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(1) WFHR E HAME & OMICREHKIC D TH S & MAIRBIRNIO N, ZOBIRAFHIC
BEAERELTRS, . _

(2) COBIRES BICERARIRE L, 3 AICRERISRNE RS,

(3) PRI OHAIMBIRASS 3T, GEBRESREHIC BN BRALA (TR OH B
h, WAHARE) BHbND, CNbOKRREZEFREOEIICERT 2 FIREDELIL X 5T,
FHEICRHT 2. ‘ -

(4) WHBHR LY RPN CRECHABROS 1S T, HAMERERCREE RS,
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EECOWTOZ L PABSTHY, ERZEENR CREERFHANELER TR, EMBOKAICD
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S8 pwa | m 5 & A ¥ wER | W #

! KX OB | K K A 19551 6 i 10 (%)

2 ” B 1956 4 1 50 =

3 7 C 1956 412 9 29 =

4 ” D 57~ 758 | ‘8.3 2 44

5 z E 1961 2 1 23

6 Bk & 1959 12 i 31 %

7 W A /57~ 158 6.3 2 26

8 N B /58~ /59 8.3 2 17 %=

9 Z  #H ) /59~ 60 71101 3 11 (&)

10 & O =1 B '57~'58 10.3 2 33 (&

i B & i 1953 612 7 45

12 % Wi 1954 3 1 21

13 BB | B X 153~ /54 4~ 3 2 48

14 ' BE % A 1953 4 1 18

15 T B 1953 9 1 38

16 = B 55~ 56 e 8 34

7 ® W A /54~ 55 3~ 1 6 20 |

18 v B 1958 8 1 19 i

19 Iy A '57~ /58 8.2 2 36 |

20 % B 1959 7 t 42

21 " B 1957 1 1 i

22 e B 1957 3 1 4

23 X ®m J n /58~ 60 3~6 6 19

24 i | Fo yiil 1957 3.8. 11 3 10 E
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27 E % '58~ /59 .2 2 12 =
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29 7 B 1959 7 1 44
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I

31 = A /59~ '60 12,3 2 8 %

32 T, ® B 1960 9 1 20

33 ” C 1961 3 1 20

34 I /59~ /60 12.3 2 9 E

35 & 1 A 1960 3 1 11 £

36 ” B 1960 9 1 40

37 . ” C 1961 3 1 20

38 w OB N BB 1960 3 ! 10

39 , & g 1960 3 1 23 :

40 =4 | 1960 1 1 13 =

41 ) = 2 1957 9 1 32 (&)

42 § B | = B 1957 8 1 34 (&)
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45 - 1959 8 1 19

46 & T ! | 1957 10 1 28 €]
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48 w75 1960 9 1 29
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52 Y 1A 1957 11 1 18
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ZEIMNE E TR BBENIE
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OEFHTHEIRIC L 2 A OHMEPRBI DL » TREWE RO O THH 5,
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B OBEY 5 0\ 5 KO B B EE AL EF 50K
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BETHD, AL EERTICHELAMEL D AR CIRE L, K - SR ClE, KRBT
EEMOBENBRAAFLOEN I VHPETHL 2 L, BABE TR S b F ¥ AR TIREDOR Lo S 54
&, SFECRSEEL BEORHELBREHICL > CHEZEKREAD L (K25) AERINLDFRERRE X4
STRDLHTHHH,

Phoc &b PR E 2 NCGEET 2 RRKE TR, 4EE RIEEARMARTHL LA D, ¥
EINEEDYHEOEER MEE FELERCFOBRAIOBENCEONHELBRET5 L, FAEH
P CORBIRER RO R,

EIE HEEEVMELTOELEEY

MWREOKBOEESY & U CREEYICOWTUIE (LR TN, DBETCINE (1959) ZEFHE
BRI EEENKRON R0 F, BROBEEYE LCIMEDOD S L 2WbhiT L,

PREKRORADYHETEELEDD L O T, BYW, WAFNIK, BEREAEBRREEHFO-KHNELCE
BINDERRBAD AL, BREYSKBBEOREEY L LCHR IR0 L, REKKOBRSE
FEOFIHR AR ORBEGO—RIEREREHLELE) 250bTHRPD D, T, ToPICE B
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i, 1940, COLSABEPBREZRIRNEL LTHREL, KEORBELHBELWR LAY, NEE
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(2) EHE® C.0.D. b LUt & OB

