ISSN 1009-2722
CN37-1475/P

TR L SR

Marine Geology Frontiers

55 40 455 5
Vol 40 No 5

AR, SKRARER, LT, 55, 1 p B LRV L 3R B TR AL B RHIE K i a3 (0] MR AT, 2024, 40(5): 10-18.
ZENG Weite, ZHANG Donggiang, LIU Bing, et al. Grain size characteristics and transport trends of surface sedimentin the bays of northern

Hainan Island[J]. Marine Geology Frontiers, 2024, 40(5): 10-18.

BE RIS ERENTRYHN EFIENGEES

B kAR 2R, ks kAL, R SR, Zues”

C1 VP A8 Vg T 0 5 5 A B SC G 28, g 11 5702065 2 Y 440 WV H SR 2 F IR 56, ¥ 11 570206 3 11 45 S I e, ¥ 11

5702065 4 ¥ e A T HLUS AL R, 5 11 5702065 5 DU A HUSERT 7= A T & R —Z-EHUTBA, Skl 614000

W EabEdBANES (BB HiE RZERAERER) 192 sh069 R BRI H o0
AT ST, IR TRRAH X oA £ A, # R Flemming = A B X x# R Rs A5 K,
FA R a2 R S HARA (GSTA) ST RARhiiEA S, SR AW LR EELARY
RO IERR FYRER B R RS B R A Feky BY B p B A m AR T, LR A R,
AR R B AR AR KR 2 ‘i sk wm X AL, I fe 0 1TSS AR R BF, R EB A
B A IR Bk IR ik £, TR R BN ZH IR A £, YR E S X QTR
WY RARAR B R AR R R AR, o, A3 A AR A 3R B, R B IR G E EW
BT IE A Y B PR ARG LR YR, Tadkgd (mEALE) BR—AR
AILR P ;7T 2 B2k Rk RAA RSN AR R 426, 0 o 1R e ERIVIK,
A NE 1 Ae W 6] % B R IGARBEEAE R T, @ O as 2803 8 £ R £ %2 00k soas
R #re, P ARAT B Ao R 278 BRI W e RREE , A B 5 R Fe SR EARAE A e — 3
REBNKD N EMHERE, RBRUAA RMELY, ARERBT T ARG SR TR

B R EAER, T A il FARARES 3P AR 2 AR e i IR B S B AR AR
KR d B, LRSI, B AR, HriE AR

RE 4 S:P736.2 X ERARIRED: A

0 5l5

WK R VR V0B R 2 A T A VS
Sl 1 AT T8 20 97 PR S, DAL, R
Terbid BB S ik SR R yURR kL
FESHORT LA SRR SRR, 3 TSR BT
By MYz 4 EE(5E 7, MCLAREN 4
BN T — AR UURPRLA R SRR, R4 T 2 R

Pris A EA: 2023-07-05

BN - WFRA A RBHESE S TS 4 (421QN369); i M A FHIM 4
BHEHEA QU155 H (QCXM202008 ) 5 5 R 4 1F- 5 b 57 %5 U545 PRI 1
JHSEHG A [ IR ZZ[2020]2019256-01)

B—EE: GARF(1986—), B, M+, MIRFSE 5L, E A P 5y 1
HIBFSE TAE. E-mail: zengweite@126.com

FIEIAEE: RARIR(1983—), I, Wit G TR, B I b
FK T3R5 T Y85 T AE. E-mail: zhangdongqiang83@163.com

DOI:10.16028/j.1009-2722.2023.170

R AR A B TR A2 7 1) . ZE L IER 1,
By R R AR RS BT AT T R Y, B
1, GAO FI COLLINS" "™ 3 35 Yot HHH AT A i
BHL, HexE AR R R R AT, S T
— AR R AR (GSTA) , 1281 09k 112 B FH
T 1 TRV A U R R B U
%Eﬂ;%m—lxlo

