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Fig.5 Distribution of clay minerals of surface sediments in the study area

123.0°E

FAARLL, e (L DX AR AERIE S DX F S 1) 2R AL PR A Je
(4] R TR, XTI T PR A 5 R AR X

3 e

31 SAfRzmAaX

TORR Y FoUR: 45+ 40 A AR AT DL e LT RR 3
Sy 4AE . ARSCRJH PEIRUP™ 48 He 1 = f11 [ 431X
e, R AT DU G2 B S — A B o X 4% ok
St oE XU B T 1B . = Mg AL B, C.
D R MTRRIIR RIS | Ss A Brrsmgs, m 1L 1L
. VARG shfe i .

W5 X RJZ VY2 Pejrup —MAHE (FE 6),
A RES 395 5 F B-IV, C-IV, D-IVIX N, %8
X N AR TTRR Bl 1, X SR £ 2
WA WU Horik i 22 5AY) & . i B # D
TR BI) 75 BE RS, 25 IR DU R R RHE 5
TRGE, WA R 2R, W 9R XA DR B ) A58 vl ) 43
M3

DX = Z 50 A7 F S 1 Sk I 56 5 AR B i
FRIESEL, A 11 57, 2800007 T L Sk i FE R
KX N, KT > 40 m, B & F JE il %
DA T IR B U R A 1] 25 X, A P ] AR It 51
A RGeSk 5 2 R, TR, 2k

38.0° (o) SEfT %
N N 2 1
A & 30
28
37.5° L %Z
22
20
dE
37.0° L 16

25 50 km™ 12
— 1

121.0° 121.5° 122.0° 122.5° 123.0°E

38.0° [@ WA %

Nl R . . I10,2
9.6

w 90
84
7.8

72
37.0° L

121.0° 121.5° 122.0° 122.5° 123.0°E



96 Marine Geology Frontiers ML T 2024 4E 11 H
38.0°
N N + +
+ + + + + @.z &
+ + ++ + + + £ +
+ + 9. +
P I TRE 35 T R PRE I PN
37.5° =
37.0°
50 km
A 90% B 50% C 10% D b |
121.0° 121.5 122.0° 122.5° 123.0°E

E6 WMERMRIHARESRX

Fig.6 Zoning of sedimentary dynamic environment in the study area

PR AT [ 3 il T 1 — b o o e b, B b 7K TR
>80 m'™ . %X TR L L HIR LA B b
O RIRR R R D 3, BP 243 & i h RS X P 5
11 2 1 TR B0 17 T, R B A R e e
FERCAD K RETUAR . 0K T 2 337 3R 34 KL BR A,
e LA A BB R JR 2, TR AE 3 A BFST X P A A
R 53, PR A 1 A =4

@IX 2 WA KA . @-1 KA T
5 X PG A0 1] e 3 S A 1 TR XA, A 44 S Ao
@-2 XA FHFFEIX FAb 4 B R B 4K Aol X Bk, 3t
A 23 . %X LR SR LR R b 2,
TEREATESE X N TR A S PR B B . R @2 KA
Jb A B R B b KA 50~70 m b, 1% XK
HE<30 m,

@XIA 60 Hhifr, I IZ 43 THFFEX i, b
FBTRA K LA B L 232 5 L30T B v K (X P, X 1
TP T, K B A XS, 3 B b K VR i
<10 m, IR BT ARALT7 17 [ 3614, IR AL KR
2 65 m, YURUWIZET LI 32, ST IX A i 2
KU 43 A X B

2R B T B L B, SRR LV R T,
AF [P T 250 LU 52 S AL B 3, o U R LR
WA B EEAE (8 7). HAEA T, 25K
SRV R A ) R, BRIk 44 em/s
@-1 DA TS 0 el L, DX PR 90 IR R
AR A5, ORI AR AR, HL TR A
AL AR MO TR TR . T AE TR A S R g e

00, BT PR TR, K B S, R R
U D R D i R @K RS T, Lt
S JRTEAE — % K FL, Hpn KB T 38.5°N,
122.5°E B, @-1 K LAACAA L b b 85058 K
P % 0 AR YR PR 2 52 0 1 2 9 7 L 4
i (] 8) AT, WH5E X B L3 S 77 A — TR 16
(1K, 5 SERTHFT s 2, WiV 7K A s 55 7Kk 3
S FREE T Ly RO ST UARBR G fr p T
P, o FT AR M AR D)-1 X AL SRk i A
ARG . R T2 L Sk K 3 3 B A
59, BEHF VR VD AR TS, BRI LAARIALSN b
Vi P 8 o L Sk S R IR T 9 A UM 2 4R
I I LGRS PR AR BT b T P, S A
ERE SRR, B K BURLRR £ 4 A E DR ISR,
B HBURR A BRI T, SR K R
S BV 2)-2 [ 14 J5k e s 112 B 3D X L 11 R U
B MBS K AL S B — ORI, X 5 |
SRR AR 2 LI R e, SR ) 2 X e [
VURR B IR, A3 A I ot — 21438

