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(HEHEEE R

thE R B RER ST BT H 1956 ELUDRRRE RENEDHGET TEREE, B
ETEE, TEESPYRERNMBIRXRHR, BERRTRTEVRRS. 1975 4
5—6 AR HZEACETEDRE B 10 M HATHEMX RIRE, AR K RESTE
MENSRSTE RS RENRDET T I 5 R PenESHESE; 1976 £ 1—
BB—XBEZENOEETEDES 18 T Hik. IMKERHEERBRRE T BRE
CEIRRE AR E R ES N EES AW LA, TRERGRNFTEREL,
AR S & A R AR, SO T T i S S AR s i W 0 A R 2 T RN FE T 3
BEm T FREHER B

VP T B L 1R

FEI RS A I AR IR B R4 330 AEA AR S0 RTERR, AR E TR
BER, R BD 08 B BT D AL 8 B SRR 5 5 S U — DN TR LR PR
RARES, B RS- TH%. R0 /0SS5 B0 hR S S8 ISTERE
FR(E 1o BES B ERH KR 1000 2K, BEE SMNE L EBRAR AT AT 2000 Ko

DR BB VOB R IY, 5T 1000 £RAF—BHE % T 25 = 2ngaRki
%, BEZ 28 %, TERERRERARE. XIPESE=LRIED RS —HREK
BRI, EHFR RSB T, W2 AR, FEEERL, 218 KE
L, BB T 1000 SR ERBHEIRE S FHRBIA TR TR EE RS
MR BH=FE, BAIRE G, E—EMHREAE 3—5 KRS, HEZ
B H T I RO TR B 2R IR B T RN 15—25 KBS HIM IR & 40—50 %K,
B VﬂﬁﬁﬁﬁﬁfoﬁﬁmT%P A IR 6 4R B T RIFROHE B T

* MENEREEFRTAERERESE 524 5, ANERDLHERC. BEZRE, TEEIUTIHER

BERKGE, AES HERL RS BENFEE BRLCHE
AREBAFEPEEQA ST HME, B55% 38 BEFET BT, @EWW&H*W}EJ‘@LI

1> BRI
| XRERNHEZEEEHESEREL EREISERNEE TR EERERES 7 A R RER
BRARE, £ARENEEEROTORADKER. ANE, FRAREE THEDIDRAEXHE. £
AR REEEARK. DEREZEIERE B ER. RN SHESRE D D E R, LR,

1) 1975 £HInBENEERE THER EERGEER, B EEK ERE RO EEE. BEHA. 25
£ AgmmREhERE.

2) 1976 EHMBENEYEE. HREEAE, §%f§% %Tﬁ%ﬁ BREMABEEAR.
AHGERRTER: 1980£9 A9 H,
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111, 112° 113°

Bl PEDESE

D BES B RS M SR, £ EPHRENR 26.5°C (1958—1974 £ FIE); —
ABSREE, AEH 22.9°C; X ARER, BFY 28.9°C; EFHEEN 6°CH, HEF
WK X SRIHBEAER, BPREAEREEEKES 268°C; = A#KERIE, A
S 22.1°C; 5 ARES. A 29.8°Co SEPHEEREN 33.69%, BLIEEER/N,
FE 33.14%0—34.23% 2 i, SR EHE S, MW ERHNE S, DB RERIM
FEERAR SRS E. EEE, BAEBOKESEAREE, BEX, L 5—8
R BT PHRITR 5% RO B 3, B ZU b 78 1 &% 50 TR RO T 9 2 , A0 5 T 8 0 LN 3
PRI B S A BRI, 32 T BRIDIN R SE T BB HE R, 15 B 2 W o 26 L AR B o
BTSN 10 SREEE 3 AR, EAELTZER, BR—XHHEENRER, 7
X—FHRE RE R REN— AR REEDER 5 ERREREZI. Wik, BA%
F RS, ERBRALEZ NS DEEERES, BAEHERS, BRESHE b
IR R A AN £ EPERE R, T R, BB R R
&‘TE&%H@E%%#,Hzﬁbéiz?%E%%fﬁﬂﬁﬁim%ﬁiﬁiah%\@%%ﬂ%@iﬁ%fﬁ?ﬁtﬁﬂ@%a
o

E/)ﬁ%%%%ﬂﬁﬁﬂ%ﬂﬁd\ AR AR, R AR AL 8, TR 1.85 FH A B,
BN 48, ERRA 0.07 BHAR. BE—SK T & F 5% ERNERTGS .
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EABBBRA—H, EWSHELER 12 AR L, SREWBEFLERT 5 28,

DB A4 £, B, B R EE R L, B RAH 200 5, EBE
REEELE 400 RFho FWHE, EMLRERIE 60 LT, FAIRERED, RFFAVEE
S BRI R, MIBERRNE R, AV BE LE Y 1800 &Fh, &
2500 R Fho XL E R I BERAORE I, Frh R HES) B SR AU TR A i 2o

T, eRBNRBETFEETRR

BITEERT ERIMEBEAESHEE R, FERZUSIEHF.L, MKRIEIFEE
B— &L EXHANH AR S &E—NETE, DB R SR S ML o F R
Fras s WHIRRI & e H 38, TE s R A XA R, ZLIZIIRE B EE R
IRBER I S TEARE. B 2, 3 T @RI MRS M B ESREE . R
TR T A B DL R X B AN & PO Wl B9 43 T 15 o

REFEDES AN TEAD, @RS RBNEEEI A TIIEH,

%{Eﬁ%?:ﬂﬁﬁﬁﬁﬁ (B 4, 5)

(1) ZEE-EMEE Montipora-porites Zone; (2) 4T % Helzopom coerulea Zone; (3)
TR EAMBE Acropora formosa Zone; (4) WA Dead Coral Fragments Zone; (5)
WIER Coral Algal Zoneo

SRS ERERYH:

(1) MBI Coral Sand Zone; (2) B Heliopora coerulea Zone; (3) FEFA
MBI Acropora Zone; (4) THHIEEN Coral Algal Zoneo ‘

R HJerkmE: (B6,7)

(1) R Porites lutea Zore; (2)EWHAT Heliopora coerulea Zone; (3)WEHE
F%E Dead Coral Fragments Zone; (4) HFAEET Coral Algal Zone,

5 PH R A

(1) BT Dead Coral Rubbles Zone, (2) 35ih-EB I W% Goniastrea—Favia
Zoneo

BEABERENEREZE JGi» B T R 22N 220 P 76 DB RE , e R A
ETHEE, HES M EREENEEREL. EREMERELEHBRRNERD S X 5 KR
2.5 X2.5 k), AR HE FERABE LSS EZEENNEEER, RAGEUNEGE

W25 X 25 EX), EEMENEFEAME SR T RGIEE 30 BXRAA), FEER
EFE#T, B—HHEEEREIY. :

ERNEREETEEFABREN T, NELSFHMBRARARBATE TR
575 RN E R B ANE, UELRBEEEeMREELXNEDER, HEGHRRHN
MR DI RES RN M L AR A Do

AR RAFERE R D GRREBREL 1975 51 1976 EHKIEENR
BB, BT EERRMEEER, Bk ESRES —eRRYE, Re st mHb i b
XA ENMERE '
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BACKE
E. L. _W. S.
Vi
, 7 /// % 7
, R
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BRI Coral Algal Zon 7
Porites lutea Zone one ///,

Il FifgiE Scouthwest transect

130 150 k)
=31 %/915
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Wl R AR KA L B R E R — Rk, R A T . REe R
JVERE R, IBEMBRRE, A RBEE, RERMIVEERR, GRS EE
RACEMARENRPELEEMPEER BT, EE, FEERE, BEEERE
AIEM AL HERS L, RS, £ REE; MEAERREE S L, R T — ki
Ko, BETHAZ. XHHELEHEEENARFHRERES FHESREEHNREEY
FER. ARESREBEMASBFLERENESESEHRWT:

L eBBREREFEHE(ES). .

R—HXERERKRKE, BRSHUMBELES, HAXENERKELRILE,
BB/, K TE L AR R B BRIT, W T &M E RN E. ERR MR
BhAERECEMBNIEE, S WIRPE, RILE &R ERNRE—,. »

(1) B R

X—HESFRERLBRE &, RIEEENHBI DG, 7oK 4 M.

A FERTE

U BRI, HEL 10 K, EREERMM®GA, LAEDES, REINEEK
B, RENEHKE, MR AEREERE-FRECQNIESE, FHAEFRE Symploca
hydroides, - Wi Oscillatoria spp.. HHERH Lyngbya spp.. JE# Calothriz spp. %, Hrh
WEWNBRRRENSM, HEREABKE, 2EENRER, ARSBLETBETNRIR
7, B EMERZH A ZUL AN RRERSE R BRE#EmER, E— MREHAR
%82,

B. 8 - E

TER WA SMU, FEEL 80 XK, ERAMB , LLESEHE, KEN—RKIERS 40 B
Ko EEMBM A —RB\LWRE: KWIIZEE Halimeda macroloba, EMIEE H.
incrassata, BAIRSNER EEIIAE, @*ﬁ{uiﬁﬁﬁﬁéév%ﬁﬂﬂ‘%io A W B,
H PR IRBREE Caulerpa racemosa (B 11:6) UTIRFREE C. serrulata FIFA M PR C.
cupressoides X, B—REZA . ZHRNERSBARNEE, BHTECRKVEE
ZRTRHERER, BEEDB L. BIEETERENRFIBNENZGEY .
o, EX—WHEHIDBGE BRI W HBLE Boodlea composita, WM # 5 B.
struveoides %5, BITRME—FMR, EBREXEB QRN EH B HE Padina ausrralis
- (BEhR 11:5), B4 SMERo

C. MR ,

R—IWAFHEES 100 ko B @B B HIBEAM B, FRBHID
EWBRA, (BN KRR, BEE 60—70 EX, HTHREAHNER, BEARFETF
FHIRARF, KM 8 B AL S8 R SRR R ERRRD, T £ s 52 5B
BHBREME H MBI R b, KB R RENEE Hydrodathus  clathratus,
BRI i o, A/ — R4 30 JEK, 485, BEA/INR—HIMAL, —
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12 # o B % £ HA

RERA 5—20 X, B B, BX—HREEREM N, RERBARBNERE
Lobophora variegata, — 2 EHERIEMBIRL RS, BIERAFLREIANERH FKEBR/D
WEE Microdictyon japonicum . ¥LEE/NWWBE M. okamurai JRECH Mo MW EREE Dictyosphaeria
cavernosa, SLRIWNIRIEE D. verstuysiiy JHH B Anadyomene wrightii, PEIPERE Siphon-
acladus xishaensis, FEFAWHLEE Dictyota cerviconis, X IFTWNHEE D. divaricata, i FH 5

¥ D. friabilis, ERLIRIIIKS Ectocarpus spp. BIREE Sphacelaria spp., LLERINDIR
Hypnea cerviconis [ 5% B Polysiphonia spp. F#A DEH o
D. Hy\ZE T

X—FHEEY 120 3k, BEE EHIARE XN FBRA—HEL, KENERIELK
o BERMBARE, MNER, BRESEERENI/NER, KE—K70—100 E
Ko XETEIY o BT A AR A IR T 4 B0/ INE B, BRISTEAE R B B ERHIT
RN B HKEORE REERERNEE Cladophora spp., /NWEE. HIME/NNE., T &
WINIZEEE Cladophoropsis herpestica FOTEALEE V aloniopsis pachynema, HBARILE LKL
HIBNEREE Dictyosphacria spp. BIHMERSL. EERAR, ZEHEEE—ENBE
EREA ER—E R, BE—-BRERTMNSEE Udren, RREHETEED
GRIDE, HREMHERE U. reiflia, BEERE U. vclutina, FEIDERE U.
xishaensisy BHAEREE U. reniformis %o BRETNMERK, EBRERS, BER
K, BERAER, EHAREDERET, BASIAER. ERELNEAL, w8
EBHERE Chnoospora implex, WIWEE Turbinaria ornata SERWREPWEBL, W, #
ﬁ?é@7kﬂ@ﬁ&Ei,fﬁ&?§@ﬁﬁn%ﬂ% Gracilaria arcuata, RBFEE G. eucheumoides T
fﬁ,ﬁ@i?ﬁ Eucheuma spp. IPERIFHREK. BWEE Acanthophora spicifera HERKIEREA
R ER . BH R AERXIME Jonia radiora BHERERTGELHT
by T ETURE A5 Neogoniolithon frutescens, 7K A & Hydrolithon reinboldii
EREBRIFHERTRE. ERATEMAERE, ERE-ETREOME, Xhila
BAE, ARULQEEHRNERBEE Bosryocladia skomsbergii,  FrikBr 4L G RBHE
‘Haloplegma duperreyi, FRTGHIWMAKEEE Dictyurus purpurascens, HBEFLTTEE Galaxaura
filamentosa, F'EE Heterosiphonia sp.\JEEEE Herposiphonia parca 4LJGH Erythrocolon
padagricum FIJLFHMIREE Laurencia spp. %3 A —R /NN G E: NHERE Udotea
\‘jave@sis‘ FRIEE Halimeda micronesica (IR T1:2) BAXKILFEEE Valonia ventricosa,
}Eﬁfﬁﬁ Caulerpa peltara FIBH LB EE Avrainvillea lacerata, XK A AWLLE G
CEIEE B R, IR A KR SRR T R T R IR R R

(2) EWEE o | |

DRI AR, A BRNFETRER LR, AEABRANREEEANR
';2,_ﬂﬁ—¢£ﬂﬂ%ﬁxfﬁmm%g&\Wfiﬁﬁﬂ-ﬁ%)ﬁﬁ;‘Eﬁfmﬁﬂﬁ%‘?@ﬁ%, BEER
?ﬁﬁ%,ﬁ%ﬂ“}\ﬁ%;fﬁE’%’ﬁéﬁﬁﬂﬁpMmﬁxﬂ%ﬁ,&ﬁfﬁtﬁﬁgo XEHTZX—
CHEA LR, (R S B UK, T A IR B, BB AR RS, A R TH R
EEE, AEEEENER, TEE-SEEMOMRELEAR, MIEPEERARET
EFRR R, ERBRAE, BER/N; 4 AR, MESENT &, EXH0HR. £kl
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®1 SHEBFRIEBTEMELSHENEZPENER

i il R4 s BECK) F E B X 4AH &K
HEEREE Symploca hydroides
HEWH 10 Bi# Oscillatoria spp.
Symploca Subzone W& Lyngbya spp.

