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Influence of hydrological connectivity of typical tidal creek system on macrobenthos

community structure in the Yellow River Delta
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Abstract: The hydrological connectivity of tidal creek system is a key ecological process of coastal wetlands, and also an
important way to maintain and repair coastal wetlands. Understanding how hydrological connectivity affects the diffusion
potential of organisms between habitats is crucial for restoring and maintaining regional and local biodiversity. In this study,
the field investigation and in-situ observation were conducted on three tidal gully with obviously hydrological connectivity
gradient in the Yellow River Delta wetland in spring ( May) and autumn ( October) of 2021, respectively. We aimed to
explore the spatial-temporal variation characteristics of macrobenthic community and their influencing factors under different
hydrological connectivity gradients. The results showed that a total of 50 species of macrobenthos were collected, belonging

to 4 phyla, 8 classes, 39 families and 45 genera, including 23 species of annelids, 23 species of Annelida, 18 species of
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Mollusca, 5 species of Arthropoda and 1 species of Nemertina. The community density, biomass and diversity index of
macrobenthos were higher in spring than in autumn. In spring, Malacostraca, Polychaeta and Bivalvia with small size and
strong adaptability were dominant, while in autumn, Crustacea and Gastropoda with strong activity were dominant. The
species number, density, biomass and diversity of macrobenthic community tended to increase with the increase of
hydrological connectivity, and the highest value appeared in the medium hydrological connectivity area. The study showed
that the hydrological connectivity of the tidal creek system had significant effects on the habitat, community structure and
diversity of macrobenthos, but the variation pattern of community structure and diversity with the gradient of hydrological
connectivity existed the seasonal differences. This study will help to further understand the mechanism of hydrological
connectivity of coastal wetlands on biological communities, and provide a scientific basis for wetland environmental

protection and restoration.
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Fig.1 Sample sites of intertidal wetland in the Yellow River Delta
S1.—4 174 First-level tidal creek ;S2: — 24174 Second-level tidal creek ;S3: =274 Third-level tidal creek
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Table 1 Physical and chemical indicators of the study area
W] Tidal creek level

fﬁ S1 $2 $3

&% Spring £k Autumn  FZ Spring FKZE Autumn % Spring #KZFE Autumn

KA Water T/°C 21.40 17.75 20.10 18.05 20.70 17.20

Cond/ (mS/cm) 79.00 36.84 71.05 35.36 68.40 32.31

DO/ % 64.70 101.90 46.46 95.90 44.00 87.00

SAL/(g/L) 43.88 23.37 30.22 22.33 28.44 20.22

pH 8.25 8.51 8.31 8.42 8.29 8.50
A Hi 1 (<4.000um) He Bl % 11.19£2.02  18.36+1.57  6.39+1.90 11.95+3.25 14.4426.82 10.56x1.17
Sediment D (4.00—63.00pwm) Hfil/ % 64.62+3.20 68.87+2.14 60.47+6.20 67.57+3.52 59.22+3.02 62.57+5.82
0 (>63.000pm) H.Al/ % 24.19+5.05 12.76+2.61 33.1427.32  20.49+6.49 26.34+8.88 26.87+4.86
TC/ (g/kg) 8.76+1.30  8.30x0.40  6.44x0.40  7.37£0.85  7.51x1.34  7.38+0.62
TOC/ (g/kg) 0.72+0.21  0.66+0.07  0.40£0.10  0.59£0.07  0.6620.30  0.49+0.09
TN/ (g/kg) 0.1£0.05 0.09+0.02  0.04+0.01  0.06£0.02  0.0820.04  0.07x0.03
i 5 PO,-P/(ug/L) 9.20+12.12 25.35+13.58 1.98+1.46 24.40+22.92 50.68+2.74 12.15+12.84
Interstitial water ~ Si0,-Si/(mg/L) 64.31£3.77  1.54+0.77 109.30£31.68 1.39£0.35 13.89+1.62 1.15£0.35
NO,-N/(ug/L) 3.965+0.08 1.6620.25  3.56x0.13  1.08£0.67  3.57£0.05 1.830.55
NO;-N/(ug/L) 51.63+0.93 115.76+5.99 32.98+0.84 68.13231.56 90.81x0.80 49.33x4.25
NH,-N/(ug/L) 0.31£0.06  9.69+1.17  0.50+0.02  9.08+1.06  0.51+0.03 68.50+36.04

