
Vol.:(0123456789)1 3

https://doi.org/10.1007/s12526-021-01240-6

OCEANARIUM

What is for dessert? Crown‑of‑thorns starfish feeds on non‑scleractinian 
anthozoans at Taiping Island (Itu Aba), Spratlys, South China Sea

Chao‑Yang Kuo1 · Ming‑Jay Ho1,2 · Wei Khang Heng1 · Ya‑Yi Huang1 · Chia‑Ying Ko3 · Guo‑Chen Jiang4 · 
Ming‑Shiou Jeng1,2 · Chaolun Allen Chen1,5,6 

Received: 23 July 2021 / Revised: 26 October 2021 / Accepted: 27 October 2021 
© Senckenberg Gesellschaft für Naturforschung 2021

Communicated by M. Schratzberger

 * Ming‑Shiou Jeng 
 jengms@gate.sinica.edu.tw

 * Chaolun Allen Chen 
 cac@gate.sinica.edu.tw

1 Biodiversity Research Center, Academia Sinica, Nangang, 
Taipei 115, Taiwan

2 Green Island Marine Research Station, Marine Sciences 
Center, Biodiversity Research Center, Academia Sinica, 
Green Island, Taitung 951, Taiwan

3 Institute of Fisheries Science, National Taiwan University, 
Daan, Taipei 106, Taiwan

4 Marine Ecology and Conservation Research Center, National 
Academy of Marine Research, Qianzhen, Kaohsiung 806, 
Taiwan

5 Department of Life Science, National Taiwan Normal 
University, Wenshan, Taipei 116, Taiwan

6 Department of Life Science, Tunghai University, Xitun, 
Taichung 407, Taiwan

Fig. 1  a CoTS feeding on corals 
Dendronephthya and Antipathes 
by everting the cardiac stomach 
(CS) out (small panel). RDB 
indicates recently dead coral 
branches; b CoTS and mucus‑
covered Litophyton nearby
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Crown‑of‑thorns starfish (CoTS), Acanthaster cf. solaris, are 
notorious coral‑killing benthic invertebrates with the abil‑
ity to consume extensive areas of scleractinian coral during 
their population outbreaks (Pratchett et al. 2014). Studies 
have shown that adult CoTS show strong feeding preferences 
for scleractinians (summary in Birkeland and Lucas 1990). 
CoTS are also likely feeding on other anthozoans such as 
soft corals and sponges where available scleractinians are 
low in abundance (Chesher 1969; Birkeland and Lucas 
1990). Studies providing empirical evidence of the feeding 
behavior of CoTS remain rare.

On April 8, 2021, we observed a significant decline 
of corals, from 33 to 0.9% between 2017 and 2021, in 
conjunction with a CoTS outbreak at Taiping Island (Itu 
Aba) (10° 22′ 35″ N, 114° 21′ 55″ E), Spratlys, in the central 
South China Sea (Heng et al. 2021). The observed migration 
of CoTS from shallow reefs (up to 14 m in depth) to the 
deeper sandy bottom resulted in a rapid decline in CoTS 
density on shallow reefs from 0.06 to 0.003 indiv.  m−2 over 
4 weeks. This indicated the terminal stage of the outbreak. 
With less scleractinian corals available, several remaining 
CoTS individuals were observed smothering colonies of 
non‑scleractinian anthozoans growing on a shipwreck 
sunken at the sandy bottom between 16 and 35 m in depth 
next to the reef (Fig. 1, supplementary video). CoTS were 
feeding on Dendronephthya and Antipathes by everting 
their cardiac stomach over live coral polyps (Fig.  1a, 
supplementary video). The recently dead branches (RDB) 
of Dendronephthya and Antipathes (Fig. 1a) and mucus‑
covered Litophyton (Fig. 1b) found nearby CoTS suggested 
that CoTS were also feeding on them. This is direct evidence 
of CoTS feeding on non‑scleractinian anthozoans at the 
terminal stage of the outbreak when the coral cover is low. 
Our finding calls for further research into the frequencies 
and mechanisms of CoTS feeding on non‑scleractinian 
anthozoans and their impact on tropical coral reefs.
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