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ABSTRACT

This report presents results from a prefiminary

study on some aspects of the ecology of the bushing

coral, Seriatopora hystrix pana , at Kenting National

Park area. These ﬁnclude the growth rate, its
survival responses ;to thermal efffuent, and the
living association with crustaceans.

S, bhystrix is é stony coral commonly found in the
marine regime of the Kenting Nationa! Park. The
living colony hold§ a hemispheric form. The yearly
growth rate based on diameters of 12 tagged colohies
ranged between 4.8 aﬁd 10.9 cm. The mean valve is 7.2
cm/year .

Results from su}veys conducted dueing 1987-1930
at the western fshde of the obening of the thermal
discharge canal of the Third Nuclear Power Plant
showed that in theisummer seasions most coral living
in the depth les§ than 3 m bleeached. Moreover, in
the local coral: ¢ommunity S. hystrix is by far the
most sensitive one to the thermal charges. Thus at
some places only S. hysirix were found bleached in
the depth of & m.

when colonies of 5. Aystrix were exposed to each

fina! temperature by gradually increasing temperature
in the laboratory, bleaches occurred at 32C after 24

hour exposure, whereas at 34C colonies bleached




after 6 hour exposure. |In the later case, crustaceans
which inhabited the coral colony would either Ileave
the colony or died.

In the field totally 21 species  of

coral-inhabiting crustacesn were found in 5. hystrix
colonies. |In addition, both the species number and
the abundance of the coral-inphabiting crustacean
increased with the increase of the colony size, All
the ten c¢rustaceans which were decapods. Among the

ten decapods, 2 alpheid shrimps (Alpheus loitini and

Synalphens charen) and 3 xanthid shrimps (lrapezia

cymodoce , T. areolata, and T. suttata) were likely

to be obligatory symbionts of 5. hystrix.
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TREBALEREANZHNE, AHNAEXFLEELEM

ﬁ:(association)( Garth, 1964; Kundsen, 1966; Roberson,

1970; Bruce, 1877, 1980; Gastro, 1976; Patton, 1976:
Glynn, 1983) ©

TP CTETS EYY F L S
FRESBATHINSE » 2P ANH AP H KSR RHZ
RE+RETRO MU EAERR o RMLMAEE ,» A 3
B P ARG I AR KF 9 o I E A (host
coral)®FE g . Eﬁik-bi‘ri%ﬁ%ifﬂéﬁﬂﬂﬁi o Bk
ALBARRE T ARG HELHEN A LE LS — % (nost

specificity)bﬁaﬁ?‘\n‘.(Garth, 1864; 1974a; 1974b; Kundsen
, 1966; Patton, 1976; Bruce, 1976a, 1976b, 1977;

Castro, 1976; Austin et al., 1980; Abele and Patton,
1976; Coles, 1980; Sloan, 1982, Chang et al., 1987) ©
—REFLGTBRREEMAG AR MR KT EHT
B¥hbx, ALY ARED L% H (Xanthidae) X
Trapemonidac EF By & M (TrapezizZ Tetralia) » -&%&ﬁﬂ
(Palaemonidae) X Pontoni inae i #13% B 2 4 3B # (A pheidae)
FHBABETRF s EXALOHBLGETE » Wioml

EF a0 2 A M ( Patton, 1974; Abele, 1976; Abele and

Patton, 1976; Austin et al., 1980; Edwards and Emberton,
1980) © Pl 8§ 4 3 AL & A 2L 64 3R B3 3L 248 Sy 0 4Bl AT A
H4 (Edwards and Emberton, 1980) © b4 » MIMEEH
HERRAZTGE HFBER VPR Z MK (coles, 1980




MAEREREEI REL AL R BRE AL Gk
(bleaching) § BHLE » & 1A H A2 & K 7059 & 3 & #

A - ﬂbﬂﬂ’ﬂ@‘ﬁ&%iﬁf“f&ﬁﬁ%?‘]ﬁﬁﬁﬁif—]’ﬂ:ﬁ.
%0 ﬁﬁﬁn%mf&ﬂ%ﬁTé&%ﬁﬁaﬁiﬁ * 4
#i#é%i%ﬂw%ﬁﬁﬁﬁﬁb%ﬂﬂﬁﬁﬂsﬁé&
BEPHRTALRKBEARIIN , 2R R R K
B4 AR DR B B AL o A BN b A& B A 2 A 8
BRI BAK R+ B MAHE Goreau, 1964;Coles

and Jokiel, 1978{ Jaap, 1979; Egana and DiSalro
1982; mHmt{%mO“%é# R N &SRS e
HEANKERF , tﬁi?%%ﬁiﬁ&*m g, &