JB# Calothrix spp.

KM 2 Halimede macroloba,

(I &#TE 80 ENER H. fncrassata
Halimeda-Caulerpa MORREE Caulerpa racemosa,
Subzone T FREE C. cupressoides

WIRFRE C. serrulata

WEEEE Hydroclathus clathratus
e Lobophora variegata
BB WA 100 B FRE Pading australis

#i %8 Boodlea composita
BEAMWME Dictyota cervioonis
PEH- BB D, friabilis

vhE Hypnea cerviconis

Hydroclathus Subzone

[i=¥=E iy

INBIEE Microdictyon. japonicum
MRS NE M. Okamuraz
et #E Valoniopsis pachynema

%Eﬁ%{)@iﬁﬁﬁﬁiﬁ&ﬂ( (10— zoﬁﬂéﬁ)ﬁﬁ?@q’
TR ) - W EREE Dictyosphaeria cavernosa

LRI ERE D. versluyst:
M 4ERE Udotea tenuifolia
PEIMERE U. xishaensis
BESREE U. velutina
BIFERE U. rentformis
BB Valonia aegagrapila

Montipora-porites Zone|

KRR AR E:
AEFEEEE Chlorodesmis sinensis
TR\ 120 . ERIE Chnoospora implexa
Turbinaria Subzone %Jﬂ}\ﬁ Turbinaria ornata

: E}y’:[ﬁ Gracilaria aronata
HWYWINEE Turbinaria conoides
RBIE Gracilaria eucheumotdes
WLBSIE Eucheuma sp.

BWE Acanthophora spicifera

B h% Neogoniolithon fn{te:cen:

KEEE Hydrolithon reinboldit
AT ENERR:

E R % #E Botryocladia skotisbergii

MELEE Dictyurus purpurascens v

MBI NE Galaxaura filamentosa

Y [%E Erythrocolon padagricum

KRB Avrainvillea sp

¥ Haloplegma duperreyi
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. Lol
# MW 5 T CE) x B OB %X @A R
VRN TEE Cladophoropsis herpestica

e 350 MIZEHE Cladophora sp

BIXR#E Dictyosphaeria cavernosa
BEER Valonia aegagrapile
T Erythrocolon padagricum

Heliopora coerulea Zone

#RE Lobophora variegata
A B Spongocladia vancheriacformis
ERREE Coelothrix irregularis

SUAESMU B SR B B

B . 80 thE¥y k% Liagora sinensis
TR #E L. pinnata

B os 3 Trichogloeopsis hawatiana
DBE Acetabularia mobis

ST RE AT 100

Acropora formosa Zone

Dead Coral Fragments Zone

i B ’ 120 ILEEE Porolithon onkodes
Coral Algal Zone YA, Galaxaura oblongata

MBS AR E, RN TR EEK D, ZREFKHE N A RN, Btk
BAREAERKEBRELE,

(3) =TOREAMEAHS

X R LT BB Acropora formosa, BTN AW 4. pulchra,
EEAMRHS A. palifera UM BEAMM 4. hamilis, RBIRREIEAK T, (U8 HK
Ho BEEFEARETNEPWR LGN L, BREEMEIBRES BN E AR
FRRERSN , R BENR B Coclothrix irregularis, K= KRB EEE Giffordia mitchellae, 5%
BMIZE Ceramium spp. FE, —E R R RIIMBIEE %M & EWMBIRR0 - T4, SBH
BB FE T |

(4) EEmEIHs

KRS RIRAIER TR T B BB R0 5E DL 55 1 He BT B AV s B PR BE , 6 W A
BIEKER®R, BN & W BHAE, XEREAR LGRS, MR E T KEN
W ERERTANERCENLMRE Licgora, & 5—10 EX, BESK, BII1E
BN RAREERE 33— A, 5 ARABHER, 1975 45 AHEEN R LI E,
TO7E 1976 42 3 AR KIAENNEXER BRI, K UHERSE L. snenss, THR
%ﬁ%Lpmma%%ﬁﬁo%%Eﬂm%ﬁ,éﬁﬁﬁmmﬁ%AmmMmswo
B R RN RE EE,

(5) MEEWH

X—H RIRFEEBIR, —EEROMBIEIIEDnEED B 1‘@ 2% palythoa stephensoni
VRIS LLERIFLR B Porolithon onkodes FEXRB% &L, RHRILGE, BHEEHE
50 %—70 %, TEHR T Hg IR R H, B4 “BH” (algal ridge)o XFEEEXHERENR
RIBRAHEE L, SRV ENHE-FER MR R ZNENR, BEH T ENE
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AR EWEEE O™, Ladd (1950) MIIIRERBEIE M S , R AL A BN A E
B, XNHACEES S TERER, EENEREEZ AZERERNER. BXBHE
SREEMERHERPENRN L. LARERRE A FREARBRN— MRS &
REENDFRES TP IEY . REEEEENRE. b, ZEX—F EZHA BN
B, ERE LGSR ENUUIER Gellidiclla acerosa, TERERIAYE EE A AT
& Galaraura oblongata %Hﬁ@ﬁﬁ(ﬂ@ﬁiﬁ%%ﬁ Chlorodesmis sinensiso

2. £ BB AEHETAME(E 9)

P A RS B EL B3R 28, OB K IR M o , SE AL BB, I AR+ 4R 2.

(1) Mz

X REATH, BB EEE H K, (G R ¥ 7 5 5K, E IR -
KBS, SRR R B, RESWIBE Lyngbya majuscula TIOR3
Dixhothrix sp. o HMARBFRRD, NAELRKLGCMFER LEEMEREZAQHVTE
Enteromorpha sp., Ti68%,

(2) “EHAs

PEEMIIR RIS L SR RIRE NS, BN REMA RS, B
FLMNEREERKEFEENIHMDBESZNRA L BANTE LR, £ kB4 6
BUIUTTHEE \ 22 RBVIRIIER  Tolypiocladia glomernlara FU/DEIINEREE; B HZENERK
EAEEEA ZRERF b EH,. '

(3) ERIHE

BHKENASRES, EREAMBINER R —EKEL 20—30 EXK/N RS, X
WA B B A 25 B /NI KRG /N R 8 PR ER 8  SE R BR e R B Je e 5o

(4) MRS

X B IR EE R, (R N #RRE B K H o ZE— S A AMNBE PG A1 tE b, e K
DEAGHRBIRIEIIZ Asparagopsis taxiformis, (BR 1I:4) AHTES, BLEHTL
AEEHEERERA L, BREX—WHREM, BRERK 30% £4, B REKEILEI

x2 2FEEHRBETRNENSHNEERNENAR

i A B OHE GO x B B %
Zone and- Subzone Range (m) Composition of marin species
m O o BEEHREE Symploca hydroides
150 ERMEYE Microcoleus chthonoplastes

Coral sand Zone
& Enteroporpha sp.

B BEE Padina australis
200 WTRE Laurencia sp.
¥ Tolypiocladia glomerulata

T W oM W

Heliopora coerulea Zone

B AW %% Boodlea composita

Acropora Zone 70 INRE Microdictyon japonicum

BB M. okamuras

wm o & W 30 L Porolithon onkodes
Coral algal Zone HBI1%& Asparagopsis taxiformis
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BB

. RBERIMBEFEAIE(E 10)

(1) BE M

RERGEENHLRE R, KO B EBEEEX—F, MERRGENHR, 7T
Lo BRI A A

A IEE-REETH

MBS TEE — A ER, HEY 10 X, EERKETE 30—40 EX,
ERERERERE . SRBRES S REHESEMEY L, an S e, BAEE
—ERMIEENEMERE I ESGRIIMBN Lo BITEEX— iy 2 B Fh,
L B A NS H, B8 E A6 2RI 2 B TI%,

B. WY\ ,

WHEL 20 K, BFA LHIRE X IRE, BRA—NWMHGE, BESRE > HE
WA, WERTOBERHAE, XEREEEREHR, ERYRIEYE
BRRFGE. BHAGHNREMBEERT BRSSO, BA8MEEY
ERETE, X—WERERNMESES FLERTAWVBTEEAER, 2auE—
EMBPNEARENBRARE e RE-EERECNERE. mhERE, 51
R B BM4EREE Udorea fragilifolis, FEMAERE U. tenuifolia , AT 56 W IRET /N
WBAERE N A S E MBI LA K2 3R 0 W0 Bk 5., SCRINaReE, P
Valonia acgagropila, 7745 %D R FO4T & o 200 B A T 3 Ceratodictyon spongiosumo TEL
BEERERBEWPERBETERINE Turbinaria conoides, "BATRX— I LEFE, 6
RO RERXMEECAETRE, HEFKBEER, 1976 4 4+ BB ERIEERN, X
BEREEBREE, N FLEERELERXIE Jania adhaerenso HoHh, A — 1tk
WEIRATBEEE, FrIR Ak i Be f W M3 , 4T 8 22 R 7 3 Hypnea sp., JEEE, 4.6
DREOUTREF A KERA DS MBIR Lo RO A RISk, EREE
ERRS BB BB Eucheuma okamurai; FHAREFIZMRIEINEEL ERBL, B4
WrBe BYREE Haloplegma duperreyi, Wi, JFEDRNEE: NHERE, BVES
Caulerpa peltata, BB ERHEE Avrainillea lacerata; —-%_Qé«]j(ﬁ’]ﬁﬁmﬁﬁéé KZIZE. £

BB Polysiphonia sp. HIEMEAR LIRS BB,

@ FmE

X A A\ B R T A K B R

A, IR E = FRELRGKIIRNIES Cladophoropsis herpestica Fhi s HhE
EEEERANEIR AR, HrhiR g fe—iin i V aloniopsis pachynema FIN}
FE Cladophora spp., W BEBIH—F RARELEYE, FE S — 2R
HER—, LIS SR N R, MBS BRI, BA LS emR g
W, XRIRH R ET, 2 ORI B B, F£— SRR S I S i
IR L3 P B A B R A G KUIDIE Hypnea cerviconis, BAEES Acanthophora
spicifera %,

B. B\ SR Z AR T, DIMV\BEE Twrbinaria thpgmiy\iE, &%
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WNRENE, BMNEXBERERF, AANREN BRARSEA LTETRER. B
B TSR RBEBINEERK, 1976 4£4 BHRER, EfIERRES, XXHE
EXEHRBFHZ—0

O R—TIREMR LR, EERANET R, XEAHET, SWMERERR, L&
S, FUKBIBLEER 2>, BBl R 2 A L # B K, ZEFH Rl T, AR EE 2 BRI
B, EERAEH, KERBLEBABRXFHRMT R, 1975 4 6 AWEERN, BRTH
RIEFE SN BEERD, W B RETBERER, E 1976 4 4 ANFRIAEN, BEE
R, BT AR BESh, DU\ B A KA B AT » T [MITRER st TE e . LI AL Dictyora
divaricata, P, BEBEERBRT. XEARBTEDES 5 AURSERRAS

%3 RBRFLEABRFENEONSFNEERRAM

g Ei ¥ g BEECK) x L2 Fh %
PR Caulerpa racemosa
I E-RE T . 10 HIREEE C. serrulata
Halimeda-Caulerpa Subzone ‘ KM% Halimeda macroloba
Efi%#E H. tncrassata
mEEE: ’

- PAYERIE Udotea xishaensis
BIERE U. reatformis
INREE Microdictyon japonicum
$EENRE M. okamurat
Bk Dictyosphaeria cavernosa

ﬁﬁﬁﬂﬂ'ﬁﬁ'ﬁ? BE®R Valonia acgagropila
Porites lutea Zone #75% Boodlea composita
TN\ 20 HE fulE:

Turbinaria Subzone WU\E Turbinaria ornata

SN T. conoides

AW MEE Dictyota cerviconis

WiER Hydroclathus clathrata

Vb3 Hypnea sp.
BT R A A

L EE Erythrocolor padagricum

Wi ZE Dictyurus purpurascens

TR Laurencia sp. )

- BRI %.ﬁ Cladophoropsis herpestica
i Clad .
A 3% WIE#E Cladophora sp ‘
L. B5E Erythrocolon padagricum
o8B Valontopsis pachynema
WI\#E Turbinaria ornata

Heliopora coerulea Zone

BRI 50 Mk kiEE Liagora filiformis

Dead Coral Fragments Zone &3 Acetabularia mobis
W FLAE Porolithon onkodes .
Coral Algal Zone 70 $REE Haloplegma duperreys

HI4RGEEHE Chlorodesmis sinensis
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Zio

(3) TEHiEAH

X—BRENAZ, BRETEEA R INERRME 2N, Br g s,
HNRPHER—EEE b, A REBERAE, WBNEFHEBEE L. filiformis, B
BHIEZLEE Genonema pinnatiramosa ;. EHEA Y H BRI —BBUNE G T Acetabularia
mobii INEREE Neomeris annulata %o X—if K T2 MBI R SR AR, + 4 P48, 1
Heti RAENHEREL, BEMNSBTH, REAEREERK, MxRIMNWEERER
R [EAKBEBERS, TUMLMBEED, HREERSSE, Q11976 4 4 BUIHREZR
WEERN, D LA RS, A UREAR A A6, X—F SRS B g R L
Ao

