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Abstract

Keywords: Dongsha Atoll, coral, conservation, recruitment, rKS, reproduction,

recovery index
Dongsha Atoll National Park was established in 2007, and a 5-year

close-park period has been implemented. The status and the future of the reefs are
to be assessed in this period. Highly variable live coral coverage (2.8-70.5 %)

was reported within the lagoon from 2001 to 2008.

In this investigation, we identified four types of habitats, i.e., reef tops ( 3-5
m ), reef slopes ( 6-8 m ) and reef bases ( 10-15 ) of patch reefs, as well as
inter-patches ( 9-15 m ) in the lagoon of Dongsha Atoll. The survey in 2009
focused on tops and bases, and in 2010 the rest two habitats. A total of eight
indices: reproduction, recruitment, growth rates, dead coral ratios, pests and
diseases, live coral coverage, morphological types and zooxanthella types were
used. In addition, since the branching acroporids have yet recovered since the
1998 massive bleaching event, we test hypotheses explaining this phenomenon.

The broadcasting corals presumably spawned between March and May.
Small coral densities were much lower than that in the lagoons of mid-Pacific
atolls. The skeletal extension rates averaged 10.5 mm/year, similar to that in the
South China Sea. Few predators and diseases of corals were observed and they
were not a threat to coral communities. Live coral coverage was 20% on average,
lower than the 44-56% seen in uninhabited reefs in mid-Pacific. On average 50%
of corals were dead. In addition, the lack of recovery of branching acroporids was
investigated by a transplantation experiment conducted in the summer. The high

survival rates after the summer months does not support the hypothesis that warm

Xl
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water were still killing recruiting corals, rather, the lack of recruits might be the
bottleneck to the recovery process. Presence of D-type zooxanthellae implicated
the occurrence of warm water in recent past. The lagoon coral community
maintains recovery potential despite the significant degradation by the 1998
massive bleaching and mortality event.

The stresses on Dongsha Atoll are anthropogenic, i.e., fishing pressure
and global change. From another perspective, Dongsha is isolated from coastal

pollution and provides a good opportunity to study the effects of overfishing and

climate change on the coral reef ecosystem. There are two suggestions :

Immediate Actions

Responsible Agency: Marine National Park

In Cooperation with: Coast Guard

Survey the rims and the outer reefs of the atoll targeting identifiable habitats.

Use permanent transect to follow changes through years.

Long term goals

Responsible Agency: Marine National Park

In Cooperation with: Mainland Affairs Council

The degradation of Dongsha Atolls by illegal fishing activities can be
alleviated by law enforcement. Besides, cooperation with mainland China

authorities is a route worth pursuin

Xl
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s #7138 & (Wilcoxon Signed Rank test » 3 ~ & p=0.04 > 3 ~ ¢
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= )~ i L (Agariciidae) (' Bl- )~ #hit 3 3 £ (Acroporidae )
24



L BRAPPHENE S 2 E 047
(4@~ )~ F1E 3 » 4 (Echinophylliidae) (B4 )~ & 3 3 4
(Euphylliidae) (' ®-+ ) ~ #4334+ (Dendrophylliidae ) ( *# Bl -+
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p=0.48 » 3 ~ ¥ p=0.61) -
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t-test, p=0.65)> @ ZfEro Wit F £ 4 L E R I T3 AR PE B
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2009 & > A fpirend 2 L@ R WG # I F A £ (Friedman test
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2-16) > m H A ¥ m i ¥ £ ® (Wilcoxon Signed Rank test » 7
¥ o~ #7F p=0.80 > i ~ R p=0.73 &7 ~ B p=0.17) F ¥
BAEE BN - ER22L8F-FVUROSETAFTRESY
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F_x
7‘54-
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e
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et FERES R A ArmERLE 0-3% WL AUr B RE
FEeR s 0-32% mBRAAPFREFFRFS 0~18% 12 & il W
I EA Y gt BT AT 0 B A Al sl (2%) > AR
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¥ £ B (Mann-Whitney U test, p=0.13, p=0.36, p=0.42) - T34
Edinger(2000) » &M 23 A 2778 ~ 7K 2 A L EP P R E ot
Fow g d rkS = & B(H 2-19) 0 FH-AE - BE &4 %5 (H
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FoAfAz DAL 2 m ¢ blB v E (4% 5 64%° 25%) -
FHR-ALEPT Ee L EE FERE TR & E A 7o g fTIeR
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site Sample No. CladeC CladeD Clade C+D
2 top 22 14 6 2
2 base 14 13 1 0
3 top 29 24 5 0
3 base 5 5 0 0
4 top 29 22 1 6
4 base 13 13 0 0
5 base 8 6 2 0
6 top 10 9 1 0
6 base 7 7 0 0
7 top 44 30 5 9
7 base 17 13 2 2
8 top 28 25 1 2
8 base 12 8 4 0
9 base 15 10 5 0
10 top 12 9 3 0
10 base 11 4 7 0

97



L7 A B4 A R

HE- c RORRR RS FRBRES T LB

98



Fi 45—

80

70

60

o o o
n << o™

(%) ¥ dye by

AN

*

[2:8

P

fest

e

du
bl

18k

g2y

i 8

(R

)

i

R A

&3

22 1 AP ¥

i

B h e

1.
=D

Y

e

2A

HERlZ ~ 20084

k3

e £
e

e e e e
e e ey
e e ey
e e e e e e e e e

E

Y

v ki
i

B

e
R et
s

b e
SRR b

i
M

et e
eEE e e
L e
e,

!

40

35
0

P

Aol

W ((122005-2009# £ 3

~

99



Lo T B R4 1

S %“gn;@,fsbj.ﬁuﬁn

i+ Bz

K

100



'H""f"

101



Lo T B R4 1

“ffj’}?;]’\ N ;;Lﬂn;ég,fﬂ.,‘]‘lp;és

R~ TR A

102



'H’éﬁf_"

x;gfpﬁ;].l. — ﬁ*ﬂxﬁaﬁi,yﬂxyg

103



LR B R R 1

R~ AV RBIEPFISLAETBERA M L EXER S o

104



’f»‘f&"f:‘—

MRl s AN BREBIEP R2LER BB A A EXCER T o

10 mm

MRS AN BREBEP RASER BB A KL EXCER T o

105



L REF PR R EFT

10 mm

10 mm

MBS S s R TRAES TR T AT P EXER R

106



i —

HEL A s R TRAEIE R 105 B AT R B L EXRR P

107



L REF PR R EFT

PR A~ D BTG, 1 BREDLIRARI R IS = XL

fH o

R - R IRFLRR RS BRI e 2 R X P

108



’f»‘f&"f:‘—

10 mm

109



L REF PR R EFT

10 mm

110



’f»‘f’&‘!':‘—

R L AN RBEP RTEE BB e d EXCER Y o

111



L REF PR R EFT

RIS S R TRAEIEH B 105 A WAL T A R 2 K Xk R
R

112



MR- A AV REES RLIREBT PP P EXRR Y 0 SR

ARSYFNIREG A BT TR I RS R OCER Y 7o

& 5 i |

MR- 4 s A REIEP R IR A & o

113



Lo T B R4 1

RIZ s R REEP N B b S R

R - A BRBEP S BE R FEMILER R

114



Fi 45—

HBIZ L2 AN E A IR RS B

115



LR B R R 1

116



s AN BREPPRRHEFTFEREEETR

AR RS B TR

"L BEPPRRGEFTT R % R

2 oFF 99230 3p (A=) TEIEE
BB AR ERE
NE:- RO §-% W e g

\\\?{r

LR & e LR ? & z
1%L R R AL R BREE Fo
S LN e LEALR LRH
HMELEL A HEL LIRS R
BEELf R

T~ 7R AR

A ft i

BT

B~ IR R A&

CELRR PR

117




SET ST oy

i R

CHFA T A R

(=) AZRFEMZ 522 %17 59500 2 &L 93
Fapl80F oA E (99# )12 20p Pt o294
PO ERAARSIERIRFTREL 1 ° B2
R »Eg ¢ EIMUMA’F*‘ C BRI TR
TREPL PEPETR REFORTFET Y

() &% Lgiﬁgﬂ7?iﬁ@%\’ﬂ\’f—m§ 2L A6
e YRR FIE 0 LT LIS A
T A

RASZ = 22— 2% F:E17 A37E € 3R3R42 ©
() #3212 F ] 23R F2EEH AL -
I~ HERZRd 2 L
(=) AMERF P FARRWAT §FITRFETRST &

FERER TR GREL f R o2 HER P 2
fie & 3F3E o

(=) ®BRF HHF (5)
(2) FELRLL
A N

Llyﬁﬂ»/qvaélﬁLl SRS HRIE 2 <] (<cm) o 4r
Fﬁlbﬁﬁi—“}ﬁmﬁ’iﬂﬁi °

2. FhE ERIFF 20 F Ao

S.2fArpwmigd (r-K~S)H3-rFrBELTG i
R 2 x% B oo A F = fA ‘ﬂiﬁ“ﬂ]’ﬁ BiEep ARRY

=)
\F‘b

S EL R

1. 27 3 2 hypotheseszi#if® » #FH £ M 7 v (494t

—r’\?;}%,) mIF";I{ ;"_; IEJ o ﬂ'\?, ‘ IL rﬂ% #‘f“/%j‘]v"}i'ﬁ E’é‘%??’ﬁ
B

118



ARt P VP R AT RS R .

EH PR R RPPAGEL AL R ARE 2 M
o hFmY 2P p 6T ARFRE F)FHEER 0@
o (B e ? oo g 2 flenF] 5 7R 9

=P S (E b L 7 S U N R
ﬁﬁ?ﬁ%%ﬁi%ﬁim&%ﬁﬁﬁﬁﬁﬁv%

HETHEPREFPRLARY

VAN - SHI T G R f RS
EERY Y iR R RO E A RA
RS HTE L EE

JRAFERID. T L 2P BEpm I L0 § TR
B EH AR B E

R BRI E RN (S )RR P A E D

FEL]
CER (P RERB) SRR L TF LA TR G R
RO > REFRIEA ARG KR T
P2=P1+R<)“},’]§'§‘> +R(‘5\'—E'E_) -jﬁ?i?’“‘

( Predationand Disease % ) P, ,Piit % t,# &
HE

3.4 J 4p th-choptimal - 2 % 78 2 9

4.5 —dofe 28 9? "f 7 illegal fishing=px ok 2 ¢F > 3Bt
hofe Bk P BREOPEL 2 W T p R R GRE S R

3 -

e
LR B vaﬁ@@ﬁV"E'@% PRiriE R T 15
%i\lﬂﬂﬁiﬁ ’ Lﬁpg—r«ﬁ iR 2 FE e ?\,pg o
2.8 E L TR CEBE LS e Al
JHELBERT Lo R RIBERE P Y 2

A2 LKA AT R AT 0 AT AP o
%l L EMIREYEEF ]S (P /&) Y
119



120

SET ST oy

SRR ER R Sl SRR X
MEAZL R -

1. A3 72 RbEE K5 PR

J4

> S 1
=T "'l’_v' f‘
e >

BB R RARE S L 100E B 2 o A AT ke

e AR
2. PRAMER LAY D E AP M Epdov RSL 2 fpifdoin
S ELEBACFE T W E TR 0 2 PSS
w7
o~ BT

s G #
-~ EREN
822 Fixt=x

RTEL A3 as P A HAPBEFEET AL
51 358 FTEIRLE - RER
FAEFRFER TR P EARP AT T RLRY
*g o
ALY AR DR B AR B E IR
ZRZRBIZPNFTEI P LEYEL

OE RN
PO Hck (Fp 7= 12p40 4)



Yk =

AP ONTE Y
C IR A R ASAZ IR | £ R it

~BER C 9943H38 (ER=) FHIGHE

bl

A HEL D KRR ARMEHRE

- XA BER gﬁ %Z;} ndk BREER

%~#$%E=
=S B.F ® % FRMA ® %

zasizh | Z {3 | wensn ﬁ} ¥4 jﬁ

s¥R2R | GGAlR) REH £ /éﬁjﬁﬁﬁ

WEEER |7 %D | mmAzd Q\]u\‘zf :

%55 A ¥
il e A

&~ FIFAR

ELIN

M M AEREAK
EESYTL LS

4 Dk AR TEE AR

"L BRERBRRGEFL R TR EAREHLAY R



TR AR R A
F PR I99&E 32 3p (B¥pz) TEIEE
N H B AR R T
~ A A EREE Fedk L B B

\\\Xy

MY

12473 2. hypotheses #3wp » LE#HL A K - 277 284

UG BT PP RR) LV ASHFER N DR

HER AP e LEFHLR R REEPRRERGY
Lk Bk B RE PR AP RS

v
?‘m\
el
B
=

R
=\

D
B2
g%g
pual
3\

2A B G P OGP AEANE 2AFLPTRAALE S P
ﬁﬂ%° %§$‘¢WWAW‘@ﬁy
PRALRRE > PBIPWAR

&Wﬁ%’ihw%*%ﬁ

122



JAEW P HRr ~ IV RPPEN 3493 E FTRES 0 4 N kA
A A BERBE LMk EPP OEA > A#M S A
BT AT p6 P ARER RO RS T ETE €
BEF B e (TR ? B RA Rl uI AT BE
dofm S 2 OFIF PR G 2o SR AL 0 fe U AR