YRR S WA E R I YT, 2019 4F, [ 55
B BN & ) 5 2 25 SO B X (R ) St 07 2 ), 6
VP A 25 SO A Ay R A 25 SO TR X )
FE AR SR X ) HE R B NS, R
LR (I 175 BRGTS . AR2 IHA S0 ) R
P PR 2R 25 SRR A BT IK 53K, BT A%
XM I M TR | K SCE ) S AN R R
SEMESG R E P T TR A e
T2 7 o VAR 1T U A A G 55 AT T IR
J 2 0 R PR R R ST T I 11 7S T V5


https://doi.org/10.16028/j.1009-2722.2023.170
https://doi.org/10.16028/j.1009-2722.2023.170
https://doi.org/10.16028/j.1009-2722.2023.170
mailto:zengweite@126.com
mailto:zhangdongqiang83@163.com

40 55 W

WE AR, 45 g R S LRI R Z DU R B R S iz e 3 11

Wk s e | MRk AR TSI OR)
OB 5357 T B I W TR 35 0 A T S A
it a6 P ey T RT3 H R, AR
i, o T T A 2 G (0 TR SR AL . % R A WL
e S SR TR S RS DL &
B2, K S e 4TI R LI R R TR
7R AE F 55 (8] 40 A 257, B FLEMMING = £
IR ATUUR Bh 11 43 X, SR A S
WEA TR IZ R BAMT, A5 B IR T AR X it
VS 1 B LR URAIE % B 5 A P, LAY i 14
T4 . A 28 4 I R P B B 0 B4R R o
1A

1 WFE XA

A5 IX A 057 T S5OM R I g 5, 7 25 L 3, 4%
A B AR S 3k, P K A A, RS
SCE 2T, AR AR . KL R AR e
50 m LIV IGEL (1), MR F1 29 600 km®, BFSY
X b A 25 3 S L 2, T B vV 2 KU AR,
FA A 2 AT, e A, 2R AR MBI - 2%, 7L
1S AL b IV 3 I 06 7K TR 22 o ke, e AR VR T 3
112 m, ¥ R AR 2T 3 A R B A X . K
L1 £ . TR A MR = R T B VT M T
BT, KR SR LK R e | %73 A
YRV N R R AN EE 9 2 A A T, Horh,
T A e A 7 T 135 P L e e, LA T

110°15"

A2y 2.65 k', W12 59 (o FAAG TS PG00 {1 V0,
FOTHIFLZ) 7.16 km.

B 5 IX 8 40y BB SR s A v 0, A KUTR O 2,
FIR IS NE [, U R NEE [, 3898 17
N i), 3% e — s <2 m, 094 J R TR H i, Hor, K
WA 4 H O, T RO TR A, TN
o H T W R A R, IR L 7K
VTG, SO PG AR, AN T R KL
F BTG R RS, L W X e
VAT (v B, R 55— T, 72
CUATALHRR 6 . T 4 BN A T VS B AT

2 HEREITI

21 HMEEE

BF5T (X 22 TUREURE S 57 B2 2 kmx2 km,
43 S BURE 9 15 9 1 kmx2 km, LR A2
PUBUIRE S 192 300 FIITCH UIORE RS R 4 2
J2 10 cm (RES, FI/NVFIUR %2 2 em BB
Wy, BT RS HATEE, I IR T 4 C
VAT, FTERERBOREE . IS | A, TAb R
CREPEWSLIGE ) (GB 17378—2007) ™ AR LA
AT

22 RIEDH
VUYL E 43T 76 165 P 48 S0 KT 5 A 0

110°30'E

I
—40

DRy
=30

.o

=20

20005 |-+t eise e e e

=10
.. Coxign w8
i v

o0 — ©
20°00 oo

19°55'

0 gl

N . o‘~‘\\.o.;50 @ﬁj‘%%’;ﬁj} W

AR L L PR

=
=

=
X
i
=

HEN

...’5.... e

D ﬁ%
=

=
&
=
=
=

8

BRI

HORE R

N

© =i

E1 BERIHEETHRRER
Fig.1 Location of the study areas



12 Marine Geology Frontiers ML T

2024 4E 5 A

e B EBGE R MR A ARTE 80 C T
HET . XFTFRIAR <2 000 pm B9RE S, BGE B4 5N
A 10 mL A K F £ R 75 0040 3 25 B #L s A
5 A, TN 0.05 N AR BEEREN, 7ELEAR i S
24 h, I HABE IR INIEY 15 min J5 ] Master-
sizer 2000 AU EE (G, HA 5 A 0.02~
2 000 pm, FHXTR 25 <2%, R s HEFE N 0.010, H
I AR 1R 22 <3%; X TR >2 000 um YRR,
SEFREE, TG ok Fr, 8 2 34 B0E A O
AT SR E 43 BT AU B A5 IR 3R AR 78 B R R 4y
i o FESL R A Krumbein %5 Ho(H © 268, F2
Fife(Mz) , ik R E(S) | A (Sk) | 12 (Kg) %
B 2 50F Fl FOLK-WARD [ i @7 18 4 =t
EIE

