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I. % i

B tiRel £% et FERES R Bt 2 IR REER
Soll 23 ol iS5 WL =] oFell AR Eilo) 23ty A& HES
o I3 Hel, AAFZL T FEOZ dojves A R x4
Al efol] wet & 239 FEZ FAEC Y AT {2 HAM A
A8 FA Hsir 28R}

AHH BHEAAL AL Fxol A JFS Fo] FAFZ FFHL Y}
Ehf 7] dfFoll B2 Aol o8 AT7E ok 22 AERE B

= A7 24, B3 #kofhel] 8 #_3T (Stephenson$} stephenson, 1949;
Southward®} Orton, 1954;Southward, 1958;Lewis, 1964;Hoshiai, 1965;
Tsuchiya, 1979:Ohsako et al, 1982;Mori et al, 1985) 3 W}ET3 L filo g
g Ee)aty B340 Ao BE WFY FAHTERE AT #3 Meyer
9} Gower, 1963;Hoshiai, 1965:Foster, 1971;Tsuchiya, 1979), S8R #ARd
WMo MMHEP MARFM ¥ EE (Dayton, 1971:Paine, 1974;
Menge, 1976;Branch®} Branch, 1981;Lubchenco$} Gaines, 1981;Hawkin®}
Hartnoll, 1983;Schoener, 1983:Mercurio et al., 1985:;Sih et al., 1985;
Sutherland ¢} Ortega, 1986:Mcpeek, 1990), Huff F/RE<} EEH S 7 B
+ (Poole, 1974:Chow, 1975;Connell, 1972, 1975;Hamilton, 1978:Lubchenco$}
Menge, 1978:Raffaelli®} Hughes, 1978;0daka<$} Numata, 1979:Peterson,
1979:O0hsako et al, 1982;Takaki, 1983;Tamaki®} Kikuchi, 1983:Mori%}
Tanaka, 1985, 1989:Tanaka$} Kikuchi, 1986) €] St}

BNl A= JiEE 2 BT EEEFHEDYS 7EBN s g4
HRS Heog ¥ AREBR BrE(EL 1981, 1982:% F 1982, 1982:%,

_l_



1983; & 4% 1983:%F %, 1983:%F %, 1984 &%) ik, 1987.&3 X 1987.F
&, 1987:4&3 BA, 1988:& &, 1990:1F, 1992) o] BMugel AF= ok

EME —ES hLoZ 3 MFo M SEBH FR(Es & 1971
¥, 1084), BHERGC) DI IR (S £ 1988:F &, 1989:ZF, 1990 a, 1990
b:Z, 1991:ZFe ¥, 1991 a, 1991 b:ZEe} 3, 1992) Eo] e}

EHEA S #TAZ sitrtell A BHE 7] gl el sitAdg w2} 3ol
AT 4F A, BFAL, 1A FelA e £FE TR BIRE i
B AERERel vlxs deko] AstEx glch AEAYY BEH FdA e
ol A7} o] FojA o} girl B IATE RBPEHK S N2 EFHEEHYH
I ELSEMS 7122 AAY FAHF Bele Tt o2 MR
ARERe] #3E na¥ 5 e EREHRE Axa ok

1. AEWE 3 A=

Rppa kel 4E REMES BEHAL REMBS Fig 15} 2ot Rip
B BAEES St 1, RE (REEL )& St.2, FS St.3 #EEE St 4231
19925 1A 58 1993F 1A7kA1 @51, w85, EE5 (L - & - THER) 2
RE A

2. IAEMiRo| mREE A BR

1) R HRE

RBE HEAR 2 HAE Qe ae} xle)7t Ak RPE BHEZE #H
B(St. )& AF FAFoZ o] 43T ot X2 F = REAFHEST AbaE
X9, FEFAE KK TEEF 5m7tA] §3s53 9led, 37)7} 22 24z
2 g9 9lo], XK BHA = o E #ugect Yoo, EHS FoTH B

_2_



H 2= ok BE(St.2) 2 #ifE =28 971 Bk T8l 25m Y =2 370
A vlE Zp Y, PR} Sfo] BfEstE, wEE S 2Ry
o2 oo AYHy ok JLFAH (St 3) & WA Zol7t 40m~110m
=2 713 WA A= don, FY T2 #REdd Ay BEhREC &
fEsty, EHS ERAoIth AZAY (St 492 £F tE FHR KRS
Bol e Xog el AHel nistd g v qE7t B A RE W
Kol oha 23 7ol B 5T B $2E olFA Unh

2/ W

RBE AL KRS 95 10.3~25.0C Axol2, d¥5=2 dF 3318
~33. 72%.& vtebtx, ERERSKS BV 223 7] Wil vy &

BHEUL FHeta, $E34S BE @ 3vmg/l) o4 £F (9. 2mg/l) 2 24
F AAZIE Ut (@ 7. 17mg/) (3] 5, 1989).



0. #k 2 5k

£ FEMEEO] BRI A A4 FHFFEo A Kk MR~ T8
Ao Ee BEOF FUT HAE L - THEHE RIS 7
B oJole 3/ #Ee EEsted 247 34 e T (Iw) & HEY F A
Ry ESHEIYS ZABIAT, A—8 HEo R 458 A8k /R
o Bl FEtEsiy, $A o) o3e &S 10% i formaline] 233t
F KREA T3 M2 EREE A

SEHBERS £ $(1989) S weted, e AES WM BE 5 wEH
BEyEE WA, A, & 1973 @GR, sl=8 #1257, x 1977 (A=A
2go) ), W, 1980: (AASE 1), & 1992: B FREEKEE kKbE), 63,
& 1977; ENEFEEEESE 3W, HREE 1978 EERCEELR 167, &
H=ER - AR, 1982 FeSEASEE o, 1983 BpraimE RI -
I, BEEEE 1984 HAABYEE (k- +), HEE 198 < U483kt

1. EBESHETE

47 FEBIA ALY ZE £ HEMRE =t HRS PRSI
BfEe =AY, ARE, 3, HEAAFE Jehlch

2. B PEELEY
EwEES HRAY b - THEEBAA 288 25 F A7 MR
ge A Al $AE, A2 $HFez stgden, ofF TAWNA $HEA
4= McNaugton (1968) & dhg o2 AbE3aich
CDI=100X (Y, +Y,/Y)
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Y @ B 2o ERR
Y1 BHEN F1 ERE SRR
Y2 BHEA B2 ERE AR

3. BN St
2550 SEMS Sobnr] do ARAAG Yo A F4e g

A%, 7t ZATEE 4 - F - sETAw, ARy 240 AW QAR 3

o EAEME ofatqd AT

s MBI HEE Y BEE

FEAEe £ - - TR Azl Ao i3 &S Shannon ¥
Weaver (1963) &) #E&EERIE8 (diversity index, H) 2 A+&3}eic).

s
H’ = 3> Pi log. Pi

i=1
S: £ HBEEH
ni:i o) (HEE

Pi: {8 HEERE =& ¢ &) EEl 4%
=gt #5 % (Species Evenness, ]’)+= Shannon and Weaver (1963) 2] 4]}
os AE3Fch
"=H"/H na
=H"/In, S
223 BB EE (Species Richness, d’)+ Margalef (1968) 4] & o]-4-3}o 4t
&8t
d"=S—1/LN S
S: &8 HBEEN



1. ERETHS)E

RBE IR 470 A AN 2AHEAH D EEEFEEYS 8F1, 158 318, 71
Bl 168fE, 7191704 o),

FIZIEE BKEEE)Mo) 9288 (54.8%) S & 7h4 wotx, ol &Yy, 428
(25.0%), BEEEDY, 128 (7. 1%) ol oo 1 o] 9] ol &3l= AL 108 °]
Wi} (Table 1| % Appendix 1),

A= St LolA 1265, 1749704, St 2+ 1269, 1767704, St 32
131%, 182270, St 4= 1173, 1847THAZ ZAAHE F4+ St.3°] 71
Wokx, St 4 7 Mok [EfEEs St 47 7H wgka, Sto3e] MR A
c}.

