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Fig. 1 Survey stations for fishery resources in the Yellow River estuary of this study
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Tab.1 Survey stationsand itslatitude and longitude
LR
survey station 501 2012 2013

LRl G 253

latitude

longitude

1-1 * * 119°08'  37°52'
1-2 * * * 119°05'  37°58'
1-3 * * * 119°00"  38°09'
2-1 * 119°13'  37°52
2-2 * * 119°12"  37°55'
2-3 * * * 119°11"  38°01"
2-4 * * 119°08'  38°09'
3-1 * * 119°15"  37°52
32 * * 119°16'  37°54'
3-3 * * * 119°19'  38°00
34 * * 119°23"  38°09'
4-1 * 119°18'  37°51
4-2 * * * 119°21"  37°52'
4-3 * * * 119°27"  37°55'
4-4 * * 119°36'  38°00
5-1 * * 119°21'  37°47'
5-2 * * * 119°26'  37°45'
5-3 * * * 119°40"  37°40'
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d SR 52.48%, HorbiIE HigZ, o4 30 Fh; AR
2 25 B, FELE CKE IR (Palaemon gravieri)y
F; B 19 Fh, % JEEE(Pagurus sp.)fl H A i (Cha-
rybdis japonica) i ER 2, Sk B I I (Oct-
opus ochellatus), #& &l (Loligo spp.). WMk H- 08
(Sepiola birostrata), <1 (Octopus variabilis) 4 i,
DR NEN S H LBy S § T E

PR VDH S PR R 3 32.67%, JRKHATD
T4 Wy BT R AE ) 84 F, LM 254 44 i, WR
18 i, MEZS 18 Fh, K2 4 Fh PRIV IS %08
A\ BERAE Y 85 R, Forh (a2 47 Fh, HRZS 195, B
FKI5H, LEEKAFIEE 2).

F 2 2011—2013 F & Qi 2R ZEE K
Tab. 2 The species composition of fishery resourcesin
the Yellow River estuary from 2011 to 2013

A HA %L
classification status the number of species
a2k fish 53
#%J¥ H Pleuronectiformes 5
filf} H Clupeiformes 7
]2 H Salmoniformes 1
% H Syngnathiformes 1
#JY H Osteichthyes 1
#59% H Perciformes 30
filiJ H Tetraodontiformes 2
filifi. H  Aulopiformes 1
#iifZ H Scorpaeniformes 5
WRJE shrimp 18
g crab 18
3k JE2& cephalopods 4
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Tab. 3 Dominant species composition of fishery resource and their IRIsin the Yellow River estuary before (June)
and after (July) the water and sediment discharge regulation from 2011 to 2013

s species 2011.6 2011.7 2012.6 2012.7 2013.6 2013.7
F IR Chaemrichthys stigmatias 5494.26 5046.8 3066.41 5245.22 9699.08 6328.28
& 5 Loligo sp. 1590.35 1405.45 1385.05 2694.3 1341.21 747.81
FIRKE IR Palaemon gravieri 1110.99 1625.3 1527.25 844.29 828.98 688.87
W) 41 Cynoglossus joyneri 959.16 955.99 701.06 548.69 1014.32 551.47
7 B Pagurus sp. 1473.68 609 620.17 522.49 689.59
¥R Oratosquilla oratoria 691.28 1014.37 2144.45
HFE U Exopalamon carincauda 3116.06
P
4 Callionymus beniteguri 1117.88 550.21
B ) R p§ 4. Acanthogobius ommaturus 967.85 634.72
H AR Alpheus japonicus 656.83 871.22
H A5 Charybdis japonica 1215.43
Mg Callionymus sagitta 1165.88
PEf Konosirus punctatus 929.82
HZA#&%F Crangon hakodatei 853.05
IR Crangon affinis 750.39
FHE/NP T Sardinella zunasi 746.99
~ 25 =240
= - ?
= 220 053
»Z W2011 W2012 2013 £330 W6 June
=315 @ g 25 B7A July
& 210 g2
=5 £ 210
B 5 5 .I I S %5
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Fig. 2 Interannual variation of average density of fishery stock
in the Yellow River estuary in summer from 2011 to 2013
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Fig. 3 The changes of average fishery stock density in the

Yellow River estuary before (June) and after (July) the water
and sediment discharge regulation from 2011 to 2013



W S5 PRI T RIS B 1 B IR A A A 1

957

38.2°1
38.1°L
38.0°
37.9°
37.8°}
37.7°
37.6°L
37.5°}
37.4°
37.3°

2011-06 |

By : kgh'!

N
38.2°

38.1°
38.0°
37.9°
37.8°
37.7°
37.6°
37.5°F

2011-07 |

Bl kgh!

® 0~5
® 5~15
_|®.15~30

@ 30~50]
@ 50-751

118.6°

118.8° 119.0° 119.2° 119.4° 119.6° E

N
38.2°¢

38.1°¢
38.0°¢
37.9°
37.8°¢
37.7° ¢
37.6°¢
37.5°¢
37.4°¢
37.3°

2012-06

©0-5
e 5~12

HfL: kgh!

@ 25~40

® 0~5

37.4° ® 5~15
37.3° ® 15~30

A

@ 30~50

@ 50-75

118.6° 118.8° 119.0° 119.2° 119.4° 119.6° E

N
38.2°

38.1°
38.0°
37.9°
37.8°
37.7°
37.6°

2012-07 |

37.5°
37.4°

* 0~5
e 5~12

Bfr: kght!

