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Summary

Quantitative and qualitative studies on marine benthic animals
inhabiting in the intertidal area of Kimnyeong Harbor, Cheju was
conducted with respect to their spatial and temporal distribution
pattern during May 1995 and October 1997. A total of 25 species
were identified during the course of study. Among the 25 species,
most of them were molluscs and the remaining consists of 3
arthropods and 1 cnidarians. Species richness in terms of total species
occurred tended to increase from high tide area to mid and low tide
area At low tide area, seasonal fluctuation in species richness was
obvious: species richness was higher in spring to summer than
winter. Nodolittorina exigua, Monodontia labio confusa, Nerita
japonica, and Batillaria cumingii were very common on the study
area and they ranked the first to forth in terms of total number.
Particularly N. exigua was dominant from upper high tide are to mid
tide area.

Cluster analysis conducted on species composition of each
sampling station indicated that the study area could be classified into
three zones; 1) upper intertidal zone where Nodilittorina exigua and
Nerita japonica are dominant, 2) mid-intertidal zone where species
richness are moderate, and 3) lower intertidal zone where species
richness and species diversity is higher.

Several fresh ground water springs were located near the
sampling stations which supplies vast amount of freshwater into the

harbor. Salinity varied with wide range during high and low tide



due to the fresh water input from the springs. It was believed that
almost all molluscs 1dentified in the harbor were estuarine species
since they are absent or rare in other intertidal area where no fresh

ground water spring is present,
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27 e AF@Ad ol 2t FYBHe] Hafdel o2
HelAlgdeg BRdch 279 28 - 383 #§78 & VLY 2
ol 74 2 9%L "Ae a9 M wE2 @749 ¥Waelrnt
(Kronberg, 1988). Zzttlel MAsts FHEEL 24 v d71F
02 =&FHM 24 YA B e AR A e =&
= Bd #H7]1= Aze] vE2A dd (Fwi and Nomura, 1990,
Underwood, 1981; Tanaka et al., 1985). o]d wa e =W HEE
£ 23 AER g I £, GEE F =5 & Az
A gotd AAHEY, 2 A§ AR wa 23 WA g EXE §
o (A 5, 1997; Tait, 1972, Valiela, 1984; Brown and McLachlan,
1990) °] & uflst AEAE AFAMY A= FHRGE OIH
FHLE )T Utk YUFERE A% @& FL Ao e HE
F Myoly g FFAEC 4% 7128H 0] FsA FAPLEA 3
AYHe FUEXE BU (Lewis, 1964, Brehaut, 1982; Weinberg,
1978). Add =& 714} olgle] A FIAWEI A4F Yo
2 H3|, dute] Fxo AFd tE U= W FaFA FLA
(Swinbanks, 1982).

Z et AFE FHDo vy fold HYPFoE o ARE
ctgFg Zokll M A7HIL Aen, HZde FIY HeloAN 29
2 98 AMEEY 4¥H A5 AL H4¢ 494 Q77 #8982
t} (Stephenson and Stephenson, 1972; Littler and Littler, 1985; Moore
and Seed, 1986, Hawkins and Hartnoll, 1983). &3], Z7tu] <ura o)

HAste $HES UPoE @ FUHYES 87 W8E FAscd F=
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Ae5H HAZ B9 42 (Reshia clavigera, = Thas clavigera), %1
¥ (Littondae)oll ek A8A 4+ 3 st g d771 #¥HD
2ltt (Khang, 1995, Yamada, 1987, Koehn et al, 1984, Arga, et al,
1995).

AFEe A FHdgoz oFoF nviyyle] FE olF 3o
o A XX FAZREH @7t st §4o] F geHY UE
EQe Ado. ugsed F9d dgd g4 §35E dHAg €749
9lol =9 Wil J¥Fg MM dAALT JFEEE YHIHIE
0, B 1 G MAse AE EEE A¥de AxE: FE
o} (Valiela, 1984; Olson and Olson, 1989; Mazda, 1984). o]o] wuwi&}
AFE 23 MA&n de 4ES G md G5 £3589 {4
ol glv X3 gl Rz FEH @ Fol vd2A vehdo (o
¢} #, 1988; ©}, 1990; ol<} &, 1991).

