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] ARG R 22 2 BB BB R R HIRAVEE - ATPLE
Bf BB ARAE SRR AV ZE ] S AR LA RIS (LA — P R - ABTFTT AR 2007
F12008 FEAE#kE, - BFEILEAVSRIT ~ 88 ~ BEFTE S SREHIMT8) - BEEA - 5
FOEAR ~ PIREVREDEAEAE 8 (Elkk: - B A g AL - s
BRI - BT R AOBARE AR VS B R B S R R I R A
i = HIP AE RIP TR E TR & > IYME T A ERE (-3 m
5-6m > 8-10m)HYFHZ - HL A/ NAEAE 2008 SEHETTEEAEARE - DL T S5 BrE MR -
PRI MR i ] KU B R RE M R - R RGR S RBUR - B ELL
MR Ho e KA ~ BEFTE ~ 88 - BRI TSR =R A 50%
BEANIRHIHAE A B By 28.63% - BEE S Y HMUEHS - BEFREOFRIAA(E 8 (EHE:
MRV AR ARSI ER] - Bl S EILFEREREES - EPiT#CR)
12.09%#% 5 ~ HIRABECL) 10.92% ~ BEE A(R) 9.78% Bi1Sk1(k) 6.95% < 2
RGN AT e M E R IR BN A SRR R R (1-3 m)HYRI - T2 B 2 B
BRCBH R AN FARPAVIBHLEE M B2 EE R M LR EZ
B 1> HER RIS RIS 3K R (B2 > IRL B SR AT RE Ry s A BB AT AE
ZEfE]_ERVEEFHEER - AENREET AR EERES TR - B R 2B R
M AR [ H] E EHEE F(F = 2.46, p = 0.08, F =3.04, p = 0.09)  F&AGf]
5 BE RS SR - AR AR R A B - B A RIP ROREA
TRAHIBH A - HBHERRIIAERF AT (K-S analysis)BURak Sa08 - HIBHAE RIS
B e Rt R B BER Te ~ M EIRIEE SR A - WIERHEHE SR eI R H 80
B - A RIV SR S MEFTOR E SIS H I SR RS % - 2 BRI R R A
52 FJ(resistance) B - M IEMIARAERE » SRILAEY)ELF ~ S ERVZER > it
TEHRFRER T ~ Al T ERIRE SR A R BB ORE ARAY © IS > K-S Tt BURERE &
R 2 FIREA R B R 2 - A fREe R - R RSB U A Ry S e B
BRI ¢ JRHEREE - ERREOBS - A4 RIY - HEEIIRER
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ABSTRACT  Coral reefs around Green Island have been threatened by a massive
outbreak of Terpios hoshinota, a cyanobacteriosponge, but there is little baseline
information on this outbreak. The spatial distribution of benthos around Green Island
was was initiated in 2007. The distribution of horizontal coverage and depths of 7.
hoshinota, T. hoshinota that had invaded coral and other benthos community were
studied using random video transect method at eight sampling sites at various depths
(1-3m, 5-6m and 8-10m). The investigation also included scleractinia morphology and
specific invasion behavior in relation to coral morphologies. The eight sites were
distributed in three regions, i.e. north coasts of Gongguan (GN), Chaiko (CK), and
Longmenyan (LY); east coasts of Youzhu (YH), Shuimeiren (SR) and Wenquan (WQ);
and west coasts of Daibaisha (DS) and Shilang (SL). The same investigation was
repeated in Gongguan (GN) in 2008 to examine yearly variation. Results showed that
benthos community, regardless of sites, were dominated by corals, with over 50% at 4
sites (i.e. DS, LY, GN, and YH) and 35.53% at SL. As for soft coral coverage, SL
showed largest coverage with 28.63 %. Area covered with 7. hoshinota varied
significantly with sites. The coverage of T. hoshinota was found larger at northern and
eastern coastal sites than at the western coastal site of the Island. The highest coverages
were 12.09%, 10.92%, 9.78% and 6.95% at YH, GN, SR and CK, respectively. All these
sites were found in northern and eastern coasts of the Island. The coverage of T.
hoshinota, more abundant at 1- to 3-m depths, decreased with depth. T. hoshinota was a
non-specific species to the morphology of coral, but invaded massively on encrusting
form of corals. This was perhaps due to the competition of 7. hoshinota with dominant
growth form of encrusting corals. The coverage of benthos communities including 7.
hosinota at GN was not significantly different between the two-year investigation. It
was concluded that the distribution of T. hoshinota was controlled by the type of benthos,
composition of coral morphology and depth. The r-K-S analyses indicated that
biodiversity varied with sites with higher at LY, YZ, and SR, and lower at DS and SL
sites that were higher in coral coverage. The r-K-S analyses also indicated benthos
community of Green Island has been subjected to natural disturbances (such as typhoon,
monsoon) and anthropogenic disturbances at various intensities.