Y b0 red B F A RS

4R 2 AP L RERD ARKRSIAPPEL TRET R
LR B PRI MBLIR? B RaZE S AFEEEE

i B Al R FM oS B PR RT AL

it PREAPHEIRET P L7332 ERESRR BT
&7 W IE LB LT R TR

5.5 ZlE A 4 - SHETM Y G SR WL Rk

123



L REF PR R EFT

LY s hEER 5

R E AR A B LA

LT

BIRIHERE PT AL S E Y B 6.0 FIF AR AL
BRI AL TR ERFERREL AT T

T4 oo P B 18 9 o

TARRAp AT e (S dh) TR BRI IRET & 4 30 FER
RRFA DL FATH ? RFEPPN DR RES 0 AT
B R R A A A
RED LR
FLRge
LER (P HRizhpth) #%Fd LEHL SR -

e T R & RIE

Y

2FEF R A > RERIEA R 2 AR xR eRi e ] 3 dK

BRFEIP2=PL+ R~ EadisaSkplEyhgpm

'E‘_) +R(q\:{-§—)_#§'i;‘b« ‘FF\'.%ES[""’LL7?4E)‘T‘FLI\?§4*L
(Predation and Disease %) P2, BE o

124



PLEtlz 2 &% E -

3.4 i 4p ¥ optimal 3 7% 3. L ig kg &

29 E‘ﬁjwfﬁx’#\;é}iﬂﬁ:#“luj

4%%—%@%%?%?iM%I4%%iﬁﬁ%o
fishing e 1+ 2 b 5 Bt 4
B ? R A R K 7 P
PRI G AE o F % R o

EL REN

LRAF R AA AR GBS 1 LR#E FH/RAL. ¢ 3 pl2 ¥ 4
AL 2 RIrERF BPATH LR R HE o

R AP E e e @

{@ oA ;\‘.pg o

2R E TR LI TER FF B 203 pT PA AL 2 HE
BhAEREEMR FEL A2 o
TR eI RIRBERE

U R R BEAR 0 A AP

125



L REF PR R EFT

HET G 2 B 0 2R

3Py  BiEmmEkEE e nplld g o
B0 15 (1) hf o 12

b A 4F A 2 pkiSIH 2 LR

H;g(o
M R R
Laz3RF2 % 5 2l Fiest LEHEL Rp¥ -
PP TR ARE B

1240 RABE > T 5 100 £ B4

P B e kP o

2IRIFEREF T S MBS QMR R TR

Yoie BJIL 2 g fhdrin i 2 oo

LR

g

> ip i

BEFBAFE R ot (T SAHEL R RN c BEERA

Bife it o 2 ARMARS S e 7 %45 2000 & 110 B33 B 2

126



127



L)k R it g

128



Jir

ez LOBREPFFRARREI Y FLERESETR
"R BRAEPBRARREEL Y FhE R

-~ BERR P EARY £7 7 23 pEHTTE 2 00 A

S REEE AARMNERE

COA AR AL ok B

i

%

s NREEZE AR D Aeg D)

=)
b

J~q
/4

REFEIE

(-)A+EMHEEAL LT IA D RAEAPFBERRRE 4
Ti2AA2 AP ERPFRABYIE ¢ F(L)EEHET Pz A
ARAI(KS) M RES - M E AR EMERL FT 4% 0 F
PFREgERRLE QUERBRRP ST FETLRIPR
M EP R 2 AR R RE R ()T AR IRET B ETT

#

She

TR R EAE R BRBARAGER LTS (4) R
KO TRFEPN 7 Fiaorp w2 £ 5 £ F % Mo a0 P B4R Riptep
LFF )R ELSRAN L 6 AKTS (R ¥ 8

H.) O AR PR R AR @ AR PG Rd e

J

T e AP RAg Ot BB R M, (T)E2 g

AW Y RS RS aR A EA T R (FAITERER R B R P

129



L REF PR R EFT

Beaikyp > MBEMNHETPBEETSY R LY 3T ELD
PWREARY > TEH LRI FRTP P TERT

(C)r%hie? FARPPAETE (FFHLIEL 1P LA HS
EAPFFPTTRAAERE)VEL S99 £1 0 20 p aRipiR2 7
A pPREREFH 3 T3 PREERELFE 3 1 19 p iy
I FHLE 99 #3219 p 299 £12 % 30 P o

(C)r3fHmmpsst 09 #7 7 15 p g 72 %
FafF AT £33 099 ET7 V23 P LRBEY FAER -

SR LR
=~ ZARLRC
Bev B Fd2
1.»}%%&@%&@@?@.91%
2AERHBL I EHEIL(FE) 5 - P (FH7)%
BN EBAPN ZRAFGER- Ko FEFAE 22
(#)% % -
kv dEHF RN B TR RARB LD o

5.8 2-1 Ffkm 2 R Z B =2 £ 5 (N)

HE e s

130



5.2 4 FEFHRAL AP I 2

Jir

- E 23 %

oA k2 67 R 7 324 55 30 Brhpg s g

s o IR A 2

2R AREN G EHPBRAR T L AT
PR 2

- BHpor AKE RGBT o

-~ F) Bf—'ﬁ";ﬁg

T

()48 : %8 7518 7% TH XK

131



L REF PR R EFT

Q%-F%H P9 % 97 > Fp®MilL FRB®;
FgIFuJ o

Q)% = & p ek P18 ¥ 16 7 - #if "7 »
7 P<0.005; -

4)P19 $6 - TEFEL 2 Tz FTHEL.
(5)P.20 % 10 7 - "B 11  HEL "o GFEFER) -
6)%+%p P37(% 11 7 #¥ #TA ;%15 {7

%”‘J“,’TT "3 3R )

3 ftim Bl %

132

Lfgdept @anp B p 28 0 FLF B2 5 0 BT A
LWL RHEIAPR I FHREF IS -

Riy3l

+\4
=

\\\?{r

2.% % 51% 2 prin 7 L o 0 o BE
FTEPRBI T A R

3P LIS EF FHAFR PR GEHFL > Ty

) OTH A -

AR AT E L LR T o Glhovti B A F P - T &

LRI o AP R E A Patch reef s

e Bt k- TSI AR - 2 R 2-1 B A E



W 1o ek

L7 FEER PR R EDE LY -

2.¥ thip gt it & ha e 0 L FF LA E(L)rc AR
FQEFFoQ@EFFRE R (N T LT A EERK-

ﬂ\ﬁig‘f‘)#ﬁﬁ?——{@?IJ'E"_TLE\‘{%?&—?%\{F » TLEp 1S
Bz oo MR- LS 0 2 WP it 4y e

LA

-

£RE AR S G

=k

7 R T AR B4R

R TR B B 2 VR S e i (T IR Bl

AR

mly
14

'y
e

i
LARAER LI T ALBAT SN WA RSEE 5
B T R TR A ch S & Ao e ?

20w ind £ F 4 25em 3 B peak ¥ OE fEFH &2

I
B X °

133



SET ST oy

BAFL VI E I RAEPW S PE R ARt A4 5 8

AAA RNEADREF RAET L REIT b H g3

IR BE G
443t P AE PP e
A EARERER
EEPERYET (i

5.3k 4 % Bk Ry w

Xt AR EFETET 7“},’]3

T IR b

)

G IE Bk E A 2 s PR
T S 20 deth TR L JA R end ] A o

B E KB 24.7%(p.8~9)H 3 %

WHREIPFBREF 4% R P E2ARPHE T - R

6.% # 45 1 o B 7R e
‘F”fi_'o

1. hkchp R IHY VT

2z

EE s g LFT R

MIEL AR RER T E R

o

T igp o A h R R E S AR R ELE DL

Pz - Bioim BT 7

¢ 1 o
VR P%""E:

L5 - F %% #04

?

TR PR Y S R ¢

v 3 PR N ER?

244 ¢ R CF ST F o GRARBE

134



BAVHRBERFTEOF: =2 4 £ T KERFILT R

BRIV IHHE SRR 2 R
RN S

R AR
13w A renpr £ 23 H iAo
2ET L IERR 3%—5& FHE R L

3 d AAHEORE > LFFHERL AL AL

AR R RN 0 W E G MBI A D 3
NN

AP F LR PG B EARRBEY ¢ LR
ARz e ETRZAL AN

v

bR § Sacik
1~ Temdck i &

L 4z (¢ = 16 10 &) _

135



Lo T B R4 1

BFERRAREER " RVBEINERIERAR ) Lok s M
P HE Rk
i RI:99 4 7 B 23 B(AME)THF 28

H, B REBANEHT

x momBmAR AL JY AN w moams

mﬁkﬁ % B R

B 31 i KR A A R P
FERME

e

1

A

@ﬁémkﬁﬁﬁﬁﬁ%% ;i
%iﬁﬂ& ‘

347
@i#ﬁkﬁiﬁﬂ“% ;%
W B %ﬁb

0 31 55 A A 9 pe
% oA % 815 % B ééﬁm/

mﬁ%&ﬂ&k%@%ﬁﬁ%
T fite 2 24K

I\
e

Py

&

136



Jir

& OE B W (R

B ® 2 R
AERRAAEER R & ﬁk j Oﬁ
ol N \
% 2 %/\‘%%_F Ti(\
Lt /?\ */é(tﬁ
BRRAHF R
REAER | o
i ! /i) % E_%ZQ,Z_,
R — P
72N
P § RE ML S /i 3 /ﬂ’

%@%

137



L REF PR R EFT

TRV RER PR R ALV
P EhE EREE
- BEPE Y EARIOAETY 23p APT TE2p004

S BEEE AR ERE
=~ A FEA R AR bk L ETE A
e~ ZREA

840 A ]

BeHLR

1.§‘§§©}§J€[ﬂ"éﬁf§k/{§7~ 4 o ILEp#t AL R -

2ERML R EHRL(FE)E 2B MRS

— P (A )R

B3RP 2RAP Z RS FRER- SEHELApHE o2 -

Ko e HFAE A2 (F) e

AP 2 HNFENRSYPGFE A A BHL A2

[}
=\
W
o4
“
o

AR T o

5.0 21 37 RE N A gy SREMLERLL -

A (N)

138



BE#HEARLRL 222
IR
st f
LErFE L5 #° > 2 1LRML Bizikeos 3 2dp2
B/ R PN - N R U PR RS- A K
2AFF MR A EE 2R 8E B R LN RAEE
AT2ZHRER PRSI SRBRY S ER
WARSES s A B ERY
WA 3 BRI #s
30T ARM P PR 2 R Y
¢ % CPCe A }7p% § i o B~
RBE% & R R HALR o
QR B ETRREZ R HL RS 12T B Ao
TEBE KLY o B oo
4.7 f E

SECIENE R

AR AR WAL

Huafpatz iy o
EFRAE gL o

B #E fdp

-

WHPRIR S

139

Jir

W
ol



L REF PR R EFT

H3 O~ o

6.4F % ¢ BIFART 2R BREHE AdptoRlRE BT
- o - Rt e
TR+ 3 8F 3L e TRMEL A o222 B2 o

BT LB A RLEE SEMEIAAL 2L 2 H

#3252 rESTRBRES SR
HEBE2Z AARG > T
FaopwERF BRI @
FBREFEFAULGTAA
#_r Edinger »* 2000 # #
Aoz K PR bR
RERRBETRE 3k
P WA T A AL RE
PR R o ¥ BURAR S
T AR

EREL R

L= pm bR E e LEMLRL L -9) akitig

140



Jir

R L r80% = w) Tt § P EREHF LA
HEP P KT 2B by FUALSBERT
Fo2EBEF LG RE o < DIEHERER 25

(AN O A S W E S A & 7»L%§i§.l‘44:é~”‘v;“%%f*$mfﬁ

N
>~
Fil)
{\_
e
%
o
i
d
)
s
Sk
&
N
o

A A< e

2R AR EH W LHEP 2 RHLIAALL BB A&

AR T LT R G AT NPRAB o P a] ok
Foodd- B ARERG  BEE 0 B A TED
4R RERS 7] it

3- 23 BE L

DiFL:%8F % 18F i1 3 E#HL T2 ¥ e Bito

I%%r‘%;J _?f;("

Q% -2%%H PI% 97 7

P<0.005 , -

141



L REF PR R EFT

APL19% 67 X EFH LT
", FEL

(5)P.20 % 10 {7 » *f Bl 11> " )
+ Ty Grf AR o

6)%% 2 p »P37(% 11 7 > %

wo# A, 5% 15 704

@

(EEY WD

IHTEL R

Ltdop e MR 24 0 08 LE#LRELL -
2R 5 RESF oY

=7 £
=L “QF'