EEORT MK & GBEE & OBIR, B LUERBEOSE TN OBRICOWTCIE S i (1958~1960)

— 2% —



DR, T TE C.0.D. I LUH
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ETPHEPBETH D (e - LES, 19600,

F7o BRICORD LS CABRBOREHYREDL, Hr0

DEBOEEDT DD, EPDOKEDENEPER Y BAR SN Miem T e R ERN EREOMREEILIC

APV 2 S5CLTCnDEELDRD,

Wi, C.0.D. J;Iﬁft%@iﬂﬂ%iﬁixof:ViNJ%ﬁEﬂdﬁf/comﬂﬁ%q‘é‘?’ . O EDOTE KO B
ErEATHYH (RBOFBLE EEEWORERAE &) Ik - TREYR, RER (REoS AR
CORCEEND), EERO3SKERST, FhZhoXKBoEEo C. 0.D. LB OHM 4 REK

BWANCTE L7z 0033810 CH 5,

=10 FEKKG, WHEHEELZLZhOKEED C. 0. D. b LU 2fiftWR ORI

- . T X : N
o w | o e | ®E MK | R W W | E % ®
L C.0.D(mg/g) 14,1 6.9 ~ 26.8 3.6 ~ 37.5
”ORH |H2 S (mg/g) 2.06 0.19 ~ 2.67 0.03 ~ 1.12
* OB C.0.D, 20.13 ~102.52 4.00 ~ 77.60 6.16 ~ 30.84
B He S 1.008~ 6.695 0.160~ 8.095 0.460~ 4,986
oy C.0.D. 0.85 ~193.26 0.40
ESR I {HQS 0.0t ~ 6.04 0.02
Mo C.0.D. 38.95 ~642.20 17.28 ~115.63 2.51 ~120.04
1F 5 =5 I H. S 0.767~ 26.730 0.558~ 19.210 0.094~ 2.129
; C.0.D. 7.58 ~ 17.61 0.67 ~ 13.41
LRI {Hz S 2.01 ~ 4.60 0,002~ 2.344
"l C.0.D. 5.56 ~ 19.72 5.02 ~ 25.95
= {Hz S 0.009~ 0.648 0.044~ 1.13I
_ C.0.D 26.8 11.0 ~ 29.4 0.60 ~ 69.8
KR {Hz S 4.65 0.86 ~ 4.72 0.023~ 3.25
=ow C.0.D. 3.39 ~ 34.75 4.61 ~ 15.50 1.94 ~ 16.79
W W He S 0.088~ 2.723 0.057~ 0.447 0.011~ 0.869
w o C.0.D. 1.93 ~ 21.56 2.99 ~ 23.10 1.36 ~ 24.26
N H: S 0.108~ 0.339 0.204~ 2.287 0.087~ '1.235
woE C.0.D. 78.55 ~ 82.70 0 ~ 45.26. 0 ~ 23.46
l H: S 1.126~  2.100 0.194~ 1.036 .| 0.091~ 0.675
& - C.0.D. 3.83 ~157.09 19.73 ~ 86.01 12.41 ~ 46.81
4 v H: S 0.877~ 3.560 0.501~ 2.578 0.065~ 0.793

— RN WERE CRDIEE C. 0. D. EFEHERBENT 2, 3RIBOMICEBE T2 EARDO S
NEvn, &I, FREKENAEL D EZORBIAIY 1 5305, Thbb, HFENBEKKCREEDME
BBEY B - THABIERTE SR, CRICK LT, SN EAIE CRRIEICL L Thk ) E-ED
EECIRBIERTER N, 7, EEOHREELETHAREOBRTHEN Rk, C.0.D.