Keywords: benthos community, Terpios hoshinota, hard coral morphology, r-K-S
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A S SR BV R EH K LS - 515 FHE % TRHEBIRCR S (£ SRV R
BRGELUEIRIIATE - BRI e ERI&E R & HA B AR (Dai et al. 2005) - {E1F
Bak SRVHEYE S S - Eacis o 2005 SEHLRAG i A Al S PR Sk S VAT T RE
H 50 J& 168 1 - /KITHEEA 3 & 6 fE - B BRI - EHD T S s I e —
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BEARRINEGEF S - RE RS (tylostyle
head) - 2 57 fOBAREFAGHHE T - EEAF
Imm > H7KFLE N3 mm > FNEH REATH:
4= BZ %% 1 (cyanobacteria)(Riitzler and Muzik
1993) -

15 19855 jf 155 B o 248 2 B9 B R OB K
7SRRI 5 - B LL TR
WA - REREEREE BB E
& > EFEEILREE 3B - 68 JEREN
EEEE L S (Pulecr-Rosario 1987) -

Bt 2 U7 R R AR A TR B S e
TTHIARRE N » 25 HF DU SO AT 2
% o R TP ERRE 41 > Bryan (1973) S0
R REE OB SRS E2 0
& 2 B S R e AR ] A g A A (Y
Bt ©

{H Rosario (1987)%2H /G457 & (T EHIH
EREEMEBFGER  HEHERSH &
FAT IR RB AR A LAY 2 B 2R R AR AR
RS -

TERA B i pl 2 B JB R AR S 0
ho -~ a7 S A SRR - 2
MATRE RS FRIR B L B AT R EOA KR
A [EH S R Y (R 5 b A Bl
52 BT BB R S 4R 588 2 25 ] (Riitzler and Muzik
1993) -

T HH R R A R A Y B E - — RS A o
HRARREIR DL (E FHAVHE A R S 78 2542 (Gomez
and Yap 1988) - JEHHHZE Z 31 75%10 5
TBSEHTRE 5 50-75% By BLAF 5 25-50% B 1T 5
(B 25% By &R -

AT 12 BRSNS T IR T8 - 35
FHAIERER B )55 K 71 Fa 1238 28 i Ve Py
SEEY G ty(Huston 1994) -

R R AR S &R S (51 75%)0
W7 FEEHEE - ESEEE AR E
P (ECHIFE 2 B 14 (Connell 1978) » th & (2
16 P A SO R s e S At 25 A PR PR R
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Sfa2EHYEAE (Munro and Polunin 1997) -
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eS8 S MY gii) e O S1SE YN = VS AN
B (8 1) > e TERRERER e B E R EORR
BEREROMN N FERE L ZHE -
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7= 1. WEABESThREEE 583 (Endiger and Risk 2000)

iz KS 351 B+
TR r EREGH LI (4. muricata)
KR r TR FLAMEH(A. echinata)
A r TN LA, tenuis)
AL 5P r Tl FLIMEA (A, humilis)
2P r I EhFLIEH(A. hyacinthus)
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Wi 3i K AIFERLF LI (Porites cylindrical)
KAEL K WA LU (Leptoseris mycetoseroides)
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fyi K ZALHEH(Montipora spp.)
£ R XL (Montipora)
Y S EFLHIE ~ WA Gonioora, Galaxea)
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EE r LN Heliopora coerulea)
K r Wk T FLEIA(Milleopora tenera)