B

FL AR YT M

BEF a4 o

2.9 ¢ 3l ® 2 gkan X2 k- o 2R PE fdpl o EATRY S
PG FALR G AR L FAL

TR RBI i

34 FHEFEE LA GdE 3 RMERfTone e

EpEGEEd o )R

A A

142



Jir

AR A TELE- T o blde
VR £ O B R~ R &
SRR o At R, A
% 8 Frig Patch reef .7k ehz
B ooel— ¥ 0045 5] AR

-2 210 W& 2R A&

PFESEFTS G ERE T
Y o B

£

SERFENFBERED > FF

3ol HRAT -

"FLR TR
Bo3E 0 Ao A T ARS ~ o] P

2

NECRRZIF IR S

ud

- EEREER

7

W WM

AR ML R 2k

SR #E B R 0ot ek T

PEELHRHRS

6EMLALL -

e

1

143



SET ST oy

L7 2 HEEF PR RApHROEL R

2.5 Higdt R AT A g

%3 A2

SRS JOFSE SR

(2)2? " (3)& u »;»;

\

9
F=T
IREE SN ) IE N N S s B e

AR

3AFPRHBLFT IR LS L SEPRL L LF AL R

O #F Aom 0 MiEP

2% o X R - £ B e

ILAEDER LT Y AL RAETR

BN BRI B MR

RARE R LM f i

A A ATREPN ke

144



Jir

RN L e ? AP ERRERFLIR A L o

AR ARRY 6 5

2/l Wt £ A 25em 3 B 2R MARE AL Lot T L AE
peak - ¥ F R A S A2 R W - RARE N AT

;’5":0 %:’ﬁ(o

©

3

3L E G B NP W BRHRE R L A F

L0S

EhEApwad A4 o A Z2 BPFFILRRET o R ER
FPRADEAEIRAET L IR ENIE B
W REEDY fh ¥ H B S g B H e S F R phitd
B £F 5 HEALR g Bp ARARBAAE

4 A 79 BerL+4 ”ff";\//

% L phIC I B PR b o

AhIt P LIEP PN R A 0 AR BT B oiEINA

=T
pag
pa

A RIcKFATHEF 2 GFE S BrI1 RS ¥

>~
ity

34
G

145



L REF PR R EFT

KB a LR RESR = 3K
ESG PlEE ARy 5
FRYREF LIRS

? =)

TORE S 9%

;ﬁ’}{ﬁjal N o

RS S AN

B i 24.7%(p.8~9)H % B B H.

I~

e 3 E 5 24% 0 R e
PHEINEPE T - RDR
fﬂo

6. PR EEE n 6
By Ed A3 7 g E 2
% o

7.A%p REHZ T UiFL 4

mn

Jul
Q

KA RART TR R

lZi:}T;: %fr'ﬂ\ % (T F_& en— I8

BRBEATE LA D

fa

B2 IR

£ 5 Ay SEE] é,,‘;,#u% A

Ml s HS R ERD S -

et i

jg%tggpq :’I;;l, o

ﬁ?*““i‘l@,\i

Fl); o

ERES RS TR

TR L LR o m AR Ry

146



Jir

2 R B ?

EEE R

L5 - 3457 $0 R THF
AL TR RS R G
Hizranel 323 @3 R

24FL P F T EM N 305

RARLIZ I o

SAVBRERRFSFE = =
EoRT RERALT B RS
¥ E wF THEHE k%

2R A

B

1w A a3 23 34

4 BEFRELL

e LESRE L Lo ¢ R iR

HE2HE B EF Sy > m
PRRZ G L FRREDE
T K pmka T+ R
BB T B R

e Y .
2= lli,}é"’i%,}%?ﬁ?ﬁl

# e

QRBERE LR o2 B o

PR EE

¢

LE#HFER L PPN Py

147



SET ST oy

:rﬂ—_ o “f g ][3; ] I/]w\ ’ 3B K
Ke > > PO A
AT RRPIEY PP

i N2y S — ,—= ¥ — s, +
WREFTAETFTED A A&

TR L AR

2.5t TR FRAFE =R 28 SRR AR

FER E o

3.7 AAHT K > £ FF RIRRE D LA TR
HE#H2 iRl il 3 BRIAZHBERISTE

N s
TP o PeifE iR

T EER PR

AMCR R EOIG 0 N EF AR BRE R LA AN 2

fg'g ﬁ'{" uaf \;} K'Zﬂ\ °

148



ke LOBREPFFRARR T 2FLERESET R

AR ERBRAREAL APV RP AT REEREE

|

BEpm: 99121 2p(AY-)T=2m

t

S B gHE AR ERE

t

A A EVE R A e Bl

Ju

E

!

NRHE=Z2 LR 40 g T

X1

SRR EAE
(=) #3454 ? FARPBREE (GFHaHFL 1920
ARBEIPETRLARE) PHL AP R RY 2D
T3 p 3 ¢
L ALLRNLIBRPPHERGHEE €2 1 & 57
2. AT/ NNDRAEP B EF AR BTG HG S
3. BALNVRAEP PO P2 AR
4 EFEADFAEFPEF BB TROFALF FRAR
B TR AR T K
() 2334298459937 19p 3 99 & 12 ¢ 30
PabohdsteH g AT 09 & 11 7 15 p w0 k¥ 2 47
LEAPERT S EN AP LB AT R E R

L X H AR (P FARPPETE) (%)

149



TR AR R A
= 3
R S
LA@E Al FL P EFRINLO PP IR T - T
Lhp et o FRLPART Ao ERT A BB

B P A IKS ¢ AP J G SR FMR T g oo

-~

z+mw»¢§%§@k,%&&%%%%%£md’i

o
..
.
|k
=
)EJ
2|
g
|
e
N
&
NS
M
e
‘1‘3\‘*\
o
ke
s
=
<)
N

T~

KIS S A K ke I j‘s‘gb,;ﬂrg}fig,;]%
FOo29 RN ZERFHFERY RG> RIS E
BRI ERCERF T IS AT E Y Lo
w0 6 R R AZEm T 10 BEL S P RF R
ZREAE S Phdrd £ F AP IRE o Omm ¥ S H A SF
4 ¢710.5mm -

A PR P BB R E 4 4 fﬁ”ﬁﬁﬁiﬂ 2T

AoRARI AR T 0 LF G T A AR

150



S53F4 ¢ HITHPHERipHF LT kikN- BREL

Wged E XS CE A MRERT ST A RS

6.7 3£ IR B 23 TenfRiip 3N A F AR

e

L RFL FMpAe kP24 s o A0 FHEKR
PEREOTE 0 A FF KRR L Y T RELAER o

BFAREERBE- TR K2 e

Zaﬂéﬁﬂm%ﬁﬁWﬁﬁ&ﬁ%ﬂ’MJmﬁ¢»¢
EABRFIFF > 2 FRAFTUFI - LW g7 ¢
BRETFH?F P32V g )\;‘] R &k 9

BH HARMAPRMAFHAR ?

4.5 FRAPWHE LTS ?

o HAPMA EFFLERSLE X ?

(o]

B A Fed T - BHERE N RERPARA D

L3 ehikns f % TREG AR

151



SET ST oy

20 B F A B LY TRARP PRI 2 o[ Bem (10
OERTETEECS LR

B a5 bk AL BIE 0 F B EF » RAEPURL

A% 2407 T 3 Rk kAR 3 1998 E 2w ek R T Ay
mink,gﬁggggi~gz%mmﬂ,{&gw@
A REGEYREIEG 2 38 P AR S B s diE (IriLgER S

3 T

Ty
Pr.\
e
N—
TN
N

%
f*
e

gL

i

An
F_k
3

5
—3\

=
5

boo AR AR G AR o

B @ Rk

o)

152

Lp A e e KRR T B8 27

iy
=hg
9

BrE (Fa i)

LAF 36533 W2 F WA €327 HL%
REPROPFFET 3R EITE 0B L G0
FAR LA Upd B F e
2B AT Apik o A AP (D) PE Y iR
QEHpErdPi s QARFERRBBELEY Pl

OPE T



3W 24,25 % 5 pw2fulledz FFAF S BITRRE
Pp, ppued e Agpms el ez B E EE T
A 27

4.8 2-13 i B sp s 2 & B L N R Bl Y 7
BATE S VAT

5.2 315 - RS pRRR 7 > 2 RELEN
ST AP S R I

6.v prj 453 > AR L4 RIWA o A L o

- BN Tl 4 5847 0 557 MR &

:-% 11,3—‘/' 7 3 ailjgt/—/‘ 2 f’ : u#g_j},i:n )—@ - “qﬂ: L] 5' ‘/,]\ ,

8.5 it E_‘r AR KR ARk (B2 0 A v r-K-S” g

RERELE: RS

32 5¢ g ?E A

1.2000-2002 # 3 3 2 £ 5 A 4 & 5 iR % 0 A F
BEPEF PR ETERERG G MY SR
TR H

2R FRBRRHFATT LR T L PR EA

ke pmBEL P T ROEY o

153



SET ST oy

BAFF MTRII 2 TR WA R RO R ALRILR

Bapth o 8 & kot e E Ap 02 2

ME e 4

Lis# b f biefFaph o ¢

Lp27 Bt - BASIHT « A~ AU LA 02 L R

TR ER R AR IR o G RP L

e =
IJ_ };‘;14“ IES "33 °

2.8 Vi TR A J\Q#ﬁ'?gﬁ. 258 1% EFBE KRR FET

LR ATRBE TR G M 0 A 2 @ 4 H TS

\\\
<

PR 7

1P P REIDALF  ~ BAABSIDEHFE AL TN

A hZ B 2P A FTARAR

R R AE T R 2% 2008 # &K e

A EPLELRFFENATFE A AFE LT R R

154



AP ropR Hg A LB2 R T EAF2ARA

et b G 0 R AR 5 2

PR A ek
L3R 29 B2 £ 4 s 45> L X B DNA 274 3 F7d
ARG ETF AAEPETF EFEN VTG R
W25 2 B3 7 AT R ) kT fRURIRA 4 B A R 2
2R A FRALZPIEBEL FRALP? ¥ pTT
P78ttt £ FF 4 F 7
3.0.59 2 Bl 2-27» K i & $EBLE 2 EAEA A B 1)l £
CAlzai %#HminsD A2 C+D A5 2>+ {Z)iﬁiﬁ—i
S A R R R MIEF K RIE s A B L e R o
RN
1l ~FEPpFEE~HRG R FREYFRBLL
FEPM F 0 ¥ Abstract ¢ L) IREE T Bl G2 o
EAFZFESRNAAFFA RPIELE W

NP

L

i SRS F At B RES 1 (OKS)

155



SET ST oy

AEBEEA G Ra ap v P XS F ik
R
3% T FH#2 TLMFRAFINGRS THpwaRLIF S

B haT

[P ANVES

e By fleapkin 0 ¥R R MRS

L ?

4B & cpfes T L AN A BRES B2 F A
FEOFPREED R 3MT LA FESNS > LT H
R T IR?