(4) PeiEH ,

BAERERNAARREX—WEEZENREME, BIERELEZE RN
ARG RE, AT R A RRES, BRTRMERENES, BERE—FkH
&, BRERIK 50% 24, RA LRSS MBS OB nMaN. E—Kkiid, £k
EREROVLANEE, ENREMMOTEA KELRT LN B4 EREH Mg
Bo ZEMRTAIE LERE SN ESERMIL E,

4. FREERETERKE(E 11

REEARERE BEERERE, BEMENEER TR ; BREEERE
MR T REEBATRFNES,

(1) ThEAERES

A SREETE

TEEL 80 K, BEA LA REMBIR L, BIRAR—, BHE S HEAL, BRI B, %
HRW, RN £ WBEHKE, £XEMBIROETEEERKEBIELRNRKE,
WELBR, ER—F, BV~ EBERSE L, Wb, BEDEAOMERE. WTHE .
FRBREFIRE 5 B o

B. A B :

THEZ 50 K, HIl—REARIMBRE, OR=3EBREL, mHRREERER
BRI M=F0E L, BEERE 40%, KRS, TRNE, BhEERSEL
BLW, RESMAEIR T: 5), 2X—HHEF, IFELEREELRN,

(2) HiE- L MERE

LRI N EORARE RIS BN TE RRRAAEE R, B A8 Ems g
SRR IR I B, (E R I AR LT 1648, LR R B BEAME R BB R E 3
MERBE 1976 &£ 4 AWMEEN, ZX—FRNUERARLHNTERE, HHAEHTEE
Sargassum crassifolium, BHM-LRE S. duplicatum, ¥G|1%& Asparagopsis taxiformis %
EREE, M4 1975 F 6 AMBEENIIEE LT, XER% 6 AKERE, READE
BEATBERNER, 5 AWBERT Bk, GBS LESTEEE/N (4 A1), X—#
i — R BE KT, T 5 ARUSHEIZKESK, 6 AXAEN £ HKH,. '

PEVLBF B IR I AE 200 7, KESBRMAWRATT R, BI1 BRSO TEE-
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F4 ROEERETFNEDMENEEREER

i a w i EECK) * = F B
RGBT Rk EE Tolypilcladia glomerulata
Tolypiocladia Subzone 80 P B Padina australis .
IRk KMURBREE Caulerpa cupressoides

Dead Coral Rubbles Zone — BN ERE Padina australic

50 O EREIE Tolypiocladia glomerulata
' ’ BERTE Dictyosphaeria cavernosa

Padina Subzone

e B 20 v FLAE- Porolithon onkodes
Gontastrea-Favia Zone ‘ EP&%%& Chlorodesmis sinensis

PER P BRI 1o IS BRI R AN A P EEROSE 50 L IN B ARBESD . D/REES B
RESRATHBHRELNE, BOBRSRZAND REEMHELRE, 4145, HxSHEE
REBRA, REESHDREE., AKDRE S. polycystum (EIR II: 3), FEIPDEE S.
vishaense, ZFWM L RBE S. ilicifolium, EW LR EEHIER . turbinatifolium Fl
DELLEE S. oligocystum FHLFSBIREAMG KERSBHETEL, EhEg
DRE. EHDREMEKDRBENE LR, B4 KERE MBS NERE L,
mEEERERBLE/NOMB G L. DREREXSE=F: (1) S. cisacfolium (42
¥E S. dupticatum; S.crassifolium); (2) s. polycystum; (3) S. tenerrimum (Tsuda, 1972)%7,
ERBIIESE 6 M. (1) S. coriifolium; (2) S. cristacfolium. ({3¥E S. ilicifolia; S.
duplicatum; S. crassifolium); (3) S. grevillei; (4) s. oligocystum; (5) S. echinocarpum;
(6) S. polycystum (Womersley and Bailey, 1970)Y3, TRTHAFE K £ BTGB
#H 3o Doty (19542)1) MY I BAHETL A0 5 RV R IS BRI e U 5 B et 2 b 3=
ERREK BB U5 T, 315 H M B R PG Y FIA R BEmD , B0 ENE B W L &
WIS AR S R BRI, (DX R R A WE R BN ER R, A
FHO-EMBRANSROCLRATIRENE R, BER Reinbold (1889), Lemm-
erman (1905) 1 Howe (1934) (£ Tsuda, 1976, p. 279), WRBETREEBRERENLISE
B BERBEAIH AR BB (Hermes reef) = FZ 3 ; 1970 4E Womersley 1 Bailey?™ 1§
BT RE B IR SRR TR R S RS B P B RSy B0 LAR D B35 1976 4F Tsuda™
RETHESES (Ulithi) ErHE (9°56'N, 139°40'E), £ H H (Kayangel) & (8°03'N,
134°43'E) W—MOEE. BEPENGT SEEUINI RS B— AT E MRS
B, R — 2 (RES— M) B RE ARG DREAE K, XFHAD B AR U R
LRSS B, BHBNOSEEE. APEPTNDERBENSE—ERRESY
RENBLRE, XEXENBENRELRRK, T EER X B BEEEATI1EE
EF GO

(D) THED W
1 &R BRI EET SUTE
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TR IOFRMBE LR HERESUERN, SESALERE LR
T, TR FER % ; TR E YAt SR 78 B S S R R st B 2D

B DI BN, 7E 5 S RITERE NG 17 IRV Ocypode ceratophshalmus
R XM EELE RIS N A B BT KA TGN, BN TH LR, ARG
LB E—TH, EEETEK 48 N MEEFEE. BXR, EHREMET AIRED
BRAER/E, AR L R BT shdE e 8, B4R IRBAOREEER R
HPB RS TR —MEM 25° ALY, S HIl— B G RR B MBEE (i X
o TEMIBRA MIPAEAE IR A N R L I RBURIE Nerita plicata FIBSRHHYT Ostrea
mordaxo TERIAG BT, MEIRENRERE /K 45°C DL, XK FIRE N7 EH,
T 1Rk 07t S PO, RUBR R /K 0 P02 H MR

14%@%?@%%}&%% 56

(1) E&E-RMEHE

X RS, W5 0 A

A. BB =518E-% NI

AWHEELY 90 KR4, FHY TR, SEMBERRD, EBEX—HRENEER,
42 Strombus lentiginosus 'BH R IKHIJEE, BEED RIBEIE B IRBIBKERE B o 17 0 Monetaria
moneta RN BRI M. annulus HIEFEFCIMBABAOLEIR D, B BERE, HEMAY X, &
HERIMHYR Coralliobia violacea, N HFREKE G, REZNEREA, XF/NIIKEETE
I iE, MRS G ABERE ML UBET RN A EERERNERT T
ZNER, WTEIEEE. M REIRIRERBENRERE Chlorodiclla barbata, HRE
W& BELERANLABYE Troperia gunata %o MEERR LATREIBAZ
WRIAAE RIS S Pachychalina similis FG5IGH Gellius sp.o BRE WA BE=511EH
Tripneustes gratilla (FGEIR), XMEHEENARBE EQ B BRBR O, EEARLE
BERNHS, ER/IMBAREERSEC,. BERZ . S ¥ FXE 3 B —HEBKEHE
BHOLTEIBE Mertalia sparagus, XR—FMARBNRERIIOTEZ D, BEBERE, ZR
HWkE, SFFXK 214, EWEIK 90.81 3 CUhMEE R EMAEYEY—F5 4%
HAL, AFERL, WEREER).

B. - FeL RIS |

AW TEEL 220 2K, B HKE MR SEIR B e &, i R B L, HAH
12 10 EREAREIMHIEYR Phyllospongia foliascens L Je B2 A Ay SR Bh 7 15
Hippopus hippopuso FERES TETEENE-FEAE ARSI AL, RER LT HEEY,
WHEBHEREIH. MUNMIKER, TREBLROCBRA, AR2EZERIRLL
SO M RREERIRE B2, IREE,THRAER, ARBE 2B B EMIN L, 55—
MEBRKIERE, Tridacne maxima . FIRERAR AR SIEEA NARARMES, BT
HRERLE, RENINEERIT, Ba+o8k, FESTREANHEA. BEEN
Cypraca tigris WRALFULE, T3IEE, GXRER, HERIIMES, RREHIE,
IRIERER Ophiactis savignyi TEEBEERK, 16 45 /INFSEEE Ophiomella sexradia A
HENEEERS, X 48N EMERE 1.12 75, BREEE Ophiocoma erinacens 16 /|~
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28.96 T, H R MR B —RRIE BB E Linckia laevigara (BRIt 1) XHiEE
HHRBERY L, F 5 £AROERE, 216 B 8%,
(2) EHeas
K%%&%%%ﬂ%%ﬁ?}é Tﬁﬁﬁj/\]ﬁ%
A, GE-E LI , '

AWHFEEELY 110 K, R EENFAEREERALRNA/NEREL , EILINER
R S Cymo melanodactylus FRI8 5 Chlorodiclla nigra WL RETE1E Trapezia arcolata,
EERBE T. cymodoce \\EE RS TR B Platypodia anaglypta (AKX, MBI 21.76 75).
BT Phymodius ungulatus (32 4, 14.24 OV R BT EE Actaea sp. o XEEELR

BT R ER. BRI W ¥ I N8 & BRE Sk Eucidaris
memlaris, HETETEIIRE T EH VAR, BEREH, BERK (3214, 158457) FER
BHEN B Amphinome pulchra, WRENYE XICUGYE Spongosorites porites FIE LIS
Gellius couchii,

B. EHE—EEJ\I%‘

AN FEEZ 240 2K, ﬁ&i%ﬁﬁﬁﬁﬁ@%iﬁﬁ’%ﬁz}#, E KRG 2 FEIMB Goniastrea
aspera sp., YCIEHLFIIMBA Pavona practorta WSFIHRIN Cocloseris sp. FIAZWWH Fungia
furgireso ZRWTEIPN B MR GEWERE Tridacna squamosa, MBI AT, 5T T, 52E
SEHAERHERT, REMIEEREIE, BEENNLEGT. MEEMBIA AR
BIERTLE I Chlamys schemelryii, WE BN MBI TIE G Lithophaga malacara, f5H
B, BmEFh, thEREMBER I MR, BRIk LW HINF A, M
BETREBKRNESR, it REMERNETPUE Carpilivs convexus (BIFR1:3),
HMEK 222 T AMBIRENLRPEF LA E. B9 KB O KIS % H Disdema
serosum, WIS, KK TR 26 B, XM E N B EMRBI LR WHS Synapra
maculara R 1 KDL, RTERUE, B, REH 2SN B AR RKOFLE,

(3) =AM |

AR 100 Ko TR TBIETIRE A Acropora formosa DL FEETH E FIREA 4.
pulchra, FEMEAMH 4. palifera FOEEFBEAMB 4. bumilis FAHEBEHRFEM. &
WIREEAEHA 30—50 EX, XERAMB RIS IIEEARS, (GBS BHKE. B
AMESNMURBIRDOH B TE MY, R RIE Drupa grossulariay KL FIZ, /I
BL B, Pachygrapsus minutus, BLRFEFEE Pilodius areolatus. j(%’ﬁ% Metopograpsus sp. F
EW A EYL Petrosia rava, :

(4) BRI ' _

ERE—, MBEXENIIWR DD KD ERIE Trochus niloticus maximus, &I
R KRR, oM 14 BRI 13 K, R4 e . REBHRERE, 2EENT WK
ko MEIWE BES Halodeima atra, REHEHITFZMBNOR, BWEFHHT HRBE
B Echinothrix calamensis, Foib i KRETIR, A B4, ﬁﬁ,ﬁﬁiZED?ﬂiﬂiU, A=PNEEEN
RSN BB o

(5) WREAET
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ARHFVERE 120 ko BRTMAE REROMHBIE—7FLGE Porolithon onkodes FIHE
BIVELIGEE Palythoa stephensoni, KT HBREZEH KRPENBSHFIN, ERAH
MR AE R GG FAMTEMB Pocillopora brevicornis F/DHF, BHEBERDHER M
Tubipora musicag '

AR S Y K I MU B TR 7erp ] L B — 5B B B WU R 8 I8 Heserocentrotus mam-
millatus (IR 1:2), R BB MRS Yo BF WRBEER Macrophiothrix loriola,
SRILRINE RABHIE R REESIMR G : & TR Turbo chrysostoma FHEIKFKE, %0
&G IWHIE Spondylus sp. UIAFEELER L, EREZEEN ERBREE, FEI
WE AERE . MR EEMEE W BN OGN FRERE R Zosymus acncus, %
EBXNWE KB E Lambrinereis sphaerecephala, HHjEIR 13.28 7,

2. e RAEERETENE '

SHEREREERERRE, LRAMEER/MES, 5 0RIE, #EFREREATR
AN, SWRBIMARILE 6o BETR—AEDBER, 78 5 X5 KHNEENE
R 50 4o

(1) TR

AT 150 2K, A RMRRAZ, BHMHRERFRIPEMN ROV ESR, E—RIE
WTHEREE 4 /1, MR 18.34 35, HEANBIMSRABESE, 7K 100 4y EFEEX
—HEIRA NEALA A . FONELECNBEEE Oliva emicator DR £ IR, &
GUFE Tercbra maculata iR VIS 18 HK, BRFBREANME, HIMNEAHHEFE
T. chlorata FIXEIRSFIE T. crenulata, REIMEFIFIREATREY B, WK G BEE /M TE
11,V BT — 4517, H H BB AW, (HIEERE, IS T B 40m iR A 5 1R
BETe FEINWE B L IGEE Thalamita admete B TS558 Kraussia rugulosa, 15 T
Etisus sp. FIWER B R, Cacinus lateus, X—H RIMEIVL/NE T LB T B 89 576 8] 5,
£ LHEA A RELM BN/ IR S Barbatia decussatas 67BH MY 1) &
Glycera lancadivaes

(2) EHEH

JERE 200 Ko AWRMBILIE S, HEBH KERKWIFEHBIH, TEHESIHFE
BHEME, £ 1/16 P KIN/NREF RN LRI L LS 65 Fo HHRREZWH
¥E R Ophiocoma dentata THEHEIRE,IX 48 AN, EWE 97.60 7 MRS AEYE R
> 35 106.24 7o EURK = UM HE 73.68 Tao HAKZIMAE 13 Fh, EEF IFEAEERIIE
9, AR 33.28 T AR T R E, &R IA 175.20 7, FEWHE 36 M, EMETK,
BAWHEEHRE, B EERE 1284, 304 75, RIRFE 48 1, 63.20 T & BBE
640 A, 23.68 305 JUREERE 321, 13.44 38 WRFEE 240 1, 31.04 o ZEFHY
BEELBE Hysicomus phacotacnia, LEBEER Thormora jukesiin TIBYET R Identhyrsus
pennatus FR @S B Typosyllis variegatq‘ B H Loimia medusa %,

(3) Fesuns

FOE 70 Ko BT HIBLIE IO AR AR IS, AT LR E] 30 MEi. EEAIR
HIBEHERE, 16 4, 147.68 32; & adE R, 32 4, 17.28 72, E W Sipunculius, sp. 192 />,
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®6 2fDEERETANENTEREAR

T
# % x = NS @ R
DET Metalia spatagus, JBHELE Oliva emicator, BLr5HIR Terchra
W v 150 | maculata, HIFEIR T. chlorata, SEUHEINE T. crenulate, BFHigH I8
Coral Sand Zone - Thalamita admete, Eh5rE3 & Kraussia rugulosa, et Barbatia

decussata, BHW U3 Glycera lancadivae.