ST YRR S HT 45, R FOLK 5% ™

110°15'
T
() B

110°30"E
T

20°05'

20°00’

19°55'

=

110°15’
(c) ¥ty

20°05' 1z S

20°00"

19°55' 0 6 km oy

R /%
20°05" EEE S
20°00'

19°55'

20°05'
20°00’

19°55'

YUY T4 44 4325, f ] FLEMMING = [&]
2o WU J BT 4 X, R GAO
S GSTA BRI T Mz #3843 HT, T B8 1
HEBS s K F B ACR BRI 1 VA%

3 4

3.1 RIRLED DIRIFE

DORRL G 20 43 W] F T4 7R 9 X A DR B
FRYFTURDRLAR KN, B o X 2 DT R g 5y
FR(>2 mm) | #(2~0.006 3 mm) . #3#5(0.006 3
~0.004 mm) F1%E 1 (<0.004 mm) , )2 TURYIHKL
R GY Sy ATFFAEANE 2 Fim o

110°15’
T

110°30" E
! WO 5/%

2 REMBPMHRFASBIEE

Fig.2 The percentage of grain size fraction

WF5E X192 PRITRRIIAE ey, Bk 20 204G 3
9 22.92%, FHEAT 2.40%~95.30%, HIMH 47.13%,
Hom A X A TR BN e, v R R R AR AT
Hor o m ik, ERASTURA (K] 2a) o BPAH A
H 100%, &N 3.03%~ 100%, YIH 56.96%, H.E
(B X F B A R IS FUR 22080 B2 —f, [ 45 R
VT BRI | T )5 R 5 s i Rl
SR E (A X, B i > 50% (5] 2b) o Bpfih
SH K 2k 85.42%, A h 0.60%~73.04%,

1 29.40%, HE{H X /040 TARZEWS NS | FHATTS Y
LA K i 1S, i bR sk 0 1 e b (18] 2¢) o
B A 83.33%, SN 0.02%~28.24%,
1 9.39%. Bt itied, Hor it S5k
SrAHTR (A 2d) .

32 MBRYIRESHE

W 5% X 2 2 UL AW S ¥ k0 458 43 A Y5 L A
—1.290~6.980(F% 1), FH°8 3.050, NS A%



40 55 W

WE AR, 45 g R S LRI R Z DU R B R S iz e 3 13

AL, PURRRL R Rk & “an—HL” g I ARk .
Horr, JE BB RIS YR AR 1 < 1.200, Fk: Fof;
RV VT RNERVZ LA 1T | BRI FIA 22 V59T 2 e

DURRMIRL BE B0k, SEHRL AR 1 <2.700; 1 1178 | 4l
BV TP PGS . AT A AR ZE U VS TRk
BN, SEHRIAE R 4.350~6.98D,

x1 REMBRYNRASRAESHSIT

Table I  Grain size fraction and parameter of surface sediment
R 531 Y% LS K

R b Wik it SEERLAR/D Srik R H S W FE
HR/ME 2.40 3.03 0.60 0.02 -1.29 0.12 -0.22 -0.60
RKAH 95.30 100.00 73.04 28.24 6.98 3.89 0.92 8.66
FHME 47.13 56.96 29.40 9.39 3.05 1.78 0.26 1.31
Frth 2 22.92 100 85.42 83.33 100 100 100 100

TR 3 R BT 0.12~3.89(1& 3b), P KRBT RE N F-0.22~0.92(1& 3c), “F-

N 178, RIS VU | BTRTIE AR 2295 0T R U
Y5330 F A0 <<1.00, 73 E Mk A5 —dy, HoARTE o)
e R >1.00, 73 B P 2E—22, Hoh, WFFE XL

TRUTRW A R BRI 36 2.70 DLE, J@Arik 2. BT
110°15’ 110°30'E
T T
(a) FEphiAE Mz/0
5.63
~ o 5.00
e 13
20°05" Big
N Ll
En . o H
20°00" |- 0
TS s
i e
W
19°55' - 0  6km ‘
; EXIT |
=iTHL
-~ |Sk
091
0.81
0.71
I%él
20°05' Ll
015
N
I:s.%
20°00" 048
19°55'
=ITH

