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B 2E  NF YA YT ORKEMAR DMK G
" B

NF¥ YA Y TPocillopora damicornis DFEE S LrEfXd3+, 4
BPERIIBETEH00. ERMBICHKARDODVTOAWFEOLET ZRIE GEE
EHA) DRONBE I LTV, Z DIEHSEE RIGIE. MEIEEAM Y X 7 Lh
TAFHE LU TRV FHETOAE ULRFRIERICTH 5D BRBEEBIZHNT
bIEHA WA RICNE T BOMIE KD > TR, £ 2 TAHRE TIIREHMAR
KBWTHEEGBERIEHEL D E)DERM DI EEANELT, NFYH
A TOREMAL D Bk UcB%E AV TEMERZTO. SERTAGOMMEE
ZEELI

FIUBERDOR EH) LORTRLTHRA LI QHEAEGLE2RT) , B DBHAR
DORT7IF1 6 AEHE4IERT DA, A EDLEIRTIIE AL, 1344480 H
BE6RTIIFERMEER Lic, EERFEMETOBRETHS MNIFERE LEEIIZHI-23
R7 DM, 12712, BUREARD 8 U io IS EHE L, SBLEh >
FIRTIZOWTHHBEEORER. 2HOMEIIEALTHRENS &, EREIC
WYX — ERIMENFWINTNAIENSIHERELEHEL 120 T BRIR 58
L7eR7 OEMEOMBEBE LI EZ A, 145F64ITHIE & b—H OEAbE
N P —-EMNEE SN, FEARARICE A THESBIISOEE LI EDR
TIZBWTHEEIN LT,

EHARTICENT b, EMIMEORBHEIC. FHEABARTTRONS &
IRKREREFNRBHE RSN, DI i, EBERIEERIRTICENTH.
REEH B TIIMmAEIEL, MoIrOMBIERARICHRT » T B REHER
%3 5,
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H ®

HREDA VY ITR, RBEERERE X ) BEFHEBRNRELWY T Hh2H
x5 LET D L LERIHAHKDE D BIZFHBNRIESY ¥ I 2 HAk
IEBZE HERAEICEROBRBLERL THENBALETWEES(ERS -
Nonfusion) & MR FHMHIC &K > TRT7D—F £ 70id W H O REAHLD 1 mm ~%
mmiZd iz - THEIFET 5154 (1E# - Rejection; Hildemann et al., 1975, 1977)
D2D2D/RY — OEMBIGHAONTN S, FERMEDORT TIIRMIEBET S &
BERAEOBROEITI—HITHENTW E, TORER—H OB IE N DM RXS
Z &I A (#WEY - Overgrowth),

Hidaka (1985) 3. N7A4DONFVYH A3 T TRBEOICRE 1 RYTFE
ILTH->ThH. BE LI DO—KARY 7H 5T hEHE DR IICIIM & IEdE
ARICERIZITHRALTLEIZ LEHELKL, LA LEONFYHAL 4T
DR R DAL IE % FARIBE DR T, REEHED iEHA L 5 U 2 H:ft
IEBE ZLOHEBEARICERRIEZFLORIGER UIc, CDORIGHE EEftE
THBIIEEL TV S OO, BRIBICHEENITILEA LRSS MRV AWEIRER
DI &, FRERLER L TRW S X MAICEREBOLEIELERFDIEND 2DDHET
BELIIRT->THB 10, FEHAEA(Incompatible fusion) &MEEh i
(Hidaka et al, 1997) , £7E LFEMEDRIGIIMDRISIZZAL LIRS, FE
HEBEERTRTOIREALEBHDOARIEHRENEBITT 5, €L T, 0K
{LDBRICHEFHB TR T R =YX (MBI BB > TH5 I &SRR LT
5 (Hidaka and Yogi, 1996),