B Heliopora coerulea, RHIEE Ophiocoma dentata, IRHE#EHH
Echinothrix calamaris, BHW=%|#RH Tripneustes gratilla, JEREBIE
S 200 Ophiactis savigny:, WEWR Vermetus sp., #-4f Ostrea sp., 7404 Barbatia
decussata, WIHL{AM Arca arabica, WRIAIL Sepiifer bilocularia, JEFFLIH
I Chlamys schmeltyii, FEGR & Thalamita admete, R IRFEFR B Pil-
odius arcolatus, &S BEIFE Chlorodiclla cytherea, [“FRPEJRE Daira
perlata, TIEREFH Identhyreus pennatus. ' :

HEBAMY Acropore pra:t}‘ata, HSEAWME 4. Aumilis, #2385 LW
R f M 70 FEIB Pocillopora meandrina nobilis, gL RIKEE Ophiothrix propingua,
Bl Sipunculus sp., YWIR Petrolisthes sp., 7358 Kraussia rugulosa, 43
HYR Galathea sp., EZ Palola siciliensis, P& RH Chrysopetalum

ehlerst.

Heliopora cocrulea Zone |

Acropora Zone

EAEIFEUGEE Palythoa stephensoni, JLAEE Porolithon onkodes, ¥GHW

s 30 | FHIEY Pocillopora brevicornis, WaFHMERR Macrophiothrix rugosa, Wk
Coral Algal Zone 88 Turbo sp., BAHIP & Eunice coccinea, YWHIRIRI Erosaria caput-
' serpentis, EWDIE Carpilius convesus, HEMIER Zosymus aencus.

15.20 38, BHE Perrolisthes sp., 272 4™, 6.88 75 ; S4EIF 64 4>, 1.76 T, KWEBREINE L
ZHMNEER, WMESE Paora siciliensis., WS RE Chrysopetalum ehlersi, BARFIEE
Nereis unifasciata, FIKWEIDE Platynereis dumerilii 25
(4) HhspE
VO 30 Ko RIWHRBLAMNILGESN, TENTEREZDWE KRR Macrophio-
thrix rugosa, 324, 15.52 335 " RSERE, 16 A, 118.24 351848, 48 A, 63.84 134875
B, 15.68 S BAPIDE, 82.88 7 WFER, 41.12 1, ARSRGTFRETEFNT
U2 B BRER I Erosania caputserpentis, M iEFETEIID RIEHIFN RAE BARBI W AOBAWR IR Lambis
ambis FKFEI L. chiragra, XRMRZ R WMBIES WAOF, XWER IR ZONINER
SNERBTURER B, G M S R A DT, BEmAEEM LTS BRRE T,
UBRAERFE T X —H ME R IE % 2280/ NS I 88 th Lepidasthenia microlepis,
FELKE U4 % th Iphione muricata %,
3 ERBRLARTELME
| BEEAARRGBRGRE, EEHDRE AHEDER A (G X 5K, ETFE—EH
Bk o HINERIEY R AT 26 A, WA RILE 7o
OF:-5 ¢
VO 30 Ko XEBRERBINE. ER—KPHRE L ERENHT, HIBEER
B, EVEE RS 10 2R Ak EE BATR/N, TE—E R B N 8 3, SR ER 30 B
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BT RREERLEBETFENENEEMEAR
]

?ﬁ B
# s x 2 i % il B

BEEWE Porites lutea, TREFBFME Drupa margariticols, HIBERE
D. ochostoma, B RIE D. spathulifera, BRE R Dolabella scapula,

R 30 | ®REE Strombus luhuanus, WIEERIE Pilumnus vespertilio, BIRHEE
Porites lutea Zone Chlorodiella niger, WREZE C. barbata, INELEE Pachygrapsus minu-
tus, W Eurythoe complanata, JEWAE Dasybranchus caducus, Jitk
Wb #E Glycera tesellata.

B Heliopora. coerulea, [ETIREAIE] Acropora pulchra, ERMIE
W Pocillopora ligulata, FHWEIRH] Porites iwayamaensis, BERRKE
B8 Echinometra mathaei, TIBERL % Actinogyre echinites, $t Il Monetaria
moneta, WS M. annulus, WWEIREI Cypraea lynx, Hkg Hippopus
ki 350 . hippopus, SEEERE Conus lividus, WILFTIE Trochus maculatus, BEE
- Heliopora coerulea Zone MEE Percnon planissimum, YL E Kraussia rugulose, BERER
Actaea tomentosa, HEZ Palola siciliensis, EH Amphinome pulchra,
M HieBigs Spirasterella semilunaris, 8K Chama semipurpu-
rata, SR SRAE Drupa aspera, & OMRERIR Cymatium nicobaricum, B
i1 Aciint;pyga mauritiana, IRWAFERERE Ophiocoma scolopendrina.

e RS 50 ETREAMY deropora formosa, WL BB Trapezia areolata, LR
Dead Coral Fragments BBE T. guttats, BERTUE T. ferruginea, 4 BEB Chlorodiells
Zone cytherea.

YR Tubipora musica, S5 FAVTEIMM Pocillopora brevicornis, HiRE
I Montipora foliosa, JHIFREFMI Acropora humilis, FESFEHT
Wl A. dissimilis, SEARMIEIH Pocillopora verrucosa, ¥ £ MM LI
M 70 P. meandrina nobilis, ILBS3HILTNH Goniastrea aspera, BHEIPEHIFEE
Palythoa stephensoni, ¥ % Porolithon onkodes, FERETEH Clavularia
wiridis, BISWEE Ophiocoma crinaceus, KERFIMEER Macrophiothrix
rugosa, YWESIEMERE Ophioactis savignyi, JEIEE Ophiocoma pusilla,
W48 Arce arabica, % Lithophaga lithura, IRAER®E Daire
perlata, BEEE Phymodius laysani, JEWMHLIE Eunice afra.

Coral Algal Zone

Ko AMHIFEMBIE AL BHIAKE, TEMEHHRIHRIE, 84 1, 46.08 I8; BEHEA
BRI Drupa ochostoma FIRGIERRIR D. spathiliferao BREEBNMHRIZEHSER
REGERGHMR, 206K, BEARRERERE, EEENHRO LESEERT,
BRI Dolabella scapula, NMEBK, KIBE, HAEMHE L, 5 AH T IR E
RASERIE Strombus luhuanus, 7504, HVELEAE 38 3 M 2R IR vh , SEATR 2, 2K
BRE . FEFHYERIEEHE, 161, 1072 7; BIREE, 481, 11.84 U RAEBLRE,
96 4, 8.48 3, LERAE M E R Eurythoe complanata, B 2 B #8 - Dasybranchius
caducusy TELLRBRIE Cirriformia filifera FABFRI T Lumbri-nercis simplax; wWERsY
EERIGY Halichondria sp., H¥&E 11.20 5o

(2) FHEH

7 55 7R b [P0 T 00 T BB v B Bl Ok, 7 35,00k , HE B El s T B RO 28 R, B
EETRRE AT SRR Pocillopora ligulata FIEVIEHEA Porites iwayamaensis <
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W AR E ML YRR KIGIE Echinometra mathaei, R, RIBERRE, 7
BY 30—40 EK, BEREBE REWE LERE Cypraca lynx, JIFBEENS
W, AR RN R ML B BB L, XM I RE AR R ES WX RERG—4
FrL EDHBOREREERE INBETL K BEDIBL I, EEBE B EH-&
TR I IAORERE R IR ar s T e B B D B IR L BRI S A B X T
RBR 2R B AR AL TH HE P B R B AR B Sl o B % 3D Wy 2 B2 40 R & Rh RS RIS, AR iE
BB EEEE Percnon planissimum SRS T EE Kraussia rugulosas RERTE Actaea
tomenrosas N IEHEHR Alpheus gracilipesy REGKEF A. parvirostris, ¥ FHF Saron marm-
moratus FIZUF Periclimenes spp.o

ELIHEETHE - RIRERER, B RS WREEEN P, FRREES R
R, XMFHR/NERBHERBESFONER, ZHWIERELH RENNE,
RS Chama semipurpurata, FERLFNE Drapa aspera, £THREBIR Cymatium
nicobaricum SR ZWE QEEITS Actinopyga mauritiana, ¥ 35 B X, B EE, B 8E
SISV ARRIGE Bunaster lithodes FINRIAMIRE R Ophiocoma scolopendrina,
X B S B, R AR K], AR TS TE AR 1R], T M (8 HA IR RS R A , ok 3 B U HE = A I
IR F D). PRSP RERSREEEN/NER, INEBVE., L ABBE. %5
BEE QERNENEESES, 2E2HYWEHTRUDENH R

(3) wEHREAH:

FH 380 KA, I B MR AR , X —Fr 50 B0 B N R 568 W me sk i, B
#JE B KT, A BN T E KRB MG 25 R, BEE M ERE R ML E AT,

MW ERE, &R AITE R F1 4R 8 R 6 0 A IS R e i B s vy
RIEERR—F, (HiX BN EAMBARE, RUREAFAOERH M.

(4) HhERE

X E 70 K, BT ZEI I Tubipora musica, XFIHH 2L & , MR
Bl WA R RS AR I AL B A A S M S S R R E R R
BEEN. AFHNLEBHAZENREDHITETYENEY £ WEELER Clavularia
viridis, X BRER D, ERENT LM, 5 FHANERNEHNESE
R 30 %, BRME 5—10 B G AMEIE 33 t, REDBRIBEERE RS
s HEHRESHTHNRERFELKE, BEFRE KR DL NALE, BE+0H
Lo X—HHMBERF LREMBRME LHE b SIS, WEHRESTITk
H 320 4, 700.96 35, Ke RRIEE 16 4, 27.04 52, SMNEEI KB R . ERIEE /NG
WE R\ HiES Holothuria impatiens, EJRI§S H. leucospilora RIEERLS: Actinopyga lacanoras
BB FRLAE, ARAE 96 4, 41.28 3o, HRZMMM) T EEREE 46 4, 161.76
oMU R EE Paraxanthias sp. 48 /-, 44.00 75, & B 5 64 4, 4.64 7, L EZMWande
W& Eunice afra 19.84 32, 3 12.96 51, BLENR 2.40 35, WINEH BB FHR
H§47 Placospongia sp. 36.80 3, B ot 80 4™, 6.72 7,

4. AR HEEEETEEEE

ARWHE EEF R ARIE 8o
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(1) MR

X—EEA 130 K, LEIH 59 M. MEsImERBRS, MR/, BHR, B
BT MEEEN S K 20 1 IBREELE B Ophiomastix annulosa, TMEIR K, H HE i
K PIEF I AR FERKERE, SPAREENHIES —NHIES Holothuria
pardalis FIBRI/S H. pervicaxr, FIWFSHEREEE,, WinRH, AGREFTHGHE
REHFEARAHRNALZLGREBES AR BE, FRBOREEMRE ., XHHBESHE
ETEEMMINE, REFMAIAR 25 F, ERE, BRI, EEFIE, BEFEIE Conus
coronatus PELH BRI G IR RS RIS TR B o HRSMMARILA 17 1, g
FENEBUE RIRE Cryprodromia sp.. FTHAELEE Calappa heparica FOU R REE
Zosimodes cavipes %o ZEIHYWETEBETR HERRR Tryposyllis prolifera F1H 15
Notomastus sp.o X—H B KINE EHBEER LR Prychodera flava FIERTHEL Callyspongia
SP-o

(2) HE-EEMBE

IO 20 2%, LRI 71 MBI, WKW E BHEEHIEE ., FREERE B
SVEREE. RASIMEARTEELARE,F 37, H50%: W LEWESE
EEBENEEER K Chama fragum, TERFLE I EIMB B BB B A BNE RN %
BUIG Periglypra reticulata, X KREINE R, BEEFE RN 8 BEX, BRI, #BE
DHBRAISEX. BESIRTREBEEN/NERIS ERE . EEHEESN, B
—EAMERE KBRS, I BHRTR R 1T 30 T4 BEERI B R JE M Percnon guinotae IR E G
HRIE P. planissimum, BEFHFREBNBTLERESL, SEHWE LIRK Polyphthalmus
pictusy PIBSET HRBREEH R Tryposyllis variegara, RN B BIBWIIER Tetilla
ternatensis.,

B FIRTR A, BRI AR E L RIE DB L, R LB RED BN
BT R,

x8 RBEBRARTENENERIEEN
[

ity k) S = R % A B

KIGZE Stoichactis kenti, B85 Polycheira rufescens, WRINFEHERE Oph-
tocoma scolopendrina, RFIERE O. dentate, INFREEIER Ophiomastix

A RRA 130 annulosa, WK VGAR Echinometra mathaci, 15[l Monetaria moneia,
Dead Coral Rubbles 1R Drupa morum, PEUa*ENE Conus lwidus, FLEEEWE C. coronatus,
Zone MR Strombus lentiginosus, WNIREFH% Pilodius areolatus, /NELHE

Pachygrapsus minutus, [FH-18 LB Calappe hepatica, B HEEHE &
Tryposyllis prolifera, BIEEEL i Prychodera flava.