0.26, IEARASE P TEAFSE X ALER, F A & h7EmF
FEX A UEE R . WSS X VLR & AT 0.53~
8.66(& 3d), V34 1.32, thmg A db UG B s, b
TR FE(EAE 2.30 LU I

110°15' 110°30' E
T T
(b) ﬁiﬁ%ﬂ /= “J ' »| 0 »
W7 By (1 ‘ !
N B4
20°05" SREEE o NCS : i
N g @l ii;ég
L) /Lot TR -~ |l
O - O A o 5
o0 L
20°00 o
ilﬁé
19°55' |- i ;
—_

=i 4

110°15' 110°30' E
T T

(d) W ke
o
.50
20
20°05" N
B 350
N SEx
w7
xR
20°00’ 3
%
o 4]
= <1

19°55' © Gl .

| I

e

(a) FHHiAE; (b) 70 BE R KL () fhiA; (d)IAE
3 REMBRMAESH

Fig.3 Grain size parameters of surface sediments

3.3 AR K IR 4FIE

W IXRIZTURYI 2RI AT 6 Fi (18] 4), (45
BR(G) | BEJRR (sG) |\ AP (S) | BrabJBiib (2S) | il J
Frtb (s2) HiAR P (2) o 10 iU o0 A T B )
EEA THIRE AR AR 2, AR, Bk
G AR A 1, Herp, A TR RD B LR 1

BRI R AL 5 A 00 B 23 A T AROOR T8,
FERAPAR AT TR LR L AR 2P i, Ve L
PUALTR B ARZEUEAL TR B0 OB b A D 2 b 4
DURRW A DX IOR AR [R], 52 ADIR 3 A 1 F1
FATAIS R U . AR SR 229 TP S R AN AR
2 FfrRLRURE 0 ACFE BIF 5 DX AL S0 B0t g e — 77
I



14 Marine Geology Frontiers ML T 2024 4E 5 A
110°15' 110°30'E
o o
g m = %151
= s | =
R > ° 2 s s PR
Z e : 2 — s BT
20°05'}= SR 2 W A C . A\ sz | WET
N . CrI ; 5 / z | By
TN Lo & z s
\‘ . S . 4 ’/
QLS amomw _m o = Z
«Qr ... - =
: WO = i &
% A .
20°00'— ©
[ .
(A
©
Rl
197357 0 6 km
L
VKA
E4 REABMEBEHS
Fig.4 Distribution of surface sediment types
4 Wi FEARWL, XV VD Wiz Z AR 2= M UE B
»iTe 8 ey 223 v ey § .
Ui AN AR . R DR BE U S U R &R A
(23] 2y o2 22 e N Ve i ;56 2 4
Me) o Y I UM T, TR BRI A
41 STREHHSX DLHEAPR, SRR A 1.22~2.51 m/s, SRS

FRYZUTR R 53 o & 5281k, ¥ Flem-
ming = &% 25 X, S—E X, UL &
TP, M S RSN, R B Wy TV
X, b4 S . DU s R . = AR
TR (B S) Bon, 1R B LR TE R 20T
£ S. A—E 6 XA A0, KB 153 KB E R HE
I TR MK, e BARFSE X ek AR 4 A O 25
DURERES, /KB i .

5% X A S TR Y £ 3 A T S A A IX.
(& 6), ZX UL EEJE T fe iR g . E A0

=) e

Es

MRFIAFR=HER
Fig.5 The Flemming triangle diagram

o A P 0 0 0 8 R £ o, Ak 40 U A
5 RS BRI 4R Tk i i 2 Wi,
THUBURL 9 . RO TTRERIAD, PR T—1.290~
1.250,

VS PR AR R A 7 TR, 5463
WEER LE, KB S S ., R b
P B 7 K A U, YR B B R, I TR B
J1Z e L BFSY XM B H<<2.0 m, Ji %K
99.70% ', Yo Bh K BT ik 20 m™, i IR Vb Bk
VR [ 3 B0 R VE, 7E S B AL R R, ok 1
1 Ve S T A RIS 2 11D A 0 e A 2 i
32 HE BT I, 27 L4 UL 1 B B TR . R
FURED A 2, SEHPRIAE N 1.88D~6.98D,

