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Abstract

Keywords : Dongsha Atoll, coral coverage, rKS, water temperature

Dongsha Atoll situated about 400 Km southwest of Taiwan is the
most complete atoll ecosystem of our seas. We investigated the coral
communities in the lagoon of the Dongsha Atoll National Park. The
numerous patch reefs in the lagoon were used as the sampling units. A
total of 10 pairs of shallow reef tops (1-3 m) and deep reef bases (10-15
m) were investigated. Water temperatures were found to be ~ 1°C higher
at reef tops than on reef bases. The water temperature exceeded 30°C in
36 % of the time at reef tops, and 13% of the time at reef bases, during
the summer period, i.e., between June and September, 2009. The water
temperatures were also higher in the west than in the east of the lagoon.
The reef conditions were compared from 5 aspects to evaluate their
recovery potentials. The small corals are one such factor. A total of 10
families of small corals were recorded in which Faviidae, Fungiidae and
Poritidae constituted the majority. Diversity index comparisons indicated
that reef bases have higher diversity than reef tops. The densities of small
corals, ranging between 0.5-3 individual/m®, are higher on reef bases than
on reef tops. In fungiids, individuals in the eastern lagoon were larger
than those in the western lagoon. The skeletal extension rates of poritid
corals were compared using X-ray pictures showing density bandings.
Higher rates were found in reef bases than in reef tops, but no difference
was found between western and eastern lagoon. On average, the
extension rate is 0.9 cm/year. Tissues of corals were sampled in June

2009 for examination of gonads. However, no reproductive tissues were
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found after decalcification and histology. No coral diseases or pests were
found that may pose a large-scale threat in the near future. The
morphological classes, live-coral coverage, dead-coral coverage were
assessed by photo transects for all 20 sampling sites. Among the
comparisons of reef bases v.s. reef tops and western v.s. eastern lagoons,
only dead-coral coverage was found to be higher in eastern than in
western lagoon. The highest live-coral coverage was 46 % and that of
dead corals was 76 %. Among the three morphological types of corals,
ruderals were found to be high in reef bases than in reef tops, and
coverage of stress-tolerated corals were higher in eastern than in western
lagoon. Among the 10 patch reefs, 4 are represented by mostly K type
competitors and belongs to Conservation Class 2, 3 reefs are presented by
mostly S type stress-tolerated corals and belongs to Conservation Class 1.
The remaining 3 patch reefs belong to the highest Conservation Class 4
and are represented by diverse types of corals. The variations of coral
fauna found among habitats in the lagoon are consistent with the
temperature patterns, i.e., higher temperature poorer coral condition.
Strategies to conserve corals in Dongsha should take temperature

variations within the lagoon into consideration.
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WAEARR I A A TFIRE R A EAF S AFRE AT
BA (blded B WRFEE LA ) o Tl ML RIS

Fib g AR RETERIER RS G AP F F e (Green 2000) -

D. #F23BARAUFERES DAL - 25 FPRERE - J BEPPI
AR 2 X BT UE B ATk 5 k% - Edinger & Risk
(2000) # ;U%m#iW@iﬁﬁﬁﬁmﬂwhﬁiﬁﬁ&?ﬁ&ﬁ
%iaﬁ%ﬁﬁa’%%K&%i%ﬁﬁﬁﬁﬁwﬁﬂﬁﬂﬁf
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Bit o ML < A4S T 8 w4 K heniE 2 (5-10mm B -
KEX-R AR o T R e X R R 2 p i dp L (Rl = ) 0
B2 tfs 7 3088 Image Pro & | & #5 - » d-F N EE - AR A

1A PP AR R o R A A 1&#@3@@, WL PR R B it

24



h

ST O REEERR S e

\ﬁx\-

B R RSk P e 1 B FR A S )

i

* 58 L 152 (moving average) #-#cg# L ¥ - L E =L 5 p

LE T A E b T EE] - AR A RS ST AF > 2
F 2 LA p et R 5 I R RO e o ey 2 2

PREMT UE R R E A R R LT M AR IR B R

"

el
~D—
3
\-U
‘rba
b
&
ks
e
R
e
N
-E
Ag_
14.\
H\
s
C
:’._
A
W
N2
—
Y
( N
\-\

¥, v N EE - g4 £ # F(Annual extension rate ) °
FHBEARTER A PR - TE S0 &% FARR > AT ARRY
12}’%%[@]}\ ,%ggﬁbbf}d’{j,#ﬁ’r,yﬂuﬁﬂgﬁﬁﬁ‘fa,J\'%':‘Scmﬁj}'lJ)\
(Miller 2000) © & F € i & B 3 39 LA 57 0 T 1 % B o
Pf Image J> JI* BT E R PP EETERTERRL- BA L