B RIRIRIR A

B0 0 10 43 L e A S R
W T () T LKA, ), ST LR B A v
(952 B AT i, TG VTR T 52 B A P i U
1R MR TTR T AR L R %
RO B UL 2, oh S DL 3 S S LA
A BT X R B T I AR B AR A,

3.2



%404 55 1114

AR, S U B AR AR SR DU R BE AN L0 MR IE S IR 97

40.0°

38.0° -

36.0°

Mm—“%ﬁa\\ )
(1855 AELARI) -

32.0°

30.0°

el
Wl L B\t
TR ()

PO

|
118.0° 120.0° 122.0°

124.0° 126.0° 128.0°E

FI5SCHR [30] &2
E7 SEBZEFEEFREEEFLSKEATER

Fig.7 Schematic diagram of the main ocean currents in China’s marginal seas and the cold water masses in the Yellow Sea

37.8°

37.6°
14
13
12
37.4°
11
10
37.2° PR ?
8
0 25  50km .
| |
37.0° ! ! ! ! P ! 6

121.6° 121.8° 122.0° 122.2°

122.4° 122.6° 122.8°E

B8 MERLMEREEKEE
Fig.8 Bottom seawater temperature in the study area

IX. P ke 2 AT A TR, JL S/ N ST 1
P53 B, 3 TR AP . B,
TEAMHTIFSE IX OBV IR, 15 % B 1A P80 A it
T, AT HOT | KTT L MR VT L LR L R e
IR ARIEEST X FRE TR 138 ASRE

(9786 + 5 S B , DA R | YT T A
T 0 I s R, SR AT, LSRR
O ARFIG R+ RS T = A T
Pl (ISKe &) ™%, sl 9 s . AR, 5T X6
SR 2 HORE B 1 TSK e $85% 5 8T URR A —



98 Marine Geology Frontiers ML T

2024 4E 11 H

B, SO MG, U -1 OB A T 5
YT U PET-2 LA KR S T (BLIT L 40T
ST B IR B i, 22 Rk, 10 78 &
S ST -2 BE B HEIT, Pl T S R B
SAFAERR KIS 5, Wl TGRSR T B 55 4% F,
IRy S 5, B R T B T X
YIRS 7, AR AT i, 1 AR A /52 4 -
BRI A A P AT R (B 10) Y 45
R, BESE KRR A5 A RS, 10 5
MDA 2L B st N AN T =L

o B A U2 A

o XL 20
WL X KIT

HET2 BT

100 A -] R A 0
0 20 40 60 80 100
WA %

B9 MERSEABABTRFMLTY (REA.FFA,
SIEA+GIRA ) =RAumTE
Fig.9 Triangular end-member diagram of clay minerals
(smectite, illite, kaolinite + chlorite) in the study area and
large rivers in surrounding areas

22 e %F?#%R
1" M
2014 |
1| -2
1.8 - A -
1| A 2
1.6 RS IRT]
e KT
4 e AT
E ’ % | I K P
S12- it
i A i
= 1.0 A A i
i .« i *
Y [ ] "
0.6- . * e
D <
0.4 i
02 T T T T T -*Iu T T T T T
0o 1 2 4 5 6 10203040 50
TR£1/52 AT
B 10 MRXEBLTHRENA/RBEA-BERA/
FiRALLERSRE

Fig.10  Scatter plot of illite/smectite and kaolinite/chlorite
ratios in the study area and large rivers
in the surrounding areas