ST S 2 R 22 T B U SR UL AR £ 00 A 7
A X, KB IR T AR 2 25 A
0.83~1.19 m"*, L& Pyl s die/ N, Seill 3220
AT 0.11~0.52 m/s, BRIEITRAEISS, B, DR
B B2 PR IR | I R R . AR RRIT
I PRS2 P H<0.9 m, BRIk 70.76%,
AIKIR 5 m AR TRVDHEF AR B FIERS ™, 24 A
SR 3T R J e o, VTR VR VD B S
SRR AN 5 AR, ORI 1 T W R AL 1 1ok
TR MR IS IE, 43 R B R 0.12~0.70,



%5404 565 5 REAERE, S Vg g 5 UL R 2 TR R B RAAE I S i a3 15
110°15’ 110°30"E
[ I
s
) |
77777 . 1-B N
s -
20°05" - R \\:\\ n-c
N e m-D S
m-D e ’ A
w T oo W
= % o g ',’k 3 B &%
Qe W oW [
20°00" |— “[’B/,f,’l. Ny
o~ 2
© m-c |
RILgL |
BFHO
S QPSR
\ D
19°55" — * A
0 6 km )
I — |
=VT4E

B 6 FENFAY Flemming 43X

Fig.6 Sedimentary dynamic environment

TS | YA I R R B ST R VA X
Y Vb2 2 0 = FA YN 350 B8 1 F2 231 ) AR T
I, HYONTITR, 3h 71 X TE A X, K3h ik
] 1 DA R TR B 2 A ), b2t
P 2 VR, LT Rl 90 YA 0 i i
5 AR 80%. 90%, AT 11 W 565 445 e U 1] YT i 1%
SRR FEIAT 25 01140 15 m S8R IR ™, IR
N GHEFR VD WE ANV V2 V0300, PR 0L, k2R AT 01 X
b IITIY 2 I = IS S E TR = N Y T
TR 3 SV, I A T R R TR 1 3 B
IRASWHR T I 0] P iz, Fe 2998 PG [a) i 52 V0 1L,
A 2] O X AR Ry “ULRIR” o T2kl iy
i Ak, AR UIB A AR LR, REOT T
0.40~2.10, /ritEity—2.

IRIE W N 2 B AT AKX A ZE e fig 1y 22,
DURY) B2 040 F X, ) )1 554k —25 0855 . Ui
TR LN D . KD BRD R Dy 3, S
RiARBERTE 3.750~6.250, T TERIZN | 8 i
BN, R s, IR AA R, TURTE
TR Bl AR R R, R S e R A
YRR, IR, o3tk 25— 25, BB T 1.30~3.00,

4.2 SHIRYEIEREE
W X DT Y fis (& 7) Bos, LR 2R
AEIBVLA Y AFAE EW [n] fij iz #4335 0N Thg sz

EW [ 58 i iz shiE v &, Hoksh &4 3
B2V L (H TS ) A4S 1 (R g ) 2 NS i i 248

P SR, Fh TP O A AR 1, LS
ZR I RBR, T L “Hki 45 . 35 PG 3
R

SR 5 9 S T 2 R T 1 2 P
AL R LA 2 7 1 S—WS [, 5
FEIX A4F NE [ 7R CH VR 1)) A1 N [ 3 G g ) =2
PR o) —0 . BT 7 B TR R 2 1 51,
M NE [ IR, ST R X, I
eSS, BEEAGAE 7—9 1 NW [l iz i 22 7Y,
765 B BB e SRR T, SRS 4o
2 E—SE iz s,

BT 8 ph e e B T 1, 12 X G
FEAE 1AW I B s, OB i DU 1o i i
R, fEeR R (425 6000 a) it #2H, MK
TR R AT I X 56 PR HE A7 5k, YK 2L
URE AR 40 20 T A AR T A 11, JE
EW [ 0k (1 vb v B, s 0 vb o, % R — 1
FREEE A U PR T IR R T TR D,
B SRRV RS LR NE [, A N i
I NE i 415 34 R 050388 P P, 5 B8R g 0 0 3 IX
TR RE, K B 058, AL YUY TE )
s,

