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Fig. 1 Sampling sites (a) and water depths (m) (b) in adjacent sea of the Yellow River mouth
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Fig. 2 The spatial distribution of surface seawater temperature ( C)(a) and salinity (b) during the survey
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Fig. 3 The spatial distribution of nutrient concentrations (pmol/L) and structures during the survey: a. DIN,b. DIP,

c. DSi,d. DIN/DIP, e. DSi/DIN, {. DSi/DIP
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Fig. 4 The spatial distribution of phytoplankton

assemblages during the survey
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Fig. 6 PCA ordination plot: correlation analysis between phytoplankton assemblages and environmental factors
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Cya; Cyanophyta, Dia; Diatom,Dino: Dinoflagellate,Chl; Chlorophyta
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Response of phytoplankton assemblages to the water-sediment regulation
in the adjacent sea of the Yellow River mouth

Su Zhijuan'? , Wang Yujue’ ,Dong Zhijun® , Zhang Yiwen',Liu Dongyan® , Wang Yanxia’

(1. Hebei Key Laboratory of Environmental Evolution and Ecological Construction ,College of Resources and Environment Science ,
Hebei Normal University ,Shijiazhuang 050024 ,China;2. Key Laboratory of Coastal Environmental Processes and Ecological Reme-
diation ,Yantai Institute of Coastal Zone Research ,Chinese Academy of Sciences ,Yantai 264003 ,China;3. Institute of Geographical
Science s Hebei Academy of Science s Shijiazhuang 050021 ,China)

Abstract; An ecological survey was carried out in July 2013 in the Yellow River adjacent sea after the 16th water-
sediment regulation, with an aim of understanding the response of phytoplankton assemblages to changed environ-
ment. The result showed that temperature and nutrient concentrations decreased gradually from the mouth of river
to offshore waters, corresponding to the increased freshwater loading, and salinity increased gradually from the
mouth of river to offshore waters. Nutrient concentrations at the sites near to the side of Bohai Bay displayed high-
er values than the Laizhou Bay. The analysis on nutrient structure indicated that DIP was absolute and relative lim-
itation, while DSi limitation only appeared in a few sites. 100 species of phytoplankton in 60 genera of the five clas-
ses were identified from the samples,and major phytoplankton components were diatoms and dinoflagellates. In ad-
dition,a few brackish species in Cyanophyceae, Chrysophyceae,and Chlorophyceae were also identified from the riv-
er mouth,indicating the impact of salinity. Chlorophyll a concentrations and nutrient concentrations presented a
significantly spatial distribution from the river mouth to offshore waters, with higher values at the sites near to the
side of the Bohai Bay than the Laizhou Bay. Phytoplankton assemblages were in response to the variations of spa-
tial environmental factors. The biomass proportions of Cyanophyceae and Chlorophyceae increased distinctly in the
transections of C,D and E,indicating a strong influence of the diluted water, while diatoms and dinoflagellates in
other transections with less impact from the diluted water. The results of Principal Components Analysis between
phytoplankton assemblages and environmental factors indicated that DSi, DIP and salinity were key factors related
to the spatial variation of phytoplankton assemblages.