/CESETEME Goniastrea yamanaris, FE5 e B Favites abdita,
SRR Acropore humilis, FWE=FI IR Tripneustes gratilla, BEE

Bt BRI 20 Ja ks Chama fragum, TMRTAME Modiolus plumescens, WHLELYS Peri-
Gontastrea-Favia Zone glypta reticulata, KIGWE Vasum ceramicum, BFIE Cerithium spp.,
BEWEWR Turbo petholatus, HH|[EME Percnon guinoise, HBALEE

Zosymus aeneus.
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(2) & £

| ZETEIEES B U5 F BT A Ui B Rl R E AR A B S B K, T
Rk, KTHEESR, ERFRELR, EREETNTEESIMEE, ARNFHETNEL
£, DD BSERKREEMEAEN (ERIERRRAREN, LEAfs2l
T2 $F 235 B 89 B, 18 HL,Hd, 2 ETHREANFMEBLE 260 Fi, 4 HEAFRN
—Mo; EEERSFIBHNARE 200 i, A5 40 % EBREERERMREABNLYE 50
B, 4505 10%; Witk ETREKBNARNGHEMR, Xismkd, SMBIRTFEXR
BRI 390 B, A EEAFIEE 75%. EORBART, FMEARS WA ARLET
Labridae (54 Fh), £ #8%} Pomacentridae (42 Ff1), Wi & Rl Chaetodontidae (40 Ff1). #ER}
© Serranidae (28 Fh), BEEARL Scaridae (24 Fh), HHIR Lutjanidae (23 F), HIEAFR
Acanthuridae (19 ), #EHER Muraenidae (18 Fh ). #EFl Holocentridae (18 ), #alif]
Balistidae (14 FOEEEAFR Gobiidae (14 Fh) %, X 11 R ERBEEY 12% , HAEH
5 56%. HILATLAING > FEIDEES KIRA 2 8 X R 2 T A f8 28 S OU S A0B B -Pa RS
HRF B HEARX RNARB D

l &RBFRIERBEESHE

AW FEMHBHRIE 9o

(1) EE-ZWMWE

A. BRI

RIS 10 KEEIP, XKE 70 Eﬁﬁ R 3 i i Se B R e U B KX s R
Fome s, MBS M S AR MK > AT UL B0 £ 40 50 3 i Salarias
fasciarusy, WEEUENINHE Salarias edentulus FMETT BN IGM Salarias dussumieri, X 2R
A 5 T 328 B R T B R B BR B DUL5E T B/ INFLAR R Bl o

B. &3 - RO T |

CEERY 10 k&L, FAHAE B RANBERERBI /N, TIA Dascyllus aruanus,
WP E I & Abudefduf biocellatus. ETIRE Abudefduf glaucus, HEEDIRE Abudefduf
leucogaster S5 /INRUERHA, ZE K1 2 B BT R E M S R RIS R E, 55
BRELZBWE), —BERMEAL BEE WML N BREMMB T EHERTRR
H, AU BRSGE LA Epinephelus merra, JLERRZHE Apogon novemfasciatuso 23"y
BE 4% 76 - E ROTE Bh7E Bl—— 453 ” (Territory) PN B3 53 B AL 1%, J B - i I R
B LR B S AR N REE R E 2, BT B, I LAB BIRRIESR Pseudochromis
fuscus, B Plesiops melas u&@ﬁﬁ)}%@ Bathygobius fuscus F/NBURM M A, =L
HgtE Echidna nebulosay YRITHENNEE Gymnothorax fimbriatus W4 £18 78 WA 5 P m s
&R, BETTIEAEHE Myrichthys colubrinus B EE MBI B K To THE Corythoichthys
fasciatus B4y b A FEZE MBI B, FFEEE Lactoria cornutus WA X —NEAF H 3, 8¢
B AT A R A SRR B ROA R a T, oD, KGR T B Canthigaster rivularus FOZRBUR]
Bta Acanthurus triostegus BI%hEMEX—TH BE .
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R 2HRRLRARTFENEN&RTEHAEARK

W M T #

piete|
CR)

E E B X 4 K

BB

Coral Fragments and
Sand Subzone

10

MELFh iR Salarias fasciatus, BE S sh G4 S. edentulus.

LI -ERE B W
Montipora-porites Patched)
Blocks Subzone

BRI

80

EIef Dascyllus aruanus, WP DIRE Abudefduf
biocellatus, B W Ba Epinephelus merra, TR
8 Apogon novemfasciatus, KERI\EH48 Pseudochromis
fuscus, @R Plesiops melas, IREEEF Bathygobius
fuscus, PRREEHosk Gymnat‘lzorax ftmbriatus, BEVTTE
HEEE Myrichthys colubrinus, 5E¥sF Corythoichthys
fasciatus, FFEW Lactoria cornutus, KRl

Canthigaster rivulatus.

Moantipora-porites
Zone

- M Ok
Montipora-Porites
Connected Blocks

Subzone

220

T ARE Thalassoma lunare, ZRigiEta Halichoeres
trichulatu:, SR Adbudefduf sordidus, B
Pomacentrus nigricans, BB P. perspictllatus,

WHELBERERS Scolopsis cancellatus, [EIR%S Parapericis

. eylindrica, 58 Henfochus acuminatus, ¥FEjites

Chaerodon ephippium, 95l C. auriga, HIEH|
B Diodon hystrix, IREEM Prerois radiata, =HIE
& Chetlinus trilobatus, =~ (MBI EH Hologymnosus
semidiscus, JRBWEE Scarus sordidus, ZHEIHE
Parupencus trifasciatus.

G

Heliopora coerulea Zone

350

TIRE Dascyllus arvanus, ETIR4 Abudefduf gla-
ucus, 4REVE Grammistes sexlineatus, &P
Gnathodentax aurolineatus, %#% Holocentrus (Fla-
mmeo) sammara, BEEIIRES Cephalopholis argus,
WHXNEREES Scolopsis cancellatus, 42|l Caetodon
auriga, IIRFEM Synanceia verrucosa, 4T EEEITHE
Lethrinus haematopterus, =4y ¥tg Echidna zebra, I
LB MatE Gymnothorax unduratus, J5 B Halich-
oeres centiquadrus, Ws4riRfa Thalassoma umbross-
igma, SREFIR A Acanthuras triostegus, X BEEI681
Balistapus aculeatus =RREJEf Dascyllus trimacul-
atus, _FEWELE Amphiprion bicinctus, KF s
Carapus homes, BB Labroides dimidiatus.

EMBEAMBE deropora forrr_;om Zone

100

AEMERE Gobiodin erythrospilus, ¥ G534

Eleotriodes longipinnis.

M REEEY Dead Coral Fragments Zone

80

2% E BB Eleotriodes strigatus, WErFhvses Salaria:‘

fasciatus.

W
Coral Algal Zone

120

KRR Acanthurus glaucopareius, KUYBER%A
Naso unicornis, BEHIEL Mulloidichthys samoentsis,

=5 BEI4EEE Parupeneus trifasciatus, XS Eh
Balistapus aculeatus, B T4 Siganus oramin‘,

ﬁ%%ﬁ%ﬁ Chromis xanthurus, BRI A T/z;zla::oma‘
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TEE '
b4 w I # IES) *F B M X #H K

hardwicki, ZPEHEEE Halichoeres trimaculatus, B
W 120 3] Pomacentr;tj: nigricans, ﬁ?)‘(ﬁ}}ﬁiﬁ% Gymnoltlxorax
undularus,  Z=EHI5EE Echidna nebulose,  J5H4%
Hemirkamphus dussumieri, 5585t Kyphosus lembus,
HFRIME G Scarus ghobban.

B HgHA Caesio coerulaurens, 3P Lutjanus bohar,
RS 48 Macolor niger, X Apharcus furcar-
us, ﬂ%ﬁﬁ@)ﬁ Lethrtnus haematopterus, TEHARLER
Plectorhynchus chaetodonoides, BAF|UHE Monotaxis
g grandoculis, N5 Variolz lousti, HET K Epin-
ephelus summana, N4 Caranx (Caranx) sexfasc-
fatus, -KEREP Sphyraena forsteri, IRl Balistes
fuscus, )5 X B Arothron meleagris, TE15KEHE
& Chlorurus gibbus, ZLPESIREf Synodus variegatus,
W82 Holocentrus (Holocentrus) spinifer  LHiHEsE
Parupencus chryserdros, & H M Scarus ghobban.

Coral Algal Zone

Terrace Zone

C. BT |

B4 90—310 KGEE N, KM /KEL 1K, HEBK, BREMHSER K.
MIEFFHA T B BRI D BSEN R AR AR, TR A Abudefduf sordidusy 7%
EGIRE Adudefduf sexfasciatus, T D IRE Abudefduf vaigiensiss BBPLEEHR Pomacentrus
perspicillatus 5o X TR IE MBI Z EA R, B RN B R R B R BEERTER
BokE, BAKBERMNKERNBKENT. HARA Thaasoma lunare, FHHEIR
1 Thalassoma hardwicki. =PI Halichoeres trimaculatus. TSP Halichoeres
centiquadrus )z W78 & Hologymnosus semidiscus SWShEE R R N L AR A%
TG B, AT BN B R E I, BRI ORISR K P, X Eo sk £ 2R gt PR T\
HREEE, XEEE, BELRBMEA/ N R RRES S, LR —&RI
BE R, FRMN AR EEMEIR LEY, BLAREAERE, RIEMIENEREALER.
BRI INBLE Pomacentrus nigricans WNFLFVR I, DIRSHR REKRGHAER
BISZ AR e FEA R IR SL RO R T L, T IR BRI ALS Parapercis cylindricay B
BRIES Parapercis hexophthalma M@ EE . DR Heniochus acuminatus 4 # K
Wit A RIOEER,, BB 155, BOBRENBITERE. ZEWMBERBERREN, B
BRI Chaetodon auriga, HEWGIEEL Chaetodon ephippium. 3 W Chactodon
lunulae "EIIHIBFER , R FIERENAZNER, gaEH N REEABIERNERE
PaWko TEPEE Rt Brackirus zebra (B 1:5). YEZEM Prerois radiara WIER—/NE1E
2B ES . SLBERIEL Diodon novemaculatus\ ZPERIEL Diodon hystrix W B RHAE
MBS SRR, BERNBAXERAKRES, EaERERERE, BBRETET
(B 1m:1, 2)o ZMIE Cheilinus trilobarus WIERPURIFABEEF R, KEYEH Scarus
sordidusy YL BSYE L Scarus erythrodon %5 /NEITE WS 2 7E R B B B A0 S T L B S/ NEE S
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BBRYo ZMHHUEE Parupencus trifasciatna WIARKHEZHB TR & 40 75 7% 9 Bk L2850
BRI I ZIBRE R kR E, ‘
- (2) FHhEHs

WHEZ 350 KRBT H—FKEAREAS, EAFSBERAFHENEMBIEE
TR R X BB B A FNA“ BRI, 75318 M 31 = F R [ A9 B 5 B
“B R TRES OB QU2 R AOTE B BRI s “ BRI H R OURBTE B R /N R R TR 2R B B s
ARG HEFITF R R Z BB HARR KRS 1R B ERBRNEE, XEREHES
IR AR RMRER. EESHMBAREEEIERA. EUBa, BEAms N
BEEMaR, ERBI/NANE R 7 & B &% 58I Grathodentex aurolineatus, 4
8% Holocentrus (Flammeo) sammara 4L8% Holocentrus (Holocentrus) ruber, BF j5 FLR s
Cephalopholis argus, WEHERRES Scolopsis cancellatus ZEEAHT o ERRE/NAREBRREE F]
L2 U £ BRI R ARSE Grammistes sexlineatus, 15 WHiRBETE BT EE T HE Lethrinus
haemaropterus FNIRCCYIAGE Lethrinus variegatus HIS/NME, MOV RS, B2
ﬁﬁ%@&ﬁﬂﬁi/\fﬁ?Aﬁﬁﬂ%Eﬁ—‘d\iiﬁmo FEIX EE IR 220 /INIR ) B R B 4 L 2 - b
RFRIE A2, ﬁ%%&zﬁﬁsk?&—ﬁ?&éﬁ/\ﬁk%&o F-ROMERNKREHER. REB
TEHREREEME AT R S E R ERR %R /NARHET, KIRFTH Syna-
nceia verrucosa (R 11:3) HHERP AR, ANE S NARNTEREDY. E“RR”
ZIRIWHIEE, =36, I A . BB Halichoeres trimaculams SRR/ NEENE
o MIEMRAEK, RFRBL dcanthurus glaucopareins, %50l B, XBHISheL
Balistapus aculeatus (BARR 1:6) IeLrABEEN Balistapus undulatus “SpREEHITREIE A
BRSO, XIS R ST A RTER BN B, YRR AR EE
BB RAGGZE Swoichactis kenti, TEF: R A WEER Amphiprion bicinctus 15 12 Wd,
BEE 7RI EREMT MR OENERK. EXEREATEENE, BB
FIREMHER R EXESEILARME, BH EERE R dmphiprion frenatus, &5
BURSEE Amphiprion akallopisus RI=BEEJRE Dascyllus trimaculatuso FER—IFEHE
UEBETHES MBS AT BE Corapus homeio ETESEHE, RSB ES
FhE, ARGEEBSHBERN, KRB G, SMBHDSNERKEE, BEF R
I TK MR ERNREA Labrozdes dimidiatus,