B3I %t A
(FEHER 9)

B L OB R TR & R CBIRE b B, b6 VEET
B OERBA T2,

UEoXsik, KED C. 0.D. LM EOHHER T
CHBEE, DI BYRE~OBEWOREL 2105 &
LR TCER -, L7eio T, KE~DHROEELHEETD
I, FEE RO T & & b ICARS & 7 B
%S FEF D LERD D,

(3) HHEEL OB

TN OIS, AEOHH & KBAOERE & D
B 203 9% & & B IC, b CRVERBIOBIA 5 2 72 (]
31, 32), AL BB EEKOHERN10%LFICHE S
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@@ﬁﬂé% O T, v i 56178 91 123456178910
LENTAS B o oA F % '
AEFOLE

AT, 19 32 gemll (R31) OEABWRE, EEAERED L CEHOHH
- Wi C.0.D., WIHBEOMMEHT
60) AEWIC

WL, ZOLEEEIEL (E,

CORICL > T EELORZESD, BIWEIOHREINSHEE (St. 2~St. 8) &, EEOWHLY
B BEBES L C.0.D. OFWKEEZ—F Lz, St.1l, 70 C. 0.D: & St. 7 DHEERM
L ADEDEATHDE, EHPOINOGERETRICY IZEHMTEARALN, HEOBELY 3
UL TERICEEIN TS EELDNDS RFHRBIEEE L 22 » a0 AIRNEZE Cld g SR
BE),

(4 AW%W%HM@%@ﬁ@ﬁEEm FEI30
EnHIELCELR, AMIITHE L 2 E 2 H33ICR
L7, F7= C. cepitata japonica (‘:IE'“"ﬂiﬁO')?ﬁ“iﬂél:
Y L. impatiens (JEICDRD) OREEE L AL
EEIICRL 7,

CNHOFBRITREY Tho72 AR —EL T
L, FEMEI PR LB -FEL Chanil
ORGERD BV, C. capitata OHFHALENERE L &
DEEDI, ZOSHEHELSFIOOE S~ BE LT\
Do FEAYIKBORMAERDGAR>Trd, Th
kL L. impatiens O FALRDZ REICEIT L&
LI DI EE (o Td, TABDBKRIEE K
B S DTR L, HRERZMICHALTCAS L%
ZHNEAD, BEOEICEEENMKRFELCEREIN, %

/li/l:l D AL ° DL . -
AR BTG L HHEEZOND c*i5 BIS3 el TP 2o i )1 e
k&ﬁx%@é#tbuﬁmﬁ@ﬁ$%m®%m%ﬂ (HBFN30~364F)

ETHD. KRBICDOWTS B 35 0 FREICD D
TR B IMELEL, RIS FEOBRLEE (BRI,

# 218 Cossura coasta Kitamori

B RRIROEERDRELC O AT, FTREBEKKORI V2L, Flo L5 IKEER & A RRE
MEFERIBCHEL O R EBRROONZLCTER -, ECICBEED L ~EEEEYEEZALONDE)
M EBRAEIN TRV, Lol REDEEN D CHRERICEEE L CERESMREELR L0
T, BEIEEBO LAE LT o@D,
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=11 KEHAAAII (K32) © C. capitata & L. impatiems OFEILBRERL
5 1m (FERIB0E) P EE2 | (FRFNS24E) P 3E (RS
A m (EFI33~344F) : 5[ (BAN34~354F) : &5 6 [H (FHFIS6E)
& &AW, () BEE
# % C. capitata japonica FFMHEHZ L. impatiens & 8 L =
KK 1 2 3 4 5 6 1 2 3 4 5 6
1 1.5 0 20.4 14.7| 5.9
i 3 75.0 | 78.4 0.9
: 5 86.0 | 87.0 0.2
7 98.6 | 99.0 0.09
s 9 99.8 | 99.0 0
2 0 0 24
4 15.5
dl 6 22.0
8 78.0
E 10 0 0 20.4 19, 15.3 0
ik 1 28.2 88.0 11.6 2.2
= 12 100 i 0 i
i 13 £i3 Fi3
14 0 1.8 0 50| 46| 3 10.0| 0.8
15 73.6. 98.0 | 4E 0 0 £
% 16 97.0 78.9 0
17 98.0 87.2 | 4 0 v
18 12(48) 0 0
y 19 2(98) 0
# 20 0(100) 0
21 0(100)| - 0
22 0(100) 0
il 23 0(94) 0
24 0(23) 0
25 0 (0) 0
R 26 1.5 0 1. 0
27 0 5.5
g 28 49.4 0
29 6. 1 0
M 30 i i
3 77.4 0
N 32 37.0 | 91.0 2.5| 0
33 97.0 100 0 0
e 34 100 0
35 4 i
J 36 Eii3 i®
37 Fii3 i