2 979 2R AFE AU FEAZC AP 72w E Y
# oot g @59 FF¥E BE AFd MY YE AFSY BEE A
FAQA e AGHA UM nFsa, APHA F=APY A8
gotste] 2 HAHAN TIATZRE GYoEN X AFE 2T
e 548 olgfsle 712AERE o) gsted 21 E4E o

1.2 d4+A A%

AL BAFTF THE APddd HAsn oy 3o AR
T AN GRE =E5HE E2ANGT Aoz ofFofF up¢tel
ZF ddeFo vk 53 vyt FHdE g5 §Hol EAsH B
Fel g47t Hez #4931 U (Fig. 1), |

e £UAL 170000m° Aol (Fig. 1). #e 48E AF=
EelEe] oy 1z A AFE 7] Fo2 =E259 oy FF 120
mAE, #4 Im 7j¥A N335 YAdY 2AF39 P& HAE



2 Y450l glon BEA B ARE AP 2m 4 2m AR B
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47 FuMd FAHAT AF AYAY SRoz Uy 4 FRe
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Figure 1. Location of the study area, Kimnyeong Harbor, Cheju
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Aste =¢d AREREH FE7AA F 40 m o U] AHE AN
Tk olE HEd ZMEEFE ol &, F BEAY MR H TRAY &
AME HAAT F, vl 1 ALY FHE BFsd FHE £HE FATE
Ao, &AY 20U AFol R FFHA A+E A9 1 x 1
m %Y 7 E PVC #o|Z g o] &3l APt HA BFANM 1x1
m WHTE ol &3d Fdae AES ASFE A A5 E8&0] oA
T Aeg #dH BYHF o Al 26749 2% LT (20 x 20
cm)E€ HA A EEE I =AM 2579 42y PAFE FA
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ANt Ade e AALE E4E YA §H AR A
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p bk = X4 H' (Shannon and Wiever, 1949).
*
H' = - 3P InPi)
1

st 29 F4
Pii #F &8 HAAgo] dF iHA 2 AAs 6 &

P SHEET NS 9 E2YNAFet 2@ NUEE FAlY 2Fd= Le
Bris A<

D'ij (Le Bris, 1988)& Al4tetAtt

D'ij= Fiyx Diy x 100

Fij = {(PijXPj) x 100}
(Pij: jAA ZHANAM WA Fo &4 S5

Py s oe dM 28 )

Dij = [{Z (Nik/Nk) x 100}/pj] X 100
( Nik: jo 3] kdA GAHAM idA F9 A,
Nk k= Ao Az AH5)

P ANEH AR AT MNYEE o859 FYTRY BVH A
4 ZASAon, 44 29T 3, 49 1552 dyoz AApHe o
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31 =24

ZAZITE B F 25% 9 AMFEe BAEHJYGD o] Fol AAHMFE
21208 s g AH3glen, oFd 16F0] HFFE UGEWH, o]
el &2 HHANN FFEEA @ HFE LV Z(Haliplanella lucia)™ 37
A AEE&E(Pollicipes mitella), 52 7|71 8)(Chthamalus chellengeri),
A A(Pagurus dubws) Tol £@8HH (Table 1). AAFE F olviH
v ART X (Septifer keenae)®t #F(Crassostrea gigas) T°| 3
APAAM 4% Z2E3INAL FEF FEL FE YR IR A
A Adee Rez guton 23U ARe TR FAXNG WA
st ZF 7w nz A 30 ol Fo E2HF AL B AR Y] 2T
W AAE Eges Aol obd, ohwl £ sRAHe] GER FE
Aoz #HHY £ Uk, A#GA Y FA+ Selvet FEHAAA 2N
stiel $H3e FETLR B RARIAME AA 37 o) Fo v AT
MAste Ao vewd,

AMFES TH3 BEE 234d AFdA }RE Z5E F £ 3
Axog Zhsn, NARSE A 13 - 17 BadAN 43 27sg
7b Rl Fie F4E BAY Awd oz AR FF A
Mz MAdEE Faste 242 veaden, 2300 sfdAe ot
o 727 F Fo 9%E eEhlw (Fig. 2). A3 13 - 17 ¥2A4 A
HAxzt Z27HE AL o] AgelA uj$ $HEE FUAFHEFLILF
(Nodilittorina exigua)®l 9@ F8o2 FF 200 ind/m’e &L N4Y
=& vl §8 4 FrE ST A Holxu tFEe Y
dor FHH BEZF Mo o9 dgE F4& Rt 244
StRAGL BAY AAFx 25ROV §AEH H2H g A