LH L. BREHERIC BT HIFEABARICHET D0 E D BELESGH > THE
Vo BB AMTHEABARICVBEINNE, 75X RELERIES &
D OIEE B NBHARID BMER LN TESICERNTE, FHAHAH SIS
NEFTIREBERANRIERRE LTHELTV S, Tl b UBBAKRETIHEES
wearBEINTINE, EEEBERYBERH TOAEUSRIETHHENH T
LT85 . A TIIMEBIEERM ¥ AT L0 FREL THEW ), BRI
RIEIMFERRHBRTETIRALTLEY., TO%. W oh O BRI E
COEBMENEBITT B EVIAREHNEZA ON S, KR TIEINF YIS T
DORIHARICE O TIEERBAERICNEL B0 ED MM DH Z EXBHE LT,
BEHARD B2 Al O THSSERZ1TU) . MRS ICE ) 5 Eit SO MM #iED
BEET-7
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"o & KO

1) B8t
FERITMMBIERALET MESICH 5 B LB R v 7 —BEERTTIT - 72,
ERICHWcNF Y YA Y TPocillopora damicornisit, 199647 H128 &
10H26 B D 2EICHIF T, WEE—F (SB) - il (B) hoEheEhs ao
Z—FOHEL I, FRIIHK->Tid, BEE—FTIEH30M, fHETIIPOXE
PolctcIOmMOMBREBWTERIC I —2RU, NUe— 8 HRERAN
TH U TEEIIRNN LI To=—2FKERE LI, BELINF YIS 0T
BEKUTNIZNK D IZHIKDA - 7oV iIZA L, ERFNCEAN, ERFFTIR
Jo=—FlCHREME In=—FBERA LY S EF I TERKETHE L,

2) HEfhFER
BRELTELID=—2NYT—¢,IHRT12~15cmODREZIDHICH D .
EMER A, By b UREh &, BEMEORET ZHBORVEEH LR
ATEMIE, TOEF. HHVE—ESARTHEATHIHO, BITLTXSA KIS
ZEREEURS A K75 240V =T HEpkOBRNKETHE Uiz, 85
U7cRT7 DN E SZAL Uiz, 10 ~38 AR ICHESAMET CTHE - BE
BEEIToco BEHAI0I D= — X DEEELUABERAWTEH27T0MAE8DET
1M2RT7OEMER 21T -7, ARIZT Y bo—ILE UTRBEREEOR Lt X
B DDA DOEI12RT | RIEHIBHEBROEEHEMI B/c b DHR1EAS

HE100RTTH 5,

3) HEFMBRBENETEME (TEM) 1 X 3BRMOMGFHER
ERRICNBEINIATRTOH, RE4RT . ERE14XRTOFH18XRT %k
LM RO ERE THRMERICEE U, BRI, 54 F/SRILEERT
T2E2.5%7 IV ZINTIVTE FICLXBBEEEIT- 7o ZEMKT 2 M. 3@
HOWT2~ 9RRAMERE Lictk, RETT2EM1% 2 I 7 ABICK BEEET-
7oo BRIRU 7214, SO NNY I 2> TaBITE U K& XITHEE v b LI,
BifKix. Johnston(1979) DA EEICREL Y, 2% ascorbic acid £0.3M NaCl#41:1Z
RAEUBIRK AR Ulco BUKIKICBUIcY v TIVIBERTICE &, BRI
120 R EICHT UK FE- T IRIRIR E R U oo BRIRBR70% % ) — VRTINS Ay
UL 70% % /) — VLB USBETREL, 70%Ty J —IWcLIicY 7
IWRBBENSGIR O IZUERICE L. Bk, Spurriffica® Uiz, @ Licy
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YTIE, DIV RS0 b—4 (MT-2) THRESRMER OMGEH (0.5 um
B) &LTEMMAMEYR (901 pmE) RIERRUrc, XESAMSEH OMEY H i
1% methylene blue, 1% azurll in 1% borax T30~80F % L7, HARE
TRAMEE OB A 3BT S =V XU 7 = VB A AW T 2 BB E2 1T 1
®. EARNE RS (AEXE T JEM-2000 EX) TEE L/,

s R

1) BB TIIIEEABARIGIR ST

EMERZEIT > 122 7THAEGDE112RTH, 18#lAEDEA4TRT TEMKRIEH
BEINT, ZOIBEBREKDOEE I LD 2HMAEDOE 2RT RURBAN D 34
HEDHLE IRTIIEA(Fusion), 1344 HEI6RTIIIEM A (Nonf usion) 2R
L. JEd@&HEA(Incompatible fusion) (3B X hiih - /z(Table 1),