AR K SO R R, B I TT AR B R
B H 66.81x10° m’, 47 B vb & 53.12¢10° £ °7,
PR A 2 B TAE PSS, B 16 B0 e X
AT T, (A5 ML AL B SRR 7 10 1 B
B W P50 R AR AR T, 5k Rk 4n



16 Marine Geology Frontiers

TR LTI T

2024 4E 5 A

UKL AL B [ Vs ¥ o oAb, W50 DX i35
NE (i) D4 TR -5 37 35 5 19 ) 5 B3 A0 A B I 1
TR, CE R R Y TR B 5 RS SR ZU Y W] i R
b s sh, e, =IO iz ¥ b 4K 1)

VU, 37— T B IR AE FH 2k — 2 i, BEAR
iz BRIl S—SW 1],

ARFEUETRA IR, AF HC IR 1V R TV, 90
IR B A E ¥ RS, DU TC ] s e .

110°15’ 110°30" E
T I
T ey \ -
g A A | N> T S
5 \ PN VN “l}‘ s O
- \ \ / NN - * st h ! .5 :,» =
Y Z ’ o -
20°05' — S - P : -
N4 40 5 /
= s -y R Loy ~
B0 By s
; S 0T e B I ,
AT \\“. * i ;&L ¥ AN @%ﬁﬁﬁ% & i
oK. i A ey a5
2000 — 2 .
ﬁﬁ%ﬁ - PN
©§E ¥ o
Rl qu;%g@ ~%-9
WS
19055/ R R
- 0 6 km b X
[
=T

7 RENRMEIEZESR

Fig.7 Trends of surface sediment transport

(1) ¥ R 5 AL IR SR R DU 2R

J7 Tia) AR 16 P, A 3T — M ey IR A P A i s
Ti 5 S—SW [i] o AR ZEHE UL JC A Ik v iz
PR

S Hk:

WOk . 8D AP | A OB RS AU D . H AR
b, DURPRL AR “H—HRL el A, o,
WA AR, A TRV AT Sl TS AR
PR ZVEUT IR, A vE Ry b F 801 TR %€ [2]
WS I VS FIA AV TR Pa K, o3 PR 2% AR AR BT
Bk 3223 AR FALARBUM Mk, S AR 2% .

)7 KRR R I s REFR R . e,
AR W AZ T AR IS W, Bl ) A B o VTS TP
K Bl ) 85 Fa Y, 32 IR A AL R s O
RS T S PN A, ks B X e D
TR RGN AR B 20 3Bk, K Bl D R
IRIFEWIKIRXT I sc e 1 25, sh it — 2085 .
b 1l R B K BRAR IR, W B S e, PR
FIBRUTH

(3)Z LM Gk EW [W A B W, ffse X 8
JE SR ZUURRYIAEAE EW [0 5z %, 4l i Fn
R 22 P VS URR ) o V6 ) 2 S s B B, O 5%
TRFTIKE A A ) — 3K, VbR BEAL (NN T
) I—AUIBNC R L . I SR E VORI s

(3]

(6]

(9]

PRUESE, AT, PVIE TR, A5 TR & RN SR E IR 2 ]
SRATRFE B HAZ AU (1), PS4, 2021, 43(12): 70-81.
W, A, EHUOR). ARIEREAL -1 e BB St
J'é 3. MEEEAR, 2012, 31(1): 97-104.

FIA, Bt feoosl, R BT HRRTIEWY
RLEEFSE Beiiz %y (7. BURHLI, 2022, 36(1): 88-95.
TRSEHE, L, TRIGE K, 55 7 AU I R R 2 TR L
BURRIE BORI AR B S BT (9] B W 2727 41, 2015, 34(3):
317-325.

AT, DU RS Fa 3R A3 Hr: JEU3H 55 I F A1 (0] DUARZA,
2009, 27(5): 826-836.

AR TR SR AR S HORIBT T AR (0] PR 22,
1992, 6: 30-33.

H IR, 2 G RLEE S AT R HAE DU T R FIRIEE (9], i
IFEIR 24 (A SRR, 2006, 3: 118-123.

MCLAREN P, BOWLES D. The effects of sediment transport
on grain-size distributions[J]. Journal of Sedimentary Research,
1985, 55: 457-470.

