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Tablel PhytoplanktonspeciescompositionofYongleBlueHole

Fhz¥r Species number =& Abundance/cells + L 1
KB pEmE JeRERE . HMifely SRk JeTATR 8] Tl H 18] e HMitklfz
Taxa  Bluehole Bluehole ' Outerreef  Total Bluehole Bluehole . Outerreef
. - Lagoon . . . - Lagoon
nightime daytime slopes species nightime daytime slopes
Fis pal pal 8 13 34 5.5X10} 5.4X10} 0.7X10} 6.0X 108
2P 1 9 3 7 15 5.0X10! 4.6X10} 0.6X10} 2.3X 104
55 1 1 0 1 1 1.6X104 2.5X10} 0.0 0.8X 108
Wi 1 2 0 2 3 2.0x104 9.8X10! 0.0 4.6X 104
4 0 1 0 1 1 00 0.1X10} 0.0 0.6X 10l
&it A 34 u 24 55 9.1x104 1.1X0 1.3X10 7.6X 104

Note Bacillariophyta  Dinophyta Cryptophyta  Cyanophyta  Chrysophyta  Total
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Table 2 Comparison of phytoplankton in Yongle blue hole and South China Sea

RAERL REE A REEK A THEE /el - L7 SHI
Sampling time Sampling site Sampling layer Species number Average abundance Reference
2004-02 HiEILER 0~200 m 198 2.1X10° [18]
2007-08 [Eapia 0~200 m 216 1.4 X10* [25]
2010-01 [Eapia 0~200 m 155 0.4X10° [19]
2017-03 AR T 0~150 m 34 1.4X10* A3
2017-03 I %1 1 1.3X10° &3
2017-03 S 0~200 m 24 1.9X10* A3
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Diel Vertical Distribution of Phytoplanktonin
Yongle Blue Hole, Xisha Islands in Spring

GE Ru-Ping"??, FU Liang*, BI Nai-Shuang®, CHEN Chang"??, LIU Guang-Xing"?*?,
ZHUANG Yun-Yun*?®?®, YANG Zuo-Sheng®, FAN De-Jiang®, YAO Peng®, CHEN Hong-Ju"??
(1. College of Environmental Science and Engineering, Ocean University of China, Qingdac 266100, China; 2. Laboratory of

Marine Ecology and Environmental Science, Qingdao National Laboratory for Marine Science and Technology, Qingdao
266200, China; 3. Key Laboratory of Marine Environment and Ecology, Ministry of Education, Ocean University of China,
Qingdao 266100, China; 4. Sansha Trackline Institute of Coral Reef Environment Protection, Sansha 573199, China; 5. Key
Laboratory of Submarine Geosciences and Prospecting Technique, Ministry of Education, Ocean University of China, Qingdao
266100, China; 6., Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of
China, Qingdao 266100, China)

Abstract: Yongle Blue Hole is located in the Yongle coral atoll in the South China Sea, and is the deepest
blue hole in the world. The special geological and physiochemical characteristics shaped the unique ecosys-
tem of Yongle Blue Hole, particularly with the anoxic waters below 90 m. To investigate the phytoplank-
ton community composition and diel vertical distribution, water samples from multiple depths were col-
lected at Yongle Blue Hole, lagoon and outer reef slopes respectively in March, 2017. The results showed
that the vertical distribution of phytoplankton in the blue hole showed an obvious diel patter with the max-
imum chlorophyll a concentration found at 40 m in the daytime (0. 42 pg/L) and at 20 m layer in the
nighttime (0. 59 pg/L). The abundance of picophytoplankton at each sampling depth ranged from 1.1X
10% cells/mL to 5. 1X10* cells/mL, which peaked at 0 m in the daytime while at 20 m in the nighttime. A-
mong picophytoplankton, Synechococcus and Prochlorococcus dominated the upper layer (<7 20 m) and
layers below 40 m, respectively, while picoeukaryotes were low abundance in the total water column, The
diurnal vertical migration of picophytoplankton was obvious, the abundance peaked at 0 m and 20 m at day
and night, respectively. For nano-and microphytoplankton, a total of 55 taxa (including uncertain species)
from 5 phyla were identified, including Bacillariophyta (25 genera and 34species), Dinophyta (12 genera
and 15 species) , Cryptophyta (1 genera and 1 species), Chrysophyta (3 genera) and Cyanophyta (1 gene-
ra). The abundance of nano-and microphytoplankton at each sampling depth ranged from 3. 3XX10? cells/L
to 9. 8 X10* cells/L. The dominant groups were dinoflagellate and diatom, whereas chrysophyta and cya-
nophyta were dominant in few layers. The diel vertical migration of nanophytoplankton and microphyto-
plankton was apparent, the abundance which peaked at 40 m in the daytime and at 20 m in the nighttime,.
The vertical distribution of picophytoplankton, nanophytoplankton and microphytoplankton was in concert
with that of sizefractioned chlorophyll @ concentration. The number of species and abundance of phyto-
plankton in Blue hole were significantly higher than those in the lagoon and outer reef slopes.

Key words: Yongle Blue Hole; South China Sea; chlorophyll a; picophytoplankton; nanophytoplankton

and microphytoplankton; vertical distribution; diurnal variation
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