FAEEOEK L) LOoEAsLsbE QHEAEDLE2RT) XTI NTHA L. REERN
DHAEDHLETHWMETSHD GHASDLEIRT) PEEIhi(Table 1), &
NoDFRERT TiE. HEEOHAKIITELIC—ARILLL. ERB LN DES &
THARDSHIEV RSN o720 WA URTIIBRREREAEZEE LT
1e89% 250 U T HEBIISEE "L LT,

RICHBRBEOE DA EGDLED H b, 13HlAEDLE2IRT L, HEfERICHE
BRENTCBROEILL > THENR ToN TS Z LBEI N, FRAEHEX
n7:z(Fig. 1A). CHhODANDRBARDER: (BMAADEI14RT) Tid. FKEH
WMET T, FEEAEIIEHESEAEMHFIDEEETH - 72(Fig. 1B), LHL. 5
14RT7 D) BI13RT Tl Bk BE U8R EN LIc & EIIRTIZSEE LT,
IR % HAHZE DV 8 U 7S - 7217 (#078) OERED A% L FIAME T8
UL A, WHEOHEKLIIRE YT, BERE I SHOYEIFWIN TN
(Figs. 2, 3), BiR%5 8L 713 RT DR 13 5 WIXH A OB EAER DAL
BEUIHER, T XTEMIICHEEZ AW UTEREED . BE0KRELTHED-
1= EDmERR X h/=(Fig. 6),

PED X5 ICEEBEMET TRIEBEAGHBE LXFDMFIT o RIS . FER
ARIETH S5 LM EBROEEEMD ONI, EERBAMET TIHERE L HEX
N13HAEDOE2IRTHE L UHBEEOERIIFERES LHEIO I8 AEDLE
14XRT7DEH3MARHEIRTOLTHIHERAERIETH Y, Hidaka and Yogi
(1996), Hidaka et al (1997) VR L7c & 9 LB A EARIGIIBE I LM - 7
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2) IERANRT DIEMF K
OBEIRE D ABELIE DN - 7cRT7 (#078) DEEH

B A LBl TIEW 5 O OMEITER L TH 53, BT S ot
BHAaw UERER LT (Figs. 2, 3), EfMIICBEINIHE T Oh
DOFLEFEHLZDOF LN SEIRIED > TUO L HEEZR - 7N SHE DU { D
WX SIZZEDREY ZRERISHWE LD > T EWVD &) &R - T v
(Fig. 4),

ERIOREMSIZIE. EEAEARTTAO IO LRAEDOEZEDOEHER
I, MEOENEREEROMICIH L ORI/ L) ITEEE L TRIE LT,
ZRIPMIZITEEROHEIBIE I n /- (Fig. 5),

EEALE OO I, HLlRE Bbh BB IBEIN., FICRBFEEDE
VB DEEE > TUV(Fig. 6A), /o, BT OEEEBE I/ (Fig. 6B),
SEFPOIEFIIY A 0%/ U EBEESTATHIINMNIOED S 58 L TUV S,
FHAEREIERL. BREOHMBEADNEEBSFREINDDIH -7,
QOEIRESBEL 7o RT

BRI BELIcRTIZENTH. RTOWHOMBEEBRE L 1cGaicid, Pl
Eb—HOBHADHEMIEICERMELIF W INfFE LT (Fig. 7). HEfLERAHE
OFBOEKR. REOZRIBEDEIHOEBEINI,

