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Fig. 1 The study area and sampling sites
The left panel illustrates the inundation range of the tidal creeks area in the Chongming Dongtan during spring tides
and neap tides. Areas in blue color represents the inundation during neap tides, while those in white color
represents the extended inundation during spring tides. The right panels (a—d) depict the inundation
process and the range of water levels during the flood tide at the sample sites of the tidal creeks.
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Tab.1 Significance and obtaining methods of relevant indicators for the hydrological connectivity of tidal creeks
F8¥5 indicator B KRBT significance and obtaining methods
KBTI W2 FEAE— W TR Y, R <0 e V2 55 A0 3 1) 1 22 0L, BB g O, A
hydrological  tidal range W T8 o8 ¥ 22 5K S WA 0N, AR SE e T A7 R 07 1) 2 8 Pl SRR Y H 4%
fiy;amic Ll S B T+ 3R A
indicators
KRR FRAE— AN R, e X Bl oy e K B i a2 D K S 1Y) S
hydrological connection duration Ko FIJH ArcGIS X} DEM KI5 /)N 39 ] 781 7K W8 15 DX 3l R 35 Ik ) 64 7
BB, THAARE I K SO P
AT B N FEAE— AW S S, F KR B A R BUK LR A BE T
flooded retention duration B, AKALARRF I kT 3545 B )B4 K i B s 0 S TE AP
PR
SR bR REDER TR FE U1 7 DO 4 T W VR AR S R B T, VA R A A =2 R S
landscape number of number of nodes 1 SO b AT LA 9 O 45 A T B, B I K AR A 3 3 4 K O
indicators nodes R 2 AR EHE o 19 RBGE T ArcGIS £ 44 % DEM #EA77K 3 5 18] AL BT
number of nodes 2 TS B IO P 24 B S AR AR o AR 22, K TR (5 m) AN (2 m) A R
& HBE N 5000 m?/s F1 10000 m*/s (I JEHEAT 4 5ITHR, A28 4E 575 58
number of nodes 3 ﬁ 1 *ﬂ%‘,‘f—iﬁ 2 E/"J{E, %‘;ﬁﬁ 3 ﬁﬁﬁﬁ%%ﬂgéﬁxﬁ{ﬁ[%]o
HEET THEERT 1 V) P 4 o S I P T VA BO Y R, S BRI VA 199 43 SRR E R 4%
number of number of river chains 1 338 PEU'S, W EEHGE T ArcGIS #AET DEM A7k 37 1) I3
river chains ey o TR IOR I 6 S U A, NN R R R 1
number of river chains 2 VIHEEL 2. WHESL 3 THALF] RO,
EERL 3
number of river chains 3
WRGEHER B W RGEER 1 A P 28 e nn BRI T R B PR, R AR Y T 1 e R A
node node connection rate S1 % H5 450 FH 7 5 191 T D) 465 (10 %% S R 2 AN UL I 4% e DG R U
connection AR 2
rate 5 node connection rate 2
TRERE B3

node connection rate /3

TE: SR ARTE AT A S0 1 B 1 R s B1 SRR, AR/ NIRRT SR 2 RS 2 R RE R B2 FROR, K
/N JE) 30T ) ) 25 RV R 3 TR R 3 Y R HERR B3 UK.

Note: the landscape indicators are represented by the number of nodes 1, the number of river chains 1, and node connection rate f1 during the
spring tide cycle, by the number of nodes 2, the number of river chains 2, and node connection rate 52 during the neap tide cycle, and the
differences between the spring and neap tide cycles are represented by the number of nodes 3, the number of river chains 3, and node

connection rate 3.
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macrolepis) . J] #% (Coilia ectenes) . K 4R fi
(Protosalanx chinensis). f5(Silurus asotus). $i[%
WK WF 5§ £ (Odontamblyopus lacepedii) . Y615 25 5
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Basilewsky) . (Mugil cephalus) . #(Carassius

auratus) . H A #& fijfj (Anguilla japonica) .
(Cyprinus carpio Linnaeus) . # (Parabramis

pekinensis) . % (Hemiculter leucisculus) .
(Hypophthalmichthys nobilis). M\ N%, W%, F%:%
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Tab. 2 Feeding habitsand composition characteristics of dominant fish speciesin tidal creeks