53R 4 ¢ A2 P4 BEBOA L AL RAPF B ERL
;A;g\,,]:}_o

6.8 %2 = %L R REFERELEEF DN gL A

TR ER( FH0 )

7372 P FHFLE "/ A STETE TR 0 % 66 F
N22°=222°N > % 77 | £ 2 J&p314r e & -2

B BRI A A A

#p -

2L A
A B

156

e RdFEE P BRE AR X



HEE TR TRCERR AL AR AT A RAA
EogEr ey FARPPRLEIBFALRE B E LR 2

TR ANUBE IR SRR o

1 ~#c¢ (B p7T=3pE524)

157



SET ST oy

AR R AR SIEE TR LRSI Kt E

3R % B sk

BF R D994 12 B2 B(EAE W) T 2 8F
o 25 RKRAMEHRE
X K IBEBREK w5k RUE
HEAR % 3 R
B 31 & 78 K5 E A 2 A %
8 A hfy T
W ET R IR A M S AR R N
EF L T
B 3L P L K2 AT R AT #1a
BRI
EX S T bR
B 3 f LR A A - |
1) %
Bl 316 36 RS At & Ny
B 248 e
B L AL ETHLERR S /,
S A IR A P L I %;
IR EHE

158




g o M () A x B Rk

Hul

>
it

| 4a 29 3R 'ﬁtk§ﬁ

AT R ’fm’fjr% r@

IR FEHYY
A o
R 1 3k iR
HOF BEH oA % 3 R
P Y
P R S FEEHA } /;U ﬁ
%Lﬁﬁ;ﬁgl)ﬁJk%%f;gﬁggi%
2

159



L REF PR R EFT

S \ga\-ﬂufv"i?ﬁ}%'#pﬂ‘—lﬂiJ L3Py £

ﬂp% ﬁgpi‘"ﬁj“hﬂd‘?’
~ B EPEER 1098127 2p (B H - )T £

SR ER B AR ERE

CAHEA A B RE

i

e~ EZRRARC

(€4

HETE

sk
=4

%

LALTiR

1 AR How
1.2V A dp v R 2 pF > 7% T
Lypmaips - 2484 p

FAEBAEAAE T D

FoERI A BEE - BLA

HEAA V- BEALSE L
SHFAMNS BB A IKS

MR R E QT

1. hplt » & @ifﬁ-'; g IR
e i 1 rKS kf dp R o
S E M ]2

£ =PI ¢

34w fEe £ 15 4T

— A4

T X BT PRE O AT RTY

Gy

WA T i B
Lo R o 'ﬁ»’tﬂﬁa_{

B £ R TR e ‘;ﬁ’“,f
e P i PAR T 0T B

Beil T BUR TR AT g

=%
[

5 #2010 & B ¢

ﬁ—.
N
N

160



2+W¢ﬁ¢§%@é%’%ﬁ§
FAHEERFE Lp RS R
RRD R {2 ES X g

TR AR A 2 18 A AT T

a2

P T

:%E

3FL P b L R PR

G RER A FH ’%63}%

R
FlA Z b R R

Jeo X HI S EER 30 R
BRI ELL S PP PT

Z > HpP gAY it

F(2 B BE) S S5 5 REGE
%2010 47 4 ) > LIS 7 3 4c Bk
GEEHLE R PR RT

HFRIE -

Zﬁaﬁkﬁ,{?uigﬁ

PR R e R G

AR R R L ]
FSApm o r A I
BREFH L Fop R
RS K AR S R

BT FHE -

BB PR g o 5 kiR 2

2 ERTET REFALR

32 AE ¢RI NG
To ¥ - FiTH L PEEN
2009 ERA AP PR E X

PO R A S

161



L 3 H—‘?Wﬁi@#ﬂﬁl—ﬁ £

Nam
?'m
F_&
Moty
)
N
-l
PRl
ol
S
P
[EEN
o
)
gL
ETS
_;'J\

hod £ ¢ 4R 2 g 9mm #

= #) X 4R £ 5 10.5mm -

—e

Tt A R AR Y

S.4p ¢ 3 T ARBAREE

ATl BiEL ot
Eib g g A )x;‘;‘F;%‘fé’?

EA}LL’&

'4‘3 ‘R’

[ REF s

LR I
o bpWALF L diEn

AT B Hp R 4R 4 P A

Joy

ATRIE 0 2 - 4 H[ETRR

5.8 ek #ik o p IR
-@—il%q’rm’p\ ﬁzz@ﬁﬁ“

FERFIZRG 2

ml-

] F,j”\#i L ﬁ& » Bl &

20 N ., P .
o P T 2 8T 1Y

162



6.7 32T R B 2-3 T chfpsp

FRENPAF ARRE KT

2% 9

thE Ao

L hdF 2 i pAc k9 F 2

2.t df 4 ¢ A S B WA R4
Bty £ LR
F1FF 0 2 BREF L f P -

TR e EERTTH?

P

E T 1 frlgquxgs hN ,,] s IR

il IR CE AR IR A L
I

6.8 Bk 2Kk o LY EHRHD

F AR R R IR kY o

LE#HL Bk - AP adsg

LR R

28 e e i L3 A b

» 2

1o f




SET ST oy

3.

% 2

5 B I R S

SHRRBALEF L AR PR
<9

kR TR R
I TREN R A 5

#c o

3.5 i fa ip] B 0T A 4

FagdnEad o Ay g

B o

4ol BB BRI ELASERT

ST A>HET o BT ORIRRF

Rt LGP

o
5‘
e
P2g
e
5
3
)
=11
]
et
bt
g
ER)




EoH40wpmaha s HEE

A#ELR?

AAFIE N o

£ 90% 12 b d 24 ETk L
e e d LV A E 4 R

HPBPER o - LA

ER A

LE#EL ¥ -

2 PpWRERELERE?

A BE LAk A BRI G

3R R k&Y A ok

165



L REF PR R EFT

WEF »RABARIFL L KT roHEE R o

4.8 -8 ) AP BRI Pl A R LR R o
1998 & 1w ek R A iy AT
P o BREY E 2 L 0E :u/%
Pk F R H B N4 i EYE
Fd 2P A E LR AE
(4rEgER ~ 4748 ~ 302 7 p1)

Eo2 v BERLY AP aup

}EZ'T'EL‘}Q_L o A g & 1Y 77?5,& :}FLJQT%

Lp el ok 7R AR T B LR AR AL P L

LAy S agfp U smeic LE#L k-

166



F U2 T o R LN RBIET R
2k U A T e A 0
TomE R G ERG Ak A

A EARY A F A e

.M AR T dgth o A AP 2R WA B o A AR
DsrEr ek @Qeh P2

B &0 Q)R KhT PR

BAE PR (4)E R

SRR -

3.W 24, 25 % pwapule SEFLAEH  ApHLe
22 EFAF S BREERT L AL FAFNMA R L R

oo Pl S P 2

R

o B-AE A REF W RA

1
-~

A AT LR L A7 15 o

4.8 2-13 B wipu s L e ARBML R4 0 ¢ B

)‘—% :‘% 11;3:_\)%11 °

5.2 31 hefs- HF s "HER SR ML EHR - = R

167



L REF PR R EFT

EER L VTS ES I

L% 84
“‘H;F"‘ f":". 7 },f—:% :‘% ”T‘::“"F‘
I/é 7 , Ti'l%:%: 2 f'? : Lc{a‘;‘_fin }’@

BOCHRGT ¥ DS E g

TPER

oo
i

Ay HARBERNI T AP
% 2 A Lr-K-SV3E B 3 3 fd

Kp2 74 o

%:i-i ﬁ Fg 4o o
1.2000-2002 #3384 £ X

R

P

3E G R g LF

FOB RGP A AT R R

FEE Y ERI L
TEMLRHL - = Bt

BEWLREH - LR

LR B sk o 4 2 3k
kB R g EF 2L

FUMNERPAPBERERE P

168



R M? SRS A

4 o

22 5P HARPELT T
ERRCALEE EE S

FWHEE Y TR TET o

B4R PRI 2TRY 7 ALP R
R R LRV R R

o k% g D A 9

[

N

LA g PEEFTHE > ALY

R R R R T

% Jo 1 2009 -2010 =iEm
g R AR ARHFE A

# Coral List + 22 8 2% » &

5 R~

b

2

AP A1

2P AR - e




L REF PR R EFT

BT ) phIt P
;‘;‘F,,\z -rr»’?;ﬁ_‘ g? qu

WIS 2R o

ELR Y
1.0.27 B 16 — B3R FIFLE ~ A
ARt R R AR R

A% Gd AL R T RN G

TR ERm LA RRL -

Ziﬁﬁﬁﬁﬁ$iﬁﬁ&;ﬁﬁ
RN PO Ry

BHRFIE M oD EH B 4 5T

NS

PR ?

FRAETFF R

1ot e & Ap

BH - E(X2 o8k )pEr=
FREF o FLEERERE A

FRA KRG A F R

2 12 7
ZEERE IR

l’l”il"g 5 5 4 de Ao v de A o

b ow fEieerd £
HE- PREFATI R PR
RmAZ EREREILT U BR
T 0 @R s R R4

EFRPIRIHYLE -

2HREIFIEELLATR G 4G 2

170



AR SRR

ST A

7 oAR M (i

5% ) “THE %% 3 pF
oHY RATART 10 2

ToHNAMEE RS ?x 2008

E 3 E AN L N R =P

LREFERTE A ALK
FEEAR D IoHK s i

SLELRFTEAN? AR

A Jedhr i b 1

BB A

% 549

B ?

LA FARSRD® 2 A% RE

ff:l‘\ ) ’I'ji%"ét f&%,}io r_ﬁ %E—:ﬁ:
RA > AP K BRI % KR

R

ETTRS

B
(3
)

|

Tl £ BgE 0 S 3 B 4
(R BEEFRENI)E oo
ARTREGRUET R AATF
ARG B T UELBER L

-g:”‘ ﬁ’?\ta%"

171



L REF PR R EFT

M B R

LAR 2 ¢ o2 £ 2 end gt L5 L

B~ DNA £ 743 #7224 &
o BT RA QLR T EH
D CR R LR 32l e

TF LKA TG AR T fRIRIR

B e D

N PR A= 2 Y2 /g‘ '
QAL A EE kL 2 BBES 2.

172

PAd AT TAMBER AR
EEA P B FRIFEEE
AN E Tk R

el F e AN A N BT I N 1 P 4



B IplE 4 EArA B

3.p59 2 B 227 Lt ek 4 3 -dAmToCALIRBAE AR
B A A F R £ C Al G BFEF R AR ET A D
do%%me D A2 C+D 315 FARFREF IR BE AR
0w {Z)J}%@é R 4 fR o BEEOEET D NG T
BEMEPARZ atimg il  wr sz DAE2EALS
e FrEp e BMEETERAT NG L

BOoPwAETBR Ve

hC A& 2 Fer prmtdl e

\at

4 R A
10 v EppEE R R LEMLAHE oo B

FiRE YRR RPN

% > ¥ Abstract ¥ LV RER

173



SET ST oy

[ g o g

2. AL FEAI RN AERH 2ZEHL fIp D o ¢ A RR

BBt 27~ PP s Y e

b

EF S AT R

RES 43 (rKS) » # &k

B.H TPHR2TAMFADRAG SR HLRRN > o4 L3 p
R+ THPHHEL P FRESn 2o
AET ARG flaking F

(EREE E

4. B Zenffes DL RHENEE B 4 RHL REER A L
KFHRar Fr22d 2 F83 < o

PRk % 34 F 24 ke

\4
=N
8>

AFVH LA REIRY

D3R A ¥ R E M4 R RSN D SR HGEE AR E R

174



Vit dg
AR REP P ERL AL EBCER N PE 0 T R
o IS AR S RIS -

fg‘!:,’ fk%:]‘iirﬁg °

AR AR RN ERE 6REHEAER -
B EE ) FoIRA 2 TR

FER(e 23T ) o

PR EFFLE T M TRHERHD o c Bk
’&‘ N ” :‘;E ” ﬁ:‘ N ” %};FIT” f’é 0 l—al:; 66
FON22 D22°N % TTF £ 4 %

Ay 5 -7

CHGEHTFHRESS AL B R HE A RE o A

HAFELY BEALEFEP o 2 o

175



L)k R it g

176



N
ol
d‘
e
%

342

4701998 A REN A E RPIFL R BELFEFELR
Jaw > 48 F o

B iE® > 1959 AR REFHEPFP AL FHE %27 o The world
book > & » S -

FBZ FLFE FEAY IR -PHE P M- RE
2001 KW 52 x T EBEMEIET THAATFREYD
T WY LA B EIREYE X

KB MG 2 A FEEP 2009 L RAFHHEN L

AITERT RBFE (=) BERRA B Lk

CHPET F A e 18020080 3R KN T BB A

R B3 % AEF 22 (3) -

(rn\

MIBEE T2 -ZRF FARY o925 Fla&h -fal 8%
2 52008 KV TRFEAE AL S RIREERE DS o AR RS
(IR Sy Sl R

HEeZ2 2457244784 55T Flwic Lz > 2007

KV BRERPRTBRET FHTE B3 FR T Bl R et

177



REX~HFPZ BA-FRHET R EHA k2T 2008 LR E
PREDERERTRE - BERFOFE Rt =P L FE -

£ 802005 LA RAXEDLEFT  FET PRETRD
Bh o PFIINYEF LA LPEIRL o

£ hE 2006 LhABEPPHELETRALZSER (-) » 5E

FPWEFTRTAEL o BERFLF E Tt yHEFELE o

HTE 20000 d R RAA KT FHAK P AR AN A E SRR

s
&

/ﬁi‘ga‘%@,]‘a«:}f ‘:JLLI" glqvtﬁiji%}@’ﬂ’/g/jr_;}'ﬂ Zﬂ’“hl—l—ﬁﬁ

Baker, A.C.: Flexibility and specificity in coral-algal symbiosis: Diversity,

ecology and biogeography of Symbiodinium. Annual Review of
Ecology and Systematics 34 (2003) 661-689.

Barott, K.L., Caselle, J.E., Dinsdale, E.A., Friedlander, A.M., Maragos,
J.E., Obura, D., Rohwer, FL., Sandin, S.A., Smith, J.E. and
Zgliczynski, B.: The Lagoon at Caroline/Millennium Atoll, Republic
of Kiribati: Natural History of a Nearly Pristine Ecosystem. PL0S

ONE5 (2010) €10950.

Berkelmans, R.a.v.0., M. : The role of zooxanthellae in the thermal

tolerance of corals a 'nugget of hope' for coral reefs in an era of
178



N

55 < Rk
climate change. Proceedings of the Royal Society of London B
Biological Sciences 273 (2006) 2305-2312.