3) RERT DHBENNE LBEDOEITERE ,
HEAMBEOBETIZ, 22003 0=_—REDEREBITNES HMSHEEEL THOE
OB LKD) 3K, BE - B - R AR =EHEET UTERE
kU SBL2IC—&L LT =(Fig. 7). BRART(SB1-SB2) DEALEDRIL B ER
PLOMBYIR ZBET I L&D BAEOETBEERT 4 DOBRBENEEIN
7z(Fig. 8). &34 v JhD—F/MllicdH 5 E(Epidermis) it & 5 A T—&F
SFOBAEMIEE > T 72 RISHBAEHILENY T ONRIZE S HTERBGF MG
{1, RESSDRRAT—HKILL Tz, 51, #MLTNBRT7D—H D
fB(Mesoglea) & B JE(Gastrodermis) DIEFHIZMBANBA L7 (Fig. 9), BRI
BRRE - R BB 2R U TEREEER L. E2ITHE LT .
COBRBETIE2 OB MKE LTTIREL 1 D08 KE LUTEE LTV ENWR B
57,
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1) BBEAEETRIEESBARIGIIRSNTN

AR ICOEEEAMET TOBEZICE T, NFYHAY L TORBKRTIZCh
FTITOLNTE B EHOBEMRIC RIS, BE. FHEA. FEEAKBED3D
DIATHHBODL HiICEbic, LM LIEEEHEEEEDLN/I136F 1 f4K
x| BURBICHBADO MBI HT I ENS, 128IDORT IFEBETH S Z Lot
R ENTc, BURKEICHBENSEE LIS -7 16 b, EESAMBIC X 25 R &40
OBEDOER. Efibl OMMIILELRETHD ., FUMTKIVEREIN TN I &N
B otz NFYHA Y TORBARICEOTIREEEEERISITEI 55 &
EZ oD, NFYH A% TORBEEEOEMRISICIEE EIHFERED2 DDF
A T7UHhRoNT. EBEEBAERIGIZT I X THENESE U THOBLWGEEMD
IO RONDIRIGIZEEEZ 5o

CORFRIZ. TREGHICIEGESEH Y X T LR RZEL TWVEW /O
FEELETETIHE I —ERET 205 BENTHGIEES Y X T LNRKET
5 LHEECOMBERR U THFEEEZRT A1 EWVWIHIBLEXFFTS. N
VA4 TOHFBEEBEERITRT BENAIDEITLEAEDRTIERENLEE
79 5 (Hidaka et al., 1997), #EENTHEGEAHE Y X T L0\ VWORBRTHOD
NERRBEZEDSBEDORETH 5,

ABD KR THEESBARZBEINLD - 72, BRBEEROERMICHE T At
P BIIFEESIR AR I T, TCICHHBEANEBITLTLE ) RS
NI e EW) FTREHIIRTEN LV COTFEMETERT 2700)ITid Bl
] DEEAIHIRRED L O F# LWEEINLETH 5,

2) HEWART DEFHDOEBIIONT

A RIGERT R T OEMEED Y1 ZEk UNLFEEHEP EAREFHRMET
BET5 &, MEBRIARERTH Y. BRI S HOOMENS WSO mEEIZRT
STz BRYHE TV 20D FLERF BT OFLH oA I FROHR ICER
HENED> T HEE LTS, COERMHEIZ. BEIICRIEIYKA A A
VHERLUALLEFICERTICQW TS VRBEESARNYT—HE
(Humphreys, 1994) (5B D0 £ & b EREKROFIRME L LTHIN
EHTH 5007 & BBKEICE > L BREE TH 5200 HKENVD, HAYE
DALFERE IZ DNV TIRA TN,

X S ICIEBANT O EMEMEO MIc K E L BN REEIhA, Chid
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Hidaka and Yogi (1996) WHE L/cIE@E S RT DEMEBOEEEMUTINS,
ZODZ EIRIFHEEDRTITE N T by BELHEIC W TS MEHMADME DAL L |
TG ST OO BEE ST NS EATT, EREOEEIIISR b Dk
H PR B ST S D/NEDBH SN TV B G NEEI N, ZOBMKITE NI
RITPBAREOEMIZLDERLELEZITNAILERLTNSEELI NS,

