
  16(1): 1-17, 2006 

1, 2 1

( 2006 3 28 2006 5 3 )

25 km 2 km

20 km

16 m 0~25 m

0~15 m 15~25 m

2005 4 8 250

207 34 4 5

5 m (<5%) 5~10 

m 10% 10 m

15-20%

0~15 m

75~85 ( )

( )

1998

(1975) 45 Dai et al. 

1. 
2. E-mail: corallab@ntu.edu.tw 
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(1995) 137 101 13 34 6 8 33
1 1 3

Acropora spp. Porites spp.

Li et al. (2000) 1998

3 14 26
61 Soong et al. (2002) 17 52 107

Echinopora spp. Porites spp.
10 m (2004) 198

1997
1998 (Morton and Blackmore, 

2001; Burke et al., 2002)  ( ,
1998; Li et al., 2000; Li and Fang, 2002; Soong et al., 2002)

1.

( )
(Hodgson, 1999) 10 m 50 m

20 cm  (
)

( )
200

2.

5 m 500 m2

: R( ) 1 2 O( )
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3 6 C( ) 7 15 A( ) 15

3.

Primer  (Clarke and Warwick, 2001)
(cluster analysis) Bray-Curtis

.
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( )

25 500
46 km 2 km

21 km 10 m 16 m
( )

( )
25 m

( ) 0 15 m
( a) 15

25 m 25 m
( b)

40 m

.
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. I: (reef flat)

II: (reef crest) III:  (reef slope) IV:  
 (drop-off)

. A: B: C: (reef flat)
D: (reef slope) E:  (drop-off) 25 km
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( )

1.

10~16 m 5 m
5~12 m

( 58.5%)
(Porites spp.) ( c) (Faviidae) (Favia spp.)

(Favites spp.) (Goniastrea spp.) (Platygyra spp.) (Cyphastrea

spp.) Melithaea ochracea

37.5%( )

. OU-S:
; OU-E: ; OU-N: ; IN-S: ;

IN-C IN-N

 OU-S OU-E OU-N IN-S IN-C IN-N 

42.5  60.0 26.5 37.5 17.5  6.5 

28.5  24.5 54.0 0.0 0.0  0.0 

11.0  3.0 1.0 58.5 44.5  71.0 

8.5  0.5 1.0 4.0 15.5  2.5 

7.5  8.5 13.0 0.0 18.0  18.5 

1.0  2.0 3.0 0.0 4.5  1.5 

1.0  0.0 1.5 0.0 0.0  0.0 

0.0  0.0 0.0 0.0 0.0  0.0 

0.0  1.5 0.0 0.0 0.0  0.0 

10~16 m
( 44.5%) (18%) 17.5%( )
(Fungiidae) ( d) (Fungia spp.)

10 cm
(Herpolitha limax) (Polyphyllia talpina) (Sandalolitha robusta)

(S. dentata)
(Echinopora lamellosa) (E. germmacea)

(Echinophyllia aspera) (Mussidae) 
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e
f

. a: ; b: 20-25
; c: 

; d: ; e: 
(Acropora muricata) ; f: 

a b

dc
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( 71%)

( 18.5%)

(Pectinia spp.) (Mycedium elephantotus) (Lobophyllia spp.)

(Symphyllia spp.) 6.5%

(Acropora muricata) ( e)

5m

( f)

(Goniopora spp.) 2%

2.

(

) 70 ( ) 4 15 m

2 5 m

71

( a)

Sarcophyton spp. Lobophytum spp. Sinularia spp.

Nephtheidae Xeniidae 0 15 m

15 m

116.923767E 20.675700N

116.908817E 20.746383N

5 15 m

84.5% 60% 24.5%

( b) Pocillopora eydouxi

Pavona spp.

15 25 m

25 m drop-off

Dendronephthya spp. 25 m 40 m

( c)

Junceella sp. Antipathes spp.
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. a: ; b: 
; c: 35

; d: ; e: 
(Sinularia sp.); f: 

c d

f
e

a b
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5 15m

1 m

( d) 10 m

80.5 (54%)

( e) Sinularia flexibilis

1 m

(26.5%) (Faviidae)

(Mussidae) (Montipora spp.) Pectiniidae

(Melithaea

ochracea)

3.

