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Fig. 1 Geological sketch map (a) of the study area and sketch map (b) of sampling positions
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Table 1 Sampling records of the surface sediments in wet season
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Fig. 3 Grain size compositions of surface sediments in wet and dry seasons
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Fig. 4-1 Grain size curves of surface sediments in wet and dry seasons
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Fig. 4-2  Grain size curves of surface sediments in wet and dry seasons
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Fig. 6 Tidal residual current (a) and winter wind-driven current (b) in Laizhou Bay
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Fig. 7 Relation between different grain size parameters of the surface sediments in Ninghai-Xishuanghe lobe tidal flat

WHERIZVORIRE R SR e I RS R] ORL 20 R AR T RO 45 KU e Y =
PREC T MDA R F AR B 8 fir - —8. 410 SR i fE M R (1 & 7E DYP4 i
AN R 1 ORURSE I (= AUD DU EE B mi R (8] 8(a)) . AT (= A ID TTARERSE
W PO HIE U I X R o 5 [k T i DURR 58 R R T 0 58 X A v A (A



236 il'[é ZF\

oo

2021 4

8(b)), i X—BR G H M PR IEH KR Y] KX
AT AEAE I R KA IR BT R R PR 2
TR 2 AR B BT (/NI 115

(a) F7F

8 i VYN SRR MER 5 Y 2 1) S5 A1 s A
Fig. 8 Spatial distribution of Sahu Y values for Ninghai-
Xishuanghe lobe tidal flat

(b) Hi %

(1) PG U] P v 08 0 I T AR A 2 258
RUR RS R D URR A 0L BE FEAE = 2 FIA, ZR AE7E —
25, DYP2 . DYPS 1| [fi = 2= FAS 2228 Ak 5 ) 21
XK B ) PR B AR B8, Al 2= ME SR Bl ) 25 55
BONHIE . FFEMTE Pejrup R =M K E oA
AT Y50 o Al A oy 522 B 1) b o 0 093 20 ity 46 v 1)
fEEN

) HURDRLR U 3 5 B0 E R V). AL
Fo 2 A 22 U R AV A 2 el s BT A R
PR AN S UR AL oy S e 3. BR T
AN R IK R DA SN VS Wi K 3 0 A Rl o se
TP Ve e s O e FI b 11 Y N o
TR AT ORI 22 7 T K s (8] 1 032 » 40 Jo o UR A7 AE
—EMZETEE R

(3) VPG 0L 33 LAYRT 38 = A D DU R
Bk, FEh % R AE M B AREUE R/
LT KB I E . &2 KA T IE R
WA BT BRI S 22 T AR A M

S% 3k

(1] JA R, e ORI, S, BT = A 30 I 19 452 ol
TIOR3 S b e vk g i ). b 5 5 4, 2014, 33
(10) :1602-1608.

(2] FA= % SR XL 45 VT TR 1 el DX G oty i)
BARREF R AR Tty B LT A8 7R Hb i, 2019, 40
(1):11-18.

(3] MHZE. BT, SR, & ZRAE D P 4 X
IKZR DR R B IR AT 5T (] ] 4 AR b 5T, 2017, 38 (1)
58-65.

(4] 2P PR M IR R 5 AR EEBE 1L Ve H TUAR 4
AL & B Bty b 38 7 LT ] A8 7R T, 2018, 39 (1)
11-17.

[5] HERE, w5, # I 0 jAs T3 AR 7 s A
LT, PRSI, 1979,10(2) . 136-141,

(6] sl 220005 2 KU, 46 BT = £ YN T2 RN TR B
BelM. dtst. Bl2Edhgat, 1989: 51-91.

[7] QIAO SQ, SHI X F, SAITO Y. et al. Sedimentary

records of natural and artificial Huanghe ( Yellow

River) channel shifts during the Holocene in the south-
ern Bohai Sea[ ]J]. Continental Shelf Research, 2011,
31(13):1336-1342.

[8] CUI B L, LI X Y. Coastline change of the Yellow
River estuary and its response to the sediment and run-
off (1976—2005) [J]. Geomorphology, 2011, 127
(1/2) :32-40.

(91 AU AE T, 2248 4, 45, BUAREE TR0 = Ay DI V] 3
AR R i) e 1 L) . 96 3t T35 58 IO 20 Ml 5T 19864 6
(2):1-15.

L10] W=, 2. ) = £y YN b D35 DU 22 ¥ i 5 1 27
AT PR BT S A P A2 HbJ5T . 1990.10(3) : 1-14
[11] ZHOU L Y, LIU J, SAITO Y, et al. Modern
sediment characteristics and accumulation rates from
the delta front to prodelta of the Yellow River
(Huanghe) [ J]. Geo-Marine Letters, 2016, 36 (4);

247-258.

[12] F&g, 228K, F 0. B =M M 25 R Lo B2
TERFAE R A AL 00 T I 2724k . 2018, 37(3)
330-338.

L13] )75, Xsp4y, 22 b, 5. B0 = A P AL R i
TR ] BB s Bk A=, 1999, 29(4):
379-384.

[14] MR, 5752, XUH ST, ) ) T 2 7K 37 28 Ak S 3T
I HIE AR T 5E L) . R AR . 2008,27(3)
9-14.



Haze Ho W

B A BT o U R T P OURT R TR R BE AR AL 5 Z 1 AR A A 237

[15] WA W, 22450, 5. ) R DR TV LE 25
IAFREE ETIU L] . e Rer, 2003, 27(6) :47-50.