Key words: Yellow River mouth; phytoplankton; water-sediment regulation; salinity; nutrients
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Appendix 1: Phytoplankton species list of the Yellow River mouth during the summer survey of 2013
i 4 LT 24 A Wik B i i C Wi D W E Wi & F W i
BRI Bacillariophyta
[5] i 5 Coscinodiscus sp. + + + + +
5 3R 10 i 5 C. curvatulus + + +
Ites I [B 3i C. argue +
H il 298 19 i 5 C. marginato-lineatus + + + + +
YR [ B C. oculusiridis +
24155 [ 9 C. subtilis +
8 5 ) 168 O C. radiates +
VU STIE Y=Y 4 i Asterionellopsis glacialis + +
B Chaetoceros sp. + + + + +
JEHE A B % C. curvisetus + +
P12 A Leptocylindrus danicus + + + + + +
b v 20 AL L. mediterraneus + +
R Skeletonema costatum +
ESAE 3t Thalassionema nitzschioides + + + + + +
i Q¥ 2R 35 T. frauenfeldii + 4 +
FHE 8 Navicula sp. + + + + + +
EQELE 3 Pseudonitzschia delicatissima + -+ +
IR th 32 TE P. pungens + +
ESIA Nitzschia sp. + + + + + +
BRI JI3 N. longissima var. reversa + + +
EE 32 N. sigma -+
KA o N. longissima + + + + +
W H 2R N. closterium + + + +
RIZE 323 N. acicularis + + + + 4
W R e i Actinoptychus undulatus +
AT Bacteriastrum sp. + +
7 WA T B. hyalinum + +
INIR Cyclotella sp. + 4 + + + n
FBUNR C. striata + 4 + 4
FERR/NER 3 C. stylorum + + +
HA B HE Melosira sulcata + + + + + +
AR H B M. monili formis +
UK 55 ELE M. islandica +
IR IE B Cocconeis sp. + + 4 + +
A Pleurosigma sp. + -+ + +
it Q1 S 5 P. acutum +
T i A P. pelagicum +
55T Eunotogramma debile + + + 4
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gk 1
thcfa 4 P T %4 A T B 7 i C Wrim D 7 i E Wi F Wi
- E. laevis +
Mo Pinnularia sp. + + + + +
FHAT 88 Synedra sp. + + + + + +
I $ Surirella sp. + +
LRE -3 S. fastuosa + + +
55k B Thalassiosira sp. + -+ + + +
505 T. excentrica + + +
KT B T. pacifica + + +
H 2 b7 25 38 Cymbella japonica +
e 75 X Amphora angusta +
KA Eucampia cornuta +
e f% 35 Mastogloia sp. + + +
JROIR 22 PG Meuniera membranacea + + + +
EEEPINCR 2 Guinardia delicatula +
i TR Ditylum brightwellii + +
[E8I2 Biddulphia regia +
HL4E Rhizosolenia + + n
WEAT 3 Fragilaria sp. +
e A R U Diploneis grindleri +
e B UL 4 D. bombus + + + T
LiBZ Actinocyclus sp. + T
= Triceratium sp. + +
2 555 W) 43 v Hyalodiscus subtilis 4
B I AT B Gyrosigma balticum +
KB Neidium sp. +
HEN Dinophyta
e 2 1 g i 4 Prorocentrum balticum + + +
V4 1 5 P. mexicanum +
Jiit T Ji Y 9 P. compressum +
IR O Jit H P. micans + + +
/N 38 P. minimum + + + +
WEDR 75 41 Schuettiella mitra +
BT 25 Dissodinium lunula +
Hr b Scrippsiella sp. + +
BRI L B S. trochoidea + + +
& 1) Gonyaulax sp. + + + + + +
L] v G. spinifera +
P T i 1) G. turbynei + + + +
ERINEY:ED Protoceratium reticulatum + + + +
EAE Protoperidinium sp. + +
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gk 1
thcfE 44 P T %4 A T B i C Wrm D i E Wi F Wi
HETE IR 2 B3 P. conicum +
g Dinophysis sp. + + + + + +
/NI Diplopsalis minor + 4 + +
EZuEaiih: Gonyaulax polyedra -+ + + +
piiR:d Neoceratium sp. + + +
=Sk N. tripos + + + + +
BE:tp: N. furca + + +
RS B N. fusus + +
97 Gt Pyrophacus steinii -+ + +
B 130 5 1 K Alexandrium tamarense + + + + +
mEN Cyanophyta
R 3 Merismopedia sp. + 4
B Oscillatoria sp. + —+ + + +
UE e Spirulina sp. + =+ =+ —+
AR Nostoc sp. +
B Trichodesmium sp. + + + + —+
JE B Phormidium sp. + +
3% e Raphidiopsis sp. + + + +
W — R EF unknown species + + +
FEIN Chlorophyta
s Scenedesmus sp. + + + + +
AW Pediastrum sp. + +
LR Monoraphidium sp. + + +
&8I Chrysophyta
7N ) e Dictyocha fibula + + + +
REH unknown species
=R Ebria tripartita + +