% 2. MBHEERIHRERE IR S E (Endiger and Risk 2000)
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{# 3 CPCe (Coral Point Count with Excel
extension > Kohler and Gill 2006)#x58 » 1F5&
—iflE b DARE B EE 1% 5 =((simple random)
T 30 (EREHEEEES - PR s —RERER
B -

fR¥E English et al (1997) - /RFEAEE &
7y Ry HitE ~ R - R (BRI
(macroalgae) Jz 55 /i (turf - algae) Bl 7 A i
Hf% (crustose coralline algae) )~ 2575 F7 0545
(Terpios hoshinota) ~ /b ~ & ~ s R H A 4
Yy M —PEESEMERPES
o DU B BT R AR E S 2 A R IP
IR -

£ 5B A4 & 2 fix B8 Edinger and Risk
(2000)H BT 1) Rl LAE DA =
R ROV ~ 18I - KRB - 9P
FI 5 JEEhF LR R B BOE - B
T ~ BRI ~ R - KM - S o

=~ Z=fES A
1-3m ZRJEC R B B B R VAR > 25 [ 55

FF =

By T IERRARE R 1-3 m SR
B B B R R AR A A R 22 [ o AT 0 (R
BN -8 B E I 7 (one-way  ANOVA)LLE &
EEREERIEZE R 8 (EHh B e e ARE =
52 > i #E—H{68 Ff Duncan &4 & CLERH B
Bz
2. [EZRE AR L 2 B P R g 2 22 [
PaKil

NEIFEEEE R R B ER R
BB EBRE S TR R ¢ BIFRGS
HIE R A EIEERZEMEL  (FHE
-8 FLE 0 M (one-way ANOVA) 3 HIIEE#L
ONEE ~ SRCURIA B = (R & BE Y R
FERIE EHRAEAEAE(1-3 m» 5-6 m~8-10 m)
MEEAEE AR  WiE—P# A Duncan 5
% hE PEH S B P AR R 22 5

G DA ~ SR AR RIS BIE R =
R » 58 B = A+ % 5 %0 7 A7 (three-way
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ANOVA) S & i MU 71 78 25 %5 =W 70y
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MAiE 2B RS EER(ERE F+E
SEHA b [ 2.1) Ry 2 B BB S E
(& 2.2)8 B E A EFRENEE R
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TR i RO E I
3. NEIEHHE RIS R R R G4
EE A A B E 5

By T MR A R B R R VB 4R AT 7B 0
B> S4B RS AE M KiLE
FENEE ~ S0~ RhTOR - BESE A RGGHEDR R
1-3 SRR BRI %2 B0 B R 2 it
HE S EL > TR EA B A R E
EZRIVNT > BSOS AL R
e R B AR E0EE
4. HISHEEETNRERE I R PR B AR 2 e

Ky T i)\ (I ik B S SR B S ThRE BF AR AR
FAREER B4Ry Fr - K~ S=
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BE1-3 mZ AT 2R o ST IR A AT e
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VO~ IR B B R AR AT 2 R
&

A 2008 FEAENEE={EZRE (1-3 m~ 5-6
m ~ 8-10 m EHTHEITHEMEFIARERE - D=
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HREER ERRROBNEEREE LG
A ) RS I R B PR A R A SR
[EIZERE ~ R~ RS RRTE L -
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2.1 ERAREIRGHEEFEE L 2.2 FEERA Ry R B B SRR 2 S

% 3. 1-3m IR ER (%)

EEEEERI/MEE  SEO NEE REFTE MM HEEEAN SECRE KEY  HE FfE BHE BENE
<0.01%**

i 40.65%% 55.34° 5835 4874 36.68%¢ 27.26° 67.94"  35.53% 13.92 7
<0.01%**

BB AES  9.44™ 1630 0.07° 1839 19.99° 13.76*° 1.82° 0.5 6.46 7
<0.01%*

I 1.79°  1.72° 556> 268>  247° 3.55° 7.14°  28.63* 1527 7
SHRE 1671 5.62*°  7.51°°  10.87*" 14.43* 2.70° 0.98° 049" 2.80 7 <0.05*
N <0.01%*

ERR IR 3.00°  137°  042° 642  1.79° 11.62° 0.67°  1.80° 18.01 7
<0.05*

b~ JEE - ke 27.84% 19.08%¢ 25.15%  12.85° 24.00%¢ 40.36° 20.73% 26.47°¢ 3.34 7
<0.05*