T8 Temperature; Cond ; H1 53 Conductivity ; DO ; % f## % Dissoloved oxygen; SAL; £ & Salinity; pH; FRT&E Potential of hydrogen; TC ; B Hk
Total carbon; TOC ; EL A HLTK Total organic carbon; TN: & % Total nitrogen; PO,-P: B2 £ Phosphate; SiO,-Si; BEMREL Silicate; NO,-N; 7 fitj B2 &
Nitrite; NO,-N; il i@ %h Nitrate; NH,-N; #£E Ammonium salt; S1: —Z174 First-level tidal creek ;S2: 238174 Second-level tidal creek;S3: = 2%l
Third-level tidal creek

2.2 KRB SRR PR AL

2021 4EFZE(5 H) FkZE(10 H) FERERIEH S 50 Fh,Rm 4 118 K39 Bl 4s @ (£ 2) , Hb. £
BN 22 Fh, b T YIFI 44% 18 R W ShP 13 B, (5 YR 26% s BEE A sh ) 5 R, AR
10% ; 5 NS A B N s 4% 3 B, 45 5 IR 1) 6% s H 52 W sh® 2 F 5 5 RE) 4% ; S B2 509
A shH45 1 Fl, 45 G R 2% , FRZIRTT 31 22 B I3 H 2% KUK R sh BV A 34
e, HUCh k1)

Yy AR AN R GO 8] AN [R5 R A A 25 57 (181 2) o B EREIE PRI ST (14 Fh) <S3 (18 F) <
S2(34 Fft) , 15 Bh ) 22 B ARSI T B AR, HUON AR S s B ZERETE WA ST (7 Ff) <S2(24
i) <S3(26 Fi) , S5EZFAHIR,S2 . S3 WV KA Sh P 2HEAR LA 15 sh#) 2 B AR sk 3 (R FkZ ST
A I S SR R ZEAS ], ST .92 MR N ST S3 R,
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Table 2 List of macroinvertebrates collected in the study area
Il | i # 2 Spring 2 Autumn
Phylum Class Species S1 S s3 S 2 s3
L/¢ENTIL)] J5 220 HelE B 1R Stenothyra glabrata +
Mollusca iR SCHEFE B R luviocingula elegantula +
JiE 2 49 TR EIR Euspira gilva + +
JiE 2 49 NN FLIR Decorifer matusimanus + + +
Ji8 S 44 N BR Nassarius variciferus +
JI5 2 4R EEE B Assiminea lutea + +
Ji 2 20 AR IR Assiminea latericea + + +
JiE 2 49 IR DGR Eulima maria +
Ji5 22N Vet Bullacta caurina +
JE 22N 5 Rl /NERIZ Conotalopia mustelina + + +
2 20 FEIC B IR Umbonium thomasi +
Ji5 2 4R IR B TR Brachystomia omaensis + +
i 2 4R IR Agadina stimpsoni +
PG| FEHTHELS Potamocorbula laevis + + + +
W JEFEBRUA Theora fragilis
IWFEH WEFEW Glauconme primeana + +
W5EEN VU Ff WA W) Mactra veneriformis +
pAGRT] HEWE LG Laternula anatina +
WIS HHTEN B Corophium acherusicum + +
Arthropoda R PEAEHEER Neomysis awatschensts
W BREIEF Orchestra gammarellus +
e H AR KHREE Macrophthalmus japonicus + +
T KHEIESE Helice tientsinensis
R 1§ H Plecoptera
R IEHEH Odonata +
A ¥ H Diptera
WAsh ZEMN HAHNVP 4 Neanthes japonica +
Annelida ZEW K5 FE VP A Perinereis aibuhitensis + + +
EAcE 21 [BIVL A Perinereis nuntia +
ZEN SEMEAG W) VIAE Nephtys oligobranchia + +
ZEMN HEAHWIVEE Glycinde gurjanovae + +
ZEH K XU Eteone longa +
ZEH 5 WU, Eteone ornata +
ZEHN OB Eteone maculata +
LB 55 W Eulalia viridis + + + +
ZEH 22 53 W5 iU Heteromastus filiformis +
ZEHN | 81 Mediomastus californiensis + + + +
ZEN W5 B Notomastus latericeus + + +
ZEHN VEEHE B/ —Fh Spionidae sp. + +
EACE KA B Haploscoloplos elongatus + + +
ZEHN T W Praxillella praetermissa +
ZEH FHEAT Euclymene annandalet + + +
ZEH SR RUPE Lumbricomereis heeropoda +
ZEBHN WAL B Pseudopolydora kempi
ZEHN B Sigambra bassi +
ZEHW FEH Phylo felix +
ZEHN £ HUE—F1 Ditrupa sp. +
ZEN AR % . Gattyana pohainsis +
FEEHN B IK 221 Limnodrilus hoffmeisteri + +
I 1% Nemertean i 2 11 Nemertinea + +
A1 Total 14 34 18 7 24 26
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FORLE T S1RIS3(3), WUk BV A 7E AR [ 245 AR )
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2.4 j(ﬁg Ffé T@ fjj % 1,_% E ﬂ] EE % % Fig.2  Species composition and distribution of macrobenthos