— 30 —



REILEHD ®12 C. coasta IRET G

P TR /N == ——————— —
%;Eii}ig WK | BAEA | MK | BhAR | BAFR | @6 K
BREIC DTl INR B ‘%@¢3E 7 K %lm%$8ﬂ
TCHELE b B B W | 32489 10 y 332 4
7 1960), &3 * B @ | 304E8 A 1 P 34227 A 10
FRRCRET N Z 3218 Ji 448 | K@ 0| 3246 A

N - P 334E3 A 2 ” 3346 A 2
B T om o | sefe B 2 % B #| 33FEop " 39,
ﬁmﬁmb?°L @ 3348 f 56 ” 3447 B 227
DERTLPD LS ” 35455 f 19 | BN B | 354958 275
CRMESERE w4 | %97 U wm o | s 1
cELO® T- A | 354 3
8- -9 AEDL R,

ZOEHOFFRCEILEL 2

HETER N, ZDOLSKLEF
Bl L » CTREBPEFELE
BT b s, Wik k&g
7, 1959~60) CO~7= C.
capitata japonica - 1/ T
v (Nebalia bipes) (TIHni>
NEBg LTS, TR )
R AR ERBEIC L 5 S (
EELLNDLE, FREHSH ZDC]0<\
T\, MEPRSTHERS &

WRPARIICIE D% < ' ;(Y
FF - MEEAEICE R D a
EBINT SEAED Do - 34 C. coasta FERE I h 7K (EEE)

B34k AP E
LRE SN
o 7oA - IR
ARBRLECE
gRaTwisl it kdan
L7Z3aDTHD,
ChIC L% ERE
OFRRIUL 3
hBERIKT, M\
Nidn B DA
WHTHEEDR
LA THD, F
TR SRR
T&IRBE - &
zIhn - EEER

2 Hm

BIKBRIC 5105 %

DEAIRDL A K35 B35 C. coasie OFFELRSHER MBHRSIER2TER U
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IR UTze BIBHICI BN 2 HREEICH L CRIBSDE NITIA Y, S IZERER 2R E G R DL R
DB TH D, KBE - ZENNA TRFR WAFNAARICERBENE (, HICHLR ST
A EARBRICZENT 5. BEDRCHI2ABOSHHBERIE S, LEEEOEBHAL A TR,
LAIRITIE & IR EZMATINGE L, AL OREKIKD 5 b TR AT AR E R L7z,

F13 HEIIOKKOEES
riER
\\\\\C()D H.S | I.L
st. (mg/z) | (mg/g) | (%)
1 25.95 1,131 29.33
2 25.43 0:28 25.10
3 1.42
4 3.29
5 8.24 0.038 8.47
6 11.83 0.153 26.24
8 8.22 0. 009 6.17
9 10.22 0.118  16.90
10 17.66 0.256 22.75 7
11 7.57 0.035 15.11 .29
3 4.01 36 SH)II AR
14 19.72 0.122 26.63 o R
16 8.44 0.023 4.42
19 10.02 0.237 25.54 BEINEE ORIBICH BRI 2 0L D20, &
20 1638 0.64 2903 BoRRBEKESLTRD, LidiaT, O AKR
i Y RBRAROREABRCHE NS EOERL, LIXL
03 5 56 0.058 599 @@%L@W%ZiLfm%o%®KﬁDﬁEﬂﬁéE
o4 7. 40 0.118 10.73 Ho C.0.D., #tyRE HEWELRIS, KIICK
05 6.74 0.048 o.11 . Lz (HBRES®), ZoOKROEERCRPETS -
26 1.88 P, B _EYEREE R AHD B RO L2 S R IC
27 1.16 HERL, ZWMEORDLIZBEREL Twd, Thi
28 5.02 6.95  EKEOAFEESDIHETED, $abb, WIHEO
29 0.044) 0.9 St. 1, 2 Dbl @fvic C. 0. D! LR {EHES