HiAth 0.54° 054> 291°  0.02° 0.62° 0.71° 0.85°  6.89° 3.24 7

p<0.05 BB 725, abe Ryt T

—~ 1-3 m R R R PR B B AR o)
il

R GE AU 8 ([EREEs - N8 - 48
O~ BEFTE R VSR 4 (Eh BErY i S
i 40% - TEN[EHEGRHE - HiHAE &
BHEEZSEFE = 13.92, p < 0.01, one-way
ANOVA, 3 3) o J&/E DAHEACH i 3H BT 4)

Bl % A B OO NFEH T EFHIUH

REEERSH 50%)HIHE  HERHET]
{EARFF R R EID(75.1 £ 3.5%) ~ BEFT5(63.92 +
3.00%)~ NEE( 57.07 £ 1.56%)EffF3H(51.42 +
4.51%)EBH( 64.16 + 1.90%) 5 B H E 5(30.8 +
3.22%) AR & A A A - o BT B YR
HiFEH 7R 5 %5(28.63 £ 5.24%) - C{EMEL S LIA
HisH (B - R H R R 7 2R
ifri & ARGIR IS A D ~ O B AR S R
(40.36 + 4.03%) o FEHHNVE Z R A HRK
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(0.49 + 0.30%) ~ LECIEE(16.71 +2.99%) « &
U R AR ER(ERE EH R ERH )
HhBERS A B 2= HL(F = 6.46, p < 0.01, one-way
ANOVA) » 7 Z Rl & TR T A HEE A
(19.99 + 4.03%) ~ A1 T-H(18.39 £ 5.27%) ~ /NG
(16.30 = 3.18%) ~ & FI B 51(13.76 + 4.58%) Bl
[1(9.44 + 2.64%) » A BRI A/ DB 2 EF R
FZg4R (0.2£0.1 %) » KAV 2B B R E4R
oA .

= AR R R B R O AR oy
il
L A~ SeCIBLAEEAE A [E R TR
BUHIEELER(E 3) » SROHTAHENE &R
FEFRERBEEZREF = 509, p < 005,
one-way ANOVA, 2) o f£ 5-6 m (61.29 +
4.7%)E1 8-10 m (58.24 + 5.36% )WV HIHAE =
REFEE 1-3 m (40.65 + 4.68%) °

NEEHTA IR &R A R R A
Z8 (F=4.21, p <0.05, one-way ANOVA) -
1-3 mBERE 5534 £ 224% > 5- 6 m 5
4557 +3.12% > 8-10m Ay 51.15+1.51% o

AEAR AT &R F RS A E
FZ=5(F =23.38, p < 0.01, one-way ANOVA) - £
1-3 m /& 3553 £ 1.90% > 5-6 m & 39.16 +
3.62% > 8-10m Ay 14.87 £2.29% - [fr#kHf
MR, 8-10m (57.97 £ 2.77%) 655> 1-3
m (28.63 £ 524%) Wz > 5-6 m (12.60 +
3.99%) &l - FE=(EFRERAEEEZRF =
31.06, p <0.01, one-way ANOVA)

DAsth R ~ 28 B il B R i
B SR ETHY =N BRI ER
b 85 S (F= 6240, p < 0.01, three-way
ANOVA » 3 4) ~ 5% (F= 5.80, p<0.05) B JEE %
FHHI (F =327.98, p < 0.0 ) EEBHEAIE EH
B B R o [H B R RS SR FE YA L /E
BRI S R A B = 201, p =
0.09) - HERHBEHEBURHERIF = 6.23, p <
0.01) ~ ZREBERHEEERIF = 7.18, p < 0.01)F1
ZRFEHE =12.69, p < 0.0)A3 G F F B ¢
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1E 1-3m R #2287 2B R R AR S AR
BROAEE ~ S0~ BEEA - FHEDRRE Boidi+5)
TR EZRE ERY A A R (E 4) -
BRSO DIAE - HgRih B B T AR F
S rp AR /KIS L B 3 2R FE 0 i R D -
ANEE1-3m B 1631 +325% 5-6m )k 1.73 +
1.01%5 8-10 m 5 0.08 + 0.08% ( F = 10.34,
p<0.05) ¢ %501 1-3m B 9.44+2.65% - 5-6
m A 1232 + 236% -~ 810 m fy 624 +
2.87%(F=1.33,p=0.29)c BiHEH 1-3 m 5
13.76 + 4.19% ~ 5-6 m £ 4.81 £ 1.68%( t =
342, p < 0.05 : lEEA 13 m & 193 +
3.75% ~ 5-6 m £y 4.23 + 1.10% (t = 3.86, p <
0.05) > Fl 5 1-3m B 18.35+4.82% ~ 5-6 m
By 12,13 £3.34% (t=4.7,p<0.01) -
3. NEFEREM#H 2 RS REE
ELpl

