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Abstracts - Community structure, horizontal distribution, density, and ratio between nematodes
and benthic harpacticoid copepods of the meicbenthos within the sediments of inner Sihwa Lake
were investigated in May 1999 and May 2000. A total of 11 and 8 classes of meiobenthic animals
were identified in 1999 and 2000, respectively, which were much lower than other coastal areas.
The dominant animals during both sampling periods was the nematodes, followed by sarco-
mastigophorans, nauplius of crustaceans, benthic harpacticoid copepods and polychaetes. These
five classes of animals comprised more than 90% of total abundance of meiobenthos presented in
the samples. In 2000, a lot of polychaete larvae were identified. The most abundant animal were
the size that fits in 0.063 mm sieve size. Lower density was observed upper inner part of the
Sihwa Lake during both sampling periods, and higher density was observed around the Sihwa
floodgates. The average density between those two numbers were observed in the samples
collected in the middle of the lake. Lower nematodes to betnhic harpacticoides (N/C) ratio, a
relative indicator of environmental pollution, was observed to be lower around the floodgate but
higher ratios were observed in the upper inner Sihwa Lake. The present study indicated that
inner upper part of the lake becomes unsuitable for the meiobenthos, and the most inner upper
lake was considered to be polluted.
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vl 3ot vt Adert e A= gl 1999, 20004l ZAx AlZ s o] BB M= F
24¢ o8 JIEAASS G A T4 2001). =3 HFAANE A9 2x 2 sl A zsig 7 A
AE5d ZE2oM ABEFTESL] dFA o] Yot A ol @2 A3t o] FHAMEES] HI = JF
25 pAlo] &S T A9t A FAA3) FH & Ab# 19k}, 3 2 A A E-(meiobenthos)-2 L F7|7}
o] glen, £Ale] e XS AF FAL ”‘OEH°] e b3 gl EF3La HgFde] FRE 2Felt 1

2 Jepge @S gdT4a 19973 5 1997, 3 F
1997). Wt & EAH Eellx gtmolse} 7E—% 294
EAo] & x5z 25 (3 5 1997), A 35 W9
22A F2& 2 vz Z22 oA u|ske of
15ue)A) B3 139 7H A Jebdo @rEe g 7
A 1997; Lee and Cha 1997). o]8]3t EA| 59 A<
Ated T J@ME AZtEE Y95 eT R
shae] Al4Ael Auleh Az, Zhl$2 X 2 whx
A 8re] 4 Az FUskE 59 BN =
HE 713 U

g 30 AFAHQ 553 A 964 649 o] F A7)
o vl gHEe] A3 gl wel Als W] AA
o] glefe] slpeh= TEX|T A7kl BELF 992
ol AA Hejzla glel =3 AlFE 79 A,
A2 sl 9R-9) 47t FUPol wek 2o st
o AEEY fAY s A LBy EFY
AE oF Zoz qd, A3tE A FAE A=
ZFRAMNAEY ZA T2 A2 M= Wt
dolubm A& 7HsA el ofF ¥oix A= gl

°l

Hulule] F 103 fA A 1008 A ol2x AA
£ Ax -ri 789 oF XA =T Tz 9 =
&= 20 A4 9238k (Mclntyre 1969; Sandulli
and De Nicola 1990). B3} ofe] ®o|7} FF= o], At
3} o] ZFAANT w3 Yxrt AA HAF
o] R EHAZE 1m2e 19 A = o} =
< Yz FYPHMAPES & 4 9lv (Higgins and
Thiel 1988). FJAPE] LA/, HHH 28
FASE T8 2% Holg HAE Y=o|AT 43
Exo HHME At =7t T30 wetA o &9
FAoaRE A359 s HAEY 294 59
A= Jbssich e FHAMAE FAHY EAHE
Esle] A, Ae)H ez FHRAL et Ak w
2L Mol EFZEY BMHozRE A3 YR
s FA-E gofsted =go] He Y43 o]
F A, 53] 20014 29 A)3pse] @43 279 8
4220 Aslolals AR TAIAe wEz lgh x}%
o] Alzts ggukel o A e oMz =S
Z 4 e AztEd