50 2 3

1

( f)

( )

(Scleractinia) 207 
(Alcyonacea) 34 (Gorgonacea) 4 (Hydrocorallia) 5 250

( Acrhelia sp.)
(Acropora echinata) (Acropora exquisita) (Favia vietnamensis)

(Acropora abrotanoides) (Acropora granulosa) (Lobophyllia 

flabelliformis)( )

( )
(OU-E, OU-NE)

(OU-S) 85% (OU-N1, OU-N2) 
(IN-S) (IN-N)

(IN-C)
(OU-RF) (IN-NW)
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. a:
(Acropora echinata); b:  (Acropora exquisita); c:  (Favia

vietnamensis); d: (Acropora abrotanoides); e: 
(Acropora granulosa); f: (Lobophyllia flabelliformis).

e

a b 

c d

f
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. (
)

(Guilcher, 1988)

( 1983) ( 1966) 

(1983)
3~5 m

15 m
15~25 m

40 m

- (Veron, 
1993)

(Dai 1991) -
(Seriatopora hystrix) (Heliopora coerulea)
(Stylophora pistillata)

(Loya et al., 2001) 1998
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(Edinger and Risk, 2001)

1998  (Li et al., 2000; Soong et al., 2002; Dai, 2005)
5m 5~10 m

( 10~15%) 10 m
15~20%

35%

(Wilkinson, 2000; Glynn et al., 2001; Vargas-Angel et al., 2001) 1997-98 ENSO

Arceo et al. (2001) Burke et al. (2002)
1998 2

(Duda et al., 2004) 2005
5

(Acropora spp.) (Pocillopora spp.) (Seriatopora spp.)
(Stylophora pistillata) (Montipora spp.)

(Porites spp.)

Loya et al. (2001) 

15 Hodgson, 1999
Wilkinson, 2004

(phase-shift)
(Dai, 2005)

( 2005; 2005)
1998

(Li et al., 2000; Soong et al., 2002; Dai, 2005)
 (Connell et al., 1997; Hoegh-Guldberg, 1999; Pandolfi, 2002)

 ( Rinkevich, 2000;  Soong 
and Chen, 2003)
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Coral communities at Dongsha Atoll 
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ABSTRACT Dongsha (or Pratas) Atoll is a typical ring-shaped atoll with a diameter of approximately 25 km 

and encircled by a rim of reef flat about 2 km wide.  Dongsha Island is a part of the exposed reef flat on the 

west side of the atoll.  The lagoon is about 20 km wide with the deepest area of about 16 m near the center.  

The outer rim of the atoll is surrounded by reef slopes of several hundreds meters wide.  The seaward slope 

between 0 and 15 m is gentle and cut by systems of more or less spaced spurs and grooves, follows by a steep 

slope between 15 and 25 m deep, then by a drop-off down to 40 m deep or more.  Our field surveys in 

April-August 2005 recorded 250 coral species including 207 species of scleractinians, 34 species of 

alcyonaceans, 4 species of gorgonians and 5 species of hydrocorals.  In the lagoon, the reef substrate was 

mostly covered by dead coral skeletons or debris with living coral cover of about <5%, 10%, and 15-20% at 

depths of 0-5 m, 5-10 m, and below 10 m, respectively.  The most abundant corals are Porites spp., species of 

Faviidae and Fungiidae.  Coral communities on the seaward slope are in a healthy status with living coral cover 

of about 75-85% on the upper reef slope (0-15 m deep) and abundant branching and table-like Acropora species.  

On the eastern and southern slopes, coral communities are mainly composed of scleractinians corals (about 67% 

of the total cover) and alcyonaceans comprise about 33% of the cover.  While coral community on the northern 

seaward slope is mainly composed of alcyonaceans (about 67% of the total cover) and scleractinians comprise of 

about 33% of the cover.  Common alcyonaceans are Sinularia, Lobophytum and Sarcophyton species. The reef 

flat on the outer rim is densely covered by coral debris with patches of massive corals, seagrasses and 

macroalgae. Common species in this habitat are Poritidae, Faviidae and Siderastreidae.  The striking differences 

of coral communities between the lagoon and seaward slopes reflect major spatial variations of impacts of the 

1998 sea temperature anomaly that could be attributed to the differences of water circulation and reef 

environment.  The dead and live corals inside the lagoon reflect differential mortality among species during the 

mass bleaching event.  Species of Acropora, Montipora, Pocillopora, Seriatopora, and Stylophora suffered 

severe mortality during the event suggesting that they are sensitive to temperature rising.  While some colonies 

of Porites, Faviidae, and Fungiidae survived reflecting that they are stress tolerators.  Since reef ecosystem in 

the lagoon is severely degraded and the recovery has been very slow in the past five years, a reef restoration plan 

by transplanting coral fragments or colonies is recommended.  
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