ASSELMAN, NATHALIE E M. Suspended sediment dynam-
ics in a large drainage basin: the River Rhine[J]. Hydrological

Processes, 1999, 13(10): 1437-1450.


https://doi.org/10.1002/(SICI)1099-1085(199907)13:10<1437::AID-HYP821>3.0.CO;2-J
https://doi.org/10.1002/(SICI)1099-1085(199907)13:10<1437::AID-HYP821>3.0.CO;2-J

40 55 W

WE AR, 45 g R S LRI R Z DU R B R S iz e 3 17

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

POIZOT E, MEAR Y, THOMAS M, et al. The application of
geostatistics in defining the characteristic distance for grain size
trend analysis[J]. Computers and Geosciences, 2006, 32(3): 360-
370.

GAO S, COLLINS M. A critique of the McLaren method for
defining sediment transport paths: discussion[J]. Journal of Sed-
imentary Petrology, 1991, 61(1): 143-146.

GAO S, COLLINS M. Net sediment transport patterns inferred
from grain-size trends, based upon definition of "transport vec-
tors"[J]. Sedimentary Geology, 1994, 90(1/2): 47-60.

GAO S, COLLINS M. Analysis of grain-size trends, for defin-
ing sediment transport pathways in marine environments[J].
Coastal Research, 1994, 10(1): 70-78.

MREIL, £, $ HZE, 55 W H H iR 200y 431
RIS RS AE (7] VP TTTY, 2023, 39(6): 11-21.

WK, BB, 2RI, 25, WV D9 Bl AR 3R 2 (OB R 23 A R I
Fein Bt dhy [1]. W LTS B DU AL LT, 2016, 36(6): 95-100.
TR, B, EM, . ORI RIS R S Y
iz [J]. VPR HLBT RV, 2019, 35(6): 12-19.

PULLEY S, GOUBET A, MOSER [, et al. The sources and dy-
namics of fine-grained sediment degrading the freshwater pearl
mussel ( Margaritifera margaritifera) beds of the River Tor-
ridge, Devon, UK[J]. Science of The Total Environment, 2019,
657(20): 420-434.

WOk, AR, NI, 2. R NBSE BC2005 fLUTERYPAL
JESMEHHE (7). HUBT#4, 2011, 85(6): 1038-1044.

FAEW, ki, FEGIE, 55, R B RIS YT (1), 18
JEH ARG R, 2022, 37(5): 1149-1158.

JRIE T, BRVL R, Bl 46 1 1 IS D i DL Y 5 i
MERRE VR (7], PRSI, 2013, 32(1): 26-34.

WG HERR, MG, TRARE, 2. T B AL IS TR E )R
He AR S A AR R KRS KRS (0], FEEFRE, 2018,
39(3): 1085-1094.

Je2p AR, SRFEAN. BN MR PR FFE (). BOEIEIRVE, 1993,
4:1-8.

WRik 2R, WRIE, ™0, 55 . UMD W Ay 3 3 2= 1 PR AL R

[24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

AE [3]. Vg PEI51 7R 8 412, 2006, 2: 12-17.

e, WA, SRR, AE MR B ML O 3 0 U
2 [7]. TIRRAR, 2014, 32(5): 884-892.

v TE U S A D . P IR AR AR T2, W i
5 [M]. 77 By WL, 1999,

rh A N BRI ] ] 5 i A R S T D R
55 394 FERCRAE WA 515 : GB 17378.3—2007 [S]. db
A AR A, 2007

FOLK R L, WORD W. Brasor rivers bar: a study in the signific-
ance of grain size parameters[J]. Journal of Sedimentary Re-
search, 1957, 27: 3-27.

FOLK R L, ANDREWS P B, LEWIS D W. Detrital sediment-
ary rock classification and nomenclature for use in New Zeal-
and[ J]. New Zealand Journal of Geology and Geophysics, 1970,
13: 937-968.

FLEMMING B W. A revised textural classification of gravel-
free muddy sediments on the basis of ternary diagrams[J]. Con-
tinental Shelf Research, 2000, 20(10/11): 1125-1137.

BT, AT, Bl AR S S R UKL 2 B X
L [J]. PS5 ITH, 2002, 33(6): 577-582.