0

Fig. 1. A map showing the study area and sampling stations for meiobenthos in the Shihwa Lake, Kyounggi De.
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A2z Qe EAMEe] M3 FYAMNYEITHY
2ATE, +9A ABA, Us FE AN 95
199991 59,104, 129 £ 34l AA AA 2004 A
A 1671219 A4 15709}, gt ale 04 G3Ee
mxe AAGeler B4EAE A 475 (N1-N4), &
19718 AAE AA3e FHAE A5 AFsAdd
(Fig. 1). 20003+ 54, 84, 11 & 33}3o) AA 7]
29 23 7 A Amzye 340 T 4 4
E 708 ARE AAsl EAE A28 A3 sk
A 7] 2% van Veen grab (A=A 0.1m?2)E AH43}
Q3,7 AHAN AHD ARE) 47 36em 27|
olzde B FEE ZojRst] HHEE A} £ =
Z202¥E Zo) bem7tAE 2 1em® (0~1em, 1~2
cm, 2~3em, 3~4cm, 4~5cm) AE oS == Wz
(rose bengal) g £33 5% FA zawdoz yAF}
Aol AFAE BRI AR AnE SFLAN
7zt 2719] A (1mm, 500 wm, 250 um, 125 um, 63 um, 37
pm2. =718z delile] FAuA sIH EF 2
ALE SR FHAMYES] YA A o5 AE
o AAR B AR ARE o] skl 7 A
A L, GE Sl AT e A5 22 FHA
£ 487 Fedoh 43 4¥-2 CTD(SBE 19)%
ARgstalon, AMYEL A gL nXE 29
F 2% 22 AF HAEY = EAHE 93lo
7+ A4 FHAE A 8E HHskse

a9 o

L A4 87

1) 4293

19999 59 A# 5 4 AHe] $2RIE 153~
24.2°CH] 7H& Yeha, 129 52~9.8°Ce #H9=2
2o (Fig. 2). 2 AAE £, 59 /M ¢bF A
AR 27} BFp-Ee] 241°C2 AA AAHANM A ¥
(2, Aol 1.2mE Ao BHE £ M3 A9 gl
Aok AR 37 AA 4 A9 95T £2& ngon,
FA2 F7tel whet vAEHA $o] FtATI) o 2
m A A o 2°Co] Apo) & JepE £ ofZo] B
ZEA A 59 AH 62 X2 $237 A2 £L9)
Hxprt o 6°C2 AHE £ 7P & £ w3ks el
Wek A 72 A Folel wrel A A 2=

7} Aaske Age Byden, A4 8,44 9, 18w A
A 102 £AY Fobel met =0t F3le] Al
BAE T 7P 2E I AF 29 15.9°CE By
3, olo] Hisle] AR oz w4 FHEel| st A
11, 34 12, A4 N2, & N3 28]3 AH Ndojaje
23 AFY 2xAPL AE 3.4°C2 o9 AAHE
2EA] 44°CHHE 5 M3 Fo] HA Yeg)
eztEd 7P ke A 18, A 14, A 15, 4
A 16, 2ElT A N1 Al @& 233 29
Hqd TEAVL 12°C2 £Ale) e 259 W3l Fo
7 AQEH, ol A f4d B2 29 29}
7P A dehdy] dEoz Q74Ec AEgxee, 54
25 £ Exo 542 AuH oz ddznEH s
g YAl S o] B vile RN dFoz
ZAFS o] oAl SAE B ol8d A
W4 ZHE el A 15,N1e] ¢f 18°Ce| &3 28
ZFA =Y HIste 2b kEe] Al A 2% 24°CE
6°Ce] & #2228 Belx oA FIHEHA vebde
ojell ul3te], MY Bo M} 2AFAQ FF& vXE
e 2x $x: 2359 APE £28I B4
% Ags] dAA = kot A vikdt P
e, Alsts 7b bEel Add A4 2, BA 3, AA
4, 34 59 ANZpe] AF4Le] 19.8°C2 AH 6~
A N47tA 8] A o] FF45Eq 16.4°CRr} 3.4°C v
A Hebdtt 23402 A3Y £ 2z Wil A
AE AZe $2 wstel ga2A dehd o= AS
58 £33} P wE £ FAke Aolz A F,
ol2d HAY AF4Y £& WAL 20 Fde=
MM EES] 2ol & n3 Zloz Y=g