L16] X4 . 20 2 . | R 0 22 9 1t B e g A%
W RASL] ). S 1989, 8(2) 1 94-99.

(17] g5, 5k, el » 45 B T] 1 g J g UL
Feor bl ). WP M SR - 2019, 35(1) < 12-21.

(18] B 53 sk, sk » A, T AT 101 b e o 2 Jes 7 A
FRIESFHT LT ] PR TTRTHT  2018, 34(9) + 43-50.

L19] Fokifg, skmy, b, %5 SEME IR TUBURAE & H 4
B DR DU P45 i AR WF 8 LML i e T K2
Rtk 2017 1-50.

[20] Mo 25 22 Jy A6 R T2 TP i DR
ARG IR AR A B 5T L. o [V P R 2 2 i B AR
0, 2005,35(2) ; 339-343.

[21] EP /NG BIH 5w =ML s =/
T T ME VA 3R 2 DURRURL B A AE S TR AE IR LT . S5 uzd
WF5E,2017, 37(2): 353-367.

[22] UDDEN ] A. Mechanical composition of clastic sedi-
ments [ ] ]. Geological Society of America Bulletin,
1914, 25(1) . 655-744.

[23] WENTWORTH C K. A scale of grade and class terms
for clastic sediments[ J]. Journal of Geology, 1922, 30
(5): 377-392.

[247] BLOTT SJ, PYE K. GRADISTAT: a grain size dis-
tribution and statistics package for the analysis of un-
consolidated sediments[]]. Earth Surface Processes &
Landforms, 2001, 26(11).:1237-1248.

[25] PEJRUP M. The triangle diagram used for classification of
estuarine sediments; a new app roachl M]//Tidal-

influenced Sedimentary Environments and Facies. Dor-

drecht: Reidel Publishing Company, 1988 289-300.

(26 VAR = T » 25 42, 100 25 06 it U5 ) o v A0 05 A0 ROk 2
AR L] . B, 2003, 48(1) . 83-86.

[27] BRMF XUARHA R0 22 o S5 R0 90— M AR 25 12 F0 32 80
PR3 A i AL B U PR AR R g% L LT ). ek 5
M, 2013, 41(3):319-325.

[28] SAHU B K. Depositonal mechanisms from the size a-
nalysis of clastic sediments[ J].Journal of sedimentary
Petrology,1964,34(1) ; 73-83.

[29] FRIEDMAN G M. Distinction between dune, beach
and river sands from their textural characteristics[ ] ].
Sedimentary Petrology, 1961, 31(4). 514-529.

[30] FOLK R L., WARD W C. A study in a significance of
grain size parameters [ ] |. Journal of Sedimentary Pe-
trology, 1957, 27(1). 3-26.

[31] @RI, FEESC, SR, S5 i PR AR
HXTIURR ) o3 A By 2w LT 1. ¥ v 5 WIH . 1995, 26
(5): 466-473.

[32] #K, Jhad 22, s . BG4 B = 50 i AU B
FELI ]2 %, 1998, 16(1): 115-121.

[33] Z=E M, Eigie. 2R R. @il RIR-IBchoig i H 4
TAVEER 5 FE A 2 A8 S ) 1. s 5, 2005,
24(3): 359-370.

[34] XEETL, B2, XIHEEE, 45, XU WA IS oK v 7Y
FEMEE AL FRAE BT 5T LT ], W VE RS 4 T, 2010, 50
32-39.

(350 BRI /NG F i KPR b s A8 23 B LT, Ve
% ,1982(5) : 60-73.



238 1E * Hh Ji 2021 4

Grain size characteristics and seasonal variation of the
Ninghai-Xishuanghe lobe tidal flat sediments in southern Yellow
River Delta

HUANG Xueyong!, GAO Maosheng?®, HOU Guohua®?®, ZHANG Ge', DANG Xianzhang®*®
(1. School of Geography Science , Liaoning Normal University, Dalian 116029, Liaoning , China;
2. Key Laboratory of Coastal Wetland Biogeosciences, CGS, Qingdao 266071, Shandong , China ;
3. Qingdao Institute o f Marine Geology, CGS, Qingdao 266071, Shandong , China)

Abstract: According to the grain size data of 15 groups of surface sediment samples in wet and dry sea-
sons, the methods of Pejrup grain size triangle, grain size-standard deviation curve and grain size
parameter analysis are used to analyze the sedimentary characteristics of Ninghai-Xishuanhe lobe tidal flat
in the south of modern Yellow River Delta in wet and dry seasons. The results indicate that the grain size
of sediments change with season and the spatial distribution is different as well. Due to the large precipita-
tion in wet season, the general sedimentary environment is stable, while the sedimentary environment in
dry season is relatively turbulent, more obviously affected by the modern Yellow River. The correlation of
grain size parameters shows that the sediments undergo long-time sorting before formation. The diversity
of material sources has little to do with tidal flat dynamics, and the material sources are different in wet
and dry seasons., By comparing the function values of sedimentary environment in wet and dry seasons, it
is found that the wet season is strongly affected by tidal residual current, with neritic sediments domina-
ted, while the dry season is dominated by fluvial (delta) deposits under the influence of Yellow River and
nearby rivers.

Key words; Ninghai-Xishuanghe lobe; tidal flat; grain size; wet and dry seasons; Yellow River Delta