¥ MM & 4L coles et al., 1976; Jokiel and Coles,
1974, 1977; Glynn, 1984; Lasker et al., 1984; Atwood

et al., 1988; Causey, 1988; Causey et al., 1988;
Hoegh~Gu ldberg and séith 1989) c ERF HMEHRERH
%W%iﬁ&%t%ﬁgﬁ% i LM TR B H
tﬁﬁﬁmﬁ%%”mm&#iéﬁﬂﬁﬁé.uﬁ%mm
ﬁﬁh%iﬁ%%iﬁﬁ&&ﬁ s AM—AAREHFEAZY
@ RIEH B o

AR RN CRRAEEMLHALRRAHGBR
B EEREGENT  RALEXERHTHRAEER
ﬁﬂﬁmﬁﬁ&%&ﬁ LA H LB RE R R F (thermal
lethal 1imit)AETRR T o RTAGERF L RREY
ﬁ'iﬂﬂﬁ%ﬁﬁgkﬁm%ﬂﬁ%(mMﬂam1%1




. Feminella and Matthew, 1984; Matthews, 1986) ¢ Ff %

BREFIL TRAEREL] ( the critical thermal
maximum; CTM)RR LML RARBAL L LML AR R (
physiological stress and adaption) ¥ # ( Paladino
et al., 1980 )° »—HF %k ., BRI EBR ARBENY
REBEP o KRMTHIL TARBE) , RBAFHTHT
AE TR EBRBEAEBA L ( the upper incipient lethal
temperature; UILT) % TERMTRALEZAL ( the lower

incipient lethal temperature;LiLT) © 77> 80334 58 R L

ABE OGBS, WARHAALTHEREELI P08 E

BT MR A AT R BT T, (8 7 8 S PO 3 R A
R %y R AR 5 o

W vang £AR 1980 FH A THBNHGMYpE

AREZG ML SBREP , AUBREGRVEREHALER
MAALHERMA TR, AR L AEHEIBETR
FN o, BIT—REMANEREMARAEDRTI( biossay )
s BR AT HBEHANLELTMMOLIHEL , LA
LB ETRAMMBERY , RRF T EHLHKBRAER
Wt - ~ KRR P L MmN R A o

B, RikmFR » BRALAXLES , HEEZERA
Ko hRoRBEAEXRF, TEA A Ko BHUUBEHLEH
iﬁ:#ﬁ s RiBoEsu Rt @mnais( %, 1988 )
: MBETRERALZRA , A F aLtymfFHF » XA
KA FIFLIMIM (Seriatopora hystrinyRABBHF ,» WA LA
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AWM RBRFAILMAHN TR REAINRAREHFH » MA
M2 £ 5917 @ 6395 B AR AR 2 9 AL 2 0 048 B 4R
B, —BACHBFOQALREIR; Bib, AR
EA B TR A B R AT 2 . A B
BARKEEE WP RE L AEROTE o AL A TR
FETARZABERMABLETRBENANBEINGER
BH L AMEPREBEAILMMATRE RS T o K&
BAOLRRERBATAHKET TR, LRERGLHY

" (colonies)hEAME R, KRR —F THBHMMAR L

# 4 # (200xanthel lae) /B, (pale) » 815 (bleached
) BT EMAR o A AEAEHEE A THRKALM
S B K IR 0 LA AL oAk AR R
ﬁb-’lfﬂ#ﬂi‘lﬁﬁ-ﬁ‘]ﬁﬁﬁﬁ% s HERETATR TRARE X E
BEMARER RREEM AR B G RAEN . R
S . KRR A0 AR SR o
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s MWBRRMER M EHBEMGAUHERT o BT H K
ARV ARGHE T, TR AHBENET LR R
(calcification rate) » A MM T ALBH ke, M §F
RS A , MEHAEA LML ARBETHREEH
BEXBRIIL AR RGERELAARR  —RA S
KR ABRN , REI~sBRZBLLHAARRY: 5K
E'Ifi&ﬁﬁﬁii?\fkﬂiﬁr'ﬁi » KRIEHI10RRZBLL 0o BB
mEAREF—K o