1249) 2 #3 A A 129 AH 162 A9
T 2E AAM 6~7°Co $2& Yelyoh 2559
<2E 599 AAE L=z WEE S B
9, i A2 F Aol Ags M AF ARG
% 1~2°C & A%E ¥ & Uk AFS5 94 wled
ATE ol 549 AP £ £} e
A o] ke el dEl Fo] HFE 0.1°C
2 vjn|sl7)e A fAfe] Fhetell whet 1é-3t =
T e B s 5AS A, A 124
AE Wl BAAT el g Yeldlor, 44 16
< FH A B vEAM AdA s & 228 Ve
e, o]g8) AHAME &3 20 AF $eug
HF 02°C ¥ 2827} 255

olFA AMHoz Atelq HHH FLELE Hol:
AE GE 9 =] AFAE 1este] vlmsid, s
AEAM FdsE e S o= /9 A5y
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G2 199999 A A7 A AH Hd 29.3% 9 %
& Bov}(Fig. 2). 549 A% 229~31.1% 2 HTF
29.4%. & H.ojt uhd, 1292 25.6~30.8% 2 AhA
o7 A& Wzl FH3} 202% 2] 47t F AdEE 9
ehdoh 54 A g8 e = s 2y P
Z el HA 29 | Fel AA AH F HA P
ol FF 23.6% & e od, A 39 A= HA F
FRRG A et o8 @ AF5AAE At ¢

of
i

CAA gRE A 11747 Z2 e i 29.4% 2
< Vehle HEel Hd 30.9% 2 IFE

e B4E Bz MagE 220 B4 12, 94

13, A4 14, AA N1, A N2, - N3, 28|32 AA
N4 RPE B Bzt oo vlmd ¥ 4% Fe
Qe Qed), o WatEozry $UHE 4o
% 9 Boz QT WAooz A= old Hate
1299) A 9% 7o) ¥x: 599 A3 Ao
otz A =E AN vl e vEhic 22
2ol WF AE B 8% 01T N2 JF A R
2 20.3% 2 72 W3}l Yokx & 4 gioh WA 120)
A 39 Ao sjast AR meel si4rt mAHH
vehbe 2ok g Ade Adsid 2 g =
23t Aze] 4 @2l Aolsl 0.5% olstz PP &
7 9e BeiZgT}

YEEY

& 1970 A3 19994 5Y2) 23 HAHES Y= ¥
Agt At J7 Y=o U 4.98~8.76p A9 2 et
oo, A HF Y=t 6928019 (Table 1). A3
23 gAA o] fstAl e, Folk (1974)0) €]t
E2ate] ol 2lsled AA 197 AHA A M (mud)
2 YExFHE AHAHo| 87, sZ (sandy silt)7} 7 AA, sM
(sandy mud)7} 23, 28l Z ilt)&} (g)sM (gravelly
sandy mud)”} 27 14342 EARG AHE2
A pd, Agts 7 1 F AR A 200X+ siltvh
61.8%=. 7} $Astg.om, ojet TAE Aj] A 3,
B 4,43 5,34 6ol clay?] F3Fe] 40% ©)}o]
o % mud®| §eFo] 96% | Agez AP =HAH

i
0 ¢ " L . s i

St.2 St3 St4

S VO W ; . : -
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Fig. 2. Seasonal variation of water temperature and salinity from surface to bottom water at each station during May to