&5 Fot MAFE 2d FF 12735, 1672704, BEF 135%F, 1800
A, BF 121F, 1722 /WA, £Fe 124%F 1997 NAZ BEF7L 713 %
I, $%F7) 7 Ao (Fig. 2). EEECAE £F 7M1y gon, FF71 7}
2 A i} (Appendix 2 ).

S Fo 3 EMEE 2H FEFH3LIF (Noditorina exgua)o] 1035{EHE
2 7} wokxt, 7% (Nerita japonica) S64EEE, T35 (Twbo coronata coreensis)
485(ER8, 2} X) 225 (Monodonta nerttoides) 439{Ef8 +o]icl (Table, 2), =i 1~2
B KBS B ET 318 %o} (Appendix 2),

2. 5 U HEFLSEN

A AHY 2 F] NAFE ZAZ st FgG RG] i k-
- FEEES £ 1 F 2SS Table 35 ot

_.6_



FEA AFTH9Y AL-HFL AAHAA FEEHE2LTE (N exgua)o)s,
A2$HFE St 1ol DA L5 (M. nerivoides), St 20 # E-2 (P. mitella), .St 3
St. 4oll 23 (N japonica)o} ™, F-A$H x|+ 53, 2314~76, 53068 $] £ St, 19]
7t w3, St 47t b Pk FRFAY A19HE S St 13 St 3¢ Az
% (M. neritoides), St. 20l IS (T. coronata coreensis), St, 4o A7} S5 )
(Orchestia platensis)o] ™, #1294 Z-& St 13} St 3ol L5 (T coronata coreensis),
St. 20l ZA A (Pagurus samuelis), St. 4l W+35 (Chiorostoma lischkei) o)}, F7 %
HA = 31.2057~47. 0588H A 2 St. 10] 7} ¥3, St 47} 743 o} &4
THe] A1-HFL St 1ol W2F(C lischkei), St 20 whch}A 715 (Tegula
pfeifferi), St. 3ol A A (P. swnelis), St. 4ol 5 58| 7] (Tectura concinna)ol=], |
2%HFL St 1ol R7MAEol (Perolithes japonicus), St. 24l 535 (Cantharidus
callichroa), St, 3¢l B-Ewulo] ) (Pugettia quadridens), St. 4o 7%} 3% (Chlorastoma
turbinata) 0] ™, TH$-H X 5= 14, 4828~18, 75008 9 & St 47} 7}A =31, St 2
7} 743 g

BFo 45799 AISHFTL AXHo| F2F53LdTF (N exdgua)o|oy,
A2 HEE St 1% St.2, St 36l A B4 (P miela), St 4el) 2T (N. japonica)o]
o, TAHSHASFE 65 1376~79. 75468 9 & St 3] 7M1 ¥, St 1o] 7R
s}, S5 H1$HEL St 15} St 40 F2 325 (T coronata coreensss), St, 2
o EFeNILF (Buccindum ferrea), St, 301 A7}AEo] (P.japonicus)o] ™, A|2%H L
St. 13} St 40l ZHA| L5 (M. neritoides), St, 201 7A7}A| 2] (P. japonicus), St. 3¢ &
A H A 2F (Canharus ceciller) o)™}, T3 -$H A= 23, 6842~34, 2949 9 =
St.27F 74 3, St.3°] 7 ek T A1$HF-S St 1ol A
(P. samuelis), St, 20l wich} A 25 (T pfeiffers), St, 3ol LA NRA LT (C. cecillei),
St. 4ol el A A (Pagurss lanuginosus) o] =}, #29-HEL St o] ZYnE

_7_



(Serpulorbis imbricatus),  St, 20| ASTE(C callichroa), St, 3o 7}A| 524 o)A
(Hapalogaster dentata), St, 4ol 7355 (Pyrene flava)o] ™, +3 -4 =4~ 8 5106~
159091 H 2 St.30] 71 ¥, St 10| 713 et

HFoll AT A1-HFL St 1ol Z3F (N japonica), St 22} St. 3, St. 4
o FEFHELd IF (N exigua)o]™, #2¢HFL St 1o FEFHAFFILE(N
exigua), St 22} St 3o A K& (P mitella), St 4l Z3LF (N japonica)o]™, 3¢
A4 65. 3061 ~87. 365 A & St. 1°] 7} ¥, St 3] /MR et FHTY
o} A 19-H 52 St. 13} St 2, St. 300 F9LF (T coronata coreensis), St, 401 vj 5-2)
7] (Tectura schrenckii)o] ™, #)29-HE St 1ol W5 (C. bichkei), St.2¢l 7R7}A)
0] (P. japonicus), St. 36l ZHA LS (M. neritoides), St. 4ol HF L5 (Chlorostoma
xanthostigma) o] ™, T A AR FE 24, 6835~41, 5663H A 2 St. 47} M E=3,
St. 1e] 743 o} sl A1 F-L St 1ol BT (C lischkei), St, 201 7R
7¥A & ©] (P. japonicus), St. 3%} St, 4ol] 2258 71w} 74w ( Chthamalus pilsbryi) o1 =i, =)
29HZEo St 1o wlchubX 5 (T pleferi), St 29 St 3¢ ¥LTF (T wronaa
coreensis), St, 4ol 3 A (P. samuelis)o1 ™, THFH A4 18 6916~22, 2222+ 4
2 St 1o] 71 ¥, St.27F 7} et

ZFo| A¥FH9 A1$HFL St 13} St 20 Z23F (N japonica), St. 37
Stdol FRTHBGLE (N evw)olod, AZFHES St 13 St 26) F2
2315 (N exigua), St 33} St 4o ZIF (N joponica)el™, TAFHASTE
54, 3624~78, 5714 91 2 St. 1o] 7} &3, St 30] 73wk FETHY Al
$HEL2 St 19 235 (N japonica), St, 22} St. 30l =L LF (T. coronata coreensis),
St. 42 ZAIF (M nerivides)o]}, A|29¢-HFL St 13 St 3o ZALF (M
nerttoides), St. 29} St, 4l B F 35 (C xanthostigma)o]™, &F-TF-H2] Al1-¢-HEF2
St. 15} St. 3ol A Al (P. samuelis), St, 20| QF-3F (C. allichroa), St, 48l LI



2 (T coronata coreensis)o] =, A2 E-& St 13} St 2, St, 4] w5 (C. lischkei),
St. 3¢ FW LT (Chlorostoma turbinata) o] ™, 3§ 2|42 18, 7500~45. 3061
M9 St 40] MR EZ, St 30] M ik

47 ZAANA b -oh - TERERD BEELERS FioEd i A2
A3} Table 49} Zow], LIEES PHEKAAE F21490] godt, T
Bl e £l A7 Ak

3. BN 28

G5, F98 F59 P L vlasr) st FFFe TEURAE T
dlod B2 kot (Table §).

ERER A = FEF 20%, BF 263, #F 2535 £F HFo2 F 40F
o), thifEIKe HEFol 6% EFE 68% HF61F L£F61F28 &+ %%,
THERKAN e EFo 1105, BEXE 109F, #%F 9% £F 10152 2¥F
S 2 [48F0 2 bI} hEEm vlstd YW gL Fo] FJAUCh
282 AR, 794 HFEYFFE By LHES FF 4T £F
1229 o SolAe] QK HEmERAAE BFEel 39F, £F 31F2=2
golAdo] it FTHEMAE HBF 67F, £Fel 56F22 717 Roke,
ni 23 ZEHH 2835 AEMC A

4. fERA%S| Citd

FE05 EREC) e T EREe BREREES 7ot SBO A3 Ay
Foe A FF AALE A6 127A4A2 P A3, FAC 17342 ®
stk FRFGAAE sA ¢ 1BIAAZ 7hg 3, $A 172 A Wk
o}, SEFelMdE A 19AANZ 74 A, A 1TIAAR 7P wA

_9_



Uepb=dl Ha A el oy 24 A3 Al A Fe)Ade]
t} (Table 6).