Table 1. Taxonomic list of macrobenthos recorded from study

area
No. Species
Cnidaria
1 Haliplanella lucia e ge
Mollusca
Polyplacophora
2 Liolophura japonica 5
3 Acanthochitona defilippi QR
4 Acanthochitona rubrolineata of V1" T+ ¥
(Gastropoda
5 Notoacmea schrenckii v 52 7]
6 Cellana toruema off 71 At 2k = 74
7 Monodonta labio confusa N&ere
8 Monodonta perplexa Az A 3T
9 Monodonta neritoides ZtAl L F
10 Chlorostoma lischkei LIRS
11 Lunella coronata =Y¢I1F
12 Nerita japonica 2nF
13 Littorina brevicula FadnF
14 Nodilittorina exigua FEFHFYIF
15 Batillaria multiformis AT
16 Batillaria cumingii 3 7}
17 Reshia clavigera o] =]
18 Mitrella bicinta B &
19 Japeuthria ferra g i
20 Ceratostoma rorifluum il A}2]
Bivalvia
21 Septifer keenae AnH A
22 Crassostrea gigas 2
Arthropoda
Maxillopoda
23 Pollicipes mitella HAEE
24 Chthamalus challengeri ZF 7 v 7)n)
Malacostraca
25  Pagurus dubius Z3A
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gol HAse Aoz HaAT o AL FE F o 449 wBEol
gysE Adol7] qEd sF wa RPN} FAW AGYel %

Basla #47 oy BAL 2HFE F7he e Hz gdd A
Hog zt AGgAA 2yF@ole W& 20 we g2 e 2
o] A gk & s A B A A AE TA 71 dF A Z2Y F,
Exd FAUTE BYox BT ALHHY £ ¥4 £F°] 7t

5817 & 23 BA4CM BuA L& FUIAAE JdEdE AY
o]t} (Nibakken, 1985).

7t Ao AAe WE FEF & € MAURY ¥IE T 794 A
AU e7t 542 AQFY ¥wEs & Aoz yehyg Fig 3) F +
o] A9 A 1- 3 AXNE AY BEel NA&A ggton, A we
FAFHEFYNTF FRHor WY ANHLE AL F
o) #27 et F Fo] WHE BY FL HxA ool F
BE£FE veEen, AF 249 259 AF @9 g9 FAE EF
ga 19979 19 2Abl A @AM 48R 21" & gtk o] A
AE gute FFol HuH HE AFgaog AgHA EFH 5ol ¥
gog viste AR RAg NARE Fe F 9 FAF F
4 BRY. FAFHETFLRF e AYeME o Fo AHA
Aol o8 WEst A= Aoz Jdelgoed, gR¥ANdor @4
233 YREgE FxAe W ddHoR H& Rez ey
o AAEES FE ANAHoR F o7l @ AHNA dF SHF
o AAF AR Yol A FPo) Y& F Ao B

A I B EET T A ARAA B2 248 FUMEa A
AYEE FRAAN A veigd AZAL AdEs F U NYdEst
g€ AYoA #fA= ZA JdEwd. F F FU AAUES Ado)
w2t F438 FARE FPE 2ol AL o FRAHY g E
Aol okzbel W3 F4E uvetWc 2¥yn, ALHA F Frb MY

A
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Fig. 3 Seasonal variations of number of species and density
at each station
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£9 Z4 o2 F 240 9BL FE A0E enn, o5 dF
dheh ol B ZAE MWL SA 4T $PTE Ass] $IY A
2 A&xHon AESAs) WEN Q¥ FHOZY o5 Bk &
W, 23 9d gwew FAHC gl Aol opd FMoE P
%2 olFol 5@ Aol AN FYe HAE oz 4Fdn, 5
8 Agde A% Fo du Yoz o)Fst AYE Mok RoT 4
A5, Ado] Be WaE 2o AFHHI) ARAE J1Ld 4
Fo) o% A%o] B A7/ BTl Y Zojth

