE. R7K 2 T IRTTR R J2 7 4 2 5 5 s ] PR R —— g AL B
TR X EJRYIUBUR Fr 2 280 7B [T). o g Bl <, 2012,
24(2): 1-8. [PANG Xiong. Sequence stratigraphy configuration of
deepwater gravity-flow sediments and its controls: a line of thinking in

sequence stratigraphy of gravity-flow sediments in Baiyun deepwater


http://dx.doi.org/10.1086/649710
http://dx.doi.org/10.1086/649710
http://dx.doi.org/10.6038/cjg20160917
http://dx.doi.org/10.6038/cjg20160917
http://dx.doi.org/10.6038/cjg20160917
http://dx.doi.org/10.1111/j.1365-3091.1975.tb01638.x
http://dx.doi.org/10.1016/S0037-0738(00)00061-0
http://dx.doi.org/10.11759/hykx20171101003
http://dx.doi.org/10.11759/hykx20171101003
http://dx.doi.org/10.1007/s11434-011-4685-7
http://dx.doi.org/10.1007/s11434-011-4685-7
http://dx.doi.org/10.1007/s11434-011-4685-7
http://dx.doi.org/10.1130/0091-7613(1982)10&lt;231:ECOTAW&gt;2.0.CO;2
http://dx.doi.org/10.11781/sysydz201506751
http://dx.doi.org/10.11781/sysydz201506751
http://dx.doi.org/10.3969/j.issn.1672-9250.2001.02.002
http://dx.doi.org/10.3969/j.issn.1672-9250.2001.02.002
http://dx.doi.org/10.3969/j.issn.0379-1726.2015.06.005
http://dx.doi.org/10.3969/j.issn.0379-1726.2015.06.005
http://dx.doi.org/10.3969/j.issn.1001-909X.2008.01.003
http://dx.doi.org/10.3969/j.issn.1001-909X.2008.01.003
http://dx.doi.org/10.3969/j.issn.1673-1506.2012.02.001
http://dx.doi.org/10.1086/649710
http://dx.doi.org/10.1086/649710
http://dx.doi.org/10.6038/cjg20160917
http://dx.doi.org/10.6038/cjg20160917
http://dx.doi.org/10.6038/cjg20160917
http://dx.doi.org/10.1111/j.1365-3091.1975.tb01638.x
http://dx.doi.org/10.1016/S0037-0738(00)00061-0
http://dx.doi.org/10.11759/hykx20171101003
http://dx.doi.org/10.11759/hykx20171101003
http://dx.doi.org/10.1007/s11434-011-4685-7
http://dx.doi.org/10.1007/s11434-011-4685-7
http://dx.doi.org/10.1007/s11434-011-4685-7
http://dx.doi.org/10.1130/0091-7613(1982)10&lt;231:ECOTAW&gt;2.0.CO;2
http://dx.doi.org/10.11781/sysydz201506751
http://dx.doi.org/10.11781/sysydz201506751
http://dx.doi.org/10.3969/j.issn.1672-9250.2001.02.002
http://dx.doi.org/10.3969/j.issn.1672-9250.2001.02.002
http://dx.doi.org/10.3969/j.issn.0379-1726.2015.06.005
http://dx.doi.org/10.3969/j.issn.0379-1726.2015.06.005
http://dx.doi.org/10.3969/j.issn.1001-909X.2008.01.003
http://dx.doi.org/10.3969/j.issn.1001-909X.2008.01.003
http://dx.doi.org/10.3969/j.issn.1673-1506.2012.02.001

24

T M S5 5 1 20 M S

2020 4F 10 H

[37]

[38]

[39]

area, the northern South China Sea [J]. China Offshore Oil and Gas,
2012,24(2):1-8.]

R, A2, Bk, 55 A AL EAR KRR DTRUE T L], A R
24 D i HEREF2E, 2007, 50(7) ¢ 1060-1066. [SHAO Lei, LI Xuejie,
GENG Jianhua, et al. Deep water bottom current deposition in the
northern South China Sea [J]. Science in China Series D: Earth
Sciences, 2007, 50 (7) : 1060-1066.]

AR, EIRR, R, . AMEACABRIT I Fh R S SRR A
PERPIRRRAE . SRR U [T]. M5 24k, 2014, 88 (6) :
1120-1129. [LI Hua, WANG Yingmin, XU Qiang, et al. Interactions
between down-slope and along-slope processes on the northern slope
of South China Sea: products, processes, and depositional model [J].
Acta Geologica Sinica, 2014, 88 (6) : 1120-1129.]

PV . P TG LR DT A A RBR IR h 6 M R KU TR R F AL (D]
rp E R BEE AU A B G AU AT I A8 3, 2015, [TIAN Jie.
Characteristics and evolution of Cenozoic periplatform deep-water

sedimentary system in the Xisha area, northern continental margin of

[40]

[41]

[42]

[43]

the South China sea[D]. Doctor Dissertation of the Institute of
Oceanology, Chinese Academy of Sciences, 2015.]

W3R, R U AL O R TG AL RE SR DU AR 2R R AR 5 D).
[ Hb 57 K 24 8 4224718 3C, 2014, [CHEN Hui. Characteristics and
evolution of deep-water sedimentary systems on the northwestern
margin slopes of the northwest sub-basin, South China Sea[D]. Doctor
Dissertation of China University of Geosciences, 2014.]

LiuZ F, Zhao Y L, Colin C, et al. Source-to-sink transport processes of
fluvial sediments in the South China Sea [J]. Earth-Science Reviews,
2016, 153: 238-273.

Lee H J, Chough S K, Yoon S H. Slope-stability change from late
Pleistocene to Holocene in the Ulleung Basin, East Sea (Japan
Sea) [J]. Sedimentary Geology, 1996, 104 (1-4) : 39-51.

KBRS o208 A (1 W6 55 DO 20 VRO AR () KA BT 27 Bt 2741, 1988,
18(1): 19-28. [ZHANG Mingshu. Late quaternary turbidites in the
Okinawa Trough [J]. Journal of Changchun University of Earth Science, 1988,
18(1):19-28.]


http://dx.doi.org/10.3969/j.issn.1673-1506.2012.02.001
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1016/j.earscirev.2015.08.005
http://dx.doi.org/10.1016/0037-0738(95)00119-0
http://dx.doi.org/10.3969/j.issn.1673-1506.2012.02.001
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1016/j.earscirev.2015.08.005
http://dx.doi.org/10.1016/0037-0738(95)00119-0
http://dx.doi.org/10.3969/j.issn.1673-1506.2012.02.001
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1007/s11430-007-0015-y
http://dx.doi.org/10.1016/j.earscirev.2015.08.005
http://dx.doi.org/10.1016/0037-0738(95)00119-0