BAETHLDICH L, HEBEEZIFEELS -, FEC
B> TAHIRMICAD N i CHB R OWHEE &, RBOSMHEE & IZIEE—F3T 55, §iEsee
B, T, St 23, 24, 25, 28 7 EWCTEERTOBR &M DHERR DM CERD b N = BRI IR
EINAD T, St. 23, 24 [TlX Stevnaspis costata Marenzeller, Leaniva yhleni Malmgren 7 & DM
BRhE DS EE (B )ﬁiEL REOSMRIBEE ZERERUERP ARV B R CnD EHfEESN, 2
RBARBEOEBZARAEL LTW5DTH A S, HBRBENS-HIAIRERYOL -k EELLON, 2O
& AEOFH L EOE HE LT L AL .

COESCRBRI RO NRCE CHERL, BRI ORI L CH RETE S, BRINIA
TREREKRPOM L PHMBRSHER L Cr o @SB E LCHBA Lz, Th? V~E§HBL“C?‘@?’£%3:
TR, FEF/EFADI VL BEPROL S ZHEERHAI DO CSEDOREIE DADBL v, L,
C. capitaia japonica 257 JI|RHTH LHEARICER T 2 HEHOEMENS ~RIKICERT D ICH L, &
OAFEIFINC L » CGEB I N5 LB EBHEAERE I DL WAL Lk,
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$IE ZOMOMEE , -

% FEF Polydora paucibvanchiata Okuda - Polydora (Carzzia) kempi Southern - Prionospio pinnata
sp. - Audouinia commosa Marenzeller 3. (8 Nereis BORFE, R¥E=x RHF 7V 3 Yk~ YR (Stenothyra
edogawaensis (Yokoyama) 3> L U4 b 4 (Brachidontes senhausia (Benson) ), FF#E=2 / ~x ¥

(Nebalia bipes Fabricius) 7x EICDOWTR-TCIEHE L7z CEFITA, 1959~60) L 31T, & DHEETEDKX
KRB E RS S BBOAH 2R, Thbh, ITNORGEEO PELED WL ST T 5 EEWK
2, Capitellsa BEPRETHELHYHEORFBRA L, D, ERRKEA~BTTIERUNICS CEET
%, ¥72, Reish (1955) X7V 7 4 A= viREw v 7 e - FHNOEABYHES LD, BROHEE
FEABYHIC L 5> T4 RIKHT, ZhZhORKROBEEY L L CREOLER DT, DL,
GEDDRBILDONTHD E, ZNTNOBREREOEBEENZ DT LN TES, LPLIADIL, #
NS E AL CERKEMN T, C. capitata japonica DY 5 ICIEAFEKIRCHEZ - CHRCE 518
BHICEATTwD, LaRsT, MROSFEEWTIEEEY L L COifEdd % b &L Ry, MEHY
KL THBICH L CTL VBB E 2 -t ELOND,

EOH ARKBOBSEEEHOHTIEL LTOD Lumbriconereis impatiens. Claparede

% L OBDHAIT A L OPOBERMEE SN EELERINDG C EPS v, & CCELEBHTHFEDOM
B LU, ZRABET 2O ME, £ OBELENMEEINRBICEXR ENE LvnbhTnd, £
CDEBEDRTY, THHESBOBEREORASRELADTEVOLLIEESAMIRIEERAER LS
2 HNTEE, BROTFKIROEEL, LD OEE ZOWE BE L) OWMAYES LU, BT
HERBOERICER INS, LEadoC EEEEADYHECBROBEERIZRE(HOROLN, O
DEOWEILS ~, Thbb, EEORMTHER (Allen, 1899 - Davis, 1923 - Prenant, 1932 - Powell,
1937 - Southward, 1957), &AM E (JNEE - 1%, 1949 - Holme, 1949 - 1954 - Jones, 1951 - Wilson,
1953), WEEE (=W, 1929 - Ekman, 1947 - Chapman, 1949 - )ll, 1955), {vZEAYHERK. (Reid, 1929 -
Mg, 1955) % ELDTHREINTe D, Hf e KEOBRIEHE THY (Fih, 1944 - Jones, 1951 -
Southward, 1957), E7:WHHAEBELBYHEOSHICEELRITL, & JICFWEHED L EEEB~
BT L ORERYC & » CHBEEABRcH S (Davis, 1923 - Orton, 1937 - Thorson, 1946 - {
HE - RE, 1955), KB DWT HRE (U, 1951 - 1954 - 1955 - Holme, 1949) <48 O RIE