SN RBKFIL AR KBGOGB ARI TR
FRATEHNBAZBRGLEHRE , AKE 36 4
RZBARMMEE , AR RY X (scusa) » A AR
BB EMMEY , FoL AR, FABR I
BRAEEZEIBR . RERLRER, 2ABaFTRETRHE
HPER o FETRAMMZBUABES 0.8~1.0kg £ H
o FTRAKERR DA RkeoRD » B30DH ~ Hhas58 % ©
FRMM —AH LB TR o
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R FI I3 A+ AP R B M s M A 0k M 2 %
species diversity index)Z LN RMEXK G ¢ 358X
evenness) A £ & A 7 (heterogene  ty) & 7 o & % 1§ &
(H")¥Ashannon-Weaver LM & ER A H BEE I L (Pieiou,
1966a + 1966b 5 Dickman s 1968) » L3 H A4 F ¢

H - _§1PilnPi=-§l(ni/N)ln(ni/N)

Pi &% 1 1844+ 808 A 4L ook R

ni BF | AR+ HGEHER

NI E ok S CERE Rl kY

S AR A

H BT (e)APielou (1966) IR X H K 4= T ¢

e=H'/In S

B EM B (d)VAMargaler(1958) #1A X 3K ¢

d=(S-1)/InN

AETHHG L E ¥ (abundance) EA B HE RS F
MREEX BB AU L9 F (viomass) B Z & 2 &
BAEFTENMRBEGEAHTBHRES o

CLEEEESIEREEY S P Pl F R
s AEHH SN0 -0, Rl mResx 244
THERE o MEIRAR AT A R ARG M iR B 0. s%IR L8y 4R K
B oo BpRARA A st = R a8 B0 o
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i\’ﬁﬁﬁ}i%ﬁﬁzo{@i%ﬁﬂfxuﬂﬂiﬂéﬁﬁﬁ » B 198910
B 25844, 35‘1990#‘2:2)563 ~4Ra48 \5H238 v 7H18H
s £9 Hog Bk, A3t FeR c MM AXTHAAREE « 8K
BRMREXELRAHBRRAGAHATE s Bt

AHELEAERARGBBAT 28, RARES R0 K5
\

BH—EREA B — AR K LB R AT
LAKRE , A2 @B R R KM a8~ 10.5cm/year
s B 17 2cmsyear s WG £ i (standard deviation) &
ez o MEMEMAKY OB Y ALHHEN L Bie T
MARKEMALREE , MARY QA LRURRA, AR
PEMANRHE  RARPLHH AN E LAES S
hERBK o |

59 B T B W K BB K ) 60 46 1K
» B BERRFH 0T AGRE YL, #F Hsxsmis B R
oMk R E B » BARFL AT L, B
Wofi & o Lt AsMA MK AR LA EREF, F
BARPLHERERK » 3 MHREARGLREZ
TICIIITIY

YE= -0.658 + 0.938 X &
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positive correlation ) ©
PSRRI Nl P E P ESS F TS T
FUTRR , HUVEFRLEEEERE , AL ABA N E
Gl 5y , HABRE RE RO HE o R MY
MRE LR ABEGRR , BT RBENT AR
B FAERBEHETRRE, ARRBBMHKEL LR R
REERHAGONE, ARRFI L RN ARG REE T
B oo MRAR ARRERUUEGYE , AFE2HEH o

= KA AL KR 6 B 1R

(1) 3 HE AR o4 0 1% ¢

MHMF B BA LR BRI — , AR K oy
=Y ( ectotherm ) XBBEB W ( poikilotherm ) »
B2~ BRBRRGAGE AR ML AR KRR A EED
VHEMMGZE KK ERASHEF o2 MM L
FEBRBELETEHHA DL BERDY £ HEB X
RFMCAEEENRBEAKRBEZRRL , HEL B IR S
Ry REMEL o Bk, BERABEMML EHTERT
o —MMFT » HBAMHAKRB23~28CZTMERE R, 18C
T EREAI0CT A L HE , ARAAMMEE H o

MBS HRBOFREZRARERER, plofme
( Stolonifera )~ E#MMEH ( coenothecalia ) #op i 3
B ( Gorgonacea ) ¥ ZHMAERLEKS ., CMHEZH
EERXGTBAF AT EOHEMHORVBEFA B E G



EFEMB ( Kennedy, 1979) c ELMMA R TR , B
Lpme Lot S ABEHIRATFANKLALS
&% ( Jaap, 1973 )525%5#16334’&1%&:3:@%5&31%%&?3
s A G IMAAA R R AL LA B E AR %

Symbiodinium microadriatitum Freudenthal ( Biank and

Trench, 1985) © %ifﬁﬁfmﬁﬁm&ﬁ?:&——ﬁiﬂ-ﬁ%éﬁﬁﬁﬁé
s BRI ﬁ&ﬁ?Of"’lﬁﬂm » %¥%E&  ( Kevin et al.,