A A R o5, SR TR T B 0 Al
BRI R A (62.5%) - i A (15.2%) -4RIE A
(12.5%) -5 U8 7 (9.7%) 2™, i A< X g 4 1 A
(61.1%) -5 It A1 (19.8%) -2¢ U6 A1 (10.9%) -2 W 4
(8.2%), —F A4 ARMRL . B0 rh A 2
FAT, R R 1 e v A 2 @ AT, 2000 4F
LR 1 81 25 WO %, ] A4 AR VD R
35 1.08x10” t, BVEITAFE K32 F SR S8 Ak Bk
VR IR ARSI 80%, 4E AR AT AT
1.5x10° % i, 29 10%~15% B9 AMF IRV H 1L
TR VT R VR ) 532 00, 3l S 0 1) 45 e 26 ]
S 2 L B T Y SRR LR
ST HREE, SERIAEE 15% 2%, s
X PN 2 A 2 o i (19.8% ) B 55 Tl . W5
kAT AN T A 7 B L R R
50N, WK AR E 28 A5 s B S, T A6 ¥R 1 b 52 T
ARSREVR . AU X LT W48 Ak, B8
] A 1A — 2 B B, K B 0 =2 7K 3 77
S DR BB, B TR LR A AT

ALITUAR AR A A TR i 2 5%, A LE
T IX (61.08%) BEAIK, =504 £ % f i 5 T4k 8 A
SSRGS AR, FeBUAE R 9 S F5E X 4 7
TE—E 20 . ATARRR Vb e SR K AR T 3K 2.3%107 ¢,
HAAEAN <5x10° 77, S5/ N 2 YR v b i
32 24P BRI, HoW) IR £ 76 1T 45 5 P B
AR 3t A A0 % B A5 1 PR e v
Wy IFR T AR X ORISR T/

S R VT ST 1 X 474 ISKe #2558 X
AR e SoEr S UL SUN- Rt SIEraN ] et
W SRS AEAE 2 5, FEPE 9 rhk AR B
i, PRI, AR SR - 190 3 T 445 SR Yo A U
BT, X AR N AEE RS ST R . SR TR AT
JRLE W], WO T AR AR IR VPRE29H 1.59x10° ¢,
ZAEDEE Y, ARV £ 70 Db,
BRIV SR RS A D e B
AL AT R R X AR A S R L 1
FAFEE, UARARAS SCECR TC 7 .

VST AR P B 2 A A AR AE PR 4G
1, DOU %57 SRREM 45 SR (18] 9 Heii-1) 5, e
TR B L P PR A (5 (46%~ 54%)
TS M B i 25 (15%~27%) 5 i Xl 4 izt
R PER A S TS (63%) MAF A S ERZ
(27%) . WEFDGE 3 5ABFIT KAFIE—E 2 5.
A 1982 4E5 AR TALH LR, ek gtk i



%4055 114

AR, S U B AR AR SR DU R BE AN L0 MR IE S IR 99

PLE PR AR IR VD 2RI, AT R AN
9x10° t, H£ ZZEAG A T Wk i, EL v B
ST X G, AT, BFST X AR MEAE 1 R 4R

KT UL B+ 0 Y 4 & AE R R A - e
Fi- BRI F-SE A, SERLA A AR (20 6%~T7%) "
KT BSRAERT ARG, ik 1.2x10% ¢, {HI2 G4
VEVPLERIT I ANIURR, A4 B L . 5. ki
i, Hor, [ dbdins A 2.6x107 ¢, F2
BBV 1) LK BE B HE, 1 h XA E T S K
A 9 BELRRS, 556 WF 9T IX i B 0P Heas, B A R
VIS FHESE K SO R L 4 4, 7] 220 R 3t
S T LR v 8 L L A A T
4516, DOU %" SRRR IR 25 5 (18] 9 1E-1) %,
T TR S A & B ARIR(<10%), H &A%
I U A R A (FT 58> 14%) s s 1y
WSS S (1] 9 W2 U] b /7% , Y] T AR LA
S A S E(>30%) HEZ mika 550 A
(<10%), PFNZE 25 5 0F5E X N B L0 4L
W] 25 5. MR TARR B AR SR LR
6x10° t, LR Z U T30 01 = A i IX ), DRtk
SRR X AR AL 4 IR T 2 L M BRE K £ A
WL, BT 2 LT IR T B2 I A A B A
(<4%), HGHFFEIX M2 EIE, Jf B AR £ b
VR e I AR E R X

L5 TR, TS ST O R LR
PIEIX, XHBFSE X W TR Vs STk .
SCHEB, BFFEIX AR AL — MURIUURIX., 5 i
T AL S . SRBGZIX 10 S TTRBE 107
WILE A R AE AT % B, 55 RSSO T X
S L3 3 8 L O A BT R AR T AT
58, WIZR2F 2 Y e TR AR 4 7 52 2 XU W) I T 1 K
7 4 25 SV I 0 2 T TR, T 343 B Aok, 71T L
b B U e O I 5 B e
B SRR S I ANE A e R, K 3
SR 2. T AT, ORDRLTURR X KB T
WEASTAL . PR, 12 X AT REHE 32 T 1 R 37
WA R T, FLICE 2 ik 3 ) St TR R
VOULRL B R X — S RS — . i
THZ LI AOR, BT A ST
4 %55