5. MMM %K % BEX

AR Ao W& EHREENH), HEE()S BEEWQ)E 4
g Az} Table 73 e

HAEEREE FF 3.4650~3,68249) M2 St. 27} 7} &3, St 4
7t o, BZFo| 3.4347~3,7589 M2 St 1°] 7HA w3, St2e 7HH
2ok, BKFoll e 3,2771~3, 5477 HAE St 47} 7HA £, St 27} FHA Reh
KF A 3.3047~3 53822] HWHE St 30] 7R EFX, St 1ol A gt}
(Fig. 3).

BEET FFE) 0.6754~0.71789] WA R St 27} 71 F32, St 47} 7H
g} Bl 0.6695~0. 9108 WA & St 30] 74 =3, St.27} 74 woh K
ZFol 0.6388~0.69199] WHAZ St 47} 7k ¥x, St.1o] 73 Aol &£
0.6442~0,68972) W2 St 3¢] 7} ¥, St 1ol 713 wokct(Fig. 4).

BEE< £F 18.0282~20, 1248 ¥ =2, St 30] 714 &3, St 1o] 7H#
ol 2832 FES 17.4962~20.2974 M9 & St 10] 743 w3, St 27} 7h#
stoh, §KF ol 16, 0600~18 55699 HA=Z St 471 7HA w3, St 27 7t ¢
ok, & o] 16.6017~17. 31819 WAL St 1o] 71 ¥, St 47} 71 R}
(Fig. 5).

AME 3 2T Y FobkEAS, F5E FHEE Table 8 3 2
ch

FohGEATE 240 434392 M 3, dHAell 4, 2631, FA)] 3, 8075,
A6 3.736622 71 okt FEEE A6 05853, dAlel 0.5688 F

rr



Alell 0.5111, A<l 049198 Al 7}¢ Z& £EE Eo|Z Utk FHE
= 7ol 26.0106, 3kAlel 27,3175, FA|ll 24,5248, FAell 2551728 3}A

7} ERST, FA7 dekeh



v. & &

HYE ) A Y EREFHDYS BT, 15 31H, 798,
168 A 2.0, FAAF= 7191k

ENE AL BHRERAZE (F 19D vtz A3 FHIARL 6/, 12
M, 218, 508, SofEo =z HUEE 68 AETFE M AMTE 568 B
E S UAFE I SIFTE SES Y Hoy & RAAE o)F
ol AHFE 2F AXLFTE 2T AAFTE BF VYFE 2F AEFE
3F IHFET 7E HAFE 1F 58 MR A HAdo

FIBI2 B AAFEo] 3 92Eez 714 Bt (54.8%), FAFTEL 3
4288 (25.0%), STHUFTE2 4W 128 (7. 1%), HHESE2 1M 8R4 7%), ¥
TES 1M TG 2%, AE FES M SEG %), AT5ES HNFES
1 1#(0.6%) 2 WNE 20 257 #ul =0doA 125% (F %, 1989),
Zbe= 779 132%, viek= 7F9 90F (F 199D Kot 28 F57 g%y, &
M AR =71 1077 20188 (FEeh &, 1992) Ecohe #8347 Ao
a2y g2 gd TR 71 Az} 23 A 948 (ZFE &, 1983),
Sk QA o] =0 oF BT A 11688 (& %, 1983), #ilg Ut =HUR =
Zreholl A 768 (ZF 4, 1984), EFHIK 3208 BRIl 16188 (<} & 1990),
A A - SAHIE Z0oHell A 648 (R &, 1992), el 1078 (kb
%, 1992) ot WA 2JMWBUT Wk

& A4 R 3 2802 PN 2571 Huik BIRAT 428 () &,
1988), AF= Z73o H Ao AejAle] FTAHFZA 768 (F ¥ 1989),
EH A AE BAE 85F(F 1990a), AF HFdt z7ivel zsieholA
818 (%, 1990b), =i=t= 84%F, 7= 55% (% 1991a), A|F FHdgt 59F



(e} ¥, 1991b), 13 KRR 71K 220d 275 (ZF &, 1983), dUiR
AR =7 28% (F %, 1984), TR WK 93F (&7 & 1990), HF
= 2% (&3 A 1991), 4EMUR 935 HEE 27k 715 (Fs %
1992) 2 2 $=AAE Ag ety B} T30t w@sich

AYE 2AFSE HF 127%, FFl 135F HFol 1215 £F) 124
Zoz Aol 7h4 wol 2dWT, FA7} b Aok 12 AFE 5F
ol fx13lT U= FEX G (FE K 1992) ol A= FF o 138%F, FF ol 183F,
BFEoll 47%F, £Fol 9433 vz 8 o 2T 92 AL Az o
Asta 9o, 2¥E47) AR AL AAL vGEE 34, £EE A=
A 3A Wstet

WK =00 k- b - THESD ESE] Fxe AY T4 3¢
FHERILT, 2T ARE €258 FFTILE LT AALFE A7
Agol, BT, HFILF ol T2 A, Zz2FH g, %
AF, v s, doedAA, 95T HeE EAI oy, EAS
B (FE) 2, 1992) 3 M AR (FEe) %, 1991b), MR (ZE
%, 1990b) o] @RSt iR S o AY- T} FHFYH Fx3= HETS
A2 gk} sETHdME Aol wat N2 ARs A
a2y elA G KR JI3HE(FE £ 1983) 3 FEEEe] Qb SR (F
%, 1984) =79 $HFES B Aol7t AN

AR, F9E 2P F5 Y FHEHARE AFE A Foll A% vk
Eo} Tl fA $=F B2 S o BGEAFAE AT FH
el Feiel ddoy, sEFIdAE F9stoch
a3y $=X99 220 A4 - F - 5T foel gl A2 AR
=g A, 79 2PEFE GEAG AFTEH FETHdE F4



o] 2, FTFH FAA UMt 2 FEAHLS A F - Tl
Folste] ARTFd} FETFHAME AR Aolstd ot ST AR
At

= AR e & HBRER A ESREEBE T 23 & RWE
Ae FF7L W 54, £F< 7P A b v 2Ed 4R (ZF
o ¥, 1992) M= BEZ 7HR A4, £FE= 71 23t 7 A49E w2y
< o EEEEER) 2o O HRIAD G R £F2 el
et

e AA el W3 BEES FF7L P A4, £F7F 7P Wsted),
HEMIR (e X 1992) A= FF7F 7H 54, £F7 7MY 2tk ol
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The thesis aims at the study on the distribution and the seasonal
community change of the benthic macroinvertebrates living at the 4

intertidal zone of Biyang-do in Cheju Island from January, 1992 to 1993

1. The macroinvertebrates collected and indentified in this region were
composed of 8 phylums, 15 classes, 31 orders, 71 families, 168
species, 7191 individual number in all,

2. The seasonal appearing species and individual numbers are 135 species,
1800 individuals in summer, 127 species, 1672 individuals in spring, 124
species, 1997 individuals in winter, 121 species, 1722 individuals in

autumn,
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. The dominant species of the upper zone in the intertidal zone were N
exagua, N. japonica, P. mitella, the middle zone were T coronata coreensis M.
neritoides,  P. japonicus and the lower zone were P.samuelis C. pilsbryi, C lisrhkez;
and the community dominant species index of the upper zone was much
higher than the middle and lower zones,