Black, R. and Johnson, M.S.: Growth-Rates in Outbreak Populations of

the Corallivorous Gastropod Drupella-Cornus (Roding 1798) at

Ningaloo Reef, Western-Australia. Coral Reefs 13 (1994 )

145-150.
Bosscher, H.: Computerized-Tomography and Skeletal Density of Coral

Skeletons. Coral Reefs 12 (1993) 97-103.
Brown, B.E. and Ogden, J.C.: Coral Bleaching. Scientific American 268

(1993) 64-70.

Brown, B.E. and Subarsono: Damage and Recovery of Coral Reefs

Affected by EI-Nino Related Seawater Warming in the Thousand

Islands, Indonesia. Coral Reefs8 (1990) 163-170.

Chen, C.A., Yang, Y.W., Wei, N.V., Tsai, W.S. and Fang, L.S.: Symbiont

diversity in scleractinian corals from tropical reefs and subtropical
non-reef communities in Taiwan. Coral Reefs 24 (2005) 11-22.

Chesher, R.H.: Destruction of Pacific Corals by Sea Star Acanthaster
Planci. Science 165 (1969) 280-&.

Collins, M., An, S.I., Cai, W.J., Ganachaud, A., Guilyardi, E., Jin, F.F,,
Jochum, M., Lengaigne, M., Power, S., Timmermann, A., Vecchi, G.

and Wittenberg, A.: The impact of global warming on the tropical

Pacific ocean and El Nino. Nature Geoscience 3 (2010) 391-397.

179



Correa, A.M.S., Brandt, M.E., Smith, T.B., Thornhill, D.J. and Baker,

A.C.. Symbiodinium associations with diseased and healthy

scleractinian corals. Coral Reefs 28 (2009) 437-448.

Dai CF, Soong K and TY, F.: Sexual reproduction of corals in northern
and southern Taiwan., Proc. 7th Coral Reef Symp., Guam 1992, pp.
448-455,

De'ath, G., Lough, JM. and Fabricius, K.E.. Declining Coral

Calcification on the Great Barrier Reef. Science 323 (2009 )

116-119.
Diaz-Pulido, G., Harii, S., McCook, L.J. and Hoegh-Guldberg, O.: The

impact of benthic algae on the settlement of a reef-building coral.
Coral Reefs29 (2010) 203-208.
Dodge, R.E., Aller, R.C. and Thomson, J.: Coral Growth Related to

Resuspension of Bottom Sediments. Nature 247 (1974) 574-576.

Dodge, R.E. and Vaisnys, J.R.: Hermatypic Coral Growth Banding as
Environmental Recorder. Nature 258 (1975) 706-708.

Donaldson, T.J. and Sadovy, Y.: Threatened fishes of the world: Cheilinus
undulatus Ruppell, 1835 (Labridae) . Environmental Biology of
Fishes 62 (2001) 428-428.

Dulvy, N.K., Freckleton, R.P. and Polunin, N.V.C.: Coral reef cascades

and the indirect effects of predator removal by exploitation. Ecology

Letters7 (2004) 410-416.

180



N

55 < Rk
Dupont, S., Havenhand, J., Thorndyke, W., Peck, L. and Thorndyke, M.:

Near-future level of CO2-driven ocean acidification radically affects

larval survival and development in the brittlestar Ophiothrix fragilis.

Marine Ecology-Progress Series 373 (2008) 285-294.

Edinger, E.N., Jompa, J., Limmon, G.V., Widjatmoko, W. and Risk, M.J.:
Reef degradation and coral biodiversity in Indonesia: Effects of

land-based pollution, destructive fishing practices and changes over

time. Marine Pollution Bulletin 36  (1998) 617-630.

Edinger, E.N. and Risk, M.J.: Reef classification by coral morphology

predicts coral reef conservation value. Biological Conservation 92
(2000) 1-13.

Edmunds, P.J., Gates, R.D. and Gleason, D.F.: The biology of larvae from

the reef coral Porites astreoides, and their response to temperature
disturbances. Marine Biology 139 (2001) 981-989.

Fadlallah, Y.H.: Sexual reproduction, development and larval biology in
scleractinian corals Coral Reefs (1983) 129-150.

Fan, T.Y. and Dai, C.F.: Reproductive plasticity in the reef coral

Echinopora lamellosa. Marine Ecology-Progress Series 190 (1999 )
297-301.
Garcia, J.R. and Alifio, P.M.: Factors influencing coral recruitment

patterns in the Sulu Sea marine corridors, Proceedings of the 11th

International Coral Reef Symposium, Ft. Lauderdale, Florida, 2008.

181



Garrison, V. and Ward, G.: Storm-generated coral fragments - A viable

source of transplants for reef rehabilitation. Biological Conservation

141 (2008) 3089-3100.

Gilmour, J.: Experimental investigation into the effects of suspended

sediment on fertilisation, larval survival and settlement in a

scleractinian coral. Marine Biology 135 (1999) 451-462.

Gilmour, J.P., Smith, L.D. and Brinkman, R.M.: Biannual spawning,
rapid larval development and evidence of self-seeding for

scleractinian corals at an isolated system of reefs. Marine Biology
156 (2009) 1297-13009.

Gleason, D.F., Danilowicz, B.S. and Nolan, C.J.: Reef waters stimulate

substratum exploration in planulae from brooding Caribbean corals.
Coral Reefs 28 (2009) 549-554.

Glynn, P.W.: Rolling stones amongst the scleractinia: mobile coralliths in
the Gulf of Panama., Proc 2nd Int Coral Reef Symp, Brisbane, 1974,
pp. 183-198.

Glynn, PW. and Krupp, D.A.: Feeding Biology of a Hawaiian Sea Star

Corallivore, Culcita-Novaeguineae Muller and Troschel. Journal of

Experimental Marine Biology and Ecology 96 (1986)  75-96.

Glynn, PW., Mate, J.L., Baker, A.C. and Calderon, M.O.: Coral bleaching
and mortality in panama and Ecuador during the 1997-1998 El

Nino-Southern oscillation event: Spatial/temporal patterns and

182



N

55 < Rk
comparisons with the 1982-1983 event. Bulletin of Marine Science
69 (2001) 79-109.

Golbuu, Y., Victor, S., Penland, L., Idip, D., Emaurois, C., Okaji, K.,

Yukihira, H., lwase, A. and van Woesik, R.: Palau's coral reefs show

differential habitat recovery following the 1998-bleaching event.

Coral Reefs 26 (2007) 319-332.

Goreau, T.F. and Goreau, N.I.: The Physiology of Skeleton Formation in

Corals .2. Calcium Deposition by Hermatypic Corals under Various
Conditions in the Reef. Biological Bulletin 117 (1959) 239-250.

Goreau, T.F. and Yonge, C.M.: Coral Community on Muddy Sand. Nature
217 (1968) 421-&.

Goreau, T.J. and Macfarlane, A.H.: Reduced Growth-Rate of

Montastrea-Annularis Following the 1987-1988 Coral-Bleaching
Event. Coral Reefs 8 (1990) 211-215.

Gosselin, L.A. and Qian, P.Y.: Juvenile mortality in benthic marine
invertebrates. Marine Ecology-Progress Series 146 ( 1997 )

265-282.
Graham, E.M., Baird, A.H. and Connolly, S.R.: Survival dynamics of

scleractinian coral larvae and implications for dispersal. Coral Reefs

27 (2008) 529-539.

Green, D.H., Edmunds, P.J., Pochon, X. and Gates, R.D.: The effects of
substratum type on the growth, mortality, and photophysiology of

183



juvenile corals in St. John, US Virgin Islands. Journal of
Experimental Marine Biology and Ecology 384 (2010) 18-29.

Halpern, B.S., Walbridge, S., Selkoe, K.A., Kappel, C.V., Micheli, F.,
D'Agrosa, C., Bruno, J.F., Casey, K.S., Ebert, C., Fox, H.E., Fujita,
R., Heinemann, D., Lenihan, H.S., Madin, E.M.P., Perry, M.T., Selig,
E.R., Spalding, M., Steneck, R. and Watson, R.: A global map of

human impact on marine ecosystems. Science 319 ( 2008 )

948-952.

Harriott, V.J.: Mortality-Rates of Scleractinian Corals before and during a
Mass Bleaching Event. Marine Ecology-Progress Series 21  (1985)

81-88.
Harrison, P.L., Babcock, R.C., Bull, G.D., Oliver, J.K., Wallace, C.C. and

Willis, B.L.: Mass Spawning in Tropical Reef Corals. Science 223

(1984) 1186-1189.

Hawkins, S.V.. Feeding Preference of the Cushion Star, Culcita
Novaeguineae in Mo’orea. University of California, Berkeley, ,
2006.

Hoegh-Guldberg O, M.P., Hooten AJ, Steneck RS, Greenfield P, Gomez E,
Harvell CD, Sale PF, Edwards AJ, Caldeira K, Knowlton N, Eakin
CM, Iglesias-Prieto R, Muthiga N, Bradbury RH, Dubi A, Hatziolos

ME: Coral reefs under rapid climate change and ocean acidification.

Science 318 (2007) 1737-1742.

184



N

R
Hoeghguldberg, O. and Smith, G.J.. The Effect of Sudden Changes in
Temperature, Light and Salinity on the Population-Density and
Export of Zooxanthellae from the Reef Corals Stylophora-Pistillata

Esper and Seriatopora-Hystrix Dana. Journal of Experimental

Marine Biology and Ecology 129 (1989) 279-303.

James E and Sorauf: Colonial form, free-living corals, and macroborers
from the Pleistocene of South Florida 2010.
Jokiel, P.L. and Coles, S.L.: Response of Hawaiian and Other

Indo-Pacific Reef Corals to Elevated-Temperature. Coral Reefs 8
(1990) 155-162.

Jones, R.J., Hoegh-Guldberg, O., Larkum, A.W.D. and Schreiber, U.:
Temperature-induced bleaching of corals begins with impairment of

the CO2 fixation mechanism in zooxanthellae. Plant Cell and
Environment21 (1998) 1219-1230.
Kain, J.M.: The Seasons in the Subtidal. British Phycological Journal 24
(1989) 203-215.
Kissling, D.: Circumrotatory growth form in Recent and Silurian corals.
In: Boardman RS, C.A., Oliver WA Jr. (Ed.) , Animal colonies:

Development and functioning throughtime. Dowden, Hutchinson
and Ross, Stroudsburg, 1973, pp. 43-58.
Kleypas, J.A. and Yates, K.K.: Coral Reefs and Ocean Acidification.

Oceanography 22 (2009) 108-117.

185



Knutson, D.W., Smith, S.V. and Buddemei.Rw: Coral Chronometers -
Seasonal Growth Bands in Reef Corals. Science 177 (1972)

270-&.

Kuo, K.M. and Soong, K.: Post-Settlement Survival of Reef-Coral
Juveniles in Southern Taiwan. Zoological Studies 49 (2010)

Levitan, D.R. and Petersen, C.: Sperm Limitation in the Sea. Trends in
Ecology & Evolution 10 (1995) 228-231.

Lewis, J.B.: Spherical Growth in the Caribbean Coral

Siderastrea-Radians  ( Pallas ) and Its Survival in Disturbed

Habitats. Coral Reefs 7 (1989) 161-167.

Littler, M.M. and Littler, D.S.: Models of tropical reef biogenesis: the
contribution of algae. . Progress in phycological research 3 (1984 )
323-364.

Littler, M.M., Littler, D.S. and Brooks, B.L.: Harmful algae on tropical

coral reefs: Bottom-up eutrophication and top-down herbivory.

Harmful Algae 5 (2006) 565-585.

Lough, J.M. and Barnes, D.J.: Environmental controls on growth of the

massive coral Porites. Journal of Experimental Marine Biology and

Ecology 245 (2000) 225-243.

Magnussen, S. and Boyle, T.J.B.: Estimating Sample-Size for Inference

About the Shannon-Weaver and the Simpson Indexes of

186



N

%5 < Rt
Species-Diversity. Forest Ecology and Management 78 (1995 )

71-84.
Maida, M., Coll, J.C. and Sammarco, P.W.: Shedding New Light on

Scleractinian Coral Recruitment. Journal of Experimental Marine
Biology and Ecology 180 (1994) 189-202.

Marshall, P.A. and Baird, A.H.: Bleaching of corals on the Great Barrier

Reef: differential susceptibilities among taxa. Coral Reefs 19
(2000) 155-163.

Maynard, J.A., Anthony, K.R.N., Marshall, P.A. and Masiri, I.. Major

bleaching events can lead to increased thermal tolerance in corals.
Marine Biology 155 (2008) 173-182.

Mcclanahan, T.R.: Coral-Eating Snail Drupella-Cornus Population

Increases in Kenyan Coral-Reef Lagoons. Marine Ecology-Progress
Series 115 (1994) 131-137.