(1) b 25 0 i 0 4 2 R DU R A W | R
BSRD . K0 BURD FIRR TR D 4 R 4520

g, B E B e, P A 73.24%:; HCOh P
Aght, AR08 15.85% Fl 10.87%; BRA14H
SATEA A P AFTE o TR R B 2 URRAE
K, W X F-ERAR AN T 1.470~6.560, V-3
5.440, SR AL, MR B2 . DORLEE S A
MR, 20 I R 1E i , W4 P8 5 R AR, 5
A3 DX S AF X i °F-

() FIA R X R 2R, S
TR 61.08%. A R E X S A AE RS X PG L
25 I ) ZR R AT AR AT 3, DA S5 X AR g
T EERER, X N TS A SR A R A
HAREX

(3) R4k Pejrup — F Il 7 0 2 WIF 5% [X 45 3 7
WS HIEARTETE B-IV, C-IV, D-IVIX, X Pk
DU s . 456 = MIERIZE R FKER, K3l
FAFEFERER, PR AT R5r 2k 3 MU B IR IX
LLUZR 2 B 1 e 0 0V R 3 A IF 9 IX 2 B ) 7K 3
FIH

(4) MR 45 Z5 0" Yy 4l & FRAE, X be A 3 K7
U] AIF ST DX RS U R IR A TR 52, BEAR
B 0 BT Sk DX A SIS TR ) S 2L ORI, X
1776 8 S VT4 A 5 , 11 JR) 100 H At R AR o] 3 43k 45

BE 3Lk

(1] BRIGeNE. b 300 Rl 2 00 55 0 20 Hb J22 405 4 5 40 5 35 3 A 1

T [D]. 7 & h EBEBEUIFAE R (P ERE RO RV,
2014.
CHEN Xiaohui. Sedimentary stratigraphic structure and proven-
ance environmental evolution in the North Yellow Sea during
the Late Quaternary[D]. Qingdao: Institute of Oceanology,
Chinese Academy of Sciences, 2014.

(21 ALFEIE, X, Z=800K, 5. IR BRI IR IR R )2 DU

R BE S AR AEANIURRAE FIRFSY [9]. W0 9 i 412, 2006(3):
37-47.
KONG Xianghuai, LIU Jian, LI Weiran, et al. Study on grain-
size distribution of surface sediments and modern sedimenta-
tion in the littoral zone in the northeastern part of the Shandong
Peninsula[J]. Transactions of Oceanology and Limnology,
2006(3): 37-47.

[3] YANG S Y. A review on the provenance discrimination of sedi-
ments in the Yellow Sea[J]. Earth Science Reviews, 2003, 63:
93-120.

(4] PARK Y A, KHIM B K. Origin and dispersal of recent clay
minerals in the Yellow Sea[J]. Marine Geology, 1992, 104(1/4):
205-213.

(5] fLAEUE, g, 2RE00K, 45 INAR2E B AR U BRI TR X 3R 20


https://doi.org/10.13984/j.cnki.cn37-1141.2006.03.006.
https://doi.org/10.13984/j.cnki.cn37-1141.2006.03.006.
https://doi.org/10.1016/S0012-8252(03)00033-3

100

Marine Geology Frontiers

T

JEETHT 2024 4F 11 A

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

FRYRLBE BB Wy n 43 (D). ¥ 1 b
26(3): 21-29.
KONG Xianghuai, LIU Jian, LI Weiran, et al. Grain-size char-

b S 5 4 O 40 b R, 2006,

acters and mineral components of surface sediments in the off-
shore area of northeastern Shandong Peninsula[J]. Marine Geo-
logy & Quaternary Geology, 2006, 26(3): 21-29.

ZEN, RAEOL, S, % LRSI RZTIRY R+
W) o A e 216 FRAE (7). 1 M 55 56 P 22 L 5, 2010,
30(4): 67-72.

LI Guogang, MU Xinkan, HU Bangqi, et al. Distribution pat-
tern and assemblage feature of clay minerals in surface sedi-
ments from the coastal area of Shandong Peninsula[J]. Marine
Geology & Quaternary Geology, 2010, 30(4): 67-72.