. In order to compare the variety of seasonal, regional appearing
species, the result of dispersion investigation showed that the seasonal
appearnace in species in the lower zone was remarkable but seasonal
appearance in individual numbers was not,

. Species diversity and evenness in all investigated zones was highest in
spring, lowest in winter and species richness was highest in summer,
lowest in autumm,

. The reason for the species diversity and richness is much higher in
cheju when compared with other region is that the rocks have many
gaps and holes, they offer suitable conditions for caring for species
against the animals feeding on them, the strong waves and the ex-

posure of the hot sun,



Table 1. The number of taxa and species constitution of marine benthic invertebrates
in Biyang—do

Categories Class Order Family Specles
Phylum (constitution)
Porifera S|V EZF 1 4 3 8(4.7%)
Cnidaria XA}JXESEET 1 1 2 5(3.0%)
Sipuncula 4 2527 1 1 1{0.6%)
Mollusca CHFEEF 3 11 34 92(54.8%)
Annelida 4 E =2 1 3 6 7(4.2%)
Arthropoda M X & F 3 4 13 42(25.0%)
Echinodermata JX| 2 F 4 6 9 12(7.1%)
Chordata {4 FEZE 1 1 1 1(0.6%)
LTo'al 15 31 71 168(100%)

Table 2.Rank of dominant species in terms of individual numbers for the whole
intertidal zone of Biyang-do

Rank Species name No. of Individual Phylum(Class)
1. Nodilittorina exigua 1035 Mol lusca(Gastropoda)
2. Nerita japonica 564 Mol lusca(Gastropoda)
3. Turbo coronata coreensis 485 Mol lusca(Gastropoda)
4. MNonodonta neritoides 439 Mol lusca(Gastropoda)
S. Chlorostoma lischkei 332 Mol lusca(Gastropoda)
6. Pollicipes mitella 332 Arthopoda(Maxillopoda)
7. Petrolisthes japonicus 283 Arthopoda(Crustacea)
8. Paguras samualis 163 Arthopoda{(Crustacea)
9. Chlorostoma xanthost igma 147 Mol lusca(Gastropoda)
10. Tectura schrenckii 114 Mollusca(Gastropoda)




Table 3. Dominant
stations

species (DS) and community dominance index (CDI) in upper, middle,lower intertidal zone of the sampling

Intertidal zone Upper Middle Lower
and DS & CDI
Seasons & Station DS CDI DS CpI DS CDI
St.1|{Nodilittorina exigua 76.5306 MNonodonta neritoides 47.0588 Chlorostoma lischkei 18.3168
Nonodonta neritoides Turbo coronata coreensis Petrolisthes japonicus
St.2|Nodilittorina exigua 65.1163 Turbo coronata coreensis 35.7664 Tegula pfeifferi 14.4828
Spring Pollicipes mitella Pagurus samuelis Canthar idus callichroa
St.3|Nodilittorina exigua 74.2857 MNonodonta neritoides 32.1782 Pagurus samuelis 16.6667
Nerita japonica Turbo coronata coreensis Pugettia quadridens
St.4|Nodilittorina exigua 53.2374 Orchestia platensis 31.2057 Tectura concinna 18. 7500
Nerita japonica Chlorostoma lischkei Chlorostoma turbinata
St.1|Nodilittorina exigua 65.1376 Turbo coronata coreensis 28.3688 Pagurus samuelis 8.5106
Pollicipes mitella Nonodonta neritoides Serpulorbis imbricatus
St.2{Nodilittorina exigua 78.8177 Buccinulum ferrea 34.3949 Chlorostoma lischkei 15.8228
Summer Pollicipes mitella Petrolisthes japonicus Cantharidus callichroa
St.3|Nodilittorina exigua 79,7546 Petrolisthes japonicus 23.6842 Canharus cecillei 15.9091
Pollicipes mitella Canharus cecillei Hapalogaster dentata
St.4|Nodilittorina exigua 67.6230 Turbo coronata coreensis 28.8288 Pagurus lanuginosus 11.4504
Nerita japonica Nonodonta neritoides Pyrene' flava
St.1|Nerita japonica 87.3563 Turbo coronata coreensis 24,6835 Chlorostoma lischkei 22.2222
Nodilittorina exigua Chlorostoma lischkei Tegula pfeifferi
St.2|Nodilittorina exigua 72.0588 Turbo coronata coreensis 39.8148 Petrolisthes japonicus 18.6916
Autumn Pollicipes mitella Petrolisthes japonicus Turbo coronata coreensis
St.3|Nodilittorina exigua 65.3061 Turbo coronata coreensis 31.9767 Chthamalus pilsbryi 18.8811
Pollicipes mitella Nonodonta neritoides Turbo coronata coreensis
St.4|Nodilittorina exigua 69.6970 Tectura schrenckii 41,5663 Chthamalus pilsbryi 20.5882
Nerita japorica Chlorostoma xanthostigma Pagurus samuelis
St.1|Nerita japonica 78.5714 Nerita japonica 40,0000 Pagurus samuelis 22.6891
Nodilittorina exigua Monodonta neritoides Chlorostoma lischkei
St.2|Nerita japonica 74.0506 Turbo coronata coreaensis 44.7853 Cantharidus callichroa 24.3750
Vinter Nodilittorina exigua Chlorostoma xanthostigma Chlorostoma lischkei
St.3|Nodilittorina exigua 54.3624 Turbo coronata coreensis 46.6258 Pagurus samuelis 18.7500
Nerita japonica Nonodonta neritoides Chlorostoma turbinata
St.4|Nodilittorina exigua 60.1504 Nonodonta neritoides 29.7872 Turbo coronata coregensis 45.3061
Nerita japonrica Chlorostoma xanthostigma Chlorostoma lischkei




Table 4. Community dominance index (CDI) by zone in the intertidal zone
of Biyang-do

Zone Mean SD Rang ANOVA Results
Upper 70.13 +9.11 53.24 - 87.36 F=1.72
Middle 35.05 +7.26 23.68 - 47.06 F=1.94
Lower 19.5 +7.85 8.51 - 45.31 F = 3.82

Table 5.Mean,Standard deviation (SD) and Sample size(N) of the number of
species and results of ANOVA for testing difference in the number
of species among seasons in the intertidal zone of Biyang-do

Zone Upper Middle Lower
Seasons Mean SD N Mean SD N Mean SD N
Spring 14.50 +6.03 16 35.00 +7.39 16 67.25 +7.46 16
Summer 12.50 £1.29 16 39.50 +5.45 16 63.75 +4.99 16
Autumn 12.50 +4.20 16 32.25 +7.04 16 58.00 +2.58 16
Winter 12.00 +4.08 16 31.75 +4.03 16 56.00 +4.24 16
F=3.14 F=1.34 F =4.08
P > 0.05 P> 0.05 P < 0.05

Table 6.Mean,Standard deviation (SD) and Sample size(N) of the number of
individual and results of ANOYA for testing difference in the
number of individual among seasons in the intertidal zone of

Biyang-do
Zone Upper Middle Lower

Seasons Mean Sh N Mean’ SD N Mean SD N
Spring 126.50 +19.64 16 158.25 +239.95 16 139.25 +46.47 16
Summer 179.75 +57.60 16 130.75 +£22.10 16 119.00 +26.82 16
Autumn 147.25 +18.93 16 151.00 +29.23 16 134.75 +19.77 16
Winter 173.00 +53.67 16 177.25 +16.70 16 171.00 +52.98 16

F=1.38 F =2.35 F=1.25

P > 0.05 P > 0.05 P > 0.05




Table 7. The diversity (H’),evenness(J’), and richness(d’) of
the macroinvertebrates collected from the intert
-idal zone of Biyang-do