B Wy ' BiEbt/% EiEG % NI/ % AN EEAMIRE(IRD
family species feedipg quantiFy weigh.t preser?c'e indpx of relative
habit  proportion proportion  probability importance
185 RL Lateolabracidae " [E £ 7 Lateolabrax maculatus A 13.345 37.354 100.000 5069.899
fifi B} Mugilidae & Liza haematocheila B 21.444 17.819 100.000 3926.330
R &R Gobiidae BE R & £ C 12.335 11.633 92.857 2225.555
Acanthogobius ommaturus
#i§ %} Mugilidae WM& Liza carinata B 5.617 7.105 89.286 1135.941
IR %} Gobiidae PN Il B 4.250 2.003 96.429 602.989
Boleophthalmus pectinirostris
%} Bagridae KWt Leiocassis longirostris A 0.832 7.799 60.714 524.055
#7%} Cyprinidae KEEEH Xenocypris macrolepis B 8.530 3.213 35.714 419.391
2%} Engraulidae JI8% Coilia ectenes C 7.683 0.994 21.429 185.937
iR Al Salangidae KAER At Protosalanx chinensis D 16.793 0.506 10.714 185.345
fifiF} Siluridae il Silurus asotus D 0.416 3.700 39.286 161.691
IR FE £ R Gobiidae Fir IR A i D 1.694 0.759 64.286 157.718
Odontamblyopus lacepedii
#£F} Bagridae FeF WL Pelteobagrus nitidus D 2.660 0.225 50.000 144.279
i1} Cyprinidae FAYERN Culter alburnus Basilewsky A 0.713 0.669 39.286 54.310
£ %} Mugilidae fif§ Mugil cephalus B 0.074 2.743 17.857 50.305
#7%} Cyprinidae fifjl Carassius auratus C 0.371 0.543 42.857 39.199
HB A} Anguillidae H A8 Anguilla japonica D 0.178 1.052 25.000 30.760
#ifiF} Cyprinidae # Cyprinus carpio Linnaeus C 0.253 0.649 21.429 19.322
#H7%} Cyprinidae fify Parabramis pekinensis D 0.238 0.043 32.143 9.029
i} Cyprinidae # Hemiculter leucisculus B 0.297 0.096 17.857 7.027
#7%} Cyprinidae i Hypophthalmichthys nobilis B 0.059 0.372 14.286 6.172
JEESRL Eleotridae rhAg B Y6 Bostrychus sinensis D 0.163 0.075 21.429 5.114
#7%} Cyprinidae 44 Ctenopharyngodon idellus E 0.343 0.016 14.286 5.118
DR Polynemidae A% D1 T D 0.089 0.088 17.857 3.161
Eleutheronema rhadinum
L P Sciaenidae WL 1 Collichthys lucidus D 0.119 0.204 7.143 2.305
%} Cyprinidae T Mylopharyngodon piceus C 0.089 0.016 21.429 2.257
filiF} Tetraodontidae W5 SR I 88 Takifugu obscurus D 0.089 0.032 14.286 1.734
i #iF} Cynoglossidae R Cynoglossus gracilis D 0.208 0.022 7.143 1.639

(¥4 to be continued)
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(8232 Tab. 2 continued)

