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R1 2017 F 4 RE 6 AHAREIGRAEE 35°N BiE A B R
FEREEMETLRRORBEE In 18, #i:1)
Tab.1 Variation of total biomass of floating macroalgae along
the transect 35°N in the southern Yellow Sea (the width of
calculated area is 1m, units: t)

2017 4 22 —4 23 0.0029 0.00027
2017 5 21 —S5 22 4.9 0.95
2017 6 9 —6 10 14.0 16.8
2017 6 20 —6 21 2.4 2.2
2017 5 ( 6a,b),
35°N ( 6a),
(

6b)

2.3
2017 , 2017 5 21 6
21 3500-02a 3500-05
, 3500-2a
(K. mikimotor)

(Skeletonema sp.), 3500-05

(H. akashiwo) (Chaetoceros sp.),
2 6 21

3500-05 ,

SBE911 CTD a ( 4b,4d)

6 2017 5 6
Fig.6 Floating macro-algae collected at different sites in the southern Yellow Sea in May and June, 2017

$a:2017 5 21 L ;b:2017

22 36°N, 124°E

;2017 6 21 3500-05

F2 20174 58 21 H 3500-02a 36 K% 2017 4 6 B 21 B 3500-05 s LA R EE KR (BAL: cells/L)
Tab.2 Abundance of dominant microalgal species in samples collected from the sampling sites 3500-02a on May 21 and 3500-05 on

June 21, 2017

(units: cells/L)

3500-02a 3500-05

(Chaetoceros sp.) 1.3x10°

(Heterosigma akashiwo) 0.4x10°
(Karenia mikimotoi) 10°
(Prorocentrum donghaiense) 10*
(P. triestinum) 10*
(Peridinium bipes) 10*

(Skeletonema sp.) 3x10°

3.1

(Smetacek et al, 2013) ,

i

(Komatsu et al, 2007),
200m

> >

(Komatsu et al, 2014; Mizuno et al, 2014)

] B

(Marks et al, 2015; Kaplanis et
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CO-OCCURENCE OF GREEN TIDE, GOLDEN TIDE AND RED TIDES ALONG THE
35°N TRANSECT IN THE YELLOW SEA DURING SPRING AND SUMMER IN 2017

KONG Fan-Zhou"*° ~ JIANG Peng>*°, WEI Chuan-Jie®, ZHANG Qing-Chun" %7, LI Ji-Ye’,
LIU Yi-Ting’, YU Ren-Cheng"*>* ~ YAN Tian"*°, ZHOU Ming-Jiang'

(1. CAS Key Laboratory of Marine Ecology & Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. Laboratory of Marine Ecology and Environmental Science, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266237, China; 3. CAS Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese

Academy of Sciences, Qingdao 266071, China; 4. Laboratory for Marine Biology and Biotechnology, Qingdao National
Laboratory for Marine Science and Technology, Qingdao 266237, China; 5. Center for Ocean Mega-Science, Chinese Academy of
Sciences, Qingdao 266071, China; 6. Engineering and Technology Department, Institute of Oceanology, Chinese Academy of Sciences,

Qingdao 266071, China; 7. North China Sea Environmental Monitoring Center, State Oceanic Administration, Qingdao 266033, China,

8. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Unusual co-occurrence of green tide, golden tide, and red tides was observed along the 35°N transect in the
southern Yellow Sea from April to June in 2017. Using the trawling method, biomass of different floating macroalgae was
measured at all sampling sites along the 35°N transect for four times in 2017. Meanwhile, species and abundance of
microalgae were determined with a microscopy in sites affected by red tides. The results show that biomass of floating
green alga Ulva prolifera and brown alga Sargassum horneri had distinct spatial and temporal distributions. The floating
macroalgae appeared in late April sporadically, and increased evidently in late May. Their biomass reached the peaks in
early June, and decreased in late June. The distribution patterns of green tide and golden tide were different as well. They
shared a common distribution in the sea area from 120°30'—122°30'E along the 35°N transect, to the east of which was the
golden tide and to the west, green tide mainly. A Kerenia mikimotoi red tide and a Heterosigma akashiwo red tide were
found in late May and late June, respectively. Based on the hydrological data, the environment conditions and their
possible influence on the distribution of algal blooms were also analyzed. The co-occurrence of red tides, green tide, and
golden tide in the Yellow Sea indicated gradual degradation of marine environment and serious situation of ecosystem
changes in this region. It was suggested that long-term observations of red tide, green tide and golden tide should be
performed to elucidate the formation mechanism and evolution pattern of harmful algal blooms in the Yellow Sea, and to
offer sound basis for the prediction, forecasting, and mitigation of these ecological disasters.

Key words the Yellow Sea; Ulva prolifera; green tide;, Sargassum; golden tide; red tide