McClanahan, T.R.: Bleaching damage and recovery potential of
Maldivian coral reefs. Marine Pollution Bulletin 40 (2000 )

587-597.
McNeil, B.l. and Matear, R.J.: Southern Ocean acidification: A tipping
point at 450-ppm atmospheric CO2. Proceedings of the National

Academy of Sciences of the United States of America 105 (2008 )

18860-18864.

187



Miller, M.W., Weil, E. and Szmant, A.M.: Coral recruitment and juvenile

mortality as structuring factors for reef benthic communities in

Biscayne National Park, USA. Coral Reefs 19 (2000) 115-123.

Moore, R.J.: Is Acanthaster-Planci an R-Strategist. Nature 271 (1978)

56-57.

Moore, S.E., and R.C. Lien: Pilot whales follow internal solitary waves in

the South China Sea. Marine Mammal Science 23 ( 2007 )

193-196
Moran, P.J., Death, G, Baker, \.J., Bass, D.K., Christie, C.A., Miller, I.R.,
Millersmith, B.A. and Thompson, A.A.: Pattern of Outbreaks of

Crown-of-Thorns Starfish ( Acanthaster-Planci L)  Along the
Great-Barrier-Reef since 1966. Australian Journal of Marine and
Freshwater Research 43 (1992) 555-568.

Morimoto, N., Furushima, Y., Nagao, M., Irie, T., lguchi, A., Suzuki, A.
and Sakai, K.: Water-Quality Variables across Sekisei Reef, A Large

Reef Complex in Southwestern Japan. Pacific Science 64 (2010)

113-123.
Morton, B. and Blackmore, G.: Seasonal variations in the density of and

corallivory by Drupella rugosa and Cronia margariticola

( Caenogastropoda: Muricidae)  from the coastal waters of Hong
Kong: ('plagues' or ‘aggregations'? Journal of the Marine Biological

Association of the United Kingdom 89 (2009)  147-159.

188



N

%4 <k
Nie, B.F.,, Chen, T.G, Liang, M.T., Wang, Y.Q., Zhong, J.L. and Zhu, Y.Z.:

Relationship between coral growth rate and sea surface temperature

in the northern part of South China Sea during the past 100 a.
Science in China Series D-Earth Sciences 40 (1997) 173-182.

Okubo, N., Motokawa, T. and Omori, M.: When fragmented coral spawn?
Effect of size and timing on survivorship and fecundity of
fragmentation in Acropora formosa. Marine Biology 151 (2007)
353-363.

Pearson, R.G.: Recovery and Recolonization of Coral Reefs. Marine

Ecology-Progress Series4 (1981)  105-122.

Pearson, R.G., and Endean, R.: A preliminary study of the coral predator

Acanthaster planci (L.) (Asteroidea) on the Great Barrier Reef.

In: Notes, Q.D.o.H.aM.F. (Ed.) , 1969, pp. 27-68.

Penin, L., Michonneau, F., Baird, A.H., Connolly, S.R., Pratchett, M.S.,
Kayal, M. and Adjeroud, M.: Early post-settlement mortality and the

structure of coral assemblages. Marine Ecology-Progress Series 408
(2010) 55-U76.

Pet-Soede, C., Cesar, H.S.J. and Pet, J.S.: An economic analysis of blast

fishing on Indonesian coral reefs. Environmental Conservation 26
(1999) 83-93.

Pichon, M.: Free living scleractinian coral communities in the coral reefs
of Madagascar., Proc 2nd Int Coral Reef Symp Brisbane, 1974, pp.

173-181.
189



Pratchett, M.S.. Feeding preferences of Acanthaster planci

( Echinodermata : Asteroidea) under controlled conditions of

food availability. Pacific Science 61 (2007) 113-120.

Price, N.: Habitat selection, facilitation, and biotic settlement cues affect

distribution and performance of coral recruits in French Polynesia.
Oecologia 163 (2010)  747-758.

Quinn, N.J. and Kojis, B.L.: The dynamics of coral reef community

structure and recruitment patterns around Rota, Saipan, and Tinian,
western Pacific. Bulletin of Marine Science 72 (2003) 979-996.

Randall, C.J. and Szmant, A.M.. Elevated Temperature Affects

Development, Survivorship, and Settlement of the Elkhorn Coral,

Acropora palmata ( Lamarck 1816 ) . Biological Bulletin 217

(2009) 269-282.

Refinetti, R., Cornelissen, G. and Halberg, F.: Procedures for numerical

analysis of circadian rhythms. Biological Rhythm Research 38
(2007) 275-325.
Riegl, B. and Branch, G.M.: Effects of Sediment on the Energy Budgets

of 4 Scleractinian ( Bourne 1900 ) and 5 Alcyonacean
( Lamouroux 1816 )  Corals. Journal of Experimental Marine

Biology and Ecology 186 (1995) 259-275.

190



N

St 2 gk
Rinkevich, B.: Restoration strategies for coral reefs damaged by
recreational activities: The use of sexual and asexual recruits.

Restoration Ecology 3 (1995) 241-251.

Roberts, L.: Coral Bleaching Threatens Atlantic Reefs. Science 238
(1987) 1228-1229.
Rodolfo-Metalpa, R., Richard, C., Allemand, D., Bianchi, C.N., Morri, C.

and Ferrier-Pages, C.: Response of zooxanthellae in symbiosis with

the Mediterranean corals Cladocora caespitosa and Oculina
patagonica to elevated temperatures. Marine Biology 150 (2006 )
45-55.

Rogers, C.S.: Sublethal and Lethal Effects of Sediments Applied to

Common Caribbean Reef Corals in the Field. Marine Pollution
Bulletin 14 (1983) 378-382.

Rowan, R.: Coral bleaching - Thermal adaptation in reef coral symbionts.
Nature 430 (2004) 742-742.

Rumrill, S.S.: Natural Mortality of Marine Invertebrate Larvae. Ophelia
32 (1990) 163-198.

Sammarco, P.W.: Diadema and Its Relationship to Coral Spat Mortality -

Grazing, Competition, and Biological Disturbance. Journal of

Experimental Marine Biology and Ecology 45 (1980) 245-272.

Sandin, S.A., Smith, J.E., DeMartini, E.E., Dinsdale, E.A., Donner, S.D.,
Friedlander, A.M., Konotchick, T., Malay, M., Maragos, J.E., Obura,

D., Pantos, O., Paulay, G, Richie, M., Rohwer, F., Schroeder, R.E.,
191



Walsh, S., Jackson, J.B.C., Knowlton, N. and Sala, E.: Baselines and
Degradation of Coral Reefs in the Northern Line Islands. PLoS ONE

3 (2008) el548.

Schoepf, V., Herler, J. and Zuschin, M.: Microhabitat use and prey
selection of the coral-feeding snail Drupella cornus in the northern
Red Sea. Hydrobiologia 641 (2010) 45-57.

Scoffin, T.P., Tudhope, A.W., Brown, B.E., Chansang, H. and Cheeney,

R.F.: Patterns and Possible Environmental Controls of

Skeletogenesis of Porites-Lutea, South Thailand. Coral Reefs 11
(1992) 1-11.

Silverman, J., Lazar, B., Cao, L., Caldeira, K. and Erez, J.: Coral reefs
may start dissolving when atmospheric CO2 doubles. Geophysical
Research Letters36 (2009) -.

Sluka, R.D. and Miller, M.W.: Status of crown-of-thorns starfish in
Laamu Atoll, Republic of Maldives. Bulletin of Marine Science 65

(1999) 253-258.

Smith, L.W.: Influence of water motion on resistance of corals to high

temperatures: Evidence from a field transplant experiment, 2004.

Soong, K., Chen, M.H., Chen, C.L., Dai, C.F,, Fan, T.Y., Li, J.J. and Fan,

H.M.: Spatial and temporal variation of coral recruitment in Taiwan.

Coral Reefs 22 (2003) 224-228.

192



N

55 < Rk

Soong, K. and Chen, T.A.: Coral transplantation: Regeneration and
growth of Acropora fragments in a nursery. Restoration Ecology 11
(2003) 62-71.

Soong, K.Y. and Lang, J.C.. Reproductive Integration in Reef Corals.

Biological Bulletin 183 (1992)  418-431.

Stone, L., Eilam, E., Abelson, A. and Ilan, M.: Modelling coral reef

biodiversity and habitat destruction. Marine Ecology-Progress Series

134 (1996) 299-302.

Strathmann, R.R.: Feeding and Nonfeeding Larval Development and

Life-History Evolution in Marine-Invertebrates. Annual Review of

Ecology and Systematics 16 (1985) 339-361.

Suwa, R., Nakamura, M., Morita, M., Shimada, K., Iguchi, A., Sakai, K.

and Suzuki, A.: Effects of acidified seawater on early life stages of

scleractinian corals ( Genus Acropora) . Fisheries Science 76

(2010) 93-99.

Szmant, A.M. and Gassman, N.J.: The Effects of Prolonged Bleaching on

the Tissue Biomass and Reproduction of the Reef Coral

Montastrea-Annularis. Coral Reefs 8 (1990) 217-224.

Thorson , G.: Reproductive and larval ecology of marine bottom

invertebrates. Biol Rev Camb Philos Soc1 (1950)  1-45.

Toller, WW., R. Rowan and Knowlton., N.. Repopulation of

zooxanthellae in the Caribbean corals Montastraea annularis and M.

193



faveolata following experimental and diseaseassociated bleaching.

Biol. Bull. 201 (2001) 360-373.

Turner, S.J.: Spatial Variability in the Abundance of the Corallivorous

Gastropod Drupella-Cornus. Coral Reefs 13 (1994)  41-48.

Vargas-Angel, B., Zapata, F.A., Hernandez, H. and Jimenez, J.M.: Coral

and coral reef responses to the 1997-98 EI Nino event on the Pacific

coast of Colombia. Bulletin of Marine Science 69 ( 2001 )

111-132.
Vicentuan, K.C., Guest, J.R., Baria, M.V., Cabaitan, P.C., Dizon, R.M.,
Villanueva, R.D., Alino, P.M., Edwards, A.J., Gomez, E.D. and

Heyward, A.J.: Multi-species spawning of corals in north-western
Philippines. Coral Reefs 27 (2008)  83-83.

Wang, X., Wang, D.X., Gao, R.Z. and Sun, D.H.: Anthropogenic climate
change revealed by coral gray values in the South China Sea.
Chinese Science Bulletin 55 (2010) 1304-1310.

Wang, Y.H., Dai, C.F. and Chen, Y.Y.: Physical and ecological processes
of internal waves on an isolated reef ecosystem in the South China
Sea. Geophysical Research Letters 34 (2007)  -.

West, J.M. and Salm, R.V.: Resistance and resilience to coral bleaching:
Implications for coral reef conservation and management.
Conservation Biology 17 (2003) 956-967.

Yap, H.T. and Gomez, E.D.: Growth of Acropora-Pulchra .3.

Preliminary-Observations on the Effects of Transplantation and
194



N

%5 < Rt
Sediment on the Growth and Survival of Transplants. Marine

Biology 87 (1985)  203-209.

Yonge, C.M.: Studies on the biology of the Tortugas corals. : Ill. The
effect of mucus on oxygen consumption. Carnegie Institution of
Washington publication 1935.

Zvuloni, A., Artzy-Randrup, Y., Stone, L., Kramarsky-Winter, E., Barkan,

R. and Loya, Y.. Spatio-Temporal Transmission Patterns of

Black-Band Disease in a Coral Community. Plos One 4 (2009) -.

Baird, A.H., Babcock, R.C. and Mundy, C.P.: Habitat selection by larvae
influences the depth distribution of six common coral species.
Marine Ecology-Progress Series 252 (2003) 289-293.

Baker, A.C.: Flexibility and specificity in coral-algal symbiosis: Diversity,
ecology and biogeography of Symbiodinium. Annual Review of
Ecology and Systematics 34 (2003) 661-689.

Barott, K.L., Caselle, J.E., Dinsdale, E.A., Friedlander, A.M., Maragos,
J.E., Obura, D., Rohwer, FL., Sandin, S.A., Smith, J.E. and
Zgliczynski, B.: The Lagoon at Caroline/Millennium Atoll, Republic
of Kiribati: Natural History of a Nearly Pristine Ecosystem. PL0S
ONE 5 (2010) €10950.

Berkelmans, R.a.v.0., M. : The role of zooxanthellae in the thermal
tolerance of corals a 'nugget of hope' for coral reefs in an era of
climate change. Proceedings of the Royal Society of London B
Biological Sciences 273 (2006) 2305-2312.

Black, R. and Johnson, M.S.: Growth-Rates in Outbreak Populations of
the Corallivorous Gastropod Drupella-Cornus (Roding 1798) at
Ningaloo Reef, Western-Australia. Coral Reefs 13 (1994) 145-150.

Bosscher, H.: Computerized-Tomography and Skeletal Density of Coral
Skeletons. Coral Reefs 12 (1993) 97-103.