1E 1-3m A I 2 57 B AR S AR
BE(NEE ~ R0 BESE A ~ HHUR SR Rl H) -
2 YRR AR 2 2 TEE LR o R
& E4EHEEREUR(E 4) - BT AEERAER
DASN - FLaR G2 6 TR K B RS
HEIIREE R - EEE AR o A
1-3m B 987 + 225% - 5-6 m B 1.52 +
1.07% ~ 8-10m %50 % (F=0.89,p=0.51)
BT 1-3m B 230+ 1.17% 5-6m B 1.19+
0.36% ~ 8-10m J 0.45+0.22% (F=4.32,p
<0.05) BHE R 1-3m f 555+ 1.25%- 5-6
m 5 1.3£0.82%( F =3.338, p < 0.05) ; fEFE A
1-3 m 5 465 £ 1.06% + 5-6 m Jy 4.15 +
1.89% (F = 0.881, p < 0.05) Kz 754 1-3 m 5
773 +£221% -~ 5-6 m B 2.75 £ 2.01% ( F =
3.01,p <0.05)

= AEEHE RV EER R RS
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% 4. RIS A S RS = TR
SRR
B RS

AR 1L F E R SRyl F e BN
RIEA& AT 1108.25(a) 35 31.66 38.89 <0.01%*
e 3175.74 1 3175.74 3900.82 <0.01%*
HEE 101.61 2 50.80 62.40 <0.01**
RIS 9.45 2 472 5.80 <0.05*
JEEREER 801.06 3 267.02 327.98 <0.01%*
b e 6.56 4 1.64 2.01 0.094
Hh B+ SRR 30.43 6 5.07 6.23 <0.01%*
R EAEER 35.10 6 5.85 7.18 <0.01**
HEEE*ZERE ] 124.02 12 10.33 12.69 <0.01**
A 146.54 180 0.81

HEF 4430.54 216

it SNEE 1254.80 215

T TS5 s IR R~ 07 R L A RS AT B o) 0 &5 L A (AR B AR S 5 AL
*p<0.05, **p<0.01
a R’=.883(Adjusted R*=.861)

R 5. A FEIHBHIP AR K 2 B PR KSR A & B AR 2 SR O R AR B B SR S BAnA
2= Z i)

E | AN i EEIN PE
REIEETL 0.5/0.2 0.3/0.6 0.2/0.3 0.3/0.9 0.3/0.3
RET R 0 0.5/0.1 0.1/0 0.4/0.1 0.5/0.02
BB IEEHTL 0.1/0.4 0.03/0.1 0.1/0.2 0.2/0.2 0.1/0.2
YRS LA 0.2/0.1 0.1/0.1 0.3/0.2 0.1/0.1 0.1/0.1
e 0 0 0.2/0 0 0.1/0
SRV L 0 0 0 0 0
FET L 0 0 0 0 0
VL 0.1 /0 0.1/0 0.1/0 0 0
DAL 0.1/0 0 0 0 0
Bkl 0 0.01/0.1 0 0 0
BEHA 0 0.01/0 0 0 0
Sk IS 0 0.03/0.3 0.1/0 0 0
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15/ B A& - g1 H R SR EE R A
HAHh - FE i 50%)88 A PR (ruderals) 4= = AUAY Hi
H([E 5) - [T (competitors) I 570 7
7Y (Stress-tolerators) iy LG 51 43 Al By 29.75% Ei
13.72% » LR IRE 735H 3(CC = 3)RYH
ﬁ% °

KBV~ EEARSE A AR - 3pA
HIEL IR 50% - (RItEIN PR E 7788 2(CC
= 2)HVHHARE - TEREF TS ~ AlFiAEdESE A -
e - PR 2 A R TR P R A 20 5 2 B L
B = (48.01%81 29.68%) ; {EREFT &7t F 4
HIEL IR =1(43.45%) » HHBHEE R HpeE
BB IRE I 4(CC = HRyHEE -