2 W, IR, 278, A5 LRk B I RIS R 2 TR
a0 MR ST S D). VRS AR DU 4L M, 2012,
32(3): 45-54.

LI Guogang, HU Bangqi, LI Jun, et al. Geochemistry of major
elements in the surface sediments of the offshore area of Shan-
dong Peninsula and its geological implications[J]. Marine Geo-
logy & Quaternary Geology, 2012, 32(3): 45-54.

FLE L R B AU AR R I R Z DR W IS DURUER
Bt [D]. 7 & B EIECE, 2014,

WANG Anguo. Surficial sediment provenance and sedimentary
environment in the offshore area of the northern Shandong Pen-
insula[D]. Qingdao: Ocean University of China, 2014.

HEH], ARJEHE, XUAEZR, 48 IR B AR AR )Z TR
TICR IR B HXT IR AR R (0] BSR4 (AR
BI20R), 2018, 48(S1): 82-92.

MIAO Xiaoming, ZHU Longhai, LIU Zhijie, et al. Distribution
pattern and source of trace elements in the surface sediment off-
shore the northeastern Shandong Peninsula[J]. Periodical of
Ocean University of China, 2018, 48(S1): 82-92.

SR, 2%, Bl R B AR RZ TURY T R 4
IR IRAR 7R TS ] MR (FHSCAR), 2012, 34(1): 109-
119.

DOU Yanguang, LI Jun, YANG Shouye. Element compositions
and provenance implication of surface sediments in offshore
areas of the eastern Shandong Peninsula in China[J]. Acta
Oceanologica Sinica, 2012, 34(1): 109-119.

LIY, LI A C, HUANG P, et al. Clay minerals in surface sedi-
ment of the North Yellow Sea and their implication to proven-
ance and transportation[J]. Continental Shelf Research, 2014, 90:
33-40.

FH, RO, R4, 5. LR R KU & 7).
TR M0 S 5B DU AR M, 2004, 24(2): 9-14.

QI Jun, LI Fengye, SONG Jinming, et al. Sedimentation rate and
flux of the North Yellow Sea[J]. Marine Geology & Quaternary
Geology, 2004, 24(2): 9-14.

2R AU HOEE AR VKT 0 LIR TURRAHAIE 2 W IR 3R 5 46 7R [D].
T PEBABEVIUAERE (P EBLABERRERT TR, 2011,
LI Yan. Sedimentary characteristics and implication to proven-

ance and sedimentary environment since the Last Deglaciation

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

in the North Yellow Sea[D]. Qingdao: Institute of Oceanology,
Chinese Academy of Sciences, 2011.

FRMS, 547, AU B VU RS LA L B
7). MEEESWITH, 2000, 31(6): 604-615.
CHENG Peng, GAO Shu. Net sediment transport patterns over

AEFIH 12

the Northwestern Yellow Sea, based upon grain size trend ana-
lysis[J]. Oceanologia et Limnologia Sinica, 2000, 31(6): 604-
615.

LB R
PR RS, 2012.
BIAN Changwei. Chinese coastal sediment transport in the Bo-
hai Sea, Yellow Sea and East China Sea[D]. Qingdao: Ocean
University of China, 2012.

WANG L, SARNTHEIN M, ERLENKEUSER H, et al. East

DTENIE . BRI A2 [D]. 9 5

Asian monsoon climate during the Late Pleistocene: high-resol-
ution sediment records from the South China Sea[J]. Marine
Geology, 1999, 156(1): 243-282.
MCLAREN P, BOWLES D. The effects of sediment transport
on grain-size distributions[J]. Journal of Sedimentary Petrology,
1985, 55(4): 457-470.
AR, BEHR, RO, 4. AL R ZVURPRLEL 53 A FHAE
FCUURREREE T (7], M5 19H, 2009, 40(5): 525-531.
WANG Wei, LI Anchun, XU Fangjian, et al. Distribution of
surface sediments and sedimentary environment in the North
Yellow Sea[J]. Oceanologia et Limnologia Sinica, 2009, 40(5):
525-531.
K&, 2= O, F b, S BRI S B AL I R)Z IR
B JBE R AE B ORI [0, R 55 50 DU 40 bR, 2016,
36(5): 1-12.
ZHANG Jian, LI Rihui, WANG Zhongbo, et al. Grain size char-
acteristics of surface sediments in the east Bohai Sea and the
Northern Yellow Sea and their implications for environments[J].
Marine Geology & Quaternary Geology, 2016, 36(5): 1-12.
ZEA, F 08, FW, F. R L R RO DRI
AF X SICRARIER R [J]. BRI, 2023, 39(9): 94-
106.
LI Hengmeng, WANG Man, WANG Jing, et al. Control factors
of sedimentary dynamic environment zones and element com-
position of surface sediments in surrounding waters of
Weihai[J]. Marine Geology Frontiers, 2023, 39 (9): 94-106.
BRSETR, KRR, A0SR, AF. I IL AR SRR T A
YA 5 YRR T (0], o BT R A A 4 (A AR D,
2011, 41(11): 95-102.
HAN Zongzhu, ZHANG Jungiang, ZOU Hao, et al. Character-
istics and provenance of clay mineral assemblage of sediments
from the northern part of the Bohai Bay[J]. Periodical of Ocean
University of China, 2011, 41(11): 95-102.
T, BRK, XA, S5 T VY AR R OB R B KR
W YRFE ST (9], AR, 2015, 39(8): 70-77
FENG Xiuli, WEI Fei, LIU Jie, et al. The sediment grain size
characteristics and analysis of sources in the western Bohai