Mrae, sk EIF, 24, 5. BN ik K 8 i i TR R 58
I3 AR LR LA A [7]. 3Rk (b b BT 224
2014,39(6): 696-704.

BRECRE, B, SR, 55, W DLW B IR RHE BT (0], ¥
T2, 2019,37(2): 96-103.

BGEA, WRy 22, BRI, T 2 R B VT = Y 2 R 30
TRPERISMIT [7]. SRR, 2000, 4: 413-418.

BAZRAEL, 2, R T, A5 B A I i e v ) 1 2 25
PCRFAESIBT (3], BLHIMFAE2 2441, 2021, 40(4): 678-687.
SR, Bttt A, B ik, . T YT AERTETK R =AY
ARG PR (0], MRk g, 2011, 29(3): 339-
345.

BRI, 500, W, O P E R S R (1), R
TH%E,2011,30(4): 37-45.

MOUSC, T4, RN, 5. FE VLK AR AL AR M 34
BT [J]. ARERIT, 2020, 41(12): 15-20.


https://doi.org/10.1016/j.cageo.2005.06.023
https://doi.org/10.1306/D42676A9-2B26-11D7-8648000102C1865D
https://doi.org/10.1306/D42676A9-2B26-11D7-8648000102C1865D
https://doi.org/10.1306/D42676A9-2B26-11D7-8648000102C1865D
https://doi.org/10.1306/74D70646-2B21-11D7-8648000102C1865D
https://doi.org/10.1306/74D70646-2B21-11D7-8648000102C1865D
https://doi.org/10.1306/74D70646-2B21-11D7-8648000102C1865D

18 Marine Geology Frontiers ML T 2024 4E 5 A

Grain size characteristics and transport trends of surface sediment
in the bays of northern Hainan Island

ZENG Weite' ?, ZHANG Dongqiang1’3*, LIU Bing1’4, YANG Yongpeng1’3,
ZHANG Hangfei’, WU Duoyu', WANG Xiaolin"’
(1 Hainan Key Laboratory of Marine Geological Resources and Environment, Haikou 570206, China; 2 Marine Geological Survey of Hainan Province,
Haikou 570206, China; 3 Hainan Geological Survey, Haikou 570206, China; 4 Hainan Marine Geological Survey, Haikou 570206, China; 5 No.207
Geological Team, Sichuan Bureau of Geology and Mineral Resources, Leshan 614000, China)

Abstract: Characteristics of grain size distribution from 192 surface sediment samples collected in the bays of
northern Hainan Island (Haikou Bay, Pugian Bay, Mulan Bay, and Dongzhai Port) were analyzed and the types of
sediment were classified. The depositional dynamics were analyzed using Flemming triangle diagram, GSTA
model was utilized to identify sediments transport trends. The modern sedimentary characteristics and land sea in-
teraction in this area were revealed , and the scientific basis was provided for coastal erosion protection, channel
safety assurance, and marine environment governance. Results show that the main types of surface sediments in
the study area are gravel, sandy gravel, sand, silty sand, sandy silt, and silt. The distribution areas of sand were the
widest, followed by silty sand. From south to north, the grain sizes of sediments changed cyclically. The sorting of
surface sediments in estuary and seacoast was good, while it was poor in Dongzhai Harbor and middle of Qiong-
zhou Strait. The study area was dominated by high-energy environments. Sediment transport modes included river
transport, coastal erosion, coastal transport, and seabed erosion. The trend of surface sediments transport in the
northern part of study area was east to west, which was mainly influenced by the strong tidal residual current in
Qiongzhou Strait. Baisha Shoal was a sedimentary convergence center, which was formed by the combined ef-
fects of waves and currents. The dominant sedimentary dynamics of estuary, included waves, runoff and tidal cur-
rent, were alternated seasonally. The accumulated sand body that formed at estuary during flood season was
eroded by northeastern waves and western coastal current, and then the eroded sediments were transported west-
ward to Haikou Bay. Sediments of the nearshore area were transformed by wave. Sediments in the Puqian Bay and
Mulan Bay were transported from sea to shore in a trend consistent with the directions of wave action and flood
currents. The hydrodynamic of Dongzhai Port was weak, with no obvious trend of sediment transport. There was
no obvious transport trend of sediment in the Dongzhai Port.

Key words: Hainan Island; northern bay; sediment; grain size; transport trend
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