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Tab.1 Composition of environmental factors in the Yellow River estuary

N i #{Pre i #AInter & WEnd
Z ¥ Parameter
20174 20184 20174 20184 20174 20184
. . 16.68—24.01  19.10-24.50  23.03—26.82  23.50—2620  23.97—26.56  25.70—30.50
FZ/KIRESST (°C)
22.16+1.11 22.76+1.41 25.31+1.07 24.84+1.12 25.73+0.73 28.69+1.49
LSS (%) 28.71-32.68  5.66—32.81 23443161 431—3261 27753225 5983226
e . 30.23+1.74 24.47+9.89 29.5142.32 25.80+6.91 31.24+1.19 23.11+7.14
. 3.60—19.40 2.8—19.8 2.90—19.60 2.7—19.1 3.00—19.30 2.8—19.2
JKIXDEP (m)
11.37+5.27 15.14£5.26 11.335.31 16.30+5.25 10.68+5.74 14.90+5.28
, 0.65—3.39 1.09—3.22 0.65—3.39 1.50—3.40 0.65—3.10 0.88—2.48
4% % a Chla (pg/L)
1.74+0.80 1.96+0.69 1.9140.71 2.36+0.55 1.64+0.60 1.86+0.46
. 9.30—44.80 7.20—67.80 13.0-4880  10.60—61.40  18.80—45.80  10.60—58.80
BIFYISPM (mg/L)
25.649.46 23.3+19.34 27.90+9.27 21.70+12.18 31.20+7.82 19.70+11.64
. 8.05—8.18 7.99—8.25 8.03—8.29 7.98—8.22 8.16—8.25 7.85—8.19
PR 5 pH
8.11+0.05 8.09+0.08 8.20£0.07 8.08+0.06 8.20+0.03 8.02+0.11
o 772—8.43 5.63—7.28 6.56—7.72 539—6.98 6.37—6.85 5.47—7.04
HREDO (mg/L)
8.06+0.17 6.49+0.43 6.94+0.31 6.21£0.39 6.61+0.15 6.21+0.55
e .. 400—3556  3.89—158.55 10.50—93 521—31538  10.00—56.15  4.62—112.93
VEZ radiza
FFHEPIEILZA (ind/m) 500136 82.60491.40 40.00+20.65  137.55:101.14  31.42+15.05  39.40+45.26
R T [EPA 0.20—2.27 0.86—40.18  10.36—3002.82 3.55—363.33  15.45-24935  9.74—163.23
4
(*10° cell/m’) 1.98+1.90 10.96+12.36 537.64+834.54  48.92489.89 75.39+72.89 15.48421.93
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Fig. 4 Temporal and spatial variation of environmental factors in 2018

A1—A3. /KK JZ 7K Sea surface temperature (SST); B1—B3. #§7K & 2 #h /¥ Sea surface salinity (SSS); C1—C3. M-4¢ 2% a4 & Chloro-
phyll-a (Chl.a); D1—D3. % %%k & Suspended particle matter (SPM); E1—E3. MR fF Acidity pH; F1—F3. & fi# %0 ¥k FZ Dissolved
oxygen (DO)
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Tab. 2 Composition of ichthyoplankton in the Yellow River estuary
7 2 4 711
20174 20184 E f‘“ﬁﬁ% s
FiZSpecies — N 2 T FETE7R YR __ Ecological type b
RO R EM RKRVPET WKVt RS &R Wiffr3EAd Number
Pre Inter End Pre-WSRS  Inter-WSRS  End-WSRS  Thermophily Habitat type
P Konosirus punctatus ok ok ox%k o ok o%k WT CPN C
fit Engraulis japonicus * ok o%k * WT CPN G
rh R i
Thrissa mystax * wWw CPN N
UiX v
Thryssa kammalensis * * wWw CPN E
Z ik ESillago sihama o o o o ok o WW cD B
/N
Eupleurogrammus muticus © © © °© o Ww CBD
KT o B
Cynoglossus joyeri © © © °© ° ° WT CPN A
e R A
Cleisthenes herzensteini © CT CD (¢}
H A< 5
Hyporhamphus sajori * * * * * wWw CPN D
i IRER L
Allanetta bleekeri * * WT CPN I
RHER
Syngnathus acus * WT CD K
H A
Hippocampus japonicus * WT CD M
KNSt
Hexagrammos otakii * CT CD L
KR £
Protosalanx hyalocranius * CT CPN J
0 L% f R A s i * * * * "

Gobiidae sp.