(Wilso, 1951 - Raymont, 1949) A EOEEERORLNTHD, Lo L—RICEKE, &R, KRAF
SR, WERE, BHBEED I URER SR, TROEECEICEL TEERL R E SRS TA
% (EHh, 1944 - Southward, 1957 - Holme, 1953 - 1954 - Smith, 1955),

CO LS ICEEBPHEDHMEBERL, & QCEREOBRICOACORENTREZE S », LIL, £
DB EBHUE DORBNTOTEOBRIH UONAELIDTH S, A UBEIC DO TRE - KK T,
Ak & OBIRE G L 2 OWEM 285 (Holme, 1954) LABMEESEMNP v, T TR, FIPD
BEKIRICERICE BT D Lumbriconereis impatiens Claparede D/3f & BRI G L OBIREBE T2
L eI, TOMEEYE UCOMELHRT D,

WE PRI - KEILOWTEREE - AR (1953), BEFPIKEERAAER (1956~1959) LU
R (1954 B CH LLDRTnD, Zhbic JIZPEIREKBOREKRX 8 ~30°C, HREIH
AFN %% ¢ ORI - KEWA S CRFIICH9 %% CIET3 54, HBICII5~18%Th5H, BREIC
HT 5 PR R T ERICHE L CRRERTH S, BREI T ARMOBNIRIBERD 1~2 AIC
BEERY, BEH6~7 ACRIET TS, ¥4 EJL0RME I OEERERT DI D, SHO
AR, B EERREEA E OWAKIRER &, KIBAHRFEERETE 26 KE20m $ CONRROEAT
BB, FOEBRERER AR - =K « Filiz £C 6. 46~18.57%, *7zEBKRIL 9.5~20.8 °C
Thot, KB, EERAEBEESEKCDOATHD LEEBHOSTFLEETLIREAERTH LA, &K
MDD E BN RECRBEEAER L ZAS R0 T, BIKEADY L OBRER Uk,
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KXW Claparede (1863) IC L » CHE SN, #%IC Fauvel (1923) - BEE (1938) &I L o Cad#k

EhTnd,

ARIRFTHEDHECER I N7 Lumbriconereis JBIC

Z4Hy, XEETZDS5H L heteropoda Marenz &

ECBEMTS2, Ll L heteropoda ICIESWRAIBMENITICE <, & 7ERITERD RENE (BT
LT3 5 EDETCRATE S, EOAHXA { Fauvel (1923) - Hartman (1944) - Usehakov (1955) -
Tebble (1959) 7 &iC L ¥ REHEE - #ib¥E - 10 - Bk - bk - BIEES LUBHA SRS P HH/E S
Nize ARIPTHMRE (1938 - 1940 - wM)%gﬁ(mm)ﬁM& e - TH - W - REERE TR

240

200
1l 160
fh 120
% 80

40

£ L7k, RAET
PE L 7B 7Kk D
E AT OARTE
OfFELREERT
IR L2 & <
T, BEKEEKk
KL s 5
RUSEHTDH
%

FBI1H S
RSB ORER
EREEILCL-T

Ry, KETY

B37 L. zmpatzens @j*%{ﬁjﬁkﬁbl&}ﬁﬁkt_ﬁ@ig’“mgm BEOEREEL
FFEE 6 EHEFIC L5 HAEMIR EBORTFERR