December, 1999.
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Eol $M3 xHez AdHe. HAH 7, HA 8, 1e|n
ﬂ/’ﬁ 9= sand$} silte] ko] P 88.4% = AHo
23T - Eo] FAHE HARAE Jepdd g
52} A3} whzA| Abele] A AHA 10, A 11, AA
12, A4 13, A N1, A4 N2, 28]3 A N3-2 silt
¢} clay, & mud®] =GF3teko] 89.8%= A il ¥AE
o] FAEE 34 YL AElT Qo A Toz w4
FEelA ARz Mo AAHEQ) A4 15 HF 16, A
A 14, 218]7 AH N4x sand$} silte] 7 §fo)
77.6% 213 A Eo] HA5E 37U E RojE)
19999 5499 BAZAAEZ A 1997d Y= BAMA
o} wwatd (Shae okl T4 1997), 19979 3 A
B =7k A 27 AN 6.21gel4 1999 549
6.9262 BT} 0.71¢ ¥ AFHsizgen, AAd=s nws}
o, A1EE Fe Al AAH 4, AA 55 1997 3
& d=el vlsiA Lls A= = A4S Roln, AH
2 2909 B YEAE Hoj AHAA Aoz v
bt AlE s Fde] e AA 102 A9 2
BEFE JeRl T, A 128 37 1.3 AH3d A9
E e 3 wiegEel 7 7k AAHA A 159
A N1& A & 37 Y= 3 BodEo w43t
Foll A Auprof WX A 163 HH N4 19974
JF U= ol vs) 247 1.79,3.4¢ o] NP3 9D A
< 24 o33 W= 7H8A Q] g FEop FF9 o
& wjAliebE, 19979 69 o|F A&H WF=E Q%

A4S f5oA obld Aoz walch o4e] Azl
2ol A%z el HARAe) Az FEAARE )
274 oz AYT FHEFH 29D AR wA
He Aedoz FEHE YA, THo2RE 4
9483 A%z 27 9 e f90= AT
¥ ouxe $ed 229 Ax A4oz A% A
Pz 2435,

2. $HANAE

DIZA=AY 2 F2 AEZ MAF

19999 592} A3tz s 74 zAAAS HAHE
MMt FPANPEY] 24 24L& HdH 2R F 11
Ae BFel F¥skdn, 2 HEsiel 20009 5Uell

T NS Rl 4T F 8l BRIl 2HIA
1=}(Table 2). olH & BFHT T AF A FHAA
TE 2945200 $8] vl g2 dd sgelx g
2040 Fo] Eiol 2HE A Aol vjE v 2
BHZ 238 409 (Kim ef al. 1998a, b, 2000a, b, ¢; Lee
et al. 1998), o3t A= A3z e A EFAHE
< FRAMTES GUR ERT) M A
A ok 7o, Ao H il TAH A4
TPeE $7elE & 4 ‘31\:}.

53] 1999 Al3tE 8 AAHEY AH 2004 AA-
67t A HEE 3, 48 ERLHe] &P,
20003l = AA 390 47e] EFZate] s v

Table 1. Grain size analysis at each station in the Shihwa Lake

1999-May
Station Composition (%) Sediment type Statistical parameters

No. Gra. Sand Silt Clay byfolk Mz (Phi)  St.De. Skew. Kurt.
2 9.65 61.81 28.54 Z 6.72 2.31 0.71 2.62