BEROBREEREHE

h - EEREER B R Y B R G 2 A
&

I\ I A AR ~ R B A
AEY = R B R o T4 B - [ 7
BRI EZRERAELUE = 2.46, p = 0.08,
three-way ANOVA, 6 ~F 6); NEEM
fREIEER(F = 1.24, p = 0.26) : LB
A EAEFI(F = 0.96, p = 0.38) B¢ ~ FE{3 8
JEREERIRIA GAEFF = 2.13, p = 0.05)&
BRI R R mEE L E - (R E R
MR EEREHEEZR®F = 21634, p <
0.01) - 3By 42.21 £ 1.98% ;3588 7.06 +
0.71% ; EFFEE B4R 9.33 £2.00% ; /b~
BB R 37.11 £2.36% -

K(competitors)

JAV)Y: VAVAVAVANI
JAVALAVAVAVAVAY

r(ruderals)

10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 S(Stress

-tolerators)

[l 5. AR R DORERE r-K-S 3AflE - OKE D @GR k BEFTE Y= A W5 [

g1 OHIHRR @48
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BRSRE - DIk - BRI R

K 6. JERBEEAE RN ERE - EEMERERINY =N T S8 88 B8

ZeXE HUETHAAR E

KBS RRESHIEER

A ¥ S5 H SEAE TR F & HE
RRIEAR AR, 669.313(a) 23 29.10 36.77 <0.01%*
b 2682.57 1 2682.57 3389.82 <0.01%*
I 3.90 2 1.95 2.46 0.08
F 0.98 1 0.98 1.24 0.26
JEEREEA 513.62 3 171.20 216.34 <0.01%*
TEIEx R 1.52 2 0.76 0.96 0.38
TR R 108.81 6 18.13 2291 <0.01%*
£ R 30.31 3 10.10 12.76 <0.01%*
VRREF A+ JEMPIER 10.15 6 1.69 2.13 0.05
R 94.96 120 0.79
4ER 3446.85 144
IR IHEEL 764.27 143
a R? = 876 (Adjusted R* = .852)
T2 TS5 g L R RE S 7 R HA A FE R B (o], 5 L B TE A BE AR Y- T3 A1
#p<0.05
#p<0.01

B RRCBARE A (E 7) 0 1-3 m EEH RS FG i 2 5 (ERE 2 A R

16.31 + 3.25% HEHIZE 25.09 + 6.24% > 5-6 m
B 173 £ 1.01% BE0%E 8.36 + 2.66% »
8-10 m FEH 0.80 + 0.8% K/ E 0.76 +
0.41% o DS RS ¥ B BT S EORR A E R
AT NSRS R - AR 2 R
R IR MR BEE N5 =
20.77, p < 0.01) - #i[FE f5% 8.36 = 2.66% %
25.09% » 11 22 B R G ARHY A S BRI 2 AL
O {F F SR 72 B(F = 0.55, p = 0.583, two-
way ANOVA) - i 2 B B 7 Vg 4 7 25 Y
S (E7) 1-3 mEr 9.87+2.25% [%% 9.5
+3.9% ©5-6 mEEH 1.52 + 1.07 % HIE
2.86 £ 1.13% © 8-10 m R FH 0%BE/NZE 0.77 +
0.46% ° ufﬁﬁ?&iﬂﬁ?%%&éﬁ%éﬁ%%
HIHR AR B 8 T R EB R I as R
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72 F(F = 20.77, p < 0.01) » 2 B T K g4
HEHEA S B 0.76 £ 0.41% & 2.86
+1.13% - 2 B 2B K AR IR LR
TEAEFE B WA HAEA(F = 0.55,p
=0.58,14) -

5 o SRR

2004 fﬁéﬁ‘%fﬂﬁﬂﬁﬁ‘%ﬂ FHRAT 1-3 m ZEh
Wi 2 B3 ENEE 55.5 % ~ FABA 315 %
4500 71.9 % o fEILRFEE - S2O0EE T
Z 40.65 % > [/ BE KA BRI 25201
EE AR AR EEHEN A R 20
FERG(EE B 2004) - (HE R RIS RE
RS RN B - N ERER

!