E38 MK S L impatiens ORFE
LeRomiR

- 0mFRER
BEE 1520k [0 10~15%
B 5~10% [E 1~5%

C T 0% - HiEmA

RBEICHEIN, FEEBEGOFHEAD D
CEBEDTD, HLMEOTRLIEEY & LCHA
THICE, EEREEEREEETD LD b, BESE
HIBLA X b SIEETHEARIC D 5 L OMEO R
RICLDIESPHETCH D, DX S BB DD REIC
DT, EFAKRCHEHRS &I, LBYHOK
BORMLREL S &0, 2O & BEEN & OBIRE
U7z, A%, REOREMERE M LRO R %
ez, WEREARSVEER - 425 - @il - KE IR
EOMRICD DT, BR L (3D,
PFROKIFTY 7~ 9 ADEECS CRESN,
HIER S EERT L, LSBT REME  RRLER
S EDCEST B, MHLRICONT S BRI O LT
WRCE R, FRREFOERIC LT NEEBO
M E e, RICATALRRAIC, FELRICS & D0
TARTO AR & MBS L OBIRE D5,
(1) kS — AR FREFICE T 5 2 A Ut o
SFBHATRES N, BEANMPICAHSTRES
htéﬁéﬁ%¢wiﬁ@ﬁﬁiﬁiﬂwn,it,C
DR & BHROKE, FREBY OFHREH,
BORTHER BERLE - 3 3 X ORRER &

— 34 —



PR 23R, r

20+
o r
R
B o I
w4
L1 1.1 1 1 L I £ ] 1 1 e | 1 1 ) 1 Il 1 1 1o
4 8 12 16 20 24 4 6 8 10 12 14 16
e (M) r BB B %)
201~
ZOF B \
r 16
16+ .
.lzh / - 12t .
. .« 8_ °'
st / ) "
- . " — -
A . : 4L/,
1 1 ] 1 i I. A 1 1 b4 ) 1 1 | L1 1 A 1 L 1 1 1.® I. ]
5 9 1B 15 17 20 40 60 80 100
MO K ol RN

30 MUKEICH AR L impatiens OFAR K & TR & DR
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F58 (asbecedre) KT DNDo FNERDOEDEHICRT B FARIUIKBICRT &3
DTHBo

Fi, @ErOBREO WEAECT S0 RHTERY, BT0 BERO PHEE LTHRLT
Arithmetic mean® i (Holme, 1954) X h BE Lo FOREFED LHIAFAIR LI

KA EEORFHEKD Arithmetic mean D

FEH]
: - EHo |# &
Ay Vo | BT R (mm) | PG AR | Hark
>8 (4.0)~1.927 2.963 0 0

8~ 20 1.927~.0.833 1.380 4.4 6. 072
20~ 32 0.833~.0.495 0.664 0.1 0.066
32~100 0.495~.0. 147 O. 321 2.2 0.706
100~150 0.147~0.104 0.125 2.3 0.287
150> 0. 104~(0) 0.052| 91.0| 4.732
100.0 | 11.863

Arithmetic mean=11. 863+ 100=0. 118mm

20p ZoFETE LR &S ORER TE
SPHEE, S ECBLRREEmEDS
e T BELUTOL 5 ThHbo
a BB 5 1.203~1.986mm
bEIPE 5 0. 268~0. 854mm
¢ BBk 5 0.123~0.477mm
dFIRE 5 0.076~0. 268mm
e BB 5 0.057~0. 11imm
9. ' EhiT, BERGEDRMAELRY
5 i, 3HBOMEEREITSLRCD
. ! fap ] < 'C@ BHo
I T EREORTARYEFT 5 5ke LT,
o IR B 5 % BLED 3L Z N WEEDSH Do L
L. BREHECIRMER L oLLE,AR
HC EHEOMFHERLFERTS 3 Hik HChb, BMURHE & Arithmetic
(BRLE - BREEHE, LU mean » OEICIXADHENAD I B
Arithmetic mean) OB{% DT, ZZTHETE & RN TFHEEH
HRHEERTEL L, EEBYOGMHE D

C

0.4

'
'
'
'
1
'
'
!
1
'
|

S

Arithmetic meam (mm)