3 2.12 52.92 44.96 M 7.87 242 0.26 1.87

4 0.10 52.91 46.99 M 8.06 2.10 0.37 2.08

5 0.10 56.13 43.77 M 7.85 2.18 0.50 2.04

6 3.37 57.37 39.26 M 7.34 2.44 0.48 2.02

7 33.33 53.01 13.66 sZ 5.36 2.42 1.58 4.56

8 11.80 67.10 21.10 sZ 6.19 2.41 1.18 3.29

9 33.79 66.21 sZ 4.98 1.92 -0.38 1.95
10 0.20 47.95 51.85 M 8.31 2.07 0.33 2.12
11 0.60 47.32 52.09 M 8.28 2.06 0.30 2.18
12 1.25 18.03 56.67 24.04 (g)sM 6.32 2.90 0.48 3.11
13 27.87 47.50 24.64 sM 6.14 2.84 0.68 2.36
14 42.34 39.73 17.93 sZ 5.44 2.68 1.15 3.24
15 22.66 52.53 24.81 sZ 6.22 2.84 0.53 2.48
16 28.91 50.76 20.32 sZ 5.82 2.70 091 291
N1 13.76 53.85 32.40 sM 6.93 2.65 0.50 2.08
N2 0.30 42.12 57.58 M 8.76 2.15 0.10 1.84
N3 0.79 50.00 49.21 M 8.19 2.25 0.27 1.93
N4 10.08 63.43 26.49 sZ 6.69 2.52 0.84 2.56
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D PEE e ol ABE wjaE 2H 94
T Y 1614 A 1674319) B 2R 8o v

AA e ghom, Ashs 4R AL AR A
o oFF deby BAYE ekl cla Ual 3 3
© A%ke 4% Yol AT A9 92 A2

2| Fte] A3, oj8 T F
out, &2 RE o FUBA o] ol (B3
4r 2001), o] BAEe] ] EH B o)y
Folet A7+

1999 7} AP ANA 233 FIAMAEY 2
AA Gt 258 MALE 2, FH 12604 1,135 7)
A/10em?, 22|32 AA 140A 7}AF =2 SRS grel
2,030 7§ A/10 em22 VyeRY S & 19709 A& 2 1,000
AA/10 cm? o] 2] g veplis AHE o] F A
Wolth. 7 AL AAS Y=E B FHL Y N2
2 24 5 A/10 em?3t MAVSkT gl o9} wlsst
A A 64 = 87FA1/10 cm?7H-& vFeRd S McIntyre
(1969l 2)3ld dukxl AsjAM e 4] Ux=
105~108 7} A/m2e] 11, ¥l oJoke] AN = 104~ 105
WA /m22] Zkell ¥)3ld (Shirayama 1983), o) 3}e Au}
Hog FYFEL YT Uss} vlmws] B o}F e
Zke]t} (Higgins and Thiel 1988). Autd o 2 )33 4
e g2 AHEANA obF F& jAS UEE Ho|m
AR Ags 5o 2 AHES AFs Ol ¢
T AAES WieE 2A AT APE=E FA =
I2Foz Yo vlas By oS 393 AqAd 9
ztelg & £ vk F, AlF s wlagtEe B 993
g A 136)M= 665 AA/10em2, A 1594 975
ZRA/10 em?, A3 160 A4E 893 7N A)/10 cm2, A N1oj)
AME TT1AA/10em?2 k2] A3} gk AAHEL] A4
dExe 73 2 3E BoiFo) o|9} e of F
st AlEE w3tz AZH A, sl e s
o sy vt AEE gtez {4, WhEgel webA
3 3;F2 3 s B EE)HQ W 97 siA
HAES 3% m=e AEHAHA 2424 §4 5L A
A2l 71 Bl o8l AN Moz F3FE wo] W= 4

A2 EHAEAE AEEC] MAE7|e B #g
Z710] Helrka v AS G FE o9 g
A2 o} Bt o] AAE AU 24 s}
2t AZsARE 858 THFEV A2 A
HEchd Ay 11, A 127} X8 Bazkx ¥ o
L e X Yelgt YhE R
2000119] 7% A 1404 5,690 7] A/10 cm22. 1999
3 vepziziAl 2 7Pt 2 A4 1= v, o
ohgol A 8, AA 159 ¢o2 77 860 HA/10 cm?,

rXL

E;

o

Fo ¢

w8

w

rir
R g J

)