Season

Station Spring Summer Autumn Winter

St.1 3.4783 3.7589 3.3028 3.3047

St.2 3.6824 3.4247 3.2771 3.3883

H* St.3 3.4821 3.5452 3.4960 3.5382
St.4 3.4650 3.4572 3.5477 3.3378

St.1 0.6780 0.7327 0.6348 0.6442

, St.2 0.7178 0.6685 0.6338 0.6604
J St.3 0.6788 0.9108 0.6815 0.6897
St.4 0.6754 0.6739 0.6916 0.6507

St.1 18.0282 20,2974 16.9607 17.3181

, St.2 18.7786 17.4962 16.0600 17.1385
d St.3 20,1248 18.9076 17.4962 17.1395
St.4 19.4312 19.9518 18.5569 16.6017

Table 8.The diversity, evenness, richness(d’) in
each season by collected in intertidal
zone of Biyang-do

season H’ J’ d’

Spring 4.3439 0.5853 26.0106
Summer 4.2631 0.5688 27.3175
Autumn 3.8075 0.5111 24.5248
Winter 3.7366 0.4919 25.5172




Table 9. Mean, Standard deviation(SD) and Sample size(N) of the species
diversity index,evenness, richness results of ANOVA for testing

difference in the number of species among seasons in the inter
-tidal 2zone of Biyang-do

Zone Upper Middle Lower

Season Mean SD N Mean SD N Mean SD N

Spring 1.66 +0.33 16 2.77 *0.12 16 3.85 =0.11 16
Summer 1.58 £0.17 16 3.05 +0.19 16 3.85 +0,22 16
Autumn 1.53 +0.22 16 2.79 +0.18 16 3.64 +£0.08 16
Winter 1.70 #+0.27 16 2.60 +0.16 16 3.38 +£0.29 16

Results
H’ F = 2.84 F =3.12 F = 3.89
J’ = 2.30 =5.75 = 2.65
d’ F = 3.37 F=1.29 F=4,09
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Appendix 1.The taxanomic list of macroinvertebrates collected from the intertidal
zone in Biyang-do

Phylum Porifera 3|HE=2F
Class Demospongiae R.-E8|H7}
Order Choristida I.&|AE|C}=
Family Tetillidae §-5819 2}
1. Tetilla japonica [LAMP] 58]
Order Lithistida E]E|~E|C}+Z
Family Tetracladidae =-8]% 2}
2. Discodermia japonica [DODERLEIN] #+7t&sigl
Order Halichondrina &J#5]H =
Family Halichondriidae &J88}% 2}
3. Halichondria japonica [KADOTA] F2s|Hs|H

4. H okadai [XADOTA] Z@spas|d
5 # oshoro [TANITA] ZE3pHs]@
6. 4 panicea [PALLAS] ]38 3P

Order Haplosclerina TrZ8|H =
Family Haliclonidae X.2}3§H 3}
7. Haliclona permollis [BOWERBANK] X.z}5|H
Family Callyspongiidae of=o]a]¥ 3}
8. Callyspongia confoederata [RIDLEY] X.&toj=o|s]H
Phylum Cnidaria A} XS =F
Class Anthozoa %}&7}
Order Actiniaria 8|*#2tn]zt=
Family Actiniidae &J*#2tnjztz}
9. Actinia equina [LINNE] 7baj# oo &
10. A mosembryanthemum [ELLIS SOLANDER] &|*# go}o]xt
11. A midori [UCHIDA MURAMATSU] & Aa]#ato)x}
12. Boloceroides mcmurrichi [KWIEINIEWSKI] -§-<igto]=}
Family Haliplanellidae Z&20]xl3}
13. Haliplanella luciae [VERRILL] ©&Z&u]zt

Phylum Sipuncula 4 1=E2F

Class Sipunculoidea 4%}
Order Sipunculida &=



Family Sipunculidae
14. Dendrostomum minor [IKEDA] HeEpspxjdEdy

Phylum Mollusca M2
Class Polyplacophora C}utzb
Order Ischnochitonida UFIZR=

Family Ischnochitonidae ¢35 ZHJ
15. Ischnochiton comptus [GOULD] PFZ2
16. Lepidozona coreanica [REEVE] &%

Family Chitonidae 233}
17. Liolophura japonica [LISCHKE] %
18. Onithochiton hirasei [PILSBRY] H]§+zZx

Order Acanthochitonida €3 =
Family Cryptoplacidae *Hef-Z 33}
19. Cryptoplax japonica [PILSBRY] H18
Family Acanthochitonidae & 2% 2}
20. Acanthochiton defilippii [TAPPARONE-CANEFERI] g

Class Gastropoda %-Z7}

Order Archacogastropoda HWA|%F%

Family Haliotidae %3}

21. Haliotis(Nordotis) aguatilis [REEVE] 2.%X}2]
Family Fissurellidae 2HAbZFZx7|3}

22. Diodora sieboldii [REEVE] A|Z2EAtzFx7]

23. Tugali decussata [ADAMS] $0]|=kakatz o)

24. Nacroschisma dilatatum [ADAMS] S22 at7=x 7]
Family Acmacidae PAFzr 7013}

25. Acmaea(Niveotectura) pallida [GOULD) #At3t=x7)
Family Lottidae

26. Patelloida saccharina lanx [REEVE] B2 %

27. Tectura concinna [LISCHKE] & 2H]5-242]

28. T. schrenckii [LISCHKE] ujs-247]

29. Chiazacmea pygmaea [DUNKER] ©of2]ujqt

30. Chiazacmea pygmaca lampanicola [HABE] % -Z0]7|ujgt

31. Collisella(Conoidacmea) dorsuosa [GOULD] F==juja}

—37—



Family Patellidae AtZt=7]3}
32. Cellana nigrolineata [REEVE] Zujg}
33. C. toreuma [REEVE] ©of2]Atztz7]
Family Trochidae L E=
34. Cantharidus callichroa [PHILIPPI] S22
35. C. Japonicus [A.ADAMS] it =
36. Granata lyrata [PILSBRY] ZJ2xzu| g
37. Calliostoma unicus [DUNKER] %A 1S
38. Clanculus gemmulifer [PILSBRY] 7} 2ElE| 1%
39. Tegula(Omphalius) nigerrima [GMELIN] oj?|4 2%
40. T. pfeifferi [PHILIPPI] ujciulA| %
41. Chlorostoma argyrostoma lischkei [TAPPARONE-CANEFRI] 4315
42. C. argyrostoma turbinatum [A.ADAMS] 2Hu}l 1%
43. C. xanthostigma [A.ADAMS] H3 18
44. Trochus saccellus rota [DUNKER] ¥} 1.8
45. Monodonta perplexa [PILSBRY] Z}%tztA| s
46. M. neritoides [PHILIPPI] Z}A| DS
47. A labio [LINNAEUS] £Ele] 1%
48. Clanculus margaritarius [PHILPPI] 2A 2%
49. Nesoclanculus ater [PILSBRY] “7}Zx|2%
Family Turbinidae A-&}3}
50. Turbo(Batillus) cornutus [LIGHTFOOT] A&}
51. T. coronata coreensis [RECLUZ] =Yg
52. Homalopoma nocturnum [GOULD] %o} 1 g
53. Astralium hacmatragum [MINKE] o]~ =gl s
Family Neritidae Zt 12}
54. Nerita(Heminerita) japonica [DUNKER] Z 1%
55. N. albicilla [LINNAEUS] 294241 %

=

=
X3
als

Order Mesogastropoda 535 %
Family Littorinidae &Y 1=}
56. Littorina brevicula [PHILIPPI] &Y S
57. Nodilittorina exigua [DUNKER] &2 SL|&ol 1%
Family Cerithiidae R}32} 1%}
58. Clypeomorus humilis [DUNKER] 2C|Rxel1s
53. Cerithium kobelti [DUNKER] 7 Eelo]2s



