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A study on bio-ecology of the stopover site of waders within China’s Yalu River

estuary wetlands
SONG Lun"* ,YANG Guojun®, LI Ai', WANG Nianbin'

1 Liaoning Ocean and Fisheries Science Research Institute, Key Laboratory of Marine Biological Resources and Ecology, Liaoning Province, Dalian
116023, China
2 Dalian Ocean University, Dalian 116023, China

Abstract: The Yalu River Estuary National Wetland Nature Reserve is the last stopover area for migratory shorebirds flying
north on the East Asian-Australasian and West Pacific flyways. Each year, more than 500,000 migratory shorebirds stop
here to rest and forage, especially wading birds on the East Asia-Australian flyway. Long-distance migratory waders need to
accumulate energy rapidly at stopover sites to ensure successful migration and reproduction. They mainly rely on
polychaetes, bivalves, gastropods and crustaceans on the intertidal zone as a food source to renew their energy reserves.
Human activities directly impact intertidal biological communities. Hydropower, human-caused changes to the
physicochemical environment, sediments and other ecological factors influence the stability of ecological systems like
estuaries and the energy supply available to birds at stopover sites. From March 2010 to June 2011, an ecological
investigation was conducted on the Yalu River estuary wetland. The results show that the structure of biological community
is relatively simple, dominated by bivalves, gastropods and polychaetes, and these dominant species have obviously
undergone ecological succession. The estuary has low species diversity, and the species have low density populations. The

wading birds forage on relatively poor sources of energy, while the biomass of the forage species renews slowly and provides

EETE I A MET IR LI (201005018 ) 5 15 [ 2R L 42 (10000866 ) 5 i TR R LR £ I 45 15 PFAT-908 L7435 (LN-908-01-03-06)
Yo B #7:2011-07-05; &iTH#:2011-10-31
* MIRVEH Corresponding author. E-mail ; songlun827421@ sohu. com

http ://www. ecologica. cn



24 #§ R S5 MGG R HL S A 2S5 B 1 A= W A= A5 7501

a comparatively low level of energy. Moerella jedoensis, Cyclina sinensis (larva) and Glycera chirori are the main food
species. The food organisms in the low tidal areas are significantly impacted by the migratory birds, especially M. jedoensis,
because the foraging activities of wading birds are mainly concentrated on the low tidal areas during the peak of the
northward migration. Bullacta exarata, thought to be the dominant species with the widest ecological distribution and
distributed across the entire study area and tidal zone, is excluded by the waders as a food source since they excrete toxic
mucus on their body surface. The food organisms are capable of recovering their former abundance and biomass after the
peak period of the wading bird migration. The intertidal biological community structure has obviously undergone succession
in the past 30 years as a result of human-caused changes. The dominant species with the widest niche breadth, B. exarata,
is distributed throughout the area of investigation and its cross-sections and tidal zone, but its surface secretes toxic mucus
making it inedible to the wading birds. This succession has reduced the food sources and energy available to wading birds as
the non-food organisms gradually replaced food organisms. If the wading birds do not obtain enough energy during
migration, the success rate of their spring migration will gradually decline, creating a threat to the continued survival of
some populations. The disappearance of specific food organisms may also accelerate the rate of extinction for some
endangered waders. Large-scale reclamation and coastal engineering from the 1960s to the 1990s resulted in a serious loss of
habitat and in structural damage to tidal communities in the high and middle tide belts. This caused some species to
disappear or to be forced to move to the subtidal zone. Also, ponds and beach farming have long been using drugs to
eliminate organisms harmful to shellfish, which has inadvertently significantly reduced the number of beach species.
Frequent disturbance of the substrate in the estuary and the deposition of fine sandy sediments are additional factors in the
decline of zoobenthos populations. Finally, while humans were not observed to cause direct significant threats to wading
birds, all components of the ecological system, including human, must be considered to harmoniously preserve the integrity
of Yalu River estuary wetland ecosystem while maintaining sustainable development for society and human economic

concerns.

Key Words: wading shorebirds; bio-ecology; grazing pressure ; Yalu River estuary; intertidal flat; stopover site
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Table 2 The temporal and spatial distribution of each survey section of the intertidal zone density/biomass
JEA W HZE Spring B Z= Summer FKZE Autumn
Survey section M Lu Ll M Lu Ll M Lu Ll
A 33.89 69.09 95.85 37.71 39.61 29.62 5.47 5.09 18.67
/21.46 /28.83 /9. 14 /14.60 /7.60 /9.90 /3.21 /6. 65 /73.54
B 37.35 15.28 16.98 76.52 84.89 57.72 17.38 26.97 16.99
/71.56 /29.66 /28.71 /101. 11 /84.54 /39.12 /7.67 /22.03 /20.77
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/164.81 /219.42 /185.29 /62.02 /40.30 /87.00 /16.23 /14.59 /19.96
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SE-Y{H Mean
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2.2 BRI AT TE R