2 41 ¢

& Hﬂ

|r

oﬁ,_‘n&&ioﬁ

713 7N A/10 em?E YR 7bt AL SjA4 U=
Bl AL A 128 <bx] 103 7§ A)/10 cm29t A] A5}

T Q95,0 8} w)ssHA AA 34dAx 134 7] #/10 cm?
e velde 2o 9)9] A= 300~800 /) A/10
cm?9] Zhg HEd), o] ke 199919 2R} v
ZHEH TGae] Xpol QA v]E MAUE I B
EfE Holy oz, Maldxst 104 oA} 3adt
A 129} 15w olAe] 2712 Yehd AA 14F A9
stare WSt Fo] A gle] Azlz el AYES
ol W 3 AAYEY M dxE By

TR F AMAA 2AFY A 235 1em7iA Y
200 7§ A1/10 em2ef] A 11 7] 4]/10 em28] ARz o] ¥ 35}
& ual A W Aae) 37 AHAAE AXe
freldhAl Zalehs 28] AEd EAoznE, Ags
PRl AR Fago) B Aduct 5
BHEEol MAe fEEthE AS BedFE & A
d gtz & $ et FHAYEY F9 Hol=
gle]o}el F&F ol (Brown and Sibert 1977; Gerlach
1978), &9 A FGeM e FH 4718 TIFUL A BZY
ZES] oA o]t (Grafet al. 1984), FH AP B F
ZF2 WA F A47)F F713 = (Montagna et al.
1983) o288 A3 Y SX2HEY T°r7l =
FEel Foolz B33, o]XY e A4 e
T A2 #7189 Fof FF 9 “°§°§5}3} 1=
13 A E=9) %ﬁﬁi A3te] EHE 37 oy

2o

9] H]%—— 2, 71‘1‘:"1'75'"_9_1 rE
A AHZF (nematodes)”} A3 YLt A3
F7F 7 e MAIEE Jepd e A 142
60.74% (1,233 | A/10 cm?)Z AT (Fig. 3). 287}
2334 4L AME=E AT 293 HHP F A
W AJAulg-g 2ol AL N4= 11.13% (69 7} A)/10
em?e] A gskeh O veos s BREE
H3%F (sarcomastigophorans)®. A NlojAE o}F
S MARIEQl 64.98% (501 /| A)/10 cm?)9] FHg B
o gubq oz FHAMMEE AEF) FEEF S
A3l gl A (Shirayama 1983)3 5418 n4&
2ok 28y §35F 94 A3 ol A2 A
A 4, AR 67 7ol A ¥R g AMEE gl
ot o] WA A BHZel AN Jehisd, 19
& o)f F2 sk AlEks gHY] dlgT) B - B -
slpze] A3 HHoz st off BT A
A 71, T A3ls 2 Aelsln gl= 2R
22 RE FYHE 2, H52 Asted AAFA ] wel
T3] el F3k TshA] ok o] EitE e} gle 7t
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St2 St3 St4 St.6 St.10 St11 St.12 St.13 St.14 St.15 St.16 St.N1 St.N2 St.N3 St.N4 St3 St5 St8 St10 St.12 St.14 StIS

Nematodes B Sarcomastigophorans B Harpacticoids B Polychaetes (larvae) [ Nauplius
H Polychaetes & Amphipods Ll Ostracods Others

Fig. 3. The percentage of main meiofaunal groups at each station in the Shihwa Lake.