Family Potamididae ZR3LE-3}
60. Cerithideopsilla cingulata [GMELIN] H]E0]| 1%

61. Cerithideopsilla djadjariensis [MARTIN] 8] E0]1F

62. Cerithidea ornta [A ADAMS] 44| E0| 1S

63. Batillaria multifomis [LISCHKE] A%

64. B. cimingii [CROSSE] Q@7}e]
Family Siliquariidae X]&o]31E=

65. Siliquaria cumingii [MORCH] X]3o|1%
Family Vermetidae 431 %32

66. Serpulorbis imbricatus [DUNKER] 281 %
Family Cypraecidae | 2.%|3}

67. Cyprae gracilis [GASKOIN] Z4}o]Z] e x|

68. Cyprae(Lyncina) vitellus [LINNAEUS] R3H2X|

Order Neogastropoda 41 %B-Z=

Family Muricidae #-A-2}3}
69. Ceratostoma fournieri [CROSSE] N231%
70. C. burnetti [A.ADAMS REEVE] Q21 %
71. Ergalatax contractus [REEVE] €21 %
72. Ceratostoma rorifluum [A.ADAMS REEVE] Y A}e]
73. Purpura(Reishia) bronni [DUNKER] $T3 1%
74. P. (Reishia) clavigera [KUSTER] C}4-€]
Family Buccinidae EH 1%
75. Buccinulum(Japeuthria) ferrea [REEVE] E}e] 1%
76. Cantharus cecillei [PHILIPPI] G xISx|2S
77. Siphonalia cassidariaeformis [REEVE] HY*|2%
78. Kelletia lischkei [KURODA] D=0} L%
Family Pyrenidae 5353}
79. Nitrella bicincta [GOULD] RE]|F =

80. . scripta [LINNARUS] S4j2=
81. Pyrene flava [BRUGUIERE] {335
82. P. testudinaria [LINK] 35

83. Reticunassa fratercula [DUNKER] 120|322 S
84. Anachis misera [SOWERBY] REAIDE
Family Mitridae 2313}
85. Pusia hizenensis [PILSBRY] Hujo]® g
Family Fasciolariidae 11E3}
86. Fusinus perplex [ADAMS] 712 1%



Family Terebridae 323153}

87. Terebra spectabilis [HINDS] $231%
Family Nassariidae FZZ2Y 32353}

88. Nassarius livescens [PHILIPPI] &4 T4 LS

89. N. fraterculus [DUNKERR] A EZ&FET:1E

90. N. praematuratus [KURODA & HABE] Z&FHTLILE
Family Aplysiidae 243}

91. Aplysia kurodai [BABA] &4

Order Nudibranchia L}
Family Dorididae 2% &Yd0|3}
92. Chromodoris ferstiva [A.ADAMS] IjrZAqizcligo]
93. Glossodoris pallescens [BERGH] YAV ZLdO]
Family Dendrodorididae
94. Dendrodoris rubranigromaculata [ELIOT] o %2Ag!4-chdo]

Order Basommatophora 2|%V=
Family Siphonariidae 31Z47ju]|z}
95. Siphonaia japonica [DONOVAN] 135 7fu]

Class Bivalvia o]ojoj=}
Order Arcoida
Family Parallelodontidae
96. Porterius dalli [SMITH] %5 €=x7]
97. Striarca(Didimacar) tenebrica [REEVE] 12 2 = ¥X€ x7]

Order Mytiloida E%%
Family Mytilidae Z-¢}=%
98. Septifer virgatus [WIEGMANN] Z2ZZxtehx]
99. S. keenae [NOMURA] Z%hclzx]
100. Nusculus senhawsia [BENSON] &)
101. Lithophaga(Leiosolenus) curta [LISCHKE] o§7]S3t=x7]

Order Ostreoida
Family Ostreidae 23}
102. Saccostrea echinata [QUOY GAIMARD] ZHA|2

103. Ostrea denselamellosa [SEKI] 2



Order Vereroida
Family Carditidae 9 AIS TN
104.Cardita leana [DUNKER] F5$AtSZ27)
Family Veneridae %=}
105.Tapes var iegata [SOWERBY] O}Z|4Fx|Z}

Phylum Annelida ¥V ZE=ZF
Class Polychaeta C}=2.7}
Order Phyllodocida ¥xJut2x])Ho]=
Family Hesionidae 48X} o]z}
106.Hesione reticulata [MARENZELLER] 1254 72%]20]

Order Amphinomida 32 x|=jo|%
Family Amphinomidae t=72x]3jo]2}
107.Chloeia flava [PALLAS] xSHEQr=78x|30]
Family Nereidae %}ZAx]=o|=}
108.Neanthes japonica [IZUKA] *ZAx|=o]
Family Onuphidae Z]ZAX|30|3}
109.Nothria sp AZ]7AX]|=o|

Order Sabellida ZAX|Ho|=
Family Sabellidae ®AX|Z0]|3}
110.Sabellastarte sp SARAXIHO|F
Family Serpulidae )%]78x]20]}
111.Hydroides ezoensis [OKUDA] -4tA]&]TAX]H0]
112.Pomatoleios krausii [BAIRD] #=A18]FAX|F0]

Phylum Arthropoda HX|SEF
Class Maxillopoda <}Z}7}
Order Thoracica THE =

Family Scalpellidae #3523}
113.Pollicipes mitella [LINNE] A% &

Family Chthamalidae Z5-e}2|u}7ju]3}
114.Chthamalus pilsbryi [HIRD]2Z T2 0}7}u]
115.C. challengeri [HOEK]2}-225-247|w}7u]

Family Trtraclitidae
116.Tetraclita squamosa japomica [PILSBRY] 7 Su}7ju|



Class Malacostraca Q7%
Order Isopoda 72/ %

Family Cirolanidae S5 x|d a4z}
117.Cirolana harfordi japonica [THIELEMANN] of2| RejXx|dH

Family Idoteidae F7{iega}
118.Idotea ochotensis ochotensis [BARNDT] =4tz
119.1. ochotensis sp R3ZHRF

Family Ligiidae 27+ 323}
120.Ligia exotica [ROUX] A7}

Family Tylidae A7 0|2}
121.Tylus grawlatus [MIERS] AZH 2|

Order Amphipoda TH2t=
Family Talitridae 722} &S5}
122.0rchestia platensis [KROYFR] A2 £

Class Crustacea 7}2}7}
Order Decapoda 4]}
Family Palaemonidae %A o]}
123.Palacmon paucidens [DE HAAN] ZMN
Family Alpheidac T &A]93%}
124.Alpheus brevicristatus [DE HAAN] 242
Family Callianasiidea 2:3}
125.Callianassa japonica [ORTMANN]%;-0]
Family Porcellanidae #|&0]3}
126.Petrolisthes japonicus [DE HAAN] Z22}2§&-0]
127. Pachycheles stevensii [STIMPSON] 7|&o0]
Family Paguridae %A=}
128.Dardanus impressus [DE HAAN] $=8]7] € 23A
129. Pagur istes barbatus [ORTMANN] € R.71%+=%]HA
130. Pagurus lanuginosus [DE HAAN] €ctejabz A
131.Pagurus samuelis [STIMPSON] 2F%1A
Family Lithodidae =72}
132.Hapalogaster dentata [DE HAAN] 2}A|S4loje) A
Family Dromiidae 89 x|}
133.Petalomera fukuii [SAKAI]
134.P. angulata [SAKAI]