1969) » KM ELE AL ARBMERLRGHZATRAMKE » B

RERBEMGATH S HEY » Bk I msh i
RRBFEBOAAAT T CRUTER, TRERALS
BRAENGE, LRRECNARER, DA ratl R
o |
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HROUBEE T LE WL R GMARE . AKEs R RIX
ARZRRXTOLRE O MBI G LA MGEKRF
g~9B RXM ( #Hkf#H, 1987; Fan, 1988) ° ik o B
199080  EFFA L AUFTOLRLABEREE (W3, 2L
X 1h198a s A » MNGLREOERRAEZN L HALE
BEERRLELE (B >1988s1989) c B FTRBARIFHH
RBR, AEEN Ko~ RENMMOILE 4 Tk 100
% ;s 3~sn R Fso%thimmeiftait, s R K G
G FIE » BREARKIILMAT GLRAR o

B Z AT M AT BRARARANGBESK » 2
Y  EAFREVRREKECR c RBFFH (1979 )
ABEFE LA R RD RFRIR #0634 I & iy 3,
HAS 6 3 SN IR 1 B MR 1) K G GGR
e ) FERA AN, AT RERRAANRFERLT
HERABAREARE  AAARBGLALEEW, EF
HREARERGBA Aza~35CXMH o4t GEMEKR , ¥
BAERBROEZEFLMGEN , KBAZHLIHA, o
RABMEAHRTE, A LREER, G524 FmHE
BMBELZREFIARIGH LA ER XA IR GLER
% o

BRALZBREF, HRAISRB S AMBALEHE L
HFIFLIMN » B F B AT MMM lepora platyphylla
y o AR Bt & A MM (Pocillopora damicornisy ~ M4

MM Stylophora pistillatay ~ S A A MM (Pocillopora




1£Ii£ﬁ£££)~ X HILMIM Acropora hyacinthus) ~ fm K #

FL 3 (A, gggg)%ﬂﬁﬁttié?Lﬂﬁiﬂ(A. latistellayd o $kim3n
BHHRBELREE , I RERSFRAREY , 2N
AMEEMMKRRBERGL , ALERARAE T , LM

W5 A HOMIA (Sinularia numerosay » 5 BAF W &

WIS, exilis) M H/HWEMMGE. facileyoBhigEk
3% (Sarcophyton glaucumy ©

FRBARBTES D o A H 0 46T B & o w858 5
TERBRALEE , LEYMEAHE . BLARBHSHBS
SRR R E RV T LR E YL PN REE
—~FH, BEMTHR, AAMN B ARE R LT R
PHIE A R AR A, B T A 2 ok R B ORISR E B AR AR
Wi E 5 RO A G AL TIA KA S S SR
AR FEENE ., ARASSREAE , MBEE TR AL
# o

b. &R &

1988 F 11 A24 B Xy MBI G —F KRG B LEHEA K
MLt , RARRERMECKEBALHRR , RAE A
AR/ARE214C , WP AEHBRMEKRB20CLELERTH
5 oMRME (1989 ) WHIKIMEERUARABRBRE R

N S RENBBRBETRE, AR AR AR

%#%ﬁﬁ@s%%#ﬁﬂi@*ﬁ#&mﬁiﬁﬁ%m@
BB KEBEBERY 1~5C, LHAAMMGERBR L2
s AHRLFEG , FEENELERES I ABERE




HAR, IANBAERLFABRAL ( LERAZLBAH BT
# upweiling ) HEZ Wbtk (Baq) o ?}ﬁﬁif‘“@fi%‘?iﬂ:%‘ﬁﬂ.
BHRLEEAR AN L—FHRORSMNLHTGERE
BEARNEARKODBREANREME ( MHEZRA18CTHL Ho
(2) & W ih ¢
MRBZEZTRRAFALRAEARN28CRBTH
B—RZHE, BRATTR oA A HsBARZBRITEN B
BE, FARER P RN To@mHHH , LHELFREG
TR R MM AR TRERCHFIHR
2 o RAMFBBELBERIAARA s RERRIHT o
BREPBEAITRERY B KR AMMAE I TR
BT AL A IAHEHRAE , HFRMEE N30~
31°Ciiﬁ7§'f.'|.“ s MAGEMR LA LR, BRHE( pale )
v B1fb(bleached) M B « &1 o Ffizanrs HWEM AR
y 32CREFHFALGIILELcvang(r1es0) L T L& B
MMBREZRA, HEMASLS AR LR, A330K
1ud ., MR MR » TSR, 12 Fungia spp. L AEM
HMADRCHERRAK , BAKRITER , TREMLRE , dib
TARBFLMAHRBRAEN S HEAHM o
HABEARKFL MR AR TRE , #HLRE
WEZRA, ARBI3CHALERFRARPLTRE » L&
ARREBE REHLLABTHAAEY » LR RWMBER ,
REpEHAT,, ML PRL R KPR A R A M AN
#6 s 4=t Alpheus lottini~ Trapesia areolata~ T.