(3) SERHRE A MEH

BEHNEREAMESEE A ENRKER, RILBRTIRE, Eﬂﬁﬂﬁﬁﬁ\:&ﬁs‘@%
NIRRT A, eI % 18], °T BN LL S -8B 4. Gobiodon erythrospilus, B4
IR Paragobiodon echinocephalus, 4% IEME Eleotriodes longipinnis, G5B % /N TUEE
R, BIIOWEIRE T 5 ZH BN TR A I M 20 B B2 A U5 o

DR RN E A EREES 1K, K4 50 E 100 KGR,
PR 2 X WA, EEBRNMEG: W Variola louri, BEILIEES
Cephalopholis argus BLIJURRES Cephalopholis urodelus, W& AR . WEIERES, &4
REREE, = EILEE , B IcEA Mulloidichtbys samoensis ?%ﬂ%%ﬁ Siganus fuscescens’,
L IYEf Scarus venosus, WSTNBSWEH Scarus janthochir . VIR AHT » FEBRIE B
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Wﬁf’/“ﬁ?@%@%@?ﬁ%ﬁ%ﬂﬁ&sﬁ‘QZWO '

(4) IR

X 72 B MR B KT E%ﬂﬂfﬁﬁwﬁ%%ﬁﬁﬁml%%ﬁi&ﬁé XEFEEL
U\ 22 S EYERE Eleotriodes strigams, YRERIR A S ERAIMEEBNF K,

(5) =R '

FR 430 4T Bk 2 3K BB 2 (Spur-groove system), 7ESRURBUTRG BH 2 [AITE BRI &
WL, HE SR E— P BT RAOR S . ERZEPEIRBENZENEA . JKHR
B RS dcanthurus lineatus B BT BRI EWVEREA Naso unicornis, HYIE R
£ Naso brovirostris~ B RIEG & RI2ES Mulloidichthys auriflamma, R SEBEEIZ
XEERRRAMKE K, R IRE, AR RE R KRRANRSEh RIEHES B&
MK e, TURRERIGEEE Chromis xanthurus, BEBREEFEM A R0 R EH
it ARE. SREBASELARBTREH KT, ERZNFH, BHEE
WS ENasE Gymnothorax undulatus, ZEBEERA 1 KRBHREE R ALK, FHER
(LB SL e Bk BN MR B 22 B R B AT 5 SIS BE £ Scarus ghobban FIFIREEWEF
Scarus forsteri TIFAKFEATBELBo BITREEMBIEAERERT (reef front), —IBECEIFA
EVA %%ﬁé?}il}\jﬁm(ﬁﬂﬂﬁﬁE’JE)E%%Z—[“]z@Ux%’l\ﬂﬂﬂﬂfﬁi?&%%if’:%ﬁ>’D3EI
IHENERBEA AR R ETE, ERENENERT LB EE Hemirk-
amphus dussumieri, SEEEH; Kyphosus lembus, 1E&EHE Kyphosus cinerascenso TEINMEARTE
ek LGB Chelonia mydes EENE, (EEFEEURRL 4 KIMWKEE Carcharh-
inus pleurotaenia, KK 1 K BEHKRBEL Taeniura melanospilos FIEEHE Mobula sp.
£, AN AWIEAX—F. EEENEANTIREENEERE (entskie) I8 Remora
remorag

(6) Byiuds

M4 INE A TR IE KBS BI% 15—20 KA 40— 60 K ZFAE =R,
SEMBEERTILAR, X—HHREMEERDRBESH AKX, REDPERITRREN.
B WM. 8BS ELNRTFRET. MWERPERPIIENFHEE: BIEH Ceeso coer-
ulaureus. ﬁ%*ﬁﬁ)ﬁ Caesio xanthonotus. " RS HEHA Caesio diagramma, RS Lutianus
bohar, BIVMEEH Macolor niger. X B 88 Aphareus furcarus, YLEERRGHE 1Yy 4 951 49
Lethrinus miniatus~ BEHAHNEE Plectorhynchus cha?todonoides; B FE 8 Monotaxis grandoculis.,
M ZF s B IUBESS Cephalopholis moniatus 4T JLEREE Cephalopholis sonneratiy HEALE
& Epinephelus summana- N8 Caranx (Caranx) sexfasciatus, 255EWN Elagatis bipinn-
wlatus, JEIRIUIJEEE Selar crumenophthalmus, KIREF Sphyraena forsteri\ @8t Balistes
fuscusy UFWEEE Balistes viridescens, WX Bl Arothron meleagrisy IRER Holocentrus
(Holocentrus) erythraeus ¥R Holocentrus (Holocentrus) spinifery BEEFRKYEUEHA Chlorurus
gibbus, HEEWE A BTREEE Synodus variegatus, SLERNEEEE Parupencus chryserdros
%

BREEEDRLERAFERENATARY — BES. AN, KEBEHER
BREERED ﬁ,%ﬂ’]?&mﬁcﬁﬁiﬁ(@ﬁ?: P AR TS, A RN 2 EEY
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i PHYE R T 18 M B a0 SR BRI HE B & B R Sk U WT e i o

BWEER B EEAR RITFRBT, RRRSHIAES R LHEE Cypselurus
oxycephalus FRAR AREFZHEER K, MG ASHE R dcanthocybium solandri %
SR RER R A, BEH 2N+ ERNE S, ‘

2. £ DEEEETENE

AW EEMBHRZ I 10,

(1) WA

B HIR B M — Fr e BRI M. RAEBK MR WA 25 B 3568 Mugil vaigiensis,,
M RERRES KBRS Gerres acinaces, YR Therapon jarbua S5/ NEEE AL

(2) TR

Eﬁﬁﬁﬁﬁ?%ﬁﬂﬂﬁﬁ?ﬂgzﬁﬁﬂ%thﬁﬁﬁﬁzi§§§?a JLFERA R RE RN/ NESE, BEIN7ESE
RIS S TR BN K e rh B 80 B A L LR KR B Bl Scorpaena hatizyoensis, 45
BE /N Scorpacnodes guamensis HLIEHE Eviota abaxr, FEESEEZE/NREME %K, B1]
e RCE TS B T B & MRS B 7R IR B KB B T, DL R B RIS K 5 RS
BT, RaRETHORANESESMEROBSLSTRE. TUNSBIRET &I
BRI A 2,

#10 SREEEABTONENE LT EHRAR

piez:|
i ‘ ) = = i S Eiil BR
EE N 150

Coral Sand Zone

SR Epinephelus merra, JLEBREZH] Apogon novemfasciatus, &
BilE Scorpaena hatizyoensis, Y JEHE Eviota abax, g5 Bathygobius

fuscus.

T 200

Heliopora coerulea Zone

1 8T Epinephelus merra, TEPREIEfh Brachirus zebra, PEEEEE
Pterois volitans, Z=IRUGEE Echidna nebulosa, X BEEtEEN Balictapus
aculeatus, ‘M ENGEE Gymnothorax fimbratus.

AR 70

Acropora Zone

ZSEELA Halichoeres trimaculatus, 3 B¥& Thalassoma lunare, 2
WY 30 288 Pomacentrus nigricans, RINRIBE Acanthurus glaucopareius, g
Coral Algal Zone WIIER A Naso brevirosirts, BRI Mulloidichthys samoensis, 3B8%

@1 Balistes fuscus, SPIENt%E Gymnothorax petelli.

- (3) ERAMEE

A SR & B s, SIS RN S A MBI H . BEN RAZE
WMFE R T EAKET A REE BT X IEE b, BEEE G Prerois volians, WME LB A%/
BB, FAMHA P, WEE SRR, QU8B E 5., EEFERS NI
PRI AL » B B B AN AL T S SR B h & B EE R TH, Z IR St o S e T e s E
BAKLIEE o

(4) MEAZEH

ERSZEPEIRFEREA. AFHEA. BHLEEADN R XAk, FRd
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EFIEYE R & RS IE R, Gymnothorar perelli % JIERE P B E =50
fa, HRIERA., T ASRA. BRRASHE AN, WETIRER. ZHEE Pomacentrus
tripunctatus HEPE L,

3. RBERIANEFSHE

AW AR EEARILE 11

(1) EREREE

DTS MBIRRA Bk, BERASRTHER—FEL 5 K EL 1K BER
KEIINKE. XERTEBMSIERSS . &W MRS IRERNAZR AMM1—3F
B BT, BT SRR B B T T AT 26 /KIE S RO B v , T3S HH 40 SRR IR B Y
W, WMIT/NKIE, ERERENBEREMBR TEO KRR, FUEIHEIEE S
B ARA . JLETEH. BERSREENEAR, RENRERATMRERARBEA
BTFo

(2) M

B BB AR T R > TR 2 N A0 KV B g 2 TE B BN BUK IR B B
Wit ki BERBERN AR, REES A e ARSI, TR BIREE g
HARE JURT LY BRI dpogon taenioms BN AR, RRTIHE KERA
WAEFLR R & B RE B R HETE KA T s

211 ROELRETE LT SR ERE R

i s x = 7 % i B
. ML ERE S Scolopsis cancellatus, &I Gnathodentax aurolineatus,
BEEMET o 30 | ZAEERNEEE Gymnothorax fimbriatus, WML IV Salarias fasciatus, - i
Porites lutea Zone B p s Epinephelus merra, JURKZH Apogon novemfasciatus, BT

Sl Abudefduf biocellatus.

ML B Epinephelus merra, JUERRHER Apogon novemfasciatus, 3% .
LI | 350 | WREYE A taeniatus, BEIRE dbudefduf gloucus, BEL Pomacentrus

Heliopora coerulea Zone nigricans, ZBEHEEE Halichoeres trimaculatus, i A% Thalassoma

| lunare, TEEIIBE Parapericis hexophthalma.

B S0 | fuLcEhiatE Selarias fasciatus, RERA Abudefduf glaucus.
Dead Coral Fragments
Zone
KEpginta Thalassoma umbrostigme, JRIFARIR M Acanthurus glaucopare-
W v 70 tus, Y BEES Holocentrus (Holocentrus) lacteoguttatus, RKIRH|NE Ath-

erina forskali, BIUNELM Mulloidichthys samoensis, W Cirrhitus pin-
nulatus, YGEE4E Kyphosus lembus, ¥HPGE T4 Siganus oramin, BREE
Caranx (Caranx) melampygus, B RIBI Diodon hystrix.

Coral Algal Zone

BREIN X — K THOEERRARH EFFRENIFEARET, ZREH, REH. K
Je#Ef BT R4 S MRIREFLAH HRB R AR Z). SRIBEA. YREE. 3T AW
fa R RS /NEE M B B ED. ZET R L0 R LB R A E R 3 R
B, RERET A A8, &SR BESERETEER.
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(3) wrHfity

BB EESIR R Bk 0 B R LB E e R A %,

(4) HHEAETH :

ERSHETURIRFUEE., RKFRES, BEMTER ARa R arir
Fho HLBEER Holocentrus (Holocentrus) lacteogurrarus, B3 BE J fli 25 Ra M 7 M 455 TR 7R BB b o
WG], 85 Cirrhitus pinnulatus I B BE 45 18 TH 3o Eﬁ%%’{?ﬂ}%%, KIRFRINE Atherina
forskali B4 EREE W Bl RS ENBEA N ERERER., BB T A Siganus oramin, 75
B RERE Caranx (Caranx) melampygus QJJ@ 2k,
A RBEEARETFLNE

AW EEMEBERILE 120

(1) WIERH

XERERBMIATRE, BENEEAHEHEMPR LR AN BHERT
H{UCE R R ARA JURRZEH G/ S /N R D R =P 5 AL B v i B 0 4
fio

(2) Hi-SLMEH

Bt B R BT IRA IR, %B’i'ﬁ%ﬁ%o?’fﬂ/\tpﬁjﬁﬁﬁfﬁﬁiﬂ?%ﬁu?ﬁo
AR EOYEBEAR I i 7 OE 72 R WU FL 7T s Eﬁ%?ﬁﬁﬁﬂ R H MR KRSE X &6t
Arothron hispidus [affio

%12 ROEENRTANEN S LT EHEER

Zi{: Rﬁlfc(?l?l) . : E M X H K Composxtlon ‘of main species
WEER 130 BB EWE Epinephelus merra, NIERRYEHE Apogon novemfasciatus,

JG BB/ Nl Scorpaenodes guamensis RZELWG4E Echidna nebulosa, TERIE
Kot# Gymnothorax pictus. - -

BYiRE dbudefduf melas, P45 Thalassoma hardwicki, B

Dead Coral Rubbles Zone

L Ete-ie B 20 88 Holocentrus (Holocentrus) lacteogritatus, MHBERIGEE Gymnor-
Goniastera-Favia Zone horax fimbriarus LUMEX B Arothron hispidus, B F £ Siganus
fuscescens.

