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Fig.1 The investigation area of echinoderms in Wuzhizhou Island
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3) b. p
p=N/S, 2)
, 5P N
, S , ind./10m’
( , 1964) 14
( , 1997), SPSS (PASW Statistics 18, )
Pawson et Fell (1965) 4 )
1.3
Excel (ONE-WAY ANOVA), ,
(ind./10m%) ; 0.05
( 2
)
(2015) (2015) 2.1
a (Y) 2018—2019 4 , ,
n, 23.72°C, , 27.39°C
Y="%J () , 31.54—33.77 5.16—5.49mg/L,
, fi i , N s pH 7.61—8.40, ,
i , N
F1 AEHREAKIHHE
Tab.1 Basic hydrological characteristics during the investigation period
°0) (mg/L) pH
2018.08 27.25+0.10* 31.55+0.01° 5.24+0.08° 8.16+0.01°
2018.11 27.16+0.01° 32.97+0.04° 5.16+0.010° 8.03£0.01°
2019.01 23.74+0.01° 33.74+0.01° 5.49+0.06° 8.40+0.031°
2019.04 26.70+0.00° 33.21+0.12° 7.61£0.00°
, (P<0.05); “-”
2.2
: 15, : (3
4 10 : 6 40%; 2.3
5 34%; 2, 13%; 2
s 13% , ,
, 13 (2 ,
, , 3.9ind./10m?; ,  10ind./10m%
, ,  9.2ind./10m’; 7.7ind./10m° ( 4)
, R (F=5.08, P>0.05, 2)
R 2
) , 2
, 91.25%; )
, 61.29% ( 4)
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Tab.2

e )

A EETIRE M EE LR

Species composition of echinoderms in different seasons

Echinodermata
Holothuroidea
Holothuriidae
Holothuria edulis
Holothuria atra
Holothuria leucospilota
Holothuria hilla
Stichopodidae
Stichopus chloronotus
Synaptidae
Synapta maculata
Asteroidea
Echinasteridae
Echiaster luzohicus
Oreasteridae
Culcita novaeguineae
Acanthasteridae
Acanthaster planci
Ophidiasteridae
Linckia multifora
Linckia laevigata
Echinoidea
Diadematidae
Diadema setosum
Echinometridae
Echinometra mathaei
Crinoidea
Comasteridae
Comanthina schlegeli

Comanthus bennetti

Holothuria

L L L XL

Stichopus

<

Synapta

Echiaster

Culcita

Acanthaster

Linckia

Diadema

Echinometra

Cmanthina v
Comanthus V4

L L K XL

L

L L K XL

L

L L K XL

L

40%

34%

13%

13%

. “\/”
. 5

2.4
=0.02

) 0.52

( . 1964)

,1997)
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Tab.3 Species composition of echinoderms in shallow water and deep water in different seasons

Holothuria edulis Vv Vv a4 a4 a4 a4 a4 Vv
Holothuria atra V4 V4 a4 a4 v v a4 V4
Holothuria leucospilota Vv Vv V4 a4 v V4
Holothuria hilla Vv Vv v V4 v V4
Stichopus chloronotus Vv Vv a4 a4 a4 a4 V4
Synapta maculata V4
Echiaster luzohicus Vv Vv a4 a4 v a4 a4 V4
Culcita novaeguineae V4 V4
Acanthaster planci a4
Linckia multifora v v
Linckia laevigata Vv Vv a4 a4 a4 a4 a4
Diadema setosum Vv v a4 a4 a4 a4 a4 V4
Echinometra mathaei Vv a4 v V4
Comanthina schlegeli V4 Vv V4 V4 v v V4 v
Comanthus bennetti v V4 a4 a4 v a4 V4
11 11 13 10 9 10 8 11
L ee
£ 4 TRASTHERAKRIRKXBRE L ZE(BEAL: ind/10m?)
Tab.4 Density of echinoderms in shallow water and deep water in different seasons
4.0 8.0 0.45 0.73 0.33 2.7 0.28 2.0
4.7 8.3 0.68 0.30 0.33 3.6 0.65 2.2
2.3 6.3 0.15 0.50 0.10 1.7 0.050 1.8
2.3 2.1 0.13 0.13 0.15 1.0 1.9 0.34
3.3+1.2 6.2+2.9 0.35+0.26 0.42+0.26 0.23+0.12 2.3+1.1 0.72+0.82 1.6+£0.85
18r #5 FAREMEBENPREESETTH
16} a Tab.5 Dominant species of echinoderms in different seasons
NCE, 14+
2 12f
2 10
~ 0.44 0.52 0.36 0.29
]
& a 0.17 0.45 0.26 0.22
® 6r T
2 | - 0.047 - -
2t 0.026 0.020 - 0.039
0 - 0.050 0.042 0.030 0.026
EXX
0.091 0.12 0.13 0.18
2 0.030 - 0.024 0.044
Fig.2 Density of echinoderms in shallow water and deep 0.16 0.19 0.15 0.17
water in different seasons 7 - P P