Bay[J]. Marine Sciences, 2015, 39(8): 70-77.


https://doi.org/10.16562/j.cnki.0256-1492.2006.03.004.
https://doi.org/10.16562/j.cnki.0256-1492.2006.03.004.
https://doi.org/10.16562/j.cnki.0256-1492.2006.03.004.
https://doi.org/10.16562/j.cnki.0256-1492.2006.03.004.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.16441/j.cnki.hdxb.20180130.
https://doi.org/10.1016/j.csr.2014.01.020
https://doi.org/10.3321/j.issn:0029-814X.2000.06.004
https://doi.org/10.3321/j.issn:0029-814X.2000.06.004
https://doi.org/10.3321/j.issn:0029-814X.2009.05.001
https://doi.org/10.3321/j.issn:0029-814X.2009.05.001
https://doi.org/10.16562/j.cnki.0256-1492.2016.05.001.
https://doi.org/10.16562/j.cnki.0256-1492.2016.05.001.
https://doi.org/10.16441/j.cnki.hdxb.2011.11.016.
https://doi.org/10.16441/j.cnki.hdxb.2011.11.016.
https://doi.org/10.16441/j.cnki.hdxb.2011.11.016.
https://doi.org/10.16441/j.cnki.hdxb.2011.11.016.
https://doi.org/10.16441/j.cnki.hdxb.2011.11.016.
https://doi.org/10.16441/j.cnki.hdxb.2011.11.016.
https://doi.org/10.16441/j.cnki.hdxb.2011.11.016.
https://doi.org/10.11759/hykx20130411001
https://doi.org/10.11759/hykx20130411001

%4055 114

ALERR, 45 AL AR

WA E TR RLEE ARG L0 ks

fiE SRS R 101

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

(33]

TR, A 5405, 07 4, 5 i —IL g iR R Lo
IR SIS (3], R, 2020, 38(2): 253-262.
QIAO Shuqing, SHI Xuefa, FANG Xisheng, et al. Distribution
and composition of clay minerals in seafloor surface sediments
of the Bohai Sea and North Yellow Sea and their implications
for sedimentary environment[J]. Advances in Marine Science,
2020, 38(2): 253-262.

BISCAYE P E. Mineralogy and sedimentation of recent deep-
sea clay in the Atlantic Ocean and adjacent seas and oceans[J].
Geological Society of America Bulletin, 1965, 76(7): 803-832.
PEJRUP M. The triangular diagram used for classification of es-
tuarine sediments: a new approach[C]//Tide Influenced Sedi-
mentary Environments and Facies. Dordrecht: D. Reidel Pub-
lishing Company, 1988: 289-300.

TR, FER IR B0V 7K AT 1Y 235 R AL R B HOE L ]
WEFE 1] /KB 1205 Sk (A ), 2005, 20(Z1): 887-896.
REN Huijun, ZHAN Jiemin. A numerical study on the seasonal
variability of the Yellow Sea cold watermass and the related dy-
namics[J]. Journal of Hydrodynamics(A), 2005, 20(Z1): 887-
896.

SRR . U BV K 0] I (A ) o 2L IS AN SRR PR S5 B 3 )
BL [D]. 7 &t EBR2EBE R (b [Eﬂ%l%cﬁi(ﬁﬁﬂtﬁﬁ),
2018.

ZHANG Kainan. The influence of the North Yellow Sea cold
water mass on the properties of suspended particulate matter and
sedimentary environment[D]. Qingdao: Institute of Oceanology,
Chinese Academy of Sciences, 2018.

