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HRRTGUNHE B A WA, BB R . 2
L n] A i R B2 AR TR IR A HU BRI X T
A IR AU, A B8 R 2 At £ 28, i
R WSS AR IR

(4) BRERNEI S HUE. R S X R, wTLA
2 HATPG VDR A DB BB T R p K
R, KRR M AL AR e i RES. D T
U MU ORI P VDR S M SR R AR S R A, O
VORI VT AT 5 AR A R AR T R R ER M, A 4F
JFREVUUK. ARG HRER AR AUAE AL, XF VY U B 45 T )
Kopte A OLHEAT 0T, X R] B B A LAY X A
PEATHUE, X B 22 K i X R U Tt A TR 2L

(5) RINARIISAF. BIRER I L 1 Rt 2%
K, [ BT BRI T — R AT B, (X
Sl g JURBTIN Y, AN BEN X R 2 A A AL
RRIAN AT PIETE SN ER. T
U T JR A Bt B AR SCRIT ST, 5 BRI K 7 BURE
BCE LRI T 308, PRUE OB 2 AR P IE fiE
Frgeitety, AT SEaf OR3P il kA A R 4

[ R B N S R S

larval food limitation. Coral Reefs, 2010, 29: 593-605

~

Clark A, Downey M. Starfishes of the Atlantic. London: Chapman & Hall, 1992

Moran. Crown-of-Thorns Starfish: Questions and Answers. Queensland: Australian Institute of Marine Science, 1988

Chesher R H. Destruction of Pacific Corals by the Sea Star Acanthaster planci. Science, 1969, 165: 280283

Xin Z. The Acanthaster planci is here again (in Chinese). Sea world, 2004, 6: 15 [FHrll. KB Ok T . W75, 2004, 6: 15]
Moran P J. The Acanthaster phenomenon. Oceanogr Marine Biol Ann Rev, 1986, 24: 379—480

Fabricius K E, Okaji K, de’Ath G. Three lines of evidence to link outbreaks of the crown-of-thorns seastar Acanthaster planci to the release of

Britta S, Ken A. Crown-of-Thorn Starfish research strategy. Austral Instit Marine Sci, 2015, (5): 1-10

8 WuZJ, Wang D R, Tu Z G, et al. The analysis on the reason of hermatypic coral degradation in Xisha (in Chinese). Acta Oceanol Sin, 2011, 33:
140—146 [P, EIE A, WEN1, 4. POV A M DG B AT LR AL R 20T, 143, 2011, 33: 140-146]

3482


https://doi.org/10.1126/science.165.3890.280
https://doi.org/10.1007/s00338-010-0628-z

11

12

13

14

15

17

18

19

Huang H, Lian J S, Huang X P, et al. Coral cover as a proxy of disturbance: A case study of the biodiversity of the hermatypic corals at Yongxing
Island, Xisha Islands in the South China Sea (in Chinese). Chin Sci Bull, 2006, 51(Suppl.): 108113 [#8%, Zrfdttl:, #/NF, & I 55 R/
R T A R—K X4 5 A AE M 2 REPEDFE. Bl2fimf, 2006, 5138 F)): 108—113]

Li Y H, Huang X P, Yue W Z, et al. Ecological study on coral reef and intertidal benthos around Yongxing Island, South China Sea (in Chinese).
Oceanol Limnol Sin, 2004, 35: 176-182 [ZEFT, #/F-, HAED, 5. THU/R% S IHE S B M) A 2205, 1T 51T, 2004, 35: 176~
182]

Xisha coral reefs have been eroded by large Numbers of Acanthaster planci (in Chinese). Ocean World, 2006, 4 [P > I A K it 247
Tl YEFEHESY, 2006, 4]

Kang L. Research on Marine fishery resources of Xisha islands (in Chinese). Ocean Fisheries, 2016, 262: 64—66 [FEZx. P4 VDS ol 7 5 R
EOSE. S, 2016, 262: 64—66]

Engelhardt U, Hartcher M, Taylor N. Crown-of-thorns starfish (4canthaster planci) in the central Great Barrier Reef region. Results of fine-scale
surveys conducted in 1999—2000. CRC Reef Research Centre Technical Report, 2001, 32: 1-100

Engelhardt U, Hartcher M, Cruise J. Fine scale surveys of crown-of-thorns starfish (Acanthaster planci) in the central Great Barrier Reef Region.
CRC Reef Research Centre Technical Report, 1999, 30: 1-97

Caballes C F, Pratchett M S. Reproductive biology and early life history of the crown-of-thorns starfish. In: Whitmore E, ed. Echinoderms:
Ecology, Habitats and Reproductive Biology. New York: Nova Science Publishers, 2014. 101—-146

Brodie J E. Enhancement of larval and juvenile survival and recruitment in Acanthaster planci from the effects of terrestrial runoff: A review.
Austral J Marine Freshw Res, 1992, 43: 539-554