5.1h&

(1) EZRENEEIEDESBRLAa LXRATOIHELHER. TLIAK, X
oy o MRSV A BRI RO KR NEE R BRI R 0 & B 5
RERF-BERET , HERAK REERMTEEMER, MeBHER, A5KH0
TR EL ,\ﬁﬁﬁﬂﬁﬁ&ﬂﬂfﬁﬁﬁyﬁﬁa BEBRRBENBUKIRE, AR
M EHRD,

(2) %E&f‘ﬁﬁ#jtﬁﬁé:FL‘ﬁ’JﬁE&jﬁE%ﬁ?wﬁﬁ'éjj% SEMMEBR MR /N RS I
BB N B T £ e SO BT e 25 Hoh IS B i s e D OB e e 3R MR R S K
ANBIRRER A A A S I SO RE R B Xﬁi%’]ﬁ?ﬁ@% MRS 10 E Bl A IR B I 58
IR, R FRIB A BT UERA ER RS, AOME, KGR A . =EEE, 4
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BERERL, MKEMNEERERS . EEMERKMEE. ﬁﬁ”ﬁ?ﬁ 5 RRES T B 1
LB FREFEBHREE HEEX R :

(3) BB RERIS T 2 F S0, R TR AR, ik %ﬁﬁﬂ%@\%ﬁ%%@ %2
ETa% MEHKNKEMED THPE; BERTEEARATBENRLME, nEe
B\ =3iE A I SE R ESE , IR H N R e IS SR R &AL E’u’ci%ﬁﬁiﬂﬁ?@b?ﬁ%ilzé‘
7J<{2!KZEP° :X%EPI‘%‘%E%JJ(&B’J?%?:IBEE%%!&

M, oW ®

LB ERE ERBRIGEBELESHIW ERNZIEDNEAR, TUEHFSER
KELL.EFEERAH. &ROBEFARELRE, TN - BB RE, BERKG
R RV AR /NS, RIEEEE, %ﬁ*ﬁiﬁ%*ﬂﬁ%?@ﬁﬁ%ﬁ*ﬂﬁt%ﬁ’ﬁﬂﬁ
ABETIH RE IR R EERE RN B A — A S E 5585,
SMHHBESEMEN 70%, XREFIFIAKLN. &4 8 0ETE A EE
15 100 2K, REAIREIT-0 288 M AR BRI BRILT » REE/NERIZKEDE B RE
BEfa ], EERMHETANTRIALERNRER SNENEMH. H RIEHRS
MEREBERK S0—70% B L AT AES,

SREMAGNEREREEYRELE, BHEREDZIEINTEE ARG RNE
T, BEMMABE. SWEHSELEHEEZES, SERMTELSNN, AEENERES
NIRRT ET BT, W ERERSHERE S, &R EERNESE TS BEM,
BRE T XN RUER/NE B TETRSE N, MBIR & 2R3 W KB R To

2RSS W ERIME AN ENEERBER, SR NRGE
WM DAREE S MPRBESELHEL, BEALEARSNNEREKERERTE
EERAKEMBEAREREEDHEE, RREIGENRERTF, KN BE, BRK
MR Z A # S (Rim-type algal ridge)™, MiX f538E , | 5 Davies, Stoddart I Sigee
(1971)%9, FEREWRDEFED RREFES Addu FREESNBREURED, XihEy
B RIEARFERE (Oceanic reef) H—NEEIRRI 0 HTE B 52 B -7 A SERE M B TR B
FEMEN, HTEDPESHAREALEMHFERSFPLONLEBX, BRALGEE
BEHRBRK, BERERF . BEERE, WAZ DA /RES B A S A4 A% S (Cuesta-
type algal ridge), - %Ika?*/iﬂ]1A%ﬁﬁ(¢ﬂ¥%£&%fﬁﬂﬁimﬁﬂiﬁ?‘h%5ﬂ}§¢ B
[y —N i 2 A, :

BRI, P ECIAATED RS B REEBE, ﬁﬁhlﬂ%:'&ﬂ]ﬁ%j{?ﬁo

3. EHIIWIEER LA AP L —MENILE DD ARSI -T2
KB — RN ENEEEIE BN TR E X . ZERIEE BRI A S B, DA s TR A 5
BIAE 700 £H,0%T 80 MNEFMLE. REME TIEZERDIHNMETEEE&HM
AME 1R 33 8, 113 5, MESBLIENASERATE, BERME —E R
o EHEIMBOEEE MDA LB BT RRAN . hEWHREAAHEEELE
Rk IR R B R R A THE SRR KR, MRS R A BRI & 5, R
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NN B RESERE-TE A B LA L RE IS

4. PEVDEE S S A ARG B, SRR RS A R B AV B R EE, S ]
KRR ER R B R BRE Y ES, B RERGFEM )T s T #mik
EATELHE, NEES, SRARKERATERERSTRNHY. BRPRaEE
 EEXZF (12 A—4 B ARRE 5 ﬂu):@?iﬁﬁ&, XEERHTEERBRESREEE

ABRAE . AEAEEAE K.

BB SBEANTEa LR ESS R, B, ﬁﬂﬁ?ﬁf@%» Tlﬁ%\l’ﬂﬁ_
FIEIEE, BB A HEREE L (BB R, & fitif BRI BHIGE; BT, W
AR RERE R R, IS RIE R VBB UL EE T S BRE; AL, mEBRA
W%, EFEEE RES:; T, i, R IG%E.

5. F B E RN T MR A R ESRE, Okuno (RREF ) RIBENIRE SR,
ﬂ%;ﬁ\:ﬁﬂjmﬁé, (1) ﬁﬁﬂ (schooling type); (2) BEAHAY (assemblage type); (3) Epm
(solitary hovering type); (4) EAEAY (solitary residing type)o

G A MR AL A RO T AR R E S SR R E SR A 5 248
RETE A RANT, I RE R TR 2, AT LB E I R ARRE: (F 12)

(1) BEBELEEBMWE (The reef-margin and flat solitary-residing type): DLEAIRAME
W TFEMESAMBETERK TG, H5 BaieE E e OB AR, BREER
UM BATE N AR IR RS, BSOS LR ARk a LS, Eﬂ:ﬁ%i
BB B8 1 0 MR /2 WBE IR 4R BB R B 55 o

(2) BEEFEESEME! (The reef-margin and flat aggregating type): DA B/ MATI
RS, P AMBMRRA AR, BENREERTE D, oREEL, i, a8k
o RAFHEEE, BTRXRUENESTABEYA . SRA. W REAS,

(3) BSTEEASEEE! (The reef-margin and flat solitary—hovering type):. DL BAZH/MA
RANBHA W E T RERBEF A ITEAR, §E ETEERES . BERRNTH. FAER
Mo AEEMREEER . AQFHESE, BTRRENEFARE. ZREE4a, A
BEa%,

(4) WEGNHBEENER (The off-reef-margin schooling type): PLANEZANMKIE RS AN H
RS REASRREER, ARFHTE, WUERMRSREIFEIRT R Wik
E, AREANGER . AEE— BTXRUVOEBIEHE . EEHRS,

6 IETE R, B RDEFARESTTRENBEFE KR Hd, E?Eﬁ&ﬁ%’é
(venomous fishes) FI7E 22 Bl il Tk /Nt BT A R B %, BT &3 A2 (poisonous
fishes) OB RTFHE. X B4, FiM R EMNEK ERRER, nkaa. ffaEel . HEE
#5, ShXEEEAR, MEREE: BIIRE WA B EE YR RS MR Ho

ot A BT BRI IR, RO 2B A R BN E T EE B FER (ciguatera toxin)
AR F AR (ciguatera-producing fishes)™, FHIPEE S MBI IARIX EMSS, I BE R
3\ KEREF RS A BEE Epinephelus fuscogurtarus (BRE T:4) %o XIRVEE, B XA
BUREE+ASIEEAELNTHE, MEAEINRIERERFRTENRIL. B
RERNFENETSEROEWE X, YR SENMMHRIEDNES KRB EER.
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FEERSE: BUHSSRINESEFEERRE

o VRSN R G B MR D W R
B TR TR RN -8 AT RaE o1 .

: ) § _ snyp1eD S $D1IDID % 1 [ Y
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X .

wnddiyda uopopoy)  THUFINH

§2INDINI300 0120 ([ iy le}

B 3 - . vsongou pupnpy  FEEMZ
ad4Ay mcﬁgoﬁ*.bﬂ:ow A 2dAy ‘Bunedaisse {MH MVH .W
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FURTHEAROZANE, UREEAEXRNESRNT/ TN T EGHEN.

7. LU SR, 72 FE L8 X AniR K F W B R B R R SEFE I — 2 B 2 I, KB 2
Acanthaster planci (Y K EETES R T IEMBIRO R AEHETET, )R THHIBN —KREE. KK
BENMHBNAECA RKESENTELE, RITEEDRESETIHEN R
BT EARE, REPHESENRIENEYENES, RIMNESRSELEREEHE
WM TEHLILNRREE, ERENEIEASMENEL

8. EERE RN B, RIBREAFRIASHNEEE.RELFNEN D BR
Sargassum, (BRIEANMD T & BEBRIEPRIAT XKEE, LEE 2,3 ARLEIIER
BRBEE. RINEAVSSBRINDRERALRS . B+, LhHRERSNE
B LRE Sargassum polycystum, VEUP LR S. wishaensis E B L RE S. duplicatum,,

TR RSB R B R R e, ERERLTEE AR . GBR
FAE AR IR IE o MRIBEREEE 1958 FRERROR, EI B S OBBE AR RIE 2

B, IXREFEBEREFEIEDHL RN, NER B EB . REE—WF, £ X
350 i (Fih)o EPEBEA] ENBREE, BiTBARAIFEBRBXELETR
I RIBTIR » SRR A IR ER A 7=, BB T A R, RURIA 2R ATEDE
BERFEN—ANEERR,

g *F X B
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ECOLOGICAL INVESTIGATIONS OF THE JINYIN ISLAND AND
DONGDAO ISLAND, XISHA ISLANDS, GUANGDONG
PROVINCE, CHINA*,

Zhuang Qigian, Tang Zhican, Li Chunsheng, Lu Baoren and Zeng Chengkui
(C. K. Tseng)

(Institute of Oceanology, Academia Sinica)

ABSTRACT

Since 1956, the Institute of Oceanology, Academia Sinica, has eonducted several
scientific surveys of the Xisha Islands, emphasis being placed on faunal and floral
studies, the results of which have been published in scores of papers. The present
paper gives the preliminary results of an ecological survey of the reef flats of the
Jinyin Island and the Dongdao Island conducted during May—dJune in 1975 and of
an algal survey conducted during January—April in 1976.

The purpose of these two surveys was to have an understanding of the :zonation

* Contribution No. 594 from the Institute of Oceanology, Academia Sinica.
In present paper, the part on benthic algae was written by Lu Baoren and Zeng Chengkui (C.
K. Tseng); benthic invertebrates by Zhuang Qigian and Tang Zhican, and fishes by Li Chunsheng.
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structure of the vertical distribution, as well as species composition and abundanee of
the benthic algae and invertebrates of tropical coral reef flats, of the distribution' pat-
tern of fishes during ebb. tide, and of the life types of coral reef fishes, as a basis for
their rational exploitation and wutilization.

The Xisha Islands, located about 180 miles southeast of the Hainan Island, com-
prise a total of 81 coralline islands, sand cays and reef banks. Aceording to their
location, they may be divided into two groups: the Xuande Group in the northeast
and the Yongle Group in the southwest. (Fig. 1) These two groups built on the sur-
face of a platform termed the Xisha Plateau, 3—3.5km depth, 250 km long in nor-
theast and 150 km wide in southwest.

The Xisha Islands have typieally tropical marine climate. The mean annual air
temperature is 26.5°C (based on the mean. from 1958 to 1974). The lowest is recorded
in Junuary, with a monthly mean of 22.9°C; the highest is recorded in June, with a
monthly mean of 28.9°C, the difference being 6°C. The mean annual surface tempera-
ture ranges from 22.1°C to 29.8°C, the mean is 26.8°C. The mean annual surface
salinity is in the range of 33.14—34.23%, the mean is 33.69 9. During the period
of investigation in May of 1975, the temperature recorded 29°C, the salinity, 33.40%,.
The monsoon regime controls the surface current throughout the year. During the
summer, from May to September, the direction of the flow of the main monsoonal
currents is from southwest to northeast. During the winter season, the northeast mon-
soon prevails from Oectober to March of the next year, wind eurrents flow from the
Taiwan Strait and Bashi Channel to the South China Sea.

In order to understand the ecological influence of the natural environments and
geographical features on the marine life of the islands, a special study was made on
the Jinyin Island and the Dongdao Island. The Jinyin Island located southwest of
the Yongle Group, together with other adjacent isles forms a semi-atoll. It has an area
of 0.64 km®, 6—7 meters high, and is formed by drifted coral debris and shells depo-
sited on the coral limestone base. The Dongdao Island is isolated south of the Xuande
Group. It has an area of 1.66 km? Vse'eond only to the Yongxing Island in size. Its
height is about 5—6 meters, its periphery is raised, the central portion is depressed.
The northeast portion of the reef flat is rather extensive, the southwest portion rather
NArrow.

Investigation was carried out on two transects from each island, the northeast
transect cuts across the wide and Well-developerd portion of the reef flat, the southwest
transect across the narrow and poorly developed portion (Fig. 2, 3).

The zonation of the reef flat of the transect is diseriminated on the basis of the
amount of coverage of the dominant living coral species, the nature of the substrata
and other salient features. Several 5 X 5m or 2.5X 25m large quadrats are set in
each zone in successive orders. From each quadrat are collected specimens of living
corals, algae, macro-invertebrates and fishes for qualitative and quantitative analysis.
Notes and photographs were made on the coverage of dominant species.

Conclusion

1. The results of observations made on the four transects of the two islands are
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summarized as follows:
(1) Northeast transect, Jinyin Island-

The range from upper to lower limit of the reef flat is approximately 960 m.
Five fairly distinct zones may be recognized : the Montipora-porites Zone, the Heliopora
coerulea Zome, the Acropora formosa Zone, the Dead Coral Fragments Zone and the
Coral Algal Zone. The diagrammatic coral zonation is shown in fig. 4. The species
composition of algae, invertebrates and fishes is summarized respectively in Tables 1,
5 and 9.

A. Montipora-porites Zone: Range of this zone is about 310 m, 0.4—1m deep at
low tide, the substrate is composed of coral fragments and sand, with a dominance of
have Montipora ramosa, Porites lutea Pocillopora damicornis and Seriatopora angulate
This zone may be subdivided into four subzones according to its algal species composi-
tion, namely:

a) Symploca Subzone (range 10m) is domlnated by symploca hydroides.

b) Halimeda-Caulerpa Subzone (range 80m) with Halimeda macroloba and Coul-
erpa racemosa as frequent species.
¢) Hydroclathus Subzone (range 100m) is characterized by an abundance of Hyd-
roclathus clathratus and Boodlea composita.

d) Turbinaria Subzome (range 120m) with Microdictyon japonicum found on
the surface of the reef blocks and Turbinaria oranata.