B W B BN SR /% IR /% AR EE AR
family species feedi.ng quanti.ty weight presel?c.e ind.ex of relative
habit proportion proportion probability importance
#%} Cyprinidae Kt Saurogobio dumerili B 0.193 0.018 7.143 1.509
#7%} Cyprinidae fit. Hypophthalmichthys molitrix B 0.104 0.003 10.714 1.146
iR faF} Salangidae R B4R i Hemisalanx prognathus D 0.149 0.024 3.571 0.618
#HF} Cyprinidae A8 Hemibarbus maculatus C 0.045 0.011 10.714 0.593
#HF} Cyprinidae % Elopichthys bambusa B 0.045 0.005 10.714 0.536
SRR AR 44kt Scatophagus argus C 0.074 0.019 3.57 0.334
Scatophagidae
WRpE 1 %} Gobiidae Sr 50 45§ R 5 411 Mugilogobius abei D 0.045 0.001 7.143 0.325
R & Bl Gobiidae TR i Glossogobius giuris D 0.074 0.011 3.571 0.306
#7%} Cyprinidae IR Squaliobarbus curriculus D 0.030 0.013 7.143 0.304
#%%} Hemiramphidae  [B] T 8% Hyporhamphus intermedius B 0.074 0.009 3.571 0.296
f1 & %l Sciaenidae Wl Nibea albiflora D 0.030 0.007 7.143 0.264
##75l Cyprinidae T f5 JE A 0.015 0.058 3.571 0.262
Cultrichthys erythropterus
#%} Cyprinidae LUl Pseudobrama simoni B 0.030 0.001 7.142 0.222
%} Cyprinidae ST EH Culter mongolicus 0.015 0.044 3.571 0.211
UFRE R} Gobiidae — SUAUFHE A D 0.045 0.011 3.571 0.197
Tridentiger trigonocephalus
fi5#} Callionymidae B R Repomucenus olidus C 0.045 0.001 3.571 0.161
IR %} Gobiidae XU G5 W £ £ D 0.030 0.005 3571 0.124
Tridentiger bifasciatus
#ER} Clupeidae B Konosirus punctatus A 0.015 0.017 3.571 0.115
#7%} Cyprinidae FR AL Rhodeus sinesis A 0.015 0.004 3.571 0.067
fizF} Engraulidae Fh it g Thrissa mystax A 0.015 0.002 3.571 0.062
IR g% Gobiidae FRH R BB A0 Acanthogobius luridus D 0.015 0.002 3.571 0.061
%} Cyprinidae % Ml Pseudorasbora parva B 0.015 0.001 3.571 0.057

AL WK AR B IRt ¢ M E T D IREEH: B et

Note: A: planktivorous; B: planktivory; C: benthic feeding; D: omnivorous; E: herbivorous.
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Fig. 2 The CCA analysis chart of sampling points and environmental variables
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Fig. 3 The distribution of areas with five different types of hydrological connectivity in the study area
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Impact of hydrological connectivity of tidal creek system in the
Chongming Dongtan of the Yangtze River Estuary on distribution of
fish communities
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Abstract: Hydrological connectivity is one of the key characteristics that reflect the health and function of
estuarine wetland ecosystems, and it has a significant impact on the distribution of estuarine fish communities.
This study analyzed the dynamic hydrological connectivity of tidal creeks in the Chongming Dongtan area of the
Yangtze River Estuary under different tidal states and its influence on fish community distribution, aiming to
provide a scientific basis for the ecological restoration, biodiversity conservation, and water resource management
of estuarine wetlands. Twelve hydrological connectivity indicators related to hydrological dynamics and landscape
dimensions were selected to explore the relationships and underlying mechanisms between hydrological
connectivity patterns and fish distribution patterns. The results showed that factors such as tidal range, the
duration of hydrological connection, the duration of flooded retention, the number of nodes, the number of river
chains, and the node connection rate f are key hydrological connectivity factors. Canonical correlation analysis
(CCA) indicated that the sampling regions within the tidal creek system could be divided into five distinct
hydrological connectivity areas, i.e., the high connectivity area during spring tides, the low connectivity area
during spring tides, the high connectivity area during neap tides, the low connectivity area during neap tides, and
the long-term inundation area. Among them, the high connectivity areas during spring tides, the high connectivity
areas during neap tides, and the long-term inundation area are the main habitats of dominant fish species.
Dominant fish species exhibited different preferences for different hydrologically connected areas. For example,
Xenocypris macrolepis and Pelteobagrus nitidus tended to inhabit the high hydrological connectivity areas during
spring tides. Lateolabrax maculatus, Mugilidae, and Gobiidae exhibited a preference for high hydrological
connectivity areas during neap tides. Juvenile fish such as Coilia ectenes and Protosalanx chinensis preferred to
inhabit arecas at the mouths of tidal creeks or near the shore. These findings demonstrate that estuarine tidal creek
fish actively exercise selection and exhibit preferences for different hydrologically connected habitats under the
influence of tides, which are related to their swimming capabilities, body sizes, and feeding behaviors. This study
provides a scientific basis for the ecological restoration of estuarine wetlands and the conservation of fish
biodiversity. It also helps to formulate strategies for regulating hydrological connectivity in wetland water
resource management, thereby promoting the sustainable development of such ecosystems.
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