suttata Fo T, cymodoced o
(3) &R PEN
AMBBRARZRKF)ILMMEY , LAzsCRETE S
—RIXK s AEMHTRERAHRERNSHAAN2 MY,
MEMBEA AR P REIRA c AEHEZEAY »30 ©
Fog2 CHEMMAS MEREMALREFTYUBRARE A
34CH » T REAMA XA L MINETHE , 5le 105K

SHRTREAMRALLE T, MIRRAA GLRE o TN HEN

36 CRLEG » MMM RN LA 2ARRE 1 LAAHT , 2AH
WM e DFHAKRRET, MHBFTGERL B TH
BB ( hermit crab ) RALAETHEMI » AR PREL L
T~ o

Aa3sCH , MBARANTRBEEHR L MM, ¥4
R s SR s WHMEAR I ELGD D F SR
T F AR R AR . 4 AT AR A
MBEAMAGLERAR o LRBBREE Y, TURR LR DB
MM B REAKR » FARERB B 34T LG, T2 A 4554 M
NEGLERE » AGABRPREMTRAEARL , 935 2w
WA EERPA K, I&lﬁ?&.t 0

Hoegh-Gu | dberg( 1989) ¥ 48 LA K 3 7| 3L 3 3% fo £ 5 4% % 3y
(Stylophora pistillata)AiBE ABAEFE XKL ST,
REAALENBEHEEE PR LALAAEE, &XFoL i
PoEEERAANBEREAALENBRYTA KA ®iEm
P IE 27 CRE S » RABB E30CHa2CHRS , it




THRBE L MARAR RPN B F R 000K L. ER S
AR AERIEE , RHABRANAREMSNT L, AL
BERY o BRHAEZRAROBHNMMGLHHEHEY ,» F4
KB RAFRRAGLRARY » AH BRI LKA LM% —
e EALEEMARERRARRE NG EREHE , TIK
B G 1 o A 45 VA B A AL A e e A, TR
Y RFEHEHRTETHERER T w8 o

BEGEM (thermal  tolerance) A% & R M 4l (Brett
, 1970) s FRABI R MINGB AR , BTAR—-F TR L
HER,ATERAKEL, B THABREEMN LAE L H
s REBETRAFERATALEHAT (EAKRORAE )
BAGRE , LABHETRERBEE LW RALE  (Haven

and Ginn, 1978) ©

E AT REEHZI N

197 Fs ALK » HEREBARE . Mile it
BREFIL MRS , WAL RoBMEAEN, BB 3 F
RHNRAZPEFNNERRERE , woLHRBRGARETH
BuitAo@o AR EGRMBARNIFRARTAER
WESXER  APAGR FH e 4 B FEMF
EEANLE RWE R o2 (@E A o M AT IR 4 M 34 2
HoRAF - BHBENRENPREEH, QB E i
HMBHRT, BN BR A oA RGBBHER (& 2) .,
HPAAHARRAREARH, LK THER TR




AYRR: ARBERBYHRMIAEIK(Alpbeus lottini)fo @
S (Synaloheus charony s TRERKFILMMRIME A
AEHMGEL  ARTLE, AEHMBBES . HARTE
MR EHEBPES A 1AL AR AW (Alpheus

gracilipesy « FHMWM (A, pachychirus) » #oSynalpheus

tymidomanus =4 o ﬁﬂﬁ.@ﬂifﬁ‘*ﬁ&;ﬁé’ftﬁf:fﬂﬁﬁﬂﬁﬁ‘i’ﬁ’ﬂ

BEHN, AhARBR D AMALHY , A& LT
NEHEMBILE S o

S SRR P YRS PN
BARA SRR, EALF AEREHMGERRT , AR
A5 (Hs )  Fg, A EHBABRFTEETAMERT
MERLELE EMMSR ST ER AL MTREE
ML AEA (e ) o ARBHER T ELER S ROMMBER
s FRERFREARFI LM AR KT . L RABMK
EHEEMMBUARARNE S (B7 ), iR E T iAKW
AR A A MR IT AT ST WM AR o

AREYE, BWCERE hoftastt » AP U GEHHE
BABERBEE AP AARBER (Traverin) MR
K P ML ABA A LM, #lao 2 XBHHE (Travezia
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