32 3T 33 X

Le Brs index (1988)] oj& $-HF AP MAUxe FHWEE §
A& P2 ALY Ao FHHLE & AAURE RO|EA &
Ailes g Fo 39 SHZAAN o9 J& ghd dehilie o]
o FZAN F FAFoE AAF 16 F Fo BEERI 9302 v}
& AR &FF e, du7F(Polyplacophora)?t 2%, T2t #(Cirripedia)
7t 2% SO0 E YEWY (Table 2). £ 44 Ao F454YF¢D
Fol 743 ™ Aoz urwv. A7 MAULEs)t 83 HMA/m’E,
A 607%E Uetfon, 2RUEANE 41%S el 2AA 9
kol o] Fo] WY AT JAY F QU o] F& F2 F2IUUY
M &2 FHRAH ANE Fo2 9 deh guk 2hdeA &
A BE3e Foljvh, FE &0 g2 AN & MAUZE UE
W gt ZF8 7t ¥ 2528 JEd A9 A HF 3-5 7
A/MPEE Rol w2 Adoes 4o & HAUEE ¥4
o FEAFHFALFTES FE AF A AR 20N 5 P2
& Rojn, tFd 49 FHo s MAde F4ES JeEdd,
B ZAAME AR 230dodAM FH 20 F274A F2 8IS LS
Both 2¥YEE AA 9% FHEH FUMetd AAH 200M 533
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Table 2. Dominance ranking in density of macrobenthos

Rank Specles Phy Total density Mean density (%)  Frequency (%)
1 Granuhhittorina exigua Ga 16,570 83 60.7 82 41.0
2 Batillaria multiformis Ga 2,909 15 10.7 109 54.5
3 Heminerita faponica Ga 2,305 12 8.4 62 31.0
4 Batillaria cumingir Ga 2,272 " 8.3 80 40.0
5 Monodonta labio confusa Ga 1,530 8 5.6 107 53.5
6 Pagurus adubius Cr 577 3 2.1 39 19.5
7 Lunella coronata coreensis Ga 565 3 2.1 46 23.0
8 Reflshia clavigera Ga 227 1 0.8 48 24.0
9 Littorina brevicula Ga 135 1 0.5 17 8.5

10 Notoacmea schrenckif Ga 53 0 0.2 5 2.5
11 Chtharnalus challengeri Ci 51 0 0.2 9 4.5
12 Pollicipes mitella Ci 23 0 0.1 6 3.0
13 Acanthochitona rubrolineat Po 17 0 0.1 8 4.0
14 Acanthochitona defilipp/ Po 14 0 0.1 8 4.0
15 Liolophura japonica Po 10 0 0.1 7 3.5

Ga: Gastropoda, Po: Polyplacophora, Cr: Crustacea, Ci: Cirripedia
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#AsE FA4e Bt (Fig. 4). 72 25 (Batillaria multiformis) & ©] &
TN FAFHEFRIF GFo2 52 AAZIEE UdeUY HT A
YEE 15 AH/m’s FAFHELIT Buie A e F& e
Wk 28v 2 &8 N EE 54%E A Fol 2HE F Tl 7t
2 g Jdegdd ol 2=A A Wd vuA gukEd 22X E
Hole Aoz &4 5 U FAHFHY] BEFAAME EAHL HARRE
WE Hole Aol ofd 4 HAHAA Ao FUdTdF A= E e
At (Fig. 4). ALFL F2 8 Y AL AF= det AdA
kel MH3tes Fo2 B ARG 28T A GwsR A 3
Atdlo] BEAg=Ho] Atd e dRIE dyte] 4o]7] HEOZ ReTh