Brown, B.E. and Ogden, J.C.: Coral Bleaching. Scientific American 268
(1993) 64-70.

Brown, B.E. and Suharsono: Damage and Recovery of Coral Reefs
Affected by EI-Nino Related Seawater Warming in the Thousand

Islands, Indonesia. Coral Reefs 8 (1990) 163-170.
195



Chen, C.A,, Yang, Y.W., Wei, N.V., Tsai, W.S. and Fang, L.S.: Symbiont
diversity in scleractinian corals from tropical reefs and subtropical
non-reef communities in Taiwan. Coral Reefs 24 (2005) 11-22.

Chesher, R.H.: Destruction of Pacific Corals by Sea Star Acanthaster
Planci. Science 165 (1969) 280-&.

Collins, M., An, S.I., Cai, W.J., Ganachaud, A., Guilyardi, E., Jin, F.F,,
Jochum, M., Lengaigne, M., Power, S., Timmermann, A., Vecchi, G.
and Wittenberg, A.: The impact of global warming on the tropical
Pacific ocean and EIl Nino. Nature Geoscience 3 (2010) 391-397.

Cooper, T.F., De 'Ath, G, Fabricius, K.E. and Lough, J.M.: Declining
coral calcification in massive Porites in two nearshore regions of the
northern Great Barrier Reef. Global Change Biology 14 (2008)
529-538.

Correa, A.M.S., Brandt, M.E., Smith, T.B., Thornhill, D.J. and Baker,
A.C.: Symbiodinium associations with diseased and healthy
scleractinian corals. Coral Reefs 28 (2009) 437-448.

Dai, C.F., K. Soong and T.Y. Fan Sexual reproduction of corals in
northern and southern Taiwan., Proc. 7th Coral Reef Symp., Guam
1992, pp. 448-455.

De'ath, G., Lough, JM. and Fabricius, K.E.. Declining Coral
Calcification on the Great Barrier Reef. Science 323 (2009) 116-119.

Diaz-Pulido, G., Harii, S., McCook, L.J. and Hoegh-Guldberg, O.: The
impact of benthic algae on the settlement of a reef-building coral.
Coral Reefs 29 (2010) 203-208.

Dodge, R.E., Aller, R.C. and Thomson, J.: Coral Growth Related to
Resuspension of Bottom Sediments. Nature 247 (1974) 574-576.
Dodge, R.E. and Vaisnys, J.R.: Hermatypic Coral Growth Banding as

Environmental Recorder. Nature 258 (1975) 706-708.

Donaldson, T.J. and Sadovy, Y.: Threatened fishes of the world: Cheilinus
undulatus Ruppell, 1835 (Labridae). Environmental Biology of
Fishes 62 (2001) 428-428.

Dulvy, N.K., Freckleton, R.P. and Polunin, N.V.C.: Coral reef cascades
and the indirect effects of predator removal by exploitation. Ecology
Letters 7 (2004) 410-416.

Dupont, S., Havenhand, J., Thorndyke, W., Peck, L. and Thorndyke, M.:
Near-future level of CO2-driven ocean acidification radically affects
larval survival and development in the brittlestar Ophiothrix fragilis.

Marine Ecology-Progress Series 373 (2008) 285-294.
196



3 2 Rk

2

Edinger, E.N., Jompa, J., Limmon, G.V., Widjatmoko, W. and Risk, M.J.:
Reef degradation and coral biodiversity in Indonesia: Effects of
land-based pollution, destructive fishing practices and changes over
time. Marine Pollution Bulletin 36 (1998) 617-630.

Edinger, E.N. and Risk, M.J.: Reef classification by coral morphology
predicts coral reef conservation value. Biological Conservation 92
(2000) 1-13.

Edmunds, P.J., Gates, R.D. and Gleason, D.F.: The biology of larvae from
the reef coral Porites astreoides, and their response to temperature
disturbances. Marine Biology 139 (2001) 981-989.

Fadlallah, Y.H.: Sexual reproduction, development and larval biology in
scleractinian corals Coral Reefs (1983) 129-150.

Fan, T.Y. and Dai, C.F..: Reproductive plasticity in the reef coral
Echinopora lamellosa. Marine Ecology-Progress Series 190 (1999)
297-301.

Garcia, J.R. and Alifio, P.M.: Factors influencing coral recruitment
patterns in the Sulu Sea marine corridors, Proceedings of the 11th
International Coral Reef Symposium, Ft. Lauderdale, Florida, 2008.

Garrison, V. and Ward, G.: Storm-generated coral fragments - A viable
source of transplants for reef rehabilitation. Biological Conservation
141 (2008) 3089-3100.

Gilmour, J.: Experimental investigation into the effects of suspended
sediment on fertilisation, larval survival and settlement in a
scleractinian coral. Marine Biology 135 (1999) 451-462.

Gilmour, J.P., Smith, L.D. and Brinkman, R.M.: Biannual spawning,
rapid larval development and evidence of self-seeding for
scleractinian corals at an isolated system of reefs. Marine Biology
156 (2009) 1297-1309.

Gleason, D.F., Danilowicz, B.S. and Nolan, C.J.: Reef waters stimulate
substratum exploration in planulae from brooding Caribbean corals.
Coral Reefs 28 (2009) 549-554.

Glynn, P.W.: Rolling stones amongst the scleractinia: mobile coralliths in
the Gulf of Panama., Proc 2nd Int Coral Reef Symp, Brisbane, 1974,
pp. 183-198.

Glynn, PW. and Krupp, D.A.: Feeding Biology of a Hawaiian Sea Star
Corallivore, Culcita-Novaeguineae Muller and Troschel. Journal of
Experimental Marine Biology and Ecology 96 (1986) 75-96.

197



Glynn, PW., Mate, J.L., Baker, A.C. and Calderon, M.O.: Coral bleaching
and mortality in panama and Ecuador during the 1997-1998 El
Nino-Southern oscillation event: Spatial/temporal patterns and
comparisons with the 1982-1983 event. Bulletin of Marine Science
69 (2001) 79-1009.

Golbuu, Y., Victor, S., Penland, L., Idip, D., Emaurois, C., Okaji, K.,
Yukihira, H., lwase, A. and van Woesik, R.: Palau's coral reefs show
differential habitat recovery following the 1998-bleaching event.
Coral Reefs 26 (2007) 319-332.

Gomez, E.D. and Yap, H.T.: Monitiring reef condition. In: Kenchington,
R.A., Hudson, B.E.T. (Ed.), Coral reef management handbook.
UNESCO regional office for science and technology for southeast
Asia (ROSTSEA), Jakarta, 1988, pp. 171-178.

Goreau, T.F. and Goreau, N.l.: The Physiology of Skeleton Formation in
Corals .2. Calcium Deposition by Hermatypic Corals under Various
Conditions in the Reef. Biological Bulletin 117 (1959) 239-250.

Goreau, T.F. and Yonge, C.M.: Coral Community on Muddy Sand. Nature
217 (1968) 421-&.

Goreau, T.J. and Macfarlane, A.H.: Reduced Growth-Rate of
Montastrea-Annularis Following the 1987-1988 Coral-Bleaching
Event. Coral Reefs 8 (1990) 211-215.

Gosselin, L.A. and Qian, P.Y.: Juvenile mortality in benthic marine
invertebrates. Marine Ecology-Progress Series 146 (1997) 265-282.

Graham, E.M., Baird, A.H. and Connolly, S.R.: Survival dynamics of
scleractinian coral larvae and implications for dispersal. Coral Reefs
27 (2008) 529-539.

Green, D.H., Edmunds, P.J., Pochon, X. and Gates, R.D.: The effects of
substratum type on the growth, mortality, and photophysiology of
juvenile corals in St. John, US Virgin Islands. Journal of
Experimental Marine Biology and Ecology 384 (2010) 18-29.

Halpern, B.S., Walbridge, S., Selkoe, K.A., Kappel, C.V., Micheli, F.,
D'Agrosa, C., Bruno, J.F., Casey, K.S., Ebert, C., Fox, H.E., Fujita,
R., Heinemann, D., Lenihan, H.S., Madin, E.M.P., Perry, M.T., Selig,
E.R., Spalding, M., Steneck, R. and Watson, R.: A global map of
human impact on marine ecosystems. Science 319 (2008) 948-952.

Harriott, V.J.. Mortality-Rates of Scleractinian Corals before and during a
Mass Bleaching Event. Marine Ecology-Progress Series 21 (1985)

81-88.
198



F 2 R

2

Harrison, P.L., Babcock, R.C., Bull, G.D., Oliver, J.K., Wallace, C.C. and
Willis, B.L.: Mass Spawning in Tropical Reef Corals. Science 223
(1984) 1186-1189.

Hawkins, S.V.. Feeding Preference of the Cushion Star, Culcita
Novaeguineae in Mo’orea. University of California, Berkeley, |,
2006.

Hoegh-Guldberg O, M.P., Hooten AJ, Steneck RS, Greenfield P, Gomez E,
Harvell CD, Sale PF, Edwards AJ, Caldeira K, Knowlton N, Eakin
CM, Iglesias-Prieto R , Muthiga N, Bradbury RH, Dubi A, Hatziolos
ME: Coral reefs under rapid climate change and ocean acidification.
Science 318 (2007) 1737-1742.

Hoeghguldberg, O. and Smith, GJ.: The Effect of Sudden Changes in
Temperature, Light and Salinity on the Population-Density and
Export of Zooxanthellae from the Reef Corals Stylophora-Pistillata
Esper and Seriatopora-Hystrix Dana. Journal of Experimental
Marine Biology and Ecology 129 (1989) 279-303.

Huston, M.A.: Biological diversity: the coexistence of species on
changing landscapes. , Cambridge University Press. Cambridge,
New York, 1994, pp. 681.

Jokiel, P.L. and Coles, S.L.: Response of Hawaiian and Other
Indo-Pacific Reef Corals to Elevated-Temperature. Coral Reefs 8
(1990) 155-162.

Jones, R.J., Hoegh-Guldberg, O., Larkum, A.W.D. and Schreiber, U.:
Temperature-induced bleaching of corals begins with impairment of
the CO2 fixation mechanism in zooxanthellae. Plant Cell and
Environment 21 (1998) 1219-1230.

Kain, J.M.: The Seasons in the Subtidal. British Phycological Journal 24
(1989) 203-215.

Kissling, D.: Circumrotatory growth form in Recent and Silurian corals.
In: Boardman RS, C.A., Oliver WA Jr. (Ed.), Animal colonies:
Development and functioning throughtime. Dowden, Hutchinson
and Ross, Stroudsburg, 1973, pp. 43-58.

Kleypas, J.A. and Yates, K.K.: Coral Reefs and Ocean Acidification.
Oceanography 22 (2009) 108-117.

Knutson, D.W., Smith, S.V. and Buddemei.Rw: Coral Chronometers -
Seasonal Growth Bands in Reef Corals. Science 177 (1972) 270-&.

Kuo, K.M. and Soong, K.:. Post-Settlement Survival of Reef-Coral

Juveniles in Southern Taiwan. Zoological Studies 49 (2010).
199



Levitan, D.R. and Petersen, C.. Sperm Limitation in the Sea. Trends in
Ecology & Evolution 10 (1995) 228-231.

Lewis, J.B.: Spherical Growth in the Caribbean Coral
Siderastrea-Radians (Pallas) and Its Survival in Disturbed Habitats.
Coral Reefs 7 (1989) 161-167.

Littler, M.M. and Littler, D.S.: Models of tropical reef biogenesis: the
contribution of algae. . Progress in phycological research 3 (1984)
323-364.

Littler, M.M., Littler, D.S. and Brooks, B.L.: Harmful algae on tropical
coral reefs: Bottom-up eutrophication and top-down herbivory.
Harmful Algae 5 (2006) 565-585.

Lough, J.M. and Barnes, D.J.: Environmental controls on growth of the
massive coral Porites. Journal of Experimental Marine Biology and
Ecology 245 (2000) 225-243.

Magnussen, S. and Boyle, T.J.B.: Estimating Sample-Size for Inference
About the Shannon-Weaver and the Simpson Indexes of
Species-Diversity. Forest Ecology and Management 78 (1995)
71-84.

Maida, M., Coll, J.C. and Sammarco, P.W.: Shedding New Light on
Scleractinian Coral Recruitment. Journal of Experimental Marine
Biology and Ecology 180 (1994) 189-202.

Maragos, J.E.: Coral transplantation: a method to create, preserve, and
manage coral reefs. University of Hawaii Sea Grant Prog, 1974, pp.
30.

Marshall, P.A. and Baird, A.H.: Bleaching of corals on the Great Barrier
Reef: differential susceptibilities among taxa. Coral Reefs 19 (2000)
155-163.

Maynard, J.A., Anthony, K.R.N., Marshall, P.A. and Masiri, I.: Major
bleaching events can lead to increased thermal tolerance in corals.
Marine Biology 155 (2008) 173-182.