Family Cancridae 23843}
135.Cancer japonicus [ORTMANN] 2%
Family Portunidae &3}
136.Char ybdis(Charybdis) acuta [A.MIINE EDWARDS] S-M71 A
Family Xanthidae HX]AH=}
137.Atergatis floridus [LINNABUS] OjZ0]5-H 7
138.Leptodius exaratus [H.MILNE EDIWARDS] 5-x]7
139.Actaea savignyi [H.MILNE EDWARDS] S3x4A
140.A. subglobosa [STIMPSON] %' 2ELx]
141.Pi Lumnus longicornis [HILGENDORF] Zlcle|€d s =ix)A
142 . Heteropi lumnus ciliatus [STIMPSON] € B.5x]A
Family Grapsidae v}g}H 3}
143. Pachygrapsus crassipes [RANDALL] B}¢]A]
144, Percnon planissimm [HERBST] Z}A|C}e] A
145, Acwacopleura parvula [STIMPSON] of2]8]|<A
146. Hemigrapsus sanguineus [DE HAAN] -]t
147 4. penicillatus [DE HAAN] &7
148.Gaet ice depressus [DE HAAN] =1
149.Cyclograpsus intermedius [ORTMANN] d]¢HA
150. Sesarma(Parasesarma) pictum [DE HAAN] ApZ}A
Family Majidae 2903}
151, Pugettia quadridens [DE HAAN] 224qto]A
152.Huenia proteus [DE HAAN] =]2A
153.Hyastenus diacanthus [DE HAAN] 2A
154.Scyra compressipes [STIMPSON] %}%2#
Family Parthenopidae X}2§=}
155.Harrovia elegans [DE MAN] ZALALE] A

Phylum Echinodermata JI|ZTZF
Class Echinoidea 41747
Orde amarodonta ZX]|%
Family Strangyvlocentrotidae Mx}23 3}
156.Hemicentrotus pulcherrimus [A.AGASSIZ] WEAA
Family Echinometridae 2.EHA3}
157.Anthocidar is crassispina [A.AGASSIZ] X.e}AlH

Class Asteroidea E7}A}e}zt
Order Forcipulata x}=23%



Family Asteriidae E2}FAME|Z} |
158.Coscinaster ias acut ispina [STIMPSON] 0] 2ItAtE]

Order Spinulosa H—=
Family Asterinidae *H%22}AE| 2}t
159. Aster ina batheri [GOTO]
160. Aster ina coronata [1 o178 B7tALe]
161.Aster ina coronata japonica [HAYASHI] TH3E7tAE]
162.A. batheri [GOTO] X E7IALE|
Class Ophiuroidae AMO]%
Order Chilophiurida A%
Family Ophiodermatidae *37{0]27tAte] =}
163.0phiarachnella gorgonia [MULLER & TROSCHEL] *#7{n]27IAl2]
Family Ophiuridae
164.0phioplocus japonicus [H.L.CLARK] {0]&7}ALE]
Family Ophiactidae 87} A]7{0]=27}1ALE]
165.0phiactis savignyi [MULLER & TROSCHEL] *#7}A| 0] 22}FALE]
Class Holothuroidae 3147}
Order Aspidochirotida &4%
Family Stichopodidae 384}3}
166. St ichopus japonicus [SELENKA] &]4}
Order Dendrochirotida 44
Family Cucumariidae 4=}
167.Afrocucummis africana [SEMPER] ¥.€}5]4}=0|
Phylum Chordata M T =+
Class Ascidiacea 8|%x7}
Order Enterogona UWY3|:=
Family Cionidae §-HHA=}
168.Syndiazona grandis [0KA] YA -3 HA



Appendix 2. The number of species and individuals of the benthic macroinvertebrates collected from the intertidal
zone in Biyang-do

Season SPRING SUMMER AUTUMY WINTER

Species Station St.1 St.2 St.3 St.4 St.1St.2St.3St.4 St.1St.2St.3S5t.4 St.1St.2St.35t.4
Tetilla japonica 1 1 1 1
Discodermia japonica 1 1 1 1 1 1 1 1 1 1
Hal ichondr ia japonica 1 1 1 2 3 2 1 1 1 1
H okadai 1 1 2 2 1 1 2 1 1 2 1 1 1
H. oshoro z 1 2 2 2 2 1 2 2 2
H. panicea 1 1 1 2 2 1 1 2 2 Z 1 1
Haliclona permollis 1 1 2 1 1 1 1 2 1 1 1 1
Hallyspongia confoederata 1
Actinia equina 1
A nesembryan themum 1 1 1 t 2 4 2 7
A midor i 1 1 1 4 2 1 5
Boloceroides mcmurrichi 1
Haliplanella luciae 1 1 1 1 2 2 1 ! 1
Dendros tomum minor 1
lschnochiton comptus 1 1 2 5 3 3 2 6 2 1 4 3 1 3 6
Lepidozona coreanica 11 2 3 5 2 1 9 3 7 1 7 S 3 6 14
Lioloptura japonica 16 1 15 8 5 1 3 9 5 32 14 8 & 10 6
Onithochiton hirasei 2 Z 2 1 2
Cryptoplax japonica 1 2 1 3 4
Acanthochiton defilippii 10 2 4 1 2 6 2 2 3 4 4 4 & 5
Haliotis(Nordotis) aquatilis L 1 1 1 1 1 1 1 1 1
Diodora sieboldil 1 1 1 1
Tugali decussata 1 1
Macroschisma dilatatum 1 1 1 1
Acmaea(Niveotectura) pallida 1 3 2 6 1 2 2 5 2
Patelloida sacchar ina lanx 1 1 2 1 1 1 11 3 1 i
Tectura concinna o, Ty 3 1 2 1 2 1 6 2 7
T. schrenckii 12 1 6 6 6 1 2 7 23 1 5 48 3 1 5 7
Chiazacmea pygwea 3 1 1 1 1 1 1
Chiazacwmed pygmaca lmpanicola 1 pa
Collisella dorsuosa 1 2 4 1 1
Cellana nigrolineata 1 2 2 4 1 3 2 4
C. toreuma 1
Canthar idus callichroa 10 1 1 13 2 2 3 2 2 23 1 1
C Japon icus 2 2 2 1 2 2 1t 4 1 2 1 1 3 1
Granata lyrata 1 1 1 1 i 2 3
Calliostoma unicus 1
Clanculus gemmulifer 1
Tegula(Omphalius) nigerrima 7 12 12 15 2 7 1 3 15 14 10 6 2 5 9




Appendix 2. Continned

Season SPRING SUMMER AUTUMN . WINTER

Species Station St.1 St,2 St.3 St.4 St,1 St.2 St.3 St.4 St.1St.2St.3St.4 St.1St.2St.35t.4
T. pfeifferi 10 11 1 2 1 13 2 2 15 3 2 9 2 3 3
Chlorostoma argyrostoma lischkei 33 5 13 21 8 22 1 14 37 11 6 14 21 38 23 65
(o argyrostoma turbinatum 3 3 1 9 3 2 9 5 3 13 2
C. xanthost i gwa 2 6 1 8 3 3 2 2 9 15 2 25 9 31 9 20
Trochus saccellus rota 1 1 1 2 1 1 1 2 1
Monodonta perplexa 2 5 2 1 14 11 1 6
M. neritoides 62 10 51 27 25 8 11 31 6 9 41 10 62 25 51 10
M. labio 1 1 2 52
Clanculus margaritarius 1 1 1 1
Mesoc lanculus ater 1 1 1
Turbo(Bat illus) cornutus 2 1 1 1 1 1 1 2 2 2 1 2
T. coronata coreensis 33 35 27 2 21 23 1 20 29 40 40 11 21 55 48 79
Homalopoma nocturnum 1 2
Astral ium haematragum 1 2 1 1 2 2 2
Nerita(Heminerita) japonica 13 19 32 16 11 25 2 8 100 16 23 3 79 64 27 26
N. albicilla 1 1 1 1
Littorina brevicula 3 3
Nodilittorina exigua 60 61 72 58 5 90 80 87 65 58 65 61 59 54 55 60
Clypeoworus humilis 4 1 2 1 2 21 4
Cerithium kobelti 1 2 1 1 7 15 1 2 4 2
Cerithideopsilla cingulata 1 1
Cerithideopsilla djadjariensis 1 3
Cerithidea ornta 1 1
Batillaria multifomis 1
B cumingl i 1 1 10 1
Siliquaria cumingii 2 3 1 1 2 4 5 2 3 3 1 2 3 4 3
Serpulorbis imbricatus 5 5 2 8 6 11 2 4 2 8 3 5 2 1 3 5
Cyprae gracilis 1 1 2 4 1 2 1 2 1 1 1 1
Cyprae(lyncina) vitellus 1 1
Ceratostoma fournieri 1 1 1 1 1 1
(o burnetti 1 1 1 3 2 1
Ergalatax contractus 3 2
Ceratostoma rorifluum 1 3 2 2 2 2 2 1 2 2z z 3
Purpura(Reishia) bronni 1 1 1 1 2 1 4 1 2 3 1 1 2 1
P (Reishia) clavigera 3 4 4 3 2 2 5 5 6 4 2 4 3 7
Buccinulum(Japeuthria) ferrea 6 15 4 11 5 27 1 7 20 q 3 10 8 11 & 20