R AN EEH —OONFSETIEF U



100

. 2007
C—7 2008

80 1-3m

60

40 ba ba

0 g b2

8-10m
80 1

ba
60 ab

40 A

20 A ba

JEE B

6. LR R A R B B R
(L > abe R4HfE B

AR I DDRERE SRR - B E R
& BERRER AR -V - B
ARERHIDIRENL A (2 - (R B R A By
KT ] (resistance) DL Je 52 FI T B2 12 117 [m] {2
F(resilience) B o RIS & HIFAAT &5 %81
A RVIIBER BRI A LR - sPESKE Z Al
HHRER SR E I REOR B (B JLIE Y - &5 RE
TGRS [ A R A RO B Y 2=
5o HZBAIHPHE A 2 2R Ay

=

AR AEEH —OONFFE T IEFH U

BEROBREEREHE

35
30 . 2007
3 2008
25
o Year: p=0.09
s Depth : p<0.01
M 20 Year v.s. Depth: p<0.01
%
15
10
5
. ] g =
35
% EU R EOBGE E
30
Year: p=0.41
25 Depth : p<0.01
S Year v.s. Depth: p=0.58
M 20
i
[

. &[] -
5-6 8-10
FEFE (m)

7. BRREOBMEER(RE LS L)
P 7 2 I AE N BER [RI 2R ~ AR RIEE AT
Eb#

i 2 FHZIAAIREE - DI AR EHIEER
= M RS NARE R E R B
ARPEGHF - PRERAE R KK
B SRS - RESOER Bt Y SRR
B AU EERE RS i s > HE
TS N IE S 2 B = B PR R 2
%> Fr LA A TR OR s 2 A T8 -

£ 2 5 B RO AR R B W I g s
T - R TR AN o eHEE AR ¢ R
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it 2 (Acanthaster planci)(Endean 1973) 5z H
4E W8 (Drupella cornus)(Stoddart 1989)#( A 1]
RERUEAE/KE AL - MEZUERFEE R T Y
ho - FFE AR T 2 FEE o ¥IE Brayn
(1973)HIHFTASE SR - TERH 50T R BT SR ERAR
B RN © B SoKiEss i Al
B/ RE B BB - MkENE
PR Rt 2 PR 13 m g o MR ESE
FEILRR(AEE SR B R (B H R SR ~ ESE
ANFEAF#) > bR/ AR EEE - sRFEHEN
A RE Rk SIS AR - fEEREZ A
BHEE AR A\ Sy S o (H 2 BT 3 R AR
BERR > HNREESREBR T RES
TEBERYAE b o 1 PE R A R R R I DAIE
LB Y SR Xeniidae) By £ » TIAEARE,
B R EE R R
BTG EKREE WP RESS R - g
FEZ KR (7.7 m ™) - 3 H. Coll
(1982 )38 By bR ikt i s A H R LS
Yy B R RN G4 RAYHE_EHY
ATREIRA - A AL RSB R T BB T
FERAENEE L PR 2R R EBAR
SRV AR ATRERR T RN N R Bl
B AHREEEA B FERHE -

£ Riitzler (1993)W)X0Fi# » BRI
e S LI ~ Bl rLAE - LI
A ~ GBSO SO - A E R
S WX N SR A g KR S
T~ PUAEER I E SN ERIPRE - B
B BB E S AR R A RADSH
H—M - B ZELRBEOHE B AL
M A S & - PIREERiE WP R4k B
Hi i ng /K BB - BRI IR B R R
TEARDL > BB SINTEEE AR -

KB ESER - BRI ES
1 B TR R R Y A R S R A R Y
o2 o FTLARTREFR M — DI B B R B4R
A FAUHREE o BT SR AR AR AE S
FETLIE E ZERAR - B R RN T IR E R
B B U SR AR 2 M R & B2
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IR > BIL RN T i 2 B R A7
MR BB A I I -

6]

B S B R R A ER R E (R
5% 96 EE A-058 SRATTHELLE - 4kEE
TEVEKEE B A R DU ZSHT A e L R B K
€ > (EAGTEAVEFINRE T IR DUEAI5E
ks ERFRE B T R A RIS R S
A4 R ERI TR S TEC R L S HYE
R o se e I S AR T e T LR
A E SR = B B SN A - AR —OFIRES -
AR P FEe A 2 BT TE RS
AR B B = (RS St
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