Bl AR FART RIS A LT A REE )

GRRTE AL D AR S AR A - S ] ALE S0em
M HR R B HL 3 Bem iR A 0 PSS N B R 5 %eh
WA B B E T S RS T0%F R B AT

25



PN DR R gﬂﬁ FIPTER I PR )
- EFRET s Vb EER 10 Y% B AL L A
R Bp et A FIRa P P e A F G 2 ’“’]"\’nﬂ *RH e R
= Ngre 4w T\K@@@ » TWRETTERRAF LT G AR dE
& o
5. PBEYUCKS)AFEHEFA L
AAeSz A (FAA - wY G mRA) Pw2dkE
SR ;‘%‘LLL T EP B2 BB S T § & (Edinger 2000) - %
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3 F o (Sutherland et al. 2004) > 2. + i (BBD, black band disease)
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A EEFREHE < (B 2-1) KF & 344 mm F|= & 20.18

*E et Bio- 3 (B 2-2) RAGRWE EEFEY O ETRER
(Paired t-test, p<0.001) o @ #-4 ~ & & B4 B KpEETHAER
EAR AR RATPPALEFRFOET A EAEL L
& 46-17.9 mm - F7F & [ 4.6-18.3 mm (Paired t-test, p=0.01 >
Bl 23)0 6 SR S Hend LAFHFCARAL > RAEL LB
Bl % 4.7-17.3 mm > 78 4§ = 3.4-20.2 mm (Paired t-test, p=0.049 - [
-4y vtk s F 2 Bend £ A et NiEFEAT 0 LG FIR
MFOHLE > LFTI593mm > & f T35 8.8 mm (t-test, p=0.18) » &

Bl s FFERSG EFTRISE, LERERKGS NS4 Bl
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1988 # % 2008 £ » A ¥ T1592 mm > & F L3581 mm - & F5
¥ £ 1@ @ F B (Paired t-test, p=0.028) - & FFend K F > F1 L 2 4%
Ak o]l 3 - 0 A Bl o0 F B R AT LG 1997 £ 2w it
Bcdp o TRt 1997 £ 2 18 3 2008 # cnficdy (TR ek A0 7 0 B

SH B E2 R R ¥4 R (Friedman test, p=0.29) ,T‘u—l

A EEFa T o BARH9.0mm e 7 5 9.1 mm (B 2-5) - FEE ~ A
AL ER A B SRR A R B FREFRT G T

ABE (B 2-6) > M AR4FTAL 2 T8 E A 7% F 4 IR % (correlation
analysis, & 45 p=0.029, T35 p<0.01) » &5 & 1.01 =& (1997) %
FlE £ 08224 (2008) 0 T OI8S5Y RABTERE M Az d
Fad F PRy ApM (Rde: A& p=0.97> &£ & p=0.12; ¥ &
A p=0.87> & & p=0.22) -
2. | F W

TRFAEESE LS RECBHE <L ZBIE o RAR () 7
BooHFREAPE (BRI L d=0.61 B/m’ Fa d=0.7 B
/m*> A& & d=0.98 B/m’> A& d=1.59 B/m’) > £F R - T3
%24 BEE LR (ANOVA > 7 ~ & 1 p=0.06; & ~ & @ p=0.29) ¢
FHAETE CBANRHE O XA HE T ERBANT R