B4, = shhe 79 A7) N, A2 sk 48 2A
o 8743 gjdoz Ashs dEel AT AgEe
7o) B 7FeA B& A & 4+ Ao olohe

24 A 244 AR H ] F (polychaetes)7} 714
E2 MAEEQl 56.04%F AA)Ea i) =3 A4
NeelM = 2F2457-2] fAe] 78 &2 MAn)g4 el
W 47.26%2] & Bk 8 20000 s vl 53HE
W7 AR 14,168 A3t 2E AN FFF7}
A3t 1999 ZAF Aol AMFFH7}F EE -4
g A 98 S Jehded, olx Afs gk
7o) A M&3lt npe} zbo] AbgE] BobxE 37
o]7] wj-F-o]e} Rezlct

=34 AR 20 AR o7} A B8 MANES
el 56% (116 7| #/10cm?), 2L o] HE8Z 35%
(78 7§ A1/10cm?), 1 ©}-&-o] #HZF (Ostracods)e] 6% (12
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Fig. 4. The number of meiobenthos on each mesh size at each station in the Shihwa Lake.
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Fig. 5. The horizontal distribution of meicbenthos at each station in the Shihwa Lake.
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Table 3. The value of nematodes/benthic harpacticoids ratio at each station in the Shihwa Lake

(unit : inds./10 cm?)

May-99
St.2 St.3 St.4 St.6 St.10 St.11 St.12 St.13 St.14 St.15 St.16
Nematodes 73 39 11 4 20 11 208 321 1233 448 554
Harpacticoids 0 0 0 0 0 2 225 11 254 175 66
N/C ratio £ o £ 0 o 5.5 0.9 29.1 4.9 2.6 8.4
May-00
St.N1 St.N2 St.N3 St.N4 St.3 St.5 St.8 St.10 St.12 St.14 St.15
Nematodes 151 0 0 69 31 92 243 54 23 2757 306
Harpacticoids 40 1 0 68 0 9 30 9 11 360 254
N/C ratio 3.8 0.0 - 1.0 o 10.2 8.1 6.0 2.1 7.7 1.2

o3l¢] & ®dch o83 AFF/AMNA 24F v
G2 23 FF2 oY ANAS e ReAFE A
v 8 S vebd, AstE iR 4 ARHE
ME ¥lmA B ghe e, A3kE k) AF
Sl FE ghel ol2: Ax o ke el
o} 200099 A9 AA 150014 7P @S 1.28 Ho|w
I Bgel AA 122 219 g B} FEde] e
2 AN 2457 & A s 2¥eX g A 3
Astae AAH 59M M B2 759 & vepih
=3, 199995 R R 2 Al3ls wjetRe) i A
HENME vy 32 ke Yell 3, A3t grE9)
AP BN T3 Fholl ol AxY 2 e
b=}

AN 2727 21855 HNAAuTY] Qe o
Moz A3 otk BEY 274FE B9 Zolg 2

o oks} 53, 571099 Ao
©} (Raffaelli and Mason 1981). 18]
AzAl 878 W Ao ¥
3Fe] vl AkA BA4E B o Fo}
zt51 )t} (Heip 1980; Moore and Bett 1989).
Foll, kA ¥ & AFFAMA 24
APH A HANA ER(L o] AT Ao
LZHR7E QA7) Wi FidE g 5 glo, A
Aol 7W7hE AadM e doh FYAMNY B EFHE
Z DA7A e 3 Fe RE ofF o YojA|uk,
AMAG 24F, ASF 59 3sle BF ASe 44
A 7Fs3h) Wgel, o] AFF/AMA 2479 H=
BT B Am2A P ASHIAT ek NC g
& 9% 299 s AxeA FEHle ATE ¥
ojubir glo} (Raffaelli 1981, 1987; Raffaelli and Mason,
1981; Coull ez al. 1981; Warwick 1981; Amjad and Gray
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1983; Lambshead 1984; Shiells and Anderson 1985;
Itaoka and Tamai 1993). =3t %7 (Kinorhynchs)¥,
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