— 80K Berger-Parter 355 ( V) >0. 02/ 5 Pinaka $8%50'>' (IRI) >1,000 & A HF S HEAR R ZIET
W MR BON N T A R R XIS G 2545 ) £ ) DT R T, R O 2L A
PRt X, ANFR 3 AT UL JiE 1A f e S8R N R A VT P RS T IRTE R B KR AR R B R
PR 20 O R A A R IR YL WG IR KWV AE SUS TR TR TP AR H G VL BTG |
FI2 FE SO KWvh AR E S OKIREE  Horp A SO SRR

VEIRFNK W v A A A D B B R, A9 AT 38 A I A D 1 AN Aty 5 DU BRI VD 48 R0 AR AE A T 1f AR )

M 5 98B RIREE =23 A5 7E C D Wi A Pl s 35 5 R 550 A0 7E B D Wy i A1 b iy s V0 BTG A SOl 2 2L
SIAGAE D W AR R X

R3 HRARPEFENABEMNETRERESMUEE

Table 3  The research area niche breadth and seasonal succession of dominant species
b T AR L Index of importance M4 Dominance 257 55 B
Dominant species %7 Spring B 7% Summer #kZE Autumn 57 Spring E 7 Summer #kZ Autumn  Niche breadth
PRI Bullacta exarata 6337.6 10175.3 2444.2 0.30 0.50 0.13 1.50
KW U7 Glycera chirori 1419.2 740.6 1226.5 0.11 0.04 0.08 1.16
MR VP A% Platynereis bicanaliculata 1133.3 803. 4 616. 1 0.11 0.08 0.06 0.70
2B KR Macrophthalmus dilatatus 410.3 405.4 1179.6 0.02 0.02 0.02 0.64
FH U4 Cyclina sinensis 1837.8 1195.2 1461.2 0.05 0.03 0.06 0.62
TV ARG Moerella jedoensis 3471.7 5069.9 8842.4 0.27 0.29 0.44 0.48
SCHG Meretrix meretrix 664.5 904.2 1374.3 0.03 0.02 0.05 0.17
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Fig.2 The survey section seasonal variation of diversity index Fig.3 The survey section seasonal variation of evenness index
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Table 4 The survey section different habitats of seasonal variation of ecological index
o e SRR E(H) WL E()) FAE(P)
Survey section Habitat w5 HF Es w5 HZ% [Es 5 HZ Es
Spring Summer  Autumn Spring Summer  Autumn Spring Summer Autumn
A M 1.12 1.28 1.25 0.48 0.55 0.62 0.50 0.46 0.49
Lu 1.45 1.69 1.58 0.48 0.53 1.00 0.48 0.39 0.33
LI 1.28 1.55 0.66 0.50 0.67 0.33 0.50 0.38 1.00
B M 1.32 1.11 1.02 0.83 0.48 0.64 0.44 0.56 0.55
Lu 0.92 0.71 2.10 0.92 0.44 0.91 0.56 0.75 0.26
LI 0.97 0.67 0.73 0.97 0.67 0.46 0.52 0.71 0.68
(0 M 1.65 0.60 1.06 0.82 0.30 0.67 0.36 0.81 0.55
Lu 0.20 0.40 2.38 0.13 0.20 0.92 0.95 0.88 0.21
LI 2.24 1.80 2.34 0.80 0.70 0.83 0.24 0.37 0.21
D M 1.99 1.59 1.78 0.86 0.80 0.56 0.30 0.38 0.38
Lu 1.55 1.16 1.78 0.45 0.34 0.52 0.43 0.50 0.44
LI 1.43 0.86 1.52 0.51 0.29 0.44 0.47 0.72 0.52
E M 0.81 1.11 1.05 0.51 0.70 0.66 0.71 0.57 0.59
Lu 1.92 1.13 1.10 0.96 0.71 0.69 0.28 0.51 0.51
LI 1.91 0.81 0.99 0.95 0.81 0.99 0.28 0.63 0.51

M #1135 Middle tide zone, Lu: fiKi#i75 X The upper part of low tide zone, L1 fiKi#fi7 T X The lower part of low tide zone

2.4 PDREA:WE A K R

VPRI ISESRAE B, O T REAE A i (5 B DR M Ab ST RE S, Xof BRORL ol S A 8 8 A8 A58
ZU X5 R R PR T 2 T A T E AR R R 2 B 2220 ol T B BRI TG A R IR U G 7 S 2L
FIs R 3 R, DRI BT IX 3 AR EAT B AT 34T o 3 e a2 L fh i 22 252 8 B SR o 3, R
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Fig. 4 Different tidal zones seasonal variation of secondary
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Fig.5 Different tidal zones seasonal variation of biological energy
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