Two subzones may also be recognized on the basis of the predominance
of invertebrates:

a) Tripneustes-Monetaria Subzone (range 90 m), corresponds to the algal subzone
a) and b) as characterized by a dominance of Tripneustes gratille and Monetaria moneta.

v b)y Hippopus-Ophiomella Subzone (range 220 m), corresponds to the algal subzones

¢) and d) as characterized by an abundance of Hippopus hippopus and
Ophiomella sexradia. . i

According to the type of habitat it offers for various fishes, three subzones may
be recognized:

a) Dead Coral Fragments and Sand Subzone (range 10m), characterized by the
presence of Salarias fasciatus. '

b) Montipora-porites Patched Blocks Subzone (range 80 m), where Abudefduf biocel-
latus and Epinephelus merra are abundant.

¢) Montipora-porites Connected Blocks Subzone (range 220 m), where Thalassoma
lunare, Halichoeres itrimaculatus and Chaetodon aurige are abundantly found. This re-
gion accumulates water throughout the year, is subject to very little influence of
waves, and has complex and varied topography. Epifaunal diversity -is high. The
boundaries of subzones are very distinet and there is an abundance of species favoring
still waters. 7

‘B. Heliopora coerulea Zone: Range of this zone is about 350 m, has numerous
paddock-like blocks of Heliopora coerulea reef with continous diteches approximately 1
m depth in between. The bottom is comprised of corals fragments and sand, A few
species of living corals such as Pavona praetorta, Coeloseris sp. Fungia fungites, Psom-
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macora contigua and Acropora hwmilis are found. The algae Cladophoropsis herpestica,
Erythrocolon padagricum are frequent in this zone. Based on the invertebrate species
inhabiting it two subzones may be recognized:

a) Chlorodiella-Eucidaris Subzone (range 110m), Where Eucidaris metularia and
many species of coral crabs are most dominant.

b) Tridacno-Cypraca Subzone (range 240 m), where Tridacna squamosa and Cypraea
tigris are dominant.

The fishes, Gnathodentexr aurolineatus, Holocentrus (Flammeo) sammara lie con-
cealed in the small niches of paddocklike reef block and Acanthurus triostegus, Balis-
tapus aculeatus are found in the ditches. There is little variability in the envu'onment
and a marked increase in number of cryptoblon

C. Acropora formosa Zone: Range of this zone is approximately 100 m.
- covered with a luxuriance of Acropora formosa, and the greater parts are submersed,
0.3—0.5m deep at low tide, and elsewhere a few other species such as Acropora
pulchra, A. palifera, A. humilis are found. A few species of algae such as Lobophors
variegata, Coelothriz irregularis are found. The small coral crabs such as Pa-
chygrapsus minutus and Pilodius areolatus as well as the small gobio fishes as Gobiodon
erythrospilus and Bathygobius fuscus are found settling down on the Acropora forest.
This zone is marked by lesser environmental variability and low species diversity.

D. Dead Coral Fragments Zone: Range of this zone is 80m, dead coral
fragments and shells drifted by surfs and tides form a coral talus emersing at approxi-
mately 0.3m at low tide. It is characterized by the absence of any living corals.  On
each side of the coral talus, Liagora sinensis, L. pinnata are found. Trochus niloticus
and Turbo chrysostoma are present. Salarias fasciatus and Eleotriodes strigatus appear
in shallow paddles.

E. Coral Algal Zone: Range of this zone is 120m. The reef edge emersed at.
low tide is covered with a luxuriance of the rose-coloured encrusting calcareous algae
Porolithon onkodes in about 50—70 percent and the yellow enerusting zoantharian Paly-
thoa stephensons growing luxuriantly together. The reef edge is notched by the well
developed spur-groove system, where wave-resistant corals such as Acropora prostrata, A.
corymbosa, Pocillopora brevicornis, Psammocora exesa and soft corals Clavularia viridis
can be found. Gymmothorar undutatus hides in the holes at the reef margin, and fishes
such as Acanthurus gloucoparieus and Parupeneus trifasciatus are found with high mobi-
lity in the grooves of the reef edge while schools of Scarus ghobban are present at the
reef margin. An underwater Terrace Zome is recognized as a habitat for fishes. There
are many economic fishes such as Serranidae, Lutjanidae including Caesio coerulaureus,
one of the most productive, in this region.

(2) Southwest transect, Jinyin Island

This area ranges 450 m, comprising four distinct zones: Coral Sand Zone, Helio-
pora-coerulea Zone, Acropora Zone and Coral Algal Zone. The diagrammatic zonation
is shown in Fig. 5. The species composition of algae, invertebrates and fishes are sum-
marized respectively in Tables 2, 6 and 10.

A. Coral Sand Zone: Range of this zone is 150 m, fully exposed at low tide
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and eovered with white coral sand rushed in by surfs. A few species of blue-green
algae such as Symploca hydroides, Microcoleus chthonoplastes are present. Faunal
species such as Metalia spatagus and Terebra chlorata are luxuriant in this zone.

B. Heliopora coerulea Zone: Range of this zone is 200 m, abounds in Helio-
pora coerulea, but it is far from well-developed as compared to the same zone in the
northeast transect. There are also a few species of hermatypic corals such as Porites
lutea, Acropora formose inhabiting. Padina australis and Tolypiocladia glomerulata
are present in small number while Tripneustes gratille and Ophiocoma dentata are
frequent in occurrence. Small fishes such as Epinephelus merra, Scorpaena hatizyoen-
sis are found at the paddles under the coral blocks.

C. Acropora Zone: Range of this zone is 70 m, does not abound in living corals.
Acropora prostrota, A. humilis and Pocillopora meandrina mobilis are present in
markedly increasing numbers at the edge of this zone. The algae Microdictyon japomi-
cum, Boodlea composita cavernose are present. Ophiothriz propingus and coral crabs of
many kinds such as Petrolisthes, Kraussia are found hiding the coral blocks. Pteross
volitans appear in quiet tidal pools and Balistapus aculeatus come into the ditches.

D. Coral Algal Zone: Range of this zone is 30 m, characterized by the encrus-
ting caleareous algae Porolithon and enerusting zoantharian Palythoa stephensons, oceu-
pying 30% respectively of the surface of the reef edge, but both of them are obviously
not as well developed as that of the same zone of the northeast transect. The coral
fishes such as Naso brevirostris and Mulloidichthys samoensis are found in the grooves
of the margin with high mobility and Helichoeres trimaculatus, Pomacentrus NIGricans
are found in the marginal pools formed as a result of erosion.

(3) Northeast transect, Dongdao Island

The range of reef flat is approximately 500m, and the structure of zonation is
basically similar to that of the same transect in the Jinyin Island.

The diagrammatic zonation and the species composition are shown in Fig. 6 and
Tables 8, T and 11.

Porites lutea Zone: Narrower and nearly emersed but do not accumulate water at
low tide.

The most striking feature of this transect is that there is a Juxuriance of Heliopora
coerulea which occupies about 70 percent of the surface area and an absence of an
Aeropora Zone. The Dead Coral Fragments Zone is narrow and not easily recognizable.
The reef edge is characterized by the abundance of Tubipora musice and also by the
calcareous algae Porolithon which occupy about 50 percent of the entire zone. There are
also colonies of the yellow encrusting zoanthrian Clavularia viridis and other aleyonari-
ans which are components of algal ridges. ‘

(4) Southwest transect, Dongdao Island

The range of this tramsect is approximately 150 m. It is a barren reef with very
poorly developed living corals- and with a scarcity of other animals and plants. It*may
be divided into two zones: the Dead Coral Rubbles Zone and the Gomiasirea-Favia Zone.
The diagrammatic zonation and the species composition are shown in Fig. 7 and Tables
4, 8 and 12. Goniastrea yamanarii, Fovie speciosa and Acropora humilis are present at
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the reef edge. The calcareous algae Porolithon are inferior to that of the zone of the
northeast. This reef edge differs from that of the above three transects in that the
former has no ecover encrusting Porolithon which occurs only in small patches.

No colonies of Palythoa stephensoni are present.

2. The vertical zonation structure of the reef flats and the species composition of
the various zones in the Xisha Islands are quite similar to that of the typical Pacific
coral reefs, but the reef edge at the northeastern portion where it is usually covered
with a luxuriance of the rose-coloured encrusting algae Porolithon onkodes and the yel-
low encrusting zoantharian Palythoa stephemsoni, especially P. onkodes which is being
well-developed and forming gently rim-type algal ridge™, is very similar to that of
the Addu Atoll, Maldive Islands, Hast Indian Ocean reported by Davies, Stoddart and
Sigee™, This algal ridge is usually regarded as an important indicator of oceanic reefs
by nearly all investigators studying Indc-Pacific coral reefs. Because the Xisha Islands
are situated in the northern marginal region of the distribution center of the tropical
coral reefs, the convex rim of the algal ridge is rather low, no sign of the cuesta-type
algal ridge of the Marshall Islands was seen, although the reef edge is covered with a
larger coverage of P. onkodes which is well-developed. Therefore, we consider that the
coral reefs of the Xisha Islands represent a transitional type between tropical Indian
Ocean and West Pacific Ocean coral reefs.

Recently, Zou et al"” reported that ‘‘The algal-ridge is absent as a topographie
feature in the Xisha Islands reefs.”’” We have, however, shown the presence of algal
ridge on the reef edges of northeast transect of the two islands. We will discuss this
problem in another paper.

3. Up to date, a total of 117 hermatypic coral species and subspecies balonging to
34 genera have been reported from the Xisha Islands. Based on the fact that the
number of eoral species and genera decreases with increased distance from the center
of the Indo-Pacific Ocean, the source area of corals (80 genera and subgenera with
700 species (Wells™)), we may say that the Xisha Islands is situated near the nor-
thern border of the Indo-Pacific Ocean source area of coral fauna.

4. The green algae present in shallow tidal pools and inhabiting the surface of
coral sands and coral blocks include such species as Caulerpa racemosa, Halimeda ma-
croloba, Udotea zishaensis ete. Brown algae such as Chnospora impleza, Turbinaria
ornata grow on the bottom of slightly deeper water, and majority of the red algae such
as Galazaura filamentosa, Erythrocolon padagricum, Dictyurus purpurascens inhabit
the shady sides of concaves and crevices of reef blocks. The benthic marine algae pre-
_sent on the reef grow luxuriantly during winter and spring, from December to April
the next year, but decline remarkably after May, because of unfavorable temperature
which rises rapidly in the summer season.

Some ecological types of invertebrates are found: the dispersal type such as Linckia
laevigata, Hippopus hippopus, and Tripreustes gratilla scattering widely on the bottom;
the sessile type such as various oysters, pearl oysters, and Spondylus spp. adhering to
coral blocks; the burrowing type such as Lithophaga lima, Tridacng mazima and Diade-
ma setosum, boring into coral limestones; the endopsammic type including a wide
variety of snails, clams, polychaeta and Metalia spatagus; the migratory type such as
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Eunice and many species of Pagurus and Xantho, prowling on the bottom and the mobile
type such as Gonodactylus and Lima wandering from place to place.

5. Some authors (Okuno'™) have distinguished some ecological types of rock reef
and coral fishes based on their mode of movement and schooling behaviour. Based on
these two criteria and also taking into consideration their food requirements, habitat,
as well as morphological differentiation econcerned with behaviour, four types of coral
fishes found on the reef flats and terraces of the Xisha Islands are distinguished as
follows: (Fig. 12) ’

1) The reef-margin and flatsolitary-residing type

living solitarily in the reef
margins and reef flats, usually settling down separately. ‘

2) The reef-margin and flat aggregating type living underwater in reef
marging and reef flats, aggregating around living coral bushes and concaves,.

3) The reef-margin and flatsolitary-hovering type —— living in the reef margin
and reef flats in small groups or as separate individuals,

4) The off-reef-margin schooling type living underwater off reef margins
with stable schooling habit and orderly movement.

A great many species of poisonous fishes inhabit the waters on the reef flats and
margins. Many of the commercial fishes like Luijanus, Sphyraens, Epinephelus are
known to be ciguatera poisonous fishes. But the present investigation has not found
any cases of ciguatera in these islands. Nevertheless, this matter warrants due
attention.

6. Recently, the damage made by the echinoderm Acanthaster planci on living corals,
has drawn the attention of many scientists. It has been reported that the Great Bar-
rier reefs in Australia and many famous atolls in the Pacific Ocean, are suffering
serious damage made by large scale breeding of Acanthasier, which is regarded as a
notorious pest. Having this in mind, observations were made on this echinoderm and
only small numbers were found in the Heliopore coerulea Zone of the northeast transect
in Jinyin Island, but up to date no damage was observed.
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L.BiQIg A Linckia laevigata (Linnaeus) 2.HZWGIE Hezerocentrotus mammillatus (Linnaeus) 3.[ipg|
% Carpilus convexus (Porskal) 4. E.Mf Halrotis asining Linnaeus 5. JEBEiS3$tn Brachirus zebra (Quoy et
Gaimard) 6. XYY Balistapus aculeatus (Linnaeus)
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1. B PERE Drsodon hystrix Linnaeus 2.5 KRR B HIS The porcupine fish Diodon hystrix swelling

in response to external stimulation 3.IIRF Y Synanceia verrucosa Bloch et Schneider 4. R ANE

Eptnephelus fuscogutrarus (Forskdl) 5.F55F\ % Padina australis found on the Montipora-porites Zone

ot the northeast reef flat of the Jinyin Island. 0.0 IRBE#E Caulerpa racemosa growing luxuliant on
the Montipora-porites Zone of the northeast reef flat of the Jinyin Island.
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