(P>0.05)
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2.5 2011 3
R 166
, 2.4 1, ( , 2015)
> , (2007)
s , 314
) 23,
1.0 , Ophiocoma erinaceus Ophiocoma pica
, , 0.56
2, , 3.1
( 6 )
, ,  6.5ind./10m?%
R6 MENEELEVZHLERESTTHTN
Tab.6  Seasonal variation of echinoderms . 2
diversity index 91.25%, ,
Dissanayake (2010) ,
1.3 2.4 0.66
1.1 2.6 0.72 ’
1.2 2.4 0.66 ’
1.3 2.6 0.73
1.240.10 255012 0.66£0.040 ’
0.56 1.2 0.47
0.44 1.6 0.68 3.2
0.49 1.0 0.43
0.50 1.5 0.64
0.70+0.23 1.3+£0.28 0.52+1.0 (2004)
0.36 0.85 0.54 )
0.38 0.56 0.35 >
0.44 1.2 0.73 > >
0.51 0.91 0.57 P
0.42+0.070 0.88+0.26 0.55+0.16
3 )
) 2004 33
2008 (2011) ,
) , 8 )

15
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(Purcell et al,
2009),

, (Uthicke et al,
1999; Mercier et al, 2000; Uthicke et al, 2004; Shiell et

al, 2010; Slater et al, 2010; ,2015) ,
s (Martin et al,
2009),

(Mayer et al, 1985; Yamamoto et al, 1985)

> > >

( , 2008; , 2009),
, Conand(2008)
Purcell  (2009) ,

( ,2015) ,
3.4
(Roy,
1998), (
) ,

Conand (2002) La Re'union
17 , ,
; Eriksson  (2012) (Mayotte)
, 22
) Bohadschia atra

Holothuria nobilis ,

0.

5

52,

Shannon-Wiener

12

2016

254.79

Woo

(2013

, 2008.
,2015.

, 2018.

2.5,

>

( , 2018),

)

>

Shannon-Wiener

>

, 35(6): 40—43

3
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THE COMMUNITY STRUCTURE OF ECHINODERMS IN SANDY CORAL
REEF AREA IN WUZHIZHOU ISLAND, SANYA, CHINA

HUANG Duan-Jie, XU Qiang, LI Xiu-Bao, XUE Ying-Lou, WU Pei-Lin, GAO Fei
(State Key Laboratory of Marine Resources Utilization in South China Sea, College of Marine Science;
Hainan University, Haikou 570228, China)

Abstract The diversity of echinoderm community in typical coral reef zone of Wuzhizhou Island, Sanya, China was
investigated using the diving-line transect sampling method in August 2018 (summer), November 2018 (autumn), January
2019 (winter), and April 2019 (spring) to understand the variation in the structural characteristics of echinoderm
community in different seasons and depths, from which the health status and anthropogenic impacts on the coral reef
ecosystem were determined. Fifteen species of echinoderms were identified, of which 8 were dominant: Holothuria atra,
Holothuria edulis, Stichopus chloronotus, Diadema setosum, Comanthina schlegeli, Comanthus bennetti, and Echiaster
luzohicus. The echinoderms species were the most abundant in the spring. The density of echinoderms was high in spring
and summer, but low in autumn and winter. The species compositions of echinoderms in shallow (3—5m) and deep
(8—10m) areas were roughly the same. The density of echinoderms in deep water was higher than that in shallow water,
but the difference was not significant. The species richness index, diversity index, and evenness index were 1.2+0.10,
2.540.12, and 0.66+0.040, respectively. The species of echinoderms in the island was much higher than those of other areas
of Sanya city and slightly lower than that in Zhubi Reef of the South China Sea. As the Shannon-Wiener index indicated,
the average diversity index in the Wuzhizhou Island waters was between 2 and 3, indicating slight human disturbance.
Therefore, recent protection to the reefs ecosystem in the island waters has been proved effective and obvious.

Key words echinoderms; community characteristics; diversity; coral reefs

1. Holothuria edulis
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5. Stichopus chloronotus

7. Echiaster luzohicus

8. Culcita novaeguineae

9. Acanthaster planci

11. Linckia laevigata

12. Diadema setosum
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14. Comanthina schlegeli

15. Comanthus bennetti

( 15 )

Photos of common echinoderm species in the waters of Wuzhizhou Island (15 species in total)