E: o GE; KONFAES; CD. KIGSLHIKIR)Z 12K, CBD. KR SEHK RS 2K, CPN. KR 28K L= 2K, CRA. K28

TRV S WT. BRI MR, WW. BRZK MR CT. Wil

Note: o means eggs; % means larvae; CD. continental shelf demersal fish; CBD. continental shelf benthopelagic fish; CPN. continen-
tal shelf pelagic-neritic fish; CRA. continental shelf reef-associated fish; WT. warm temperate species; WW. warm water species; CT. cold

temperate species
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Fig. 5 Changes in the number of fish eggs and larvae
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Fig. 8 Spatial distribution of biodiversity in the Yellow River estuary
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Tab.3 RDA analysis results of ichthyoplankton and environmental factors
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THE WATER-SEDIMENT REGULATION SCHEME ON THE COMMUNITY
STRUCTURE OF ICHTHYOPLANKTON IN THE YELLOW RIVER ESTUARY

YANG Yan-Yan', ZHU Ming-Ming', SONG Quan-Qing’, WANG Xiu-Xia', LI Fan',
ZHANG Xiao-Min', PANG Zhi-Wei' and SU Bo'
(1. Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Shandong Marine Resource and Environment Reseach

Institute, Yantai 264006, China; 2. Haiyang Ocean and Fishery Integrated Service Center, Haiyang 265100, China; 3. Rizhao
Lanshan District Marine and Fishery Supervision and Supervision Brigade, Rizhao 276808, China)

Abstract: The rapid transfer of large amounts of water and sand to the Yellow River basin during the implementation
of the Water-Sediment Regulation Scheme (WSRS) can significantly alter the physicochemical environment of the
ecosystem in the Yellow River estuary and its surrounding sea areas. In order to understand the effects of WSRS on the
community structure and spatial and temporal distribution patterns in the Yellow River estuary, a survey of ichthyo-
plankton was conducted in June and July of 2017 (a non-WSRS year) and 2018 (a WSRS year) using horizontal trawl
methods. The results showed that a total of 6212 eggs and 431 larvae belonging to 14 genera and 12 families in 8 orders
were collected during the six surveys. Cynoglossus joyeri was the main species controlling the succession pattern of
ichthyoplankton community during the summer in the Yellow River estuary. WSRS exerted its influence on the ichthyo-
plankton community structure by changing the runoff, salinity and water temperature in the estuary. The dominant
species, quantity, and diversity index of ichthyoplankton displayed fluctuations during the process of WSRS. The
spatial distribution of fish eggs varied among investigation stages due to the combined effects of circulation and WSRS,
with larvae tending to be distributed in nearshore waters of the estuary. The northeastern and southeastern part of the
estuary, near Laizhou Bay, were the main aggregation areas of the ichthyoplankton community in the Yellow River
estuary. In 2018, there was a significant increase in the number of ichthyoplankton and demersal fish eggs compared to
2017, as the abundant runoff and sediment brought by the water and sand transfer were favorable to replenish the fish-
ery resources in the waters of the Yellow River estuary. The community structure of ichthyoplankton in the study area
is closely related to salinity, water temperature, water depth, and plankton abundance. The environmental conditions
played a crucial role in determining the habitat preferences of fish. The abundant freshwater and sediment transported
by the Yellow River water and sand transfer constituted a close response relationship with the marine ecological envi-
ronment and marine biological resources in its neighboring waters. With the accumulation of practical experience in
water and sand transfer, it is suggested that we should further strengthen the attention to the optimization of water trans-
fer and sand transfer in terms of its target, time and frequency in our future work.

Key words: Fish eggs; Fish larvae; Water-sediment regulation scheme; Yellow River estuary
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