De’ath G, Fabricius K E, Sweatman H. The 27-year decline of coral cover on the GreatBarrier Reef and its causes. Proc Natl Acad Sci USA, 2012,
190: 17995-17999

LiuJ L, Cheng Y M, Chen T R, et al. Estimation of the SST increase rate over the last 100 years in the Xisha Seas (in Chinese). Guangdong Meteor,
2017, 39: 2225 [XIJLEE, FifMy, PROCAR, 45, PUUDHEUL T 4ESST B HHURMHEE. J7AR SR, 2017, 39: 22-25)

LiY C, Wu ZJ, Chen S Q, et al. Discussion of the diversity of the coral reef fish in the shallow reefs along the Yongxing and Qilianyu Island (in
Chinese). Marine Environ Sci, 2017, 36: 510—516 [Z=JGHE, ZE80f#, BMRfi R, 55, k245 K-t 7 05 v 7l X B A £ 28 SRRV IR, Wiy iafss
Bl2#, 2017, 36: 510-516]

3483



A28 & 20195118 Hess £33

Summary for “ir 1S5 P VPRE KPR 2 5 K8 ) e 2 R IR R 43

Analysis on the outbreak period and cause of Acanthaster planci
in Xisha Islands in recent 15 years

Yuanchao Li', Zhongjie Wu', Jilin Liang], Shiquan Chen' & Jianmin Zhao®

" Hainan Academy of Ocean and Fisheries Sciences, Haikou 571126, China;
? Muping Coastal Environment Research Station, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China
* Corresponding author, E-mail: lycouc@foxmail.com

Outbreaks of the crown-of-thorns starfish Acanthaster planci have received increasing attention due to their negative
impacts on coral reefs. However, outbreaks of 4. planci in Chinese seas are still poorly understood. Coral reefs in the Xisha
Islands (Paracel Islands), South China Sea, have been monitored during 2005 and 2019, including hard coral coverage,
larval recruitment rates, density of coral reef fish and the populations of 4. planci. This study aims to analyse the regular
pattern regarding outbreaks of A. planci in the main islands of Xisha Islands, the causes of outbreaks of the crown-of-thorns
starfish Acanthaster planci, and the solutions for controlling the outbreaks of the crown-of-thorns starfish Acanthaster
planci. Monitoring coral reef ecosystems on the main islands of Xisha Islands from 2005 to 2019 showed that the cycle of
Acanthaster planci outbreaks in Xisha Islands is about 15 years. These 15 years can be divided into two phases, in which
the period of A. planci outbreak is about 5 years, and the recovery period of coral reefs is about 10 years. When A. planci
outbreak from 2006 to 2010, the coral reef cover rate decreased from more than 60% to less than 5%. During the recovery
period from 2011 to 2019, the coverage of coral reefs gradually increased to around 15%, at the same time the coral
recruitment and coral reef fish increased. Further analysis showed that the occurrence of 4. planci in Xisha Islands is
mainly related to typhoon weather, reduction of coral reef fish, global warming and human activities. The passage of the
typhoon brought a large number of nutrients, which led to the increase of plankton, leading to the survival rate of larvae of
A. planci. Global warming and a decline in coral reef fish could lead to a greater percentage of the eggs of A. planci
hatching and surviving. Based on 15-years monitoring data, it is highly possible that Xisha Islands are entering the next
outbreak cycle of A. planci, and therefore measures should be taken to prevent the coral reef ecosystem from being
destroyed again. Outbreaks of the crown-of-thorns starfish A. planci should be controlled in several ways. Direct control
methods including physical removal of individual starfish and cutting individuals into multiple pieces were most often used
methods to kill starfish. The most effective methods to control 4. planci require injecting individual starfish with lethal
chemicals, including sodium bisulfate, powdered citric acid, vinegar and thiosulfate-citrate-bile-sucrose agar (TCBS).
Releasing the predator of 4. planci of their different life cycle was also an effective way to control A. planci. The Giant
Triton Shells (Charonia tritonis), the Napoleon Maori Wrasse (Cheilinus undulatus), Starry Puffer (Arathron stellatus) and
Titan Trigger Fish (Ballistoides viridescens) were the main predator of the crown-of-thorns starfish A. planci. Moreover,
regular monitoring of the starfish 4. planci should be conducted in the Xisha Islands for early warning of outbreaks.

Acanthaster planci, Xisha Islands, outbreak, cycle

doi: 10.1360/TB-2019-0152

3484


https://doi.org/10.1360/TB-2019-0152

	近 15年西沙群岛长棘海星暴发周期及暴发原因分析
	1�� 方法与材料
	1.1�� 研究区域
	1.2�� 研究方法

	2�� 结果与讨论
	2.1�� 长棘海星的暴发情况
	2.2�� 长棘海星的暴发周期
	2.3�� 西沙群岛珊瑚恢复情况

	3�� 长棘海星的暴发原因分析
	3.1�� 台风天气影响
	3.2�� 全球升温的影响
	3.3�� 珊瑚礁鱼类及天敌的减少

	4�� 结语