ASETH U TICEO TR, IFRERISIEA/RICERTD . BEMEDSEL I
DEEAS5ZTICHEE LTV IREBEEZEIONT &/, ZLORBEEMUK 28HE
DEERENRLLELNWI ERENTHIDT, —HOBHED M ORHAZ Fi 0
B LITNB, ULHLAEIDHERIZ. BODIRBICENT ESL o DEHADEAL
WA OME, BT U BREEDAICK > THRE 50 TIHEL . BMELRE TOH
HIEFDRR, HFEOREZHEELTEODOIETUE S &0 TEet%R~%d 5,

3) WA RICDETERE

WL DDDRENRT ODHEBEED SLUT D &L ) LA DETEBENHER X i,
WEENHE S & YV THRO—FSMUIZH 5 KJE(Epidermis) A& 5 B TR
BHUEE D, DOTRAENLENY KBRS B2 —HRILLTT Y v V2 ERT
%, WIT, #EfiLLTNWBEXRXRT7DO—HDHfBE(Mesogl ea) & BJE(Gastrodermis) i,
WALIREDT Y v VILBALTV . mEMIIIFE. EEbBAEL. K& -
HE - BEVAELC=EHEE U TEEEZER L. BR2IEET 5. COBRKT
B 200K ENI LY 1 2OBKERLINS, :
BWAEDBICHRBLEEEIRBEDT Y v ONERBAT ST, B2-B2olAE&bYE
TEEIhi, b LBEFHRNRLIHAIEDOETORE T I ORI KIS OEE
INBELIS. ZOBRAKOMIDITHITRERRE,

LY

NFXYAY L TOBRHEMOEMERTIZ, SBHAHOEMERTR SN
BEBE RIC3BEINED -7, FFEEWERIGIZ. HBAEMOAICROoNIK
IETHY . BEEHNTHBIHEEEHE Y XTLANRE LTV HIIRBIZIRETSH
EEZOoND, BEMICREINBAERLINEMULLEIC, HFEZERTET
IKRELTLE DA MRBRUVALVTRITSHDOHFBEERICHEZ > TWHcHICE
HOMELRBRUEIRIGERTEZELON D,

HEBMENRTTiE. BEMICRIIBAEEMT L. BRI ICMSHOOMELS
WU, ZOICBROELEKR L TTHEBERTS LB o605, L, EMEAt
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EDRJE I ZERIPIE R U pBis EVBE I, AT ICEWVT O RRENR
TS 5 700, B TR SO DMBIEESRIENEI - T B T &
NWREEIND, COHBERIEHN—HOBRREELE TS L) iIcHE, Fod
S(overgrowth) DSRFE DI ZRD TN S A[REHNE X SN 5o

5 A X B
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Table 1. Contact reactions between branches from adult colonies of
Pocillopora damicornis. Numbers indicate the number of pairs that
show either fusion or nonfusion. Type of reaction was identified based
on histological observations of the interface region under light
microscope, when necessary. The letter indicates site of collection; B,
Bise; SB, Sesoko beach.

combination days of contact Fusion Nonfusion
B2-B2 38 1
B3-B3 38 1
B2-B3 38 2
SB1-SB2 28 3
38 3
SB4-SB5 18 1
B1-B2 28 1
B4-B5 18 3
B1-SB1 28 3
38 1
B1-SB2 28 -3
B2-SB1 28 2
38 3
B20SB2 28 2
B2-SB3 38 2
B3-SB2 38 1
B3-SB3 38 1
B4-SB4 18 3
B4-SB5 18 3
B5-SB5 18 4
B5-SB4 18 4
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Fig. 1. Contact reaction between branches of adult colonies of
Pocillopora damicornis. A, Nonfusion response. A skeletal ridge was
formed at the interface. B5-SB4, 18 days after setting. B,
Incompatible fusion-like response which was later identified as
nonfusion based on histological study. The interface was white but it
is not clear whether the response was nonfusion or incompatible
fusion. B2-SB2, 28 days after setting.
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2= A &3