community in the study area

A S BB 9% IX 35 K 80 JEC A6 Bl 4 S 24 4% B Ry
116 A~/m?*, Wi 28 ST 34 %5 B 22 5 25 5 10 35 (P<0.05)
35K 174 A~/m® 49 A>/m?® AN [RS8 [B] 735 2 B 34 e 2> fk 2 Hovh . 35 2R G VA) T34 2 1 Dy S3
(103 ~/m*) <S1(179 4~/m*) <S2 (211 A~/m*) s Bk G VA T2 B0 S1(8 A~/m?) <S2(27 A~/m*) <S3
(81 4/m*) (% 4),

S1

EF &S

S3

B3 SIRRKEABRENMEZNHELERFTEE

Fig.3 Venn chart of species composition differences of macrobenthos community in the study area

*3 WHRRFBRERENMEZR ST
Table 3 The dominant species of macroinvertebrates in the study area

AT TS AL Index of relative importance

17 i 4% Spring #Z Autumn
Phylum Species J=828 Mt
st 2 S3 ol st 2 3 Toul
Wik SCHEZEBIR Fluviocingula elegantula 3080.53 2521.65
Mollusca IS Potamocorbula laevis 1003.04 6915.39  3013.03 1556.38
WHFCERME Glauconme primeana 2344.86
WEFE RS Theora fragilis 3057.45
REiL] TURBEE Corophium acherusicum 4932.87  5114.37 4529.18 1012.47
Arthropoda RGHRAT Neomysis awatschensis 3415.47
H A KR Macrophthalmus japonicus 1186.55
i ghy W VDT Perinereis aibuhitensis 1516.83  6945.60  3036.98  5677.94  2576.96  4541.48  1609.00 2309.84
Annelida HAHI VL% Neanthes japonica 1290.30
155 W Eulalia viridis 1009.67
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RS X IR AR A sh ) B A ol 1.03g/m”, I R E A & 22 5 R B & (P>0.05) , 05k
0.86g/m’ . 1.22¢/m’ , AN [R5 380 1 6] - 25 A= i Bk S3 M8 K2 >fkZ, Hor . B K 90mA B8 A )
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