@ 4060
01225

118.6°

118.8° 119.0° 119.2° 119.4° 119.6° E

N
38.2°¢

" 2013-06

37.3°

® 12~25

@ 2540
@ 40~60-

118.6° 118.8° 119.0° 119.2° 119.4° 119.6° E

N

38.1°L
38.0°}
37.9°}
37.8°}
37.7°}
37.6°F

o| B, kgh! |
375 * 0~5 @ 26~45
374° L °5~12 @ 45~701
3730 01226

118.6° 118.8° 119.0° 119.2° 119.4° 119.6° E

38.2°¢ 2013-07 |
38.1°4
38.0°}
37.9°}
37.8°}
37.7°
37.6° |

ol ﬁﬁz kg~h_l ]
37:5 ©0~5 @ 25-45
37.4°| e 5~12 . 45~70+
. ez
118.6° 118.8° 119.0° 119.2° 119.4° 119.6° E

K4 2011—2013 4EJEK IV ET(6 F)FIRK VRIS (7 7 )BT H il 8 I8 %% 8 1 25 8] 43 A
Fig. 4 Spatial distribution of fishery stock density in the Yellow River estuary before (June) and after (July)
the water and sediment discharge regulation from 2011 to 2013
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Fig. 5 Cluster and MDS analysis for the fishery resources assemblages in the Yellow River estuary from 2011 to 2013
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Tab. 4 Typifying species within station groups and
their contributions for fish assemblagein the
Yellow River estuary from 2011 to 2013 (>5%)

R T2 e 47.99%; dii ., iv 2 2012 4EJE K E VPTG
PSR, U R 22 5 70.18%, F 241
iR o AR R, TTURRS . BEER . Mk, ik
ANUR T IBE I R, A SR R BTEk e A R
70.15%; 2013 4 6. 7 HETJERY v, vi 4LRE] -1y
MR 77.57%, FESEMABRAY . FREIF
IKEEGRAGUR FIAS 20, AH 51k Bt ok i 4

A YRR AL H M T2 IR /NI R 2K,

noy AR

e, FEWLL T SR O RS S, i 20 42 80, 90
AR A S, BETRT T R AP K e, 3 A A A A

e TR IL4UBF I 418F

species groupl  group II  group III
fhfeﬂ:rﬁr%hys stigmatias 1325 18.35 33.71 R
H 140 Loligo sp. 6.05 1845 1638 N 81.61% (3§ 5).
- =
gﬂrlﬁoﬁfs:ijoyneri 13.56 8.93 11.23 3 -LTJ--E{B
R Pagurus sp. 10.23 5.37 5.35
HICKE U Palaemon gravieri 13.63 6.78
HA#Z 4R Alpheus japonicus 9.52 5.73
I ¥R Oratosquilla oratoria 12.8
4 g Callionymus sagitta 7.88

H 743 Charybdis japonica
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REPI 2011 4F 6. 7 AFTIEAY i, il ALREI AP 24 22
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Tab.5 Discriminating species and their contributions for
fish assemblage in the Yellow River estuary of before
and after the water and sediment discharge
regulation from 2011 to 2013 (>5%)

PR G ARER v AR
S i ZH7F ivaEE Vi R
species groupi& groupiii& groupv &
group ii group iv  group Vi
%EH&@ . . 21.67 22.3
Chaemrichthys stigmatias
fRrIE 40.93
Exopalamon carincauda
[THRAE; Oratosquilla oratoria 15.24
#:50% Loligo sp. 9.72 5.1
ﬁf%ﬂiﬂﬂ‘ﬁi@ 791 6.14
Acanthogobius ommaturus
I SHIAT T 13.28
Latreutes anoplonyx
I FAE Matuta planipes 10.78
H 748 Charybdisjaponica  10.77
BLfi% Konosirus punctatus 10.46
GIE% 8 Philyra pisum 7.38
H IR 697
Palaemon gravieri '
BN T f 692

Sardinella zunasi
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Composition and distribution of fishery resources before and after the
water and sediment discharge regulation in the Yellow River estuary

CHEN Ning', YANG Yanyan®, WEI Zhenhua®, XU Binduo', XUE Ying', ZHANG Chongliang'

1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Shandong Marine Resource and Environment Research Institute, Yantai 264006, China

Abstract: Water and sediment regulation involves artificially depositing sediments from rivers and reservoirs to
the sea, thus increasing the main channel discharge capacity. Based on survey data before and after water and
sediment regulation (June and July) in the Yellow River during 2011-2013, we used the index of relative impor-
tance (IRI), ANOVA, and multivariate analysis to evaluate the effect of this regulation procedure on fishery re-
sources (species composition, distribution, and dominance) in the Yellow River estuary. We identified 92 species,
including 52 fish species. Chaemrichthys stigmatias, Loligo chinensis, and Palaemon gravieri were dominant spe-
cies, although their exact ranking varied across years. From 2011 to 2013, biomass first increased, then decreased,
whereas fishery resources clearly changed in structure before and after water and sediment regulation. Average
fishery resource density increased after water discharge and was low near the river mouth. CLUSTER analysis
showed that between-year variation in community structure was the greatest, followed by variation resulting from
water and sediment regulation, and finally, by variation between sampling sections. Post-regulation changes in
water input and nutrient concentration of the Yellow River likely contribute to the variation in species composition
and distribution in the region.

Key words: Yellow River estuary; water and sediment discharge regulation; fishery resource; spatiotemporal var-
iation; community structure
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