235 (Nerita japonica)® 7% HT 12 AA/m’e Y& ve
or, ZENZAME 31%E Jdeldot 235 AL z20d A9
ARtFA AGA Qe F2 FEXIE FOE FE S0 2 REHE
ol AT HYLdEE FLRFFE 2o DAsE 4L Bolx
gow, & TAAME 4% APA AP M REH EFdso 2 A
7HA BFZHAG. F2 BH 15 R2AAN ¥ NYUEE dgdc
(Fig. 4). @#7v8(Batillaria cumingi)® 3T 11 AA/m°e] MAAEE
HetWon, 40%9 2d¥ZE Yeldo. e A$=E $7 e
A-gedd AFE A 2udaM F2 MAdste Rez ¢eA §l
o9, AT i Hlzdt U Fd £ §lx, vgel stsxn 29,
Wee &Fo] BedA gL F Fo2 FRE & A (F, 1992). F
2 by el ole Refigel My dFEo AmFa go] &z
el Al wdo] Ao 7 acoz AztErny FAY MAgUEE
Ansde 2A AY 15 olFd F2 8 4L BY9 AL
B} 2] 15 (Monodonta labio confusa)?l 2% #HF HNAY%7t 8 A3/m’
2 Hud 3 Fo)] 2@HAUY. 2 2dYNEE 53%E $ EA
HeRt ALEdnsy F4E A - ddlg 3 AFE 2 F2 2
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Fig. 4 Total densities of dominant species at each station
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23y, ¢wt 2oy A@A Gl 8t ok AHE MAdES
¢ TE FAL HoAAM F2 HAH 15 olFdN F2HFHA. ol
T So|g Abge ZHdl AReAM -Hate FL AT (Littorina brevicula)
o] W& e 2rg wyon, wUnF(Lunella coronata)e)t e
(Reishia clavigera)F % 3tRA DA F2 MH3e Aoz Wt
B, 4FQ FHAY A5 AA 30 o) FQl &R Al A F2 F
#adh

33 £4FS AHAQ A
B A7z B $REE 5FE FHLE AAMEY MHUES 573
A BXFLL ZAAT M FAFHELGLFTY BT FAH 194
217bA BX e FAE BAT Ade we AR HH7h otk
AEsle FAE RAY (Fig. 5. BEd ARAHdA vun3y FHe
AAETE Holgrt Agdele AA 5aA 194 F39 Exgdd
gt AAdEE BFd Frtste F4S Roldut AgEE A+F
Z2dte F4E dEAG. dAZ FATHFLDF] ALHA A
ol s MAEE} Faste Ae L AA AT Z ZAAHY F
$ gt Poz ojFdE FA4E Az Hojop ¥ Holrt gk U
$+ By FelMe BEHA FRAT AAZ 2571 HYsE Aol B
ZE Aok AT 712 Fhd o BFe ALY o]Fd: dEHA
gokch wakM A wek pi PHrh AT F AAHE FA
9ol A 194}e] & x4 15 mollA 1.2 m Ato] $wbeln oA grbelA
MAseE RoZ Boz,
1996 109 3} 1997 10¥o] =AY FEAFHFLILFTY EXFES
o § FARE] AEH Aolvt vtAh BAEE Aoz A4E + U
ZaFe A% AR nE FxEdst AAd=e WEst g 2 AL
2 JdExtr (Fig. 6). &8 23d FRAA 37 olar7x &
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HYYEE dehlnsl d83 ol Fde 249 gasts F4E Ued
O & A4 BEOE AW 19 - 21 Abe] 2 RoE HAAAW, o A9
& FHRYEInTo 348 gasns Aot BN o Bz Fu
29T He gAY U A YYATE 22U 37 A A
4@ A7 wualA ot waAd Zuge A B dArz s
UAE Aoz 448 + Yon, AdY F& FTAY gasd 4y @
20 AA/miul e HAUEE b detd Adgel Ty Row
PETES

ADSE AN BuE BEHE G4 2T 19969 23
o A4 uped AHAA dF AYNE P4 HPAD 1996d 109
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Table 3. Ecological characteristics in each group based on cluster analysis.

Group 1 Group 2 Group 3
Number of station 3 16 21
Number of species 1 11 24
Mean density >0 2306 80
Diversity(H") >0 0.31 0.94

Characteristic species
Nodittorina exigua  Granuliittonna exigua(206) Nerita japonica(14)

Nerita japonica(8) Batillana multiforrmis(18)
Batillana multiformis(12)  Monodonta labio confusa(14)
Littorina brevicula(2) Reistua clavigera(2)

Batillara cumingn(5) Batillana cumingn(18)

Pagurus dubious(5)
Lunslla coronata(s)
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Appendix 1. Species list collected at sampling area in May, 1996

Species Station
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9 10 11 12 13 14 15 16 17 18

19 20 21 22 23

Nodilittorina exigua
Nerita japonica

Batilfaria muftiformis
Monodonta /abio confusa
Reishia clavigera
Monodonita neritoides
Notoacmea schrenckif
Monodonta perplexa
Littorina brevici/a
Batillaria cumingit
Japeuthria ferrea
Pagurus dubius

Lunella coronata
Pollicipes mitella
Acanthochitona defilippf
Chthamalus challengeri
Cellana toruema
Ceratostoma rorifiuum
Mitrella bicincta
Chilorostoma lischkef
Liolophura japonica
Septifer keenae
Haliplanelia lucina
Acanthochitona rubrolinea
Crassosirea gigas
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Appendix 1. — Continued.