Mcclanahan, T.R.: Coral-Eating Snail Drupella-Cornus Population
Increases in Kenyan Coral-Reef Lagoons. Marine Ecology-Progress
Series 115 (1994) 131-137.

McClanahan, T.R.: Bleaching damage and recovery potential of
Maldivian coral reefs. Marine Pollution Bulletin 40 (2000) 587-597.

McNeil, B.l. and Matear, R.J.: Southern Ocean acidification: A tipping
point at 450-ppm atmospheric CO2. Proceedings of the National

200



3 2 Rk

2

Academy of Sciences of the United States of America 105 (2008)
18860-18864.

Miller, M.W., Bourque, A.S. and Bohnsack, J.A.: An analysis of the loss
of acroporid corals at Looe Key, Florida, USA: 1983-2000. Coral
Reefs 21 (2002) 179-182.

Miller, M.W., Weil, E. and Szmant, A.M.: Coral recruitment and juvenile
mortality as structuring factors for reef benthic communities in
Biscayne National Park, USA. Coral Reefs 19 (2000) 115-123.

Moore, R.J.: Is Acanthaster-Planci an R-Strategist. Nature 271 (1978)
56-57.

Moore, S.E., and R.C. Lien: Pilot whales follow internal solitary waves in
the South China Sea. Marine Mammal Science 23 (2007) 193-196

Moran, P.J., Death, G, Baker, V.J., Bass, D.K., Christie, C.A., Miller, I.R.,
Millersmith, B.A. and Thompson, A.A.: Pattern of Outbreaks of
Crown-of-Thorns Starfish (Acanthaster-Planci L) Along the
Great-Barrier-Reef since 1966. Australian Journal of Marine and
Freshwater Research 43 (1992) 555-568.

Morimoto, N., Furushima, Y., Nagao, M., Irie, T., Iguchi, A., Suzuki, A.
and Sakai, K.: Water-Quality Variables across Sekisei Reef, A Large
Reef Complex in Southwestern Japan. Pacific Science 64 (2010)
113-123.

Morton, B. and Blackmore, G.: Seasonal variations in the density of and
corallivory by Drupella rugosa and Cronia margariticola
(Caenogastropoda: Muricidae) from the coastal waters of Hong
Kong: (‘plagues' or 'aggregations'? Journal of the Marine Biological
Association of the United Kingdom 89 (2009) 147-159.

Nie, B.F., Chen, T.G, Liang, M.T., Wang, Y.Q., Zhong, J.L. and Zhu, Y.Z.:
Relationship between coral growth rate and sea surface temperature
in the northern part of South China Sea during the past 100 a.
Science in China Series D-Earth Sciences 40 (1997) 173-182.

Okubo, N., Motokawa, T. and Omori, M.: When fragmented coral spawn?
Effect of size and timing on survivorship and fecundity of
fragmentation in Acropora formosa. Marine Biology 151 (2007)
353-363.

Pearson, R.G.: Recovery and Recolonization of Coral Reefs. Marine
Ecology-Progress Series 4 (1981) 105-122.

201



Pearson, R.G,, and Endean, R.: A preliminary study of the coral predator
Acanthaster planci (L.) (Asteroidea) on the Great Barrier Reef. In:
Notes, Q.D.o.H.a.M.F. (Ed.), 1969, pp. 27-68.

Penin, L., Michonneau, F., Baird, A.H., Connolly, S.R., Pratchett, M.S.,
Kayal, M. and Adjeroud, M.: Early post-settlement mortality and the
structure of coral assemblages. Marine Ecology-Progress Series 408
(2010) 55-U76.

Pet-Soede, C., Cesar, H.S.J. and Pet, J.S.: An economic analysis of blast
fishing on Indonesian coral reefs. Environmental Conservation 26
(1999) 83-93.

Pichon, M.: Free living scleractinian coral communities in the coral reefs
of Madagascar., Proc 2nd Int Coral Reef Symp Brisbane, 1974, pp.
173-181.

Pratchett, M.S.. Feeding preferences of Acanthaster planci
(Echinodermata : Asteroidea) under controlled conditions of food
availability. Pacific Science 61 (2007) 113-120.

Price, N.: Habitat selection, facilitation, and biotic settlement cues affect
distribution and performance of coral recruits in French Polynesia.
Oecologia 163 (2010) 747-758.

Quinn, N.J. and Kojis, B.L.: The dynamics of coral reef community
structure and recruitment patterns around Rota, Saipan, and Tinian,
western Pacific. Bulletin of Marine Science 72 (2003) 979-996.

Randall, C.J. and Szmant, A.M.. Elevated Temperature Affects
Development, Survivorship, and Settlement of the Elkhorn Coral,
Acropora palmata (Lamarck 1816). Biological Bulletin 217 (2009)
269-282.

Refinetti, R., Cornelissen, G. and Halberg, F.. Procedures for numerical
analysis of circadian rhythms. Biological Rhythm Research 38 (2007)
275-325.

Riegl, B. and Branch, G.M.: Effects of Sediment on the Energy Budgets
of 4 Scleractinian (Bourne 1900) and 5 Alcyonacean (Lamouroux
1816) Corals. Journal of Experimental Marine Biology and Ecology
186 (1995) 259-275.

Rinkevich, B.: Restoration strategies for coral reefs damaged by
recreational activities: The use of sexual and asexual recruits.
Restoration Ecology 3 (1995) 241-251.

Roberts, L.: Coral Bleaching Threatens Atlantic Reefs. Science 238 (1987)

1228-1229.
202



3 2 Rk

2

Rodolfo-Metalpa, R., Richard, C., Allemand, D., Bianchi, C.N., Morri, C.
and Ferrier-Pages, C.: Response of zooxanthellae in symbiosis with
the Mediterranean corals Cladocora caespitosa and Oculina
patagonica to elevated temperatures. Marine Biology 150 (2006)
45-55,

Rogers, C.S.: Sublethal and Lethal Effects of Sediments Applied to
Common Caribbean Reef Corals in the Field. Marine Pollution
Bulletin 14 (1983) 378-382.

Rowan, R.: Coral bleaching - Thermal adaptation in reef coral symbionts.
Nature 430 (2004) 742-742.

Rumrill, S.S.: Natural Mortality of Marine Invertebrate Larvae. Ophelia
32 (1990) 163-198.

Sammarco, P.W.: Diadema and Its Relationship to Coral Spat Mortality -
Grazing, Competition, and Biological Disturbance. Journal of
Experimental Marine Biology and Ecology 45 (1980) 245-272.

Sandin, S.A., Smith, J.E., DeMartini, E.E., Dinsdale, E.A., Donner, S.D.,
Friedlander, A.M., Konotchick, T., Malay, M., Maragos, J.E., Obura,
D., Pantos, O., Paulay, G.,, Richie, M., Rohwer, F., Schroeder, R.E.,
Walsh, S., Jackson, J.B.C., Knowlton, N. and Sala, E.: Baselines and
Degradation of Coral Reefs in the Northern Line Islands. PLoS ONE
3 (2008) e1548.

Schoepf, V., Herler, J. and Zuschin, M.: Microhabitat use and prey
selection of the coral-feeding snail Drupella cornus in the northern
Red Sea. Hydrobiologia 641 (2010) 45-57.

Scoffin, T.P., Tudhope, A.W., Brown, B.E., Chansang, H. and Cheeney,
R.F.. Patterns and Possible Environmental Controls of
Skeletogenesis of Porites-Lutea, South Thailand. Coral Reefs 11
(1992) 1-11.

Silverman, J., Lazar, B., Cao, L., Caldeira, K. and Erez, J.: Coral reefs
may start dissolving when atmospheric CO2 doubles. Geophysical
Research Letters 36 (2009) -.

Sluka, R.D. and Miller, M.W.: Status of crown-of-thorns starfish in
Laamu Atoll, Republic of Maldives. Bulletin of Marine Science 65
(1999) 253-258.

Smith, L.W.: Influence of water motion on resistance of corals to high
temperatures: Evidence from a field transplant experiment, 2004.

203



Soong, K., Chen, M.H., Chen, C.L., Dai, C.F,, Fan, T.Y., Li, J.J. and Fan,
H.M.: Spatial and temporal variation of coral recruitment in Taiwan.
Coral Reefs 22 (2003) 224-228.

Soong, K. and Chen, T.A.: Coral transplantation: Regeneration and
growth of Acropora fragments in a nursery. Restoration Ecology 11
(2003) 62-71.

Soong, K.Y. and Lang, J.C.. Reproductive Integration in Reef Corals.
Biological Bulletin 183 (1992) 418-431.

Sorauf, J.E.: Colonial form, free-living corals, and macroborers from the
Pleistocene of South Florida 2010.

Stephenson, W. and Searles, R.B.: EXPERIMENTAL STUDIES ON THE
ECOLOGY OF INTERTIDAL ENVIRONMENTS AT HERON
ISLAND |I. EXCLUSION OF FISH FROM BEACH ROCK.
Australian Journal of Marine & Freshwater Research 11 (1960)
241-267.

Stone, L., Eilam, E., Abelson, A. and Ilan, M.: Modelling coral reef
biodiversity and habitat destruction. Marine Ecology-Progress Series
134 (1996) 299-302.

Strathmann, R.R.: Feeding and Nonfeeding Larval Development and
Life-History Evolution in Marine-Invertebrates. Annual Review of
Ecology and Systematics 16 (1985) 339-361.

Suwa, R., Nakamura, M., Morita, M., Shimada, K., Iguchi, A., Sakali, K.
and Suzuki, A.: Effects of acidified seawater on early life stages of
scleractinian corals (Genus Acropora). Fisheries Science 76 (2010)
93-99.

Szmant, A.M. and Gassman, N.J.: The Effects of Prolonged Bleaching on
the Tissue Biomass and Reproduction of the Reef Coral
Montastrea-Annularis. Coral Reefs 8 (1990) 217-224.

Thorson , G.: Reproductive and larval ecology of marine bottom
invertebrates. Biol Rev Camb Philos Soc 1 (1950) 1-45.

Toller, WW., R. Rowan and Knowlton., N.: Repopulation of
zooxanthellae in the Caribbean corals Montastraea annularis and M.
faveolata following experimental and diseaseassociated bleaching.
Biol. Bull. 201 (2001) 360-373.

Turner, S.J.: Spatial Variability in the Abundance of the Corallivorous
Gastropod Drupella-Cornus. Coral Reefs 13 (1994) 41-48.

204



3 2 Rk

2

Vargas-Angel, B., Zapata, F.A., Hernandez, H. and Jimenez, J.M.: Coral
and coral reef responses to the 1997-98 EI Nino event on the Pacific
coast of Colombia. Bulletin of Marine Science 69 (2001) 111-132.

Vicentuan, K.C., Guest, J.R., Baria, M.V., Cabaitan, P.C., Dizon, R.M.,
Villanueva, R.D., Alino, P.M., Edwards, A.J., Gomez, E.D. and
Heyward, A.J.: Multi-species spawning of corals in north-western
Philippines. Coral Reefs 27 (2008) 83-83.

Wang, X., Wang, D.X., Gao, R.Z. and Sun, D.H.: Anthropogenic climate
change revealed by coral gray values in the South China Sea.
Chinese Science Bulletin 55 (2010) 1304-1310.

Wang, Y.H., Dai, C.F. and Chen, Y.Y.: Physical and ecological processes
of internal waves on an isolated reef ecosystem in the South China
Sea. Geophysical Research Letters 34 (2007) -.

West, J.M. and Salm, R.V.: Resistance and resilience to coral bleaching:
Implications for coral reef conservation and management.
Conservation Biology 17 (2003) 956-967.

Yap, H.T. and Gomez, E.D.. Growth of Acropora-Pulchra .3.
Preliminary-Observations on the Effects of Transplantation and
Sediment on the Growth and Survival of Transplants. Marine
Biology 87 (1985) 203-209.

Yonge, C.M.: Studies on the biology of the Tortugas corals. : I1l. The
effect of mucus on oxygen consumption. Carnegie Institution of
Washington publication 1935.

Zvuloni, A., Artzy-Randrup, Y., Stone, L., Kramarsky-Winter, E., Barkan,
R. and Loya, Y.. Spatio-Temporal Transmission Patterns of
Black-Band Disease in a Coral Community. Plos One 4 (2009) -.

205



	封面
	全文1
	目次
	表次
	圖次
	摘  要
	Abstract
	第一節  前言
	第二節  研究背景
	第三節  東沙環礁概述
	第四節 預期目標

	第二章 東沙環礁珊瑚群聚調查方法與分析
	第一節  材料與方法
	第二節  結果

	第三章 結論與建議
	第一節  結論
	第二節 建議

	附錄一 圖表
	附錄二 東沙環礁珊瑚復原指標評審會議紀錄與回覆
	附錄三 東沙環礁珊瑚復原指標期中審查會議紀錄與回覆
	附錄四 東沙環礁珊瑚復原指標期末審查會議紀錄與回覆
	參考文獻