LI, MfEF, B, & KILS 8 HTRY h R 07 &%
AR S RO LA (). VP BT 5 5 DU A8 B 5T, 2001, 21(4): 7-
12.

FAN Dejiang, YANG Zuosheng, MAO Deng, et al. Clay miner-
als and geochemistry of the sediments from the Yangtze and
Yellow Rivers[J]. Marine Geology & Quaternary Geology, 2001,
21(4): 7-12.

WAk, MU R 0 W A R R R PRI
HEVEHL NS, 2001, 17(1): 5-7.

LAN Xianhong. Paleoenvironmental significance of clay miner-

HX [

al assemblages in marine sediments[J]. Marine Geological Dy-
namics, 2001, 17(1): 5-7.

YUANDL,ZHU J R, LI CY, et al. Cross-shelf circulation in
the Yellow and East China Seas indicated by MODIS satellite
observations[J]. Journal of Marine Systems, 2008, 70(1): 134-
149.

PEMEE SRR 2. R
A AT, 1998.

Compiling Council of Chinese Embayment. Chinese Embay-

G+ s mi. Jbat:

ment, Part 14 [M]. Beijing: Ocean Press, 1998.

DOU Y G, L1J, ZHAO J T, et al. Clay mineral distributions in
surface sediments of the Liaodong Bay, Bohai Sea and sur-
rounding river sediments: sources and transport patterns[J].
Continental Shelf Research, 2014, 73: 72-82.

RN, IR, K H, S5 BRI K IR S R A e

[34]

[35]

[36]

[37]

(38]

(39]

[40]

[41]

[42]

i FURLE (22 AL e 0],
27.
LI Song, WANG Houjie, ZHANG Yong, et al. Variation in sed-

HEHB R, 2015, 31(7): 20-

iment load and grain-size under the influence of water and sedi-
ment regulation scheme (WSRS) of the Huanghe (Yellow)
River[J]. Marine Geology Frontiers, 2015, 31(7): 20-27.
ZRZEI, 25 L. BT AR 8 V0 X dh A A B U DO T Y
W [J]. EERA AT, 1986(27): 125-135.
QIN Yunshan, LI Fan. The impact of Yellow River sediment en-
tering the sea on sedimentation in Bohai Sea and Yellow Sea[J].
Marine Science Journal, 1986(27): 125-135.
LEE H J, CHOUGH S K. Sediment distribution, dispersal and
budget in the Yellow Sea[J].Marine Geology, 1989, 87: 195-205
TeIUOM, J5 > A, AR, GE R D S AR U N I R 2 T
T CaO 152 5 A1 43 A7 K FEX 8000 A W) 3052 7% 114 4
7R (7). ML S S U 2R bR, 2010, 30(1): 17-23.
QIAO Shuqing, FANG Xisheng, SHI Xuefa, et al. Distribution
of CaO and smectite in surface sediments off the Yellow River
Mouth and in the nearby Bohai Sea and the implications for dis-
persion of the river sediments to the sea[J]. Marine Geology &
Quaternary Geology, 2010, 30(1): 17-23.
SRS . LA S K SCRRAE A AT [9]. K BEAE S TR R,
2016(3): 29-30.
GUO Song. Analysis of hydrological characteristics in the
Liaohe River Basin[J]. Water Sciences and Engineering Techno-
logy, 2016(3): 29-30.
NP6 KB IL R AU B -0 W FRERT 5T [D].
Jeat: hEH B (5, 2019.
LIU Xingbao. Characteristics of clay minerals in modern sedi-
ments between Daling River and Liaohe River[D]. Beijing:
China University of Geosciences (Beijing), 2019.
FEE. PR X ST A K SCEE (1] R T,
2008(12): 18.
LI Jingyu. Hydrological data related to Yalu River in Dandong
area[J]. Dandong Marine Engineering, 2008(12): 18.
i A AT, TEALSG, A PRI F M XU
Yo% [T]. EE R, 2003, 22(5): 26-33.
GAO lJianhua, GAO Shu, DONG Lixian, et al. Sediment distri-

ERWESS

bution and suspended sediment transport in Yalu River
Estuary[J]. Marine Science Bulletin, 2003, 22(5): 26-33.
R . A I R R X TR 0 R AL R B A B
RS [D]. T & o EREBER A BT (B E R BT
1), 2007.
LIU Jianguo. Material compositions of sediments in the Bohai
Sea mud area during the Holocene and their environment im-
plications[D].

Qingdao: Institute of Oceanology, Chinese

Academy of Sciences, 2007.