Species
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Appendix 2. Species list collected at sampling area in October, 1996
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Appendix 2 - Continued.

Species Station 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 Sum
Nodilitiorina exigua o 0 0 0 0O O O O O 9 0 0 0 0 0 0 0 3724
Nerita japonica ¢ 0 1 3 0 0 0 0 2 O 0 0O ¢ t 0 0 O 162
Batillaria multiformis 2 0 2 0 9 6 1 1 4 12 20 28 3 6 4 1 1 317
Monodonta labio confusa 1 0 6 3 18 3 3 3 16 8 7 10 18 12 16 8 5 180
Reishia clavigera o o o0 0 2 3 0 2 o0 7 7 8 8 68 1 1 6 73
Monodonta nerifoides ¢ 0 60 0o o 0o 0 0 O O OO O O O O O O 0
Notoacmea schrenckil ¢ 0 o 0 0 O O O O O O O O 0 O© O O 1
Monodonta perplexa ¢ 0 o 0o 0 0 O O O O O O O O O 1 O 1
Littorina brevicula ¢ 0 0 0 0 O O QG O O O O O O 0 0 0 50
Batillaria cumingii 1 0 1 58 9 7 1 4 4 8 32 33 9 0 0 2 0 213
Japeuthria ferrea ¢ 0 o 0o 0 O O ¢ O O O O O O O O O 3
Pagurus dubius o o0 o0 2 7 1 0 1 422 1 2 0 0 1 0 26 68
Lunella coronata ¢ 0 0 0 O O O O O O O O 4 7 0 0 2 13
Pollicipes mitella o o ¢ 0 0 O 0 O O O O O O O O O O 8
Acanthochitona defilippf o 0 0 0 0 O O ¢ O O O O O 0o O o0 0o 0
Chthamalus challengeri ¢c o0 0 0 0 0O O O ©O O O O O O 0 0 0 11
Cellana toruema o o 0 0 O O O O O O O O O O ©0 90 0 0
Ceratostoma roriffuum . o o0 0 0 0O O O O O O O O O O 0 0 ¢ 0
Mitrelia bicincta ¢ o0 0 0 0 0o 0 0 O O O O O O O O O 0
Chiorostoma hschket ¢ 0 0 0 0 0o O O O O O O O 0 0 0 o 0
Liofophura japonica o 0 0 ¢ 0o o O O O O O O O O O O 0O 0
Septifer keenae ¢ 0 o 0 0 0o O O ¢ O O O O O O 0 O 0
Haliplanella lucina o 0 0 ¢ 0 O O O ¢ O O O O O 0 0 O 0
Acanthochitona rubrolineata o o o 0 0 0 0 O O O O O O O O O O 0
Crassostrea gigas ¢ 0 ¢ 0 O O O O O O O O O 0 O 0 O 0

SUM 4 0 10 13 45 20 5 11 30 57 67 81 42 32 22 13 40 4,824




Appendix 3. Species list collected at sampling area in January, 1997

Specles Statio 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Nodilittorina exigua 16 92 95 107 75 279 143 227 175 226 183 243 165 62 0 O

Nerita japonica 0O 0 0 0o 9 1 9 27 34 64

Batillaria muitiformis 1 4 44

Monodonta labio confusa
Reistia clavigera
Monodonta neritoides
Notoacmea schrenckif
Monodonta perplexa
Littorina brevicula
Balfilfaria cumingii
Japeuthna ferrea
Pagurus dubius

Lunefla coronata
Pollicipes mitelia
Acanthochitona defilippi
Chthamalus challenger:
Cellana toruema
Ceratostoma rorfluum
Mitrefla breincta
Chlorostoma lischkef
Liofophura japonica
Septifer keenae
Haliplanelia lucina
Acanthochitona rubrolineata
Crassostrea gigas
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Appendix 3.—- Continued