Appendix 2. Continned

Season SPRING SUMMER AUTUMN WINTER

Species Station St.1 St.2 St.3 St.4 St.1 St.2 St.3 St.4 St.1 St.2 St.3 St.4 St.1 St.2 St.3 St.4
Canharus cecillei 7 7 5 3 4 13 28 4 4 3 3 2 S 9 1 2
Siphonalia cassidar iaeformis 1 1 1 1 2
Kelletia lischkei 1
Mitralla bicincta 8 8 4 2 4 1 5 4 2 2 5 2 5 8 2 1
N scripta 1 1 1 2
Pyrene flava 6 7 2 5 2 5 3 7 3 1 2 1 2 5 1 3
P testudinaria 1 2 1 1 1 1 2
Ret icunassa fratercula 1 1
Anachis misera 2 2 1 1 4 1 2 1 1 3 1
Pusia hizenensis 1 2 2 3 2
Fusinus parplex i
Terebra spectabilis 10
Nassarius livescens 1 2 2 2 1 1
N fraterculus 1 1 1
N.  praematuratus 2 1
Aplysia kurodai 1 1 1
Chromodor is ferstiva 1 1 1
Glossodor is pallascens 1 1 2 2 1 2 1 1 1 1 1
Dendrodor is rubranigromacitlala i 2 1
Siphonaia japonica 3 2 1 2
Porterius dalli 2 5 1 1 1 12 10 3 1 1 1 1 3 1 1
StriarcarDidimacar) tenebrica 1 1 1 1 1
Septifer virgatus 3 1 2 1 1 4 2 1 1 1 1
S keenae 3 2 1 2 3 3 3 1 2 1 4 2 3 2
Musculus senhausia 1 1 1 1 1 1
Lithophaga(leiosolenus) curta 1 2
Saccostrea echinata 1 T 1 i 4 1 1 1
Ostrea denselamellosa 1
Cardita leana 2 2 1 3 1 1 1 1 1 i 1
Tapes variegata 1 1
Hesione reticulata 1
chloeia flava 1 1
Neanthes japonica 1 4 3 2 4 2 1 1 1 1 1
Nothria sp 1 1 2 1 2 1 1
Sabellastarte sp 1 1 i
Hydroides ezoensis 2 1 1 2 1 2 2 1 2 1 3 2 Z i 2 1
Pomatoleios keausii 1 2 2 1 2 1 1 1 2 A 1




Appendix 2. Continned

Season SPRING SUMMER AUTUMN WINTER

Species Station St.1 St.2 St.3 St.4 St.1 St.2 St.3 St.4 St.1 St.2 St.3 St.4 St.1St.2St.3St.4
Pollicipes mitella 23 4 1 21 70 50 29 3 4 31 3 11 5 13 8
Chthamalus pilsbryi 1 3 15 2
C. chal lenger i 2
Tetraclita squamosa japonica 13
Cirolana har fordi japonica 1 1 1 2 2 1 4 1
ldotea ochotensis ochotensis 2 1 1 2 1
I ochotensis sp 1 1 3 1 1 1 1 i 2
Ligia exotica 8 2 2 5 16 5 10 3 i 2 2 7
Tylus granulatus 1
Orchestia platensis 1 3 z 28 11 3 1 9 3 6 6 4 2 1 5
Palaewon paicidens 1 2 1 1 L 2 1 1
Alpheus brevicristatus 1 1 1
Callianassa japonica 1
Petrolisthes japonicus 22 21 1% 9 7 32 1k t 14 24 20 13 16 17 20 &5
Pachycheles stevensii 1 1 ¢ 2 2 1 1 2 4 3 1 1 1
Dardanuts  i1mpressus 1 1 1 1
Paguristes barbatus 3
Pagurus lanuginosus 6 1 2 z 3 7 11 10 7 3 1 7 1 1 4 3
Pagurus samuelis 16 21 31 2 14 8 20 9 19 7 21 25 18 1 17 5
Hapalogaster dentata 1 5 4 3 1 4 13 2 2 1 6 1
Petalomera fukuii A 1
P angulata 1
Cancer japonicus 1 1
Char ybdis(Charybdis) acuta 1 1
Atergatis floridus 1
Leptodius evaralus & 2 5 1 2 §5.. 11 2 3 4 1 12 Z 4 1
Actaen savignyt 2 1 1 2 1 1 3 1 1 3 1 1 1
A subglobosa 1 1
Pilumuws longicornis 1 1
Heteropi limnus ciliatus 1 1 1
Pachygrapsus crassipes 2 3 2 Z z 1 4 1 )
Percnon planissimum 1
Acmaeopleura parvula h 4 18
Hemigrapsis sanguineus 3 1 p 2 9 4 1 4 1 1 1 i1 o 7 H
H penicillatus 3 1 1 5 3 1 1 1 B 4 1 ¢ 4 2 N
Gael ice depressis 1 Z 1
Cyclograpsis intermedits 7 < 4




Appendix 2. Continned

Season SPRING SUMMER AUTUMN WINTER
Species Station St.1 St.2 St.3 St.4 St.i St.2S1.3 St.4 St.1 St.2St.3St.4 St, 1 St.2 St.3St.4

Sesarma(Parasesarma) piclum 2 2 2 3 2 4 3
Puge!tia quadridens 2 1 5 2 1 2 5 1 1 1 ] 1 2 4 1
Huenia proteus 1 1 1 1 1 1 1 2 1 1
Hyastenus diacantluis 1
Scyra compressipes 1
Harrovia elegans 1
Hemicentrotus pulcherrimus 1 3 5 3 1 1 2 1 1 1 1 1 1 1 4
Anthocidaris crassispina 1 1 1 2 1 1 7 1 1 1 1 1 1 1 1 3
Covcinasterias acutispina 1 1 3 2 2 4 1 1 1 ! 2 1
Asterina batheri 4 1 i
Asterina coronata 1 1 A 1 2 2 2 pa 1 ] 1 1
Asterina coronata japoniea 1 1 ! 1 P2
4 bather i 1 1 1
Ophiarachnel la gorgonin 2 3 2 1
Ophioptocus  japonicles 12 3 5 P ? S S 5 P h 4 K
Ophiactis savignyi K 1 { 1 1
Stichopis japonicus 1 1 1 1 1 1
Afrocucummis africana 1 1 1 4 pi 4 2 1 : |
Syndiazona grandi. 1 1 1

Total No,of Species {0 40 vz N 3 77 &n 9 WO 7783 675 T

Total Mo.of Individuals 447 404 446 485 342 29 444 485 dRS 362 4R 4l ATn A8 473 S
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