R, BN, X4 BR. & E /NI AR R YD AR fE T AR
SHER : LA R (5] [J]. T TS 5 DU 28 MR, 2016, 36(6):
1-6.

KANG Xuening, YIN Ping, LIU Jinqging. Variations in water

and sediment discharges of medium and small rivers and their


https://doi.org/10.1130/0016-7606(1965)76[803:MASORD]2.0.CO;2
https://doi.org/10.16562/j.cnki.0256-1492.2001.04.002.
https://doi.org/10.16562/j.cnki.0256-1492.2001.04.002.
https://doi.org/10.1016/j.csr.2013.11.023
https://doi.org/10.16028/j.1009-2722.2015.07003.
https://doi.org/10.16028/j.1009-2722.2015.07003.
https://doi.org/10.16562/j.cnki.0256-1492.2016.06.001.

102 Marine Geology Frontiers ML T 2024 4E 11 H

response to human activities: a case study on the Luan River[J]. ZHONG Xiaomin, LI Zhaojiang. Tianjin Geography[M].
Marine Geology & Quaternary Geology, 2016, 36(6): 1-6. Beijing: Beijing Normal University Publishing Group, 2011.
[43]  dESCik, skaEHD, 22 HME, 55 RILHSMNRZUIRME L0 9 [46] CHOUGH S K, KIN D C. Dispersal of fine-grained sediments
SRR [T]. MR BRI, 2011, 27(11): 1-7. in the southeastern Yellow Sea[J]. Journal of Sedimentary Petro-
LAN Xianhong, ZHANG Zhixun, LI Rihui, et al. Distribution of logy, 1981, 5(3): 721-725.
clay minerals in surface sediments off Yangtze River Estuary[J]. [47]  KIM D C. Recent clay mineral of the Yeongsan Estuary and the
Marine Geology Frontiers, 2011, 27(11): 1-7. adjacent continental shelf[D]. Seoul: Seoul National University,
[44] Bk RILIO BHARIEHEBR)E iz X3 I HLH (D). E 1980.
T AR AR R 7, 2018. (48] EAER, Tk, B, 5 LT I8 I X Y 2 M AR L AR
LUO Zhifa. The sediment transport and its mechanism in BRASAEAFAE [J]. MEAERL 2= 2E R, 2009, 27(2): 140-148.
Changjiang Estuary and its adjacent waters[D]. Shanghai: East WANG Huiwu, YU Fei, LYU Liangang, et al. Characteristics of
China Normal University, 2018. spatial and interannual variation in the Yellow Sea warm cur-
[45] /g, ZEIR0T. KR (M. JE 5T JERTIMIE K2k i, rent area in winter[J]. Advances in Marine Science, 2009, 27(2):
2011. 140-148.

Grain size and clay mineral characteristics of surface sediments in the southern
North Yellow Sea and their source indications

LI Jialinl’z, FENG Yongcail’z*, CHU Hongxianl’z, HAO Lianchengl’z, JIANG Wenqin1’2,
HUANG Xing'”, YUAN Jidong"’, CHEN Yuhai'”

(1 Yantai Center of Coastal Zone Geological Survey, China Geological Survey, Yantai 264000, China;
2 Ministry of Natural Resources Observation and Research Station of Land-Sea Interaction Field in the Yellow River Estuary, Yantai 264000, China)

Abstract: To identify the sources of sediment materials across different regions and their controlling factors, sur-
face sediments from 138 stations in the southern region of the North Yellow Sea were sampled and the grain size
and clay mineral composition and distribution characteristics were analyzed. Results show that the average particle
size (Mz) of the surface sediments in the study area ranges from 1.47®-6.56®, of which sandy silt, silt-like sand,
and silt were the predominant types. The Pejrup triangular diagram shows that the overall sedimentary dynamics
in the area were strong, particularly in the deepwater areas off Chengshantou. The clay minerals were primarily
composed of illite (61.08%) and smectite (19.78%), followed by chlorite (10.92%) and kaolinite (8.22%). The
primary source of surface sediment material in the southern North Yellow Sea is continental detritus carried by the
Huanghe (Yellow) River, with a potential presence of Yalu River material on the northeast edge of the area. The
coastal current of Shandong Peninsula and the northward-moving warm current of Yellow Sea in winter were the
main sources of hydrodynamics in the area, and they determined the trend of sediment transport and dominated the
spatial distribution of sediments in the study area.

Key words: grain size characteristics; clay minerals; southern North Yellow Sea; material source indication;

Shandong Peninsula coastal current
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