Species Statio 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 Sum
Nodifittorina exigua o ¢ o o0 ¢ O O O O O O O O O O O 02088
Nerita japonica o ¢ 0 0 ¢ O 1 O 0 O O 0 1 0 0 O 0 208
Batiflana multiformis c 0 1 0 0 O 4197 1 3 8 2 14 0 0O O 0 129
Monodonta labio confusa c 0 11 20 13 7 16 23 37 27 16 7 14 32 28 72 33 388
Heishia clavigera o o 0 0 0 O O O O O O 0O O 0 0 o0 O 0
Monodonta neritoides o o ¢ o 0o ¢ 0 9 ¢ 0 0 0 0 0 0 0 O 2
Notoacmea schrenckii o ¢ 0o 1 0 1 c 0 ¢ 0 0 O O O 0 O O 2
Monodonia perplexa o o 0 0 O O O O O O O O O O 0o 0 0 0
Littorina brevictia ¢ ¢ 0 0 0o O O O O O © 0 O 0 0 0 O 31
Batilfaria cumingt o o ¢+ 1 2 0 110 7 0 3 0 O O 11 2 1 70
Japeuthria ferrea o o o 0 0 0O O O O O O O 3 O 0 0 O 4
Pagurus dubius o o o 0 O O O O O O O O O O 0 O O 0
Lunella coronata o o0 1 0 7 9 0 18 27 20 4 2 11 8 5 0 10 122
Pollicipes mitella o o 0 0 0 0 0O 0 O O O O O O O O O 0
Acanthochitona defilippi o o o o0 0 0 O O O O O O O O O O O 0
Chthamaius challengeri o o 0 0 0 O O 0 O O O O O 0O 0 0 0O 0
Cellana toruema o o o 0 O O O O O O O O ©0 0 0 o0 O 0
Ceratostoma rofiffuum ¢ ¢ o 0 0O O O O O O O O O 0 0 0 O 0
Mitrella bicincta o 0 0 0 0 O O O O O O O O © 0 0 O 0
Chiorostoma lischkei 6o ¢ 0 ¢ 0 O O O © 0 O C¢ 0 O 0 0 O 0
Liolophura japonica o ¢ 0 0 0 0 0O O © 0O O O O O O 0 O 0
Sepiifer keeriae o o0 0 0 0 O O O O O O O O O O O O 0
Hafiplanelia lucina o o0 0 0 0 O O O O O O O O O o0 ©o O 0
Acanthochitonarubrolineata 0 06 ¢ 0 0 0 O ¢ 0 0 0 0 0 O ¢ 0 O 0
Crassostrea gigas o 0 0 0 O O O O O O O O 0 0 O 0 O 0

SUM 0 0 14 22 22 17 22 68 72 50 31 11 43 40 44 74 44 3044




Appendix 4. Species list collected at sampling area in July, 1997
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Appendix 4 - continued

24 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 Sum

Nodiittorina exigua o o0 o 0o 0 O O O O O 0o © 0o 0 0O o0 0 3139
Nerila japonica o 0 ¢ o 4 0 0 2 0 O 0 0 0O O 0 0 O 150
Batiffaria multiformis O 0 0 0 0o 0 0O O O O O O O O O O ©O 12
Monodonta labio confusa 7 4 12 41 30 3 22 19 10 20 17 22 21 12 5 54 42 402
Reishia clavigera ¢ 0o 0 0o 5 0 O O 3 0 O 0o 0 0o O 0O 1 13
Monodonta neritoides o o o 0 0 ¢ 0 O O O O O O O O O O 0
Notoacmea schrenckif o o o0 0 0 0 9 0 O O O O O O 0O 0 M 50
Monodonta perplexa o o o 0 0 O O O O O O O O O O o0 @ 0
Littorina brevicula ¢c o o0 o0 0 O O O O O O O O O O O O 12
Batiflaria cumingif 89 115 74 44 44 54 0 18 33 42 118 74 37 79 89 70 1,586
Japeuthria ferrea o 0 0 0 0 O O O © O 0 O O 0o O O O 0
Pagtirus dubius o 0 1 0 0 0O O O O O O O O O O O O 1
Lunefla coronata o 0 0 4 9 65 0 4 6 10 12 31 19 11 26 27 O 164
Pollicipes mitelia o 0 o 0 0 0 O 0O O O O O O O O©0 0 O 6
Acanthochifona defilippr o ¢ 0 ¢ 0 0 0 O O © 0O 9 0 0 0 O O 0
Chthamalus challengeri o ¢ ¢ 0 1 0 ¢ 0 O O O O O O O 0 O 1
Cellana toruema o ¢ 0 ¢ 0o 0o 0 O O O O O O O O O O 0
Ceratostoma roriffluum ¢ o 0 0 0 0 ¢ O O O O O O O 0 0 0 0
Mitrelia bicincta c o o o 0 O O O O O O O O 1 0 0 O 3
Chlorositoma lischker o ¢ o oo o 0 0 0 0O 1+ 0 0 O 0 0 O 5
Liolophura japonica ¢ o 0 6 1 ¢ 0 0 0 O 0 © 2 0 0 o0 o0 3
Sepitifer keenae o 0 0o 0 o O O O O O O 0 O O ©0 o0 O 0
Hahplanella lucina O 0 0o 0 0 0 ¢ 0 O O O O O O O 0 O 0
Acanthochitonarubrokneata 0 0 ¢ 0 0 0 0 Q0 ©0 0 ¢ 0 0 0 0 0 ¢ 0
Crassostrea gigas ¢ 0 0 0 O O O O O O O O O O O 0 O 0