(d=0.18-3.08 &/m’) A ¥ et {#7F (d=0.14-1.14 B/m®) < (@ 2-8
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Paired t-test, p=0.02) o /] 3 < -] 3384 > F] L | B W g {8 A&
B eFidFa (B 2-8~ B 2-9) 4ot L5 v iy b £
SERE - IR o el il S R B R R IS B A LD
ALY T OUERE R - BT RIS ST A F ahd &
eqd 2 FEF AT (B 2-10 > Normal distribution fitting, p<0.001) -
Bt e R AF S T B RE Y U F R B (61.6%) ¥ B
B (16.6%) ™ 2 jieit @ » L (9.7%) &= ik~ &k (R
2-ID(CARIA - N BAE P R BHRAETE CRATRGH
¥ehi B (Paired t-test, § ¥ © & T 578 d=0.49 B/m>> & d=0.79
B/m’> > p=027> ¥ %A L7 d=0.13 B#/m’» & d=0.21 B/m’ -
p=02 > #itmw A T F d=0.09 B/m’ > & d=0.06 & /m’ -
p=0.42) H v S #cfl i - EpFOEA ST RV ETEF (Paired t-test,
BT 78 d=0.04 B/m° & > d=0.2 f/m’ > p<0.01)
VAU ol i g o AP AT B AT EEA
15 k1435 # (Simpson’s index & Shannon-Weiner index) » 4 37 &
VP A P S M e B F g 38 (Paired t-test, Simpson’s
index p=0.05, Shannon-Weiner index p=0.008)( ] 2-12) -
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2-13 ~ B 2-14 ~ B] 2-15) > =] & ¢ & 25-30 mm 3T > PP Bgehy -
f[g;iéf_g_o%,yﬂl;@ﬁqﬁszg\ﬁfp R R l§ Ué By
Bent o 4 st (B 2-16) S5 pmat [ BLE8 T F 5
B A @ TS5 1.3 mm (ANOVA, p<0.01) > 7875+t F1 % T 35
3.2 mm (ANOVA, p<0.05) » e & = 58 55 & B (ANOVA, p=0.2) > & F 3¢
T35 g 127 mm: fc 282 mm ¥ 256 mme H ¢ LB E g
BT RRIEY cig-HI AT LA BE M R FIR A
SR TG EPWPLEL T AE ]G HEFHLE (ANOVA,
p<0.01) > F B friitpBFRL7 EFLE (ANOVA, p=0.96 -
p=0.12) -
3. W2

AT e PP g o PRESO BB RHE 13T PP
Aoke 73 Frws (Faviidae) 57 s ~ jig3t 3 39 4 (Poritidae)
46 ¥. ~ #t 3 3 # (Dendrophylliidae) 4 . ~ f] &£ 3 W FL
(Echinophylliidae) 15 #i ~ #hit 3 3 1 (Acroporidae) 15 ¥ o % 12 fiZ 3]
R R ZE BREPFORBHLEF AFREF DL AN &
IR R P R w/h (Favia sp) (B 2-17) > 3w B
(Turbinaria sp.)(B] 2-18) ~ ¥ 7 3 4 (Lobophyllia sp.)(B] 2-19) ~ i

ity 3 4 (Porites sp.)(Bl 2-20) ~ & 3t 3 3 J (Goniopora sp.)(
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2-21)~ & 5 33§ (Goniastrea sp.)(B] 2-22) > % T AFRET P 4

4 PR A

B BAEE R FPPWREFFR 03458 % (R 2-23)
AW REFFFITSTST % R B[R/ BER
#]HL9.7-99.6 % (] 2-24) - EERALZ > 5 Fi2F P AENLE
(Wilcoxon Signed Rank test, p=0.17, p=0.07, p=0.28) - @ - ## & ¥ T
PO HY OREATREST ASS % EARES 29 % A F TiEE

I]mIPLB ;t:. 374%)‘1.""]'}1‘._.%5#4 \¥F§7~r§°'}i‘ﬁ_§lfé@’)pm£ﬂ

BE X4 ESLE (Mann-Whitney U test, p=0.36) > » 33 § ¥

FIme Pl A F B F gt L# % (Mann-Whitney U test, p<0.01) » >
PRI o K~ F A B ¥ LR Mann-Whitney U test,

p=0.23) e BRI A > WA G FH A S B4 A LA s A RA 2

% 03-30.7%--H ¢ %4 Aprs AR \{E}%m{ﬁ}fﬁ”ﬁ BEai B
A %378 (Wilcoxon Signed Rank test, p<0.05)> @ H © < 3]
R AR L F B F £ R (Wilcoxon Signed Rank test, p=0.39,

p=0.14)c ik ~d FirF » > L FhdBAp» R EFHF I G F
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