*

2= Ak 13

Fig. 2. Photomicrographs of the interface of a nonfused pair (#078; B2-
SB1) of Pocillopora damiocornis. This pair is the only pair that did not
separate after decalcification. Tissues of the paired colonies were
discontinuous with secreted substance (Se) between them. Large
vacuoles were observed in the epidermis. E, epidermis; G, gastrodermis;
M, mesogloea; SK, skeleton; V, vacuole; Z, zooxanthellae. Scale bar,

50 um.
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Fig. 3. The interface of a nonfused pair (#078; B2-SB1). A,
Photomicrograph of the interface of the nonfused pair. Tissues of the
paired colonies were separated by secreted substance (Se). B,
Electronmicrograph of the barrier substance, with concentric, laminar
structure, at the interface of the nonfused pair. E, epidermis; G,
gastrodermis; M, mesogloea; Se, secreted substance; Z, zooxanthellae.

Scale bar, 10 um.
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Fig. 4. Tissue at the interfaceof a nonfused pair (#078; B2-SB1). A,
Photomicrograph showing aggregates of vacuoles in the epidermis near
the border. B, Electronmicrograph of vacuoles in the epidermis near the
border. E, epidermis; G, gastrodermis; M, mesogloea; SK, skeleton; V,
vacuole;E, epidermis; Nu, nucleus; Mv, microvilli. Scale bar, 2 um.
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Fig. 5. Electronmicrographs of the interface tissue of a nonfused pair
(#078). A, Vacuoles containing degraded substance.B, The zooxanthella
on the left appear to be under the process of degradation. E, epidermis;
G, gastrodermis; Nu, nucieus; M, mesogloea; Mv, microvilli; Z,
zooxanthella. Scale bar, 2 um.
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Fig. 6. Photomicrographs of the border tissue of nonfused pairs. As the
paired branches separated after decalcification, the border zone of one
branch is shown. A, B2 colony of the pair B2-SB2 (#037). B, B5 colony
of the pair B5-SB4 (#015). Secreted substance (Se) is still attched to
the contact surface. E, epidermis; G, gastrodermis; M, mesogloea; Se,
secreted substance; V, vacuole; Z, zooxanthellae. Scale bar, 10 um.
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Fig. 7. Photomicroscope of the interface region of a fused pair of
Pocillopora damicornis. A, Interface region of the fused branches. B,
Interface region at a higher magnification. A previous border is shown
by arrowheads. C, coelenteron; E, epidermis; G, gastrodermis; M,
mesogloea; SK, skeleton; Z, zooxanthellae. Scale bar, 50 um in A and 10
um in B.
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Fig. 8. Process of fusion reaction between different colonies (SB1-
SB2) of Pocillopora damicornis. A, An initial stage of fusion. Only outer
surface of epidermis fused. B, Tissue bridge of epidermis is formed. C,
coelenteron; E, epidermis; G, gastrodermis; M, mesogloea; Z,
zooxanthellae. Scale bar, 10um.
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Fig. 8 continued. C, Gastrodermal cells with zooxanthellae enter the
tissue bridge. D, Gastrodermis of both branches become connected. C,
coelenteron; E, epidermis; G, gastrodermis; M, mesogloea; Z,
zooxanthellae. Scale bar, 10um.
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Fig. 9. Process of fusion reaction between branches isolated from the
same colony (B2) of Pocillopora damicornis. Mesoglea and gastrodermis
of one branch enter the tissue bridge formed by fusion of epidermis. C,
coelenteron; E, epidermis; G, gastrodermis; M, mesogloea; Z,
zooxanthellae. Scale bar, 50um.
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