SUM 96 119 87 86 94 90 31 43 52 72 148 187 116 61 110 170 154 5736

1




Appendix 5. Species list collected at sampling area in October, 1997

Species Station 6 7 8 9 10 11 12
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0
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Japeuthria ferrea
Pagurus dubius
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127 219 388 651 401
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Appendix 5 - continued

Specles Station 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 7TOT
Nodilittorina exigua ¢ 0 ¢ o o 0o 0o O 0O O O O O O O O 0O 3,483
Nerita japonica t 2 0 0 t O O O O O O O 0O ©o0 o o0 O 420
Baltillaria muitiforrnis 3 22 9 6 15 52 82 14 43 8 0 1 6 0 66 9 0 801
Monodonta fabio confusa 14 22 23 26 21 20 17 17 0 13 20 8 13 7 15 38 1% 382
Reishia clavigera 6 0 3 6 414 3 2 0 2 010 4 14 1 11 g 96
Monodonta neritoides o 0 0 ¢ 0 0O 0 O O O O 0 O 3 0 0 0O 3
Notloacmea schrenckif o o o ¢ 0 0O 0 O O O 0o O O 0 o0 0 O 0
Monodonta perplexa o 0 0 ¢ 0 0o ¢ O O O O O O O O 0 ©0© 0
Littorina brevicu/a o 0 0 ¢ 0 0 ¢ O O O O O O O O o0 0O 42
Baltiltaria cumingii 72 21 38 5 2 0 0 0O 0O O O O O O 3 1 0 403
Japeuthria ferrea o o o 0 0o 0 O 0 0 0 O O O O 0 0 O 2
Pagurus dubius 2 2 8 15 7 11 14 12 24 32 60 77 41 55 11 43 &2 475
Lunella coronata 2 5 5 15 11 9 2 6 21 21 18 17 17 33 21 24 39 266
Polficipes mitella o o o0 0 o0 o 00 0O O O 0o O O O o0 0 O 9
Acanthochitona defilippi 0o 1 1 1 3 06 0 0 0o O 0 2 2 0O 0O 1 0 14
Chthamalus challengeri o o o o o ¢ o O o O O O O O o o0 O 3
Ceflana torvema 1 2 0 o0 0 0 O 0 o 0O O O O 0o 0o 1 0 4
Ceratosforna roriffuum c 0 o0 0 1 c 0 O o OO0 2 0 1 1 0O ¢ 0 5
Mitrelfa bicincta o 0 0 0 0o 0 O O O O O O O O 0O 0 O 0
Chlorostoma lischkei c 0 o 0o o 0 0 O O O 1 O O O 0 o0 O 1
Liolophura japornica o 1 1 o 0 1 o 2 0 2 0 0 0 0 0 ¢ O 7
Seplifer keenae c o o o 0 O O O O O O 0 O 0 o 0 O 1
Haliplaneffa lucina o 6 o 0 o 0 0 O 0O O O O G O 0 O O 1
Acanthochitona rubrofineata 1 o o o o 0 O O 0 0 2 2 6 1 2 1 2 17
Crassostrea glgas b 6 o o 0 0 0 0 0 0 o ©o 0 0 9 0o 3 3
SUM 96 78 88 74 65107 118 53 88 78103 117 90 t14 119129 124 6,438
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