Eé%%%% Lo

DEBNCHBRD L SHIC 4 ERERFEOFALEL ORI, »IFNOBERICIEFHIKRE (, HEOBK
FEODZ LT L ZIKEGJ%‘Z%@_%%W) DO BLOE—DOERCZEINL CENDRnEELLN
3, L LEEROER LC, ABOREERPERERTELBATELOALMENS, ERELEE L
TFHEALEROMBEEHETE D, 350D, KES~8mOMHARERBLE L CHESTH .
ELTOFRERBEANZ AR ERBEORELRTIFT S, BEEOK I S -E CH»4L - TET
45, X, T TICO L S5 ICRETYOREER & BEROMICE—BIC HFINEERE D 5720, IR
BOWEMIC L7258 - CEER I HEMNT50C, B—EOERLE LCREBL T 70T, KEBEATEL L0
Ik Uil ©h <, £BSHE L CHEREROS AR ERITTH D, $77 BEREEN0% LT T,
GEREN 8 BUTOEE, +hbb, DEIEEDREOHS CRAED FHERN S Rdctd &
v, Fe, HEEENLSU ECEBYNEFE S KRB EALEERE LR, ZALDERE LT,
ABREEOFBYEIIFEE L R P, $-ThRERELSNERLHFEF RN EBBLLNS,
WIC, KSBILHH N 5 RNEOFMAILELS MR EBELRE L OBRY, & 2ICOXEFERDG TR
EDERICDAT HARNCEESTD, ABRRECER > FBEFICHE T2 2 AL, KEMEY



&, WERKOBENZIBAC ETHESTON, ChALBREKBOSMOHBRERE K-> Cnd &L
ND, BEAGED D FBERICARS YERORBMELRLE B> T2 0, EERADLWE, H5HIE
WRTH S =&, WROHAKEICH D=0 WAR CHEKOBERBAZ &, 3L TCOKIRD 1
CHRD O, 2o AN CEHOR BERMAER-Tnd EREDERICLS, ¥ MITH%EE
BIho> 1 5 ISl Ch b, EEFOERYIEBECS L, BYHRARRTH L & & HIC, FEOHML
RYET 5. SHIC, W - BAMECHDR L EEEORERL, EERDH N &b L UKEME T
WEICIR BT 2 C LR ETh D, REORMEENE B RELHIEOBRE KREORICE, WEHAK
WOEN EHET D ORDDICEhobbE, 7 VEOEK, BROEE WAKOBEE, KHEVOH
BYOREBREICERRROND, TROOKRE—RICEHHHD BECH Y, KELZOFETLHy -/
VR EORBIFIFENZY, 7Yy OREHE %Y, FAEDE-IA 2L {EAT S, HREOHW
FRFRDRD o, FBO L 5 ICHEAER L T M OREIERRE 6.16~18. 57%4CTH Y, *
mmﬁf%ﬁmﬁ%m#awm<,ﬁﬁ@f%%%ﬁ&@%k@ﬁ@mo

ENHDC & HARBOAMIKGE, EEOHTFERE SHFRYE KEDYOMEN, HRREE T
NEROERE 7R ) EABEEZ D, Lnl, ZAOR-FR I XEEAEREZA6 9, TR o DEs
OB E, HH, WAKOBEER EATBOREN b -G ABBICERAND C & Bbhd, K
H O EPLABOITR LD ER L >T, WAKOEEHACHE, BERORE & &
HORBERELDLBERELSLLELLNS, e _—
(2) KWW - #0540, 1~5) —RERHIL ASEBEIC L > CREDDT, ZOHHRICE:
SUOBPEABOND, UL, —ENICE 10m SREMET R EA-RELRLRL, Zerbiae
@%Kﬂ#ofﬁ¢%éo%%K%Uéﬁ&@k%(@ﬁﬁ#@*ﬁ&%()&¢%%f%t<,@%f@
ZNIE EFE TR, CORRTBAOIE L EL N5, bbb, WHICEHHEY Ol by (5
1, 1938), WAKOHEBIAMICH A0 Th 5, AEOSMEIHROLE S 51T DKE TR, C. capitata
japonica DT EMHHINCHER TS, CHIZRIFR T O_EL, ikﬁg IR E S TIHLTH D,
T EKIROTE F SR IC 1D » TR R T2 D%, DL SICHROPEBICLLC ER%n, Ll
MO LS IEIELGEOBELLZKBCIER L TnD, 0L S BRBRIEIOKE TR H TR,
COBRMEE BICd O, FORKRTY, AFBEBED C. 0.D. :HLWEEZ TR ZAORIRT, Eh~

e
]
|
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@ % | 90.3]90.9]95.6|93.3|93.8|097.6|82.8]|01.4]62.5]79.0]957
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B 10empToMm e, RERBROVRARESOZF %, TEABIOBICONT, 13 REBEMICHT K
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2&\\@;\@\5 K J 2 J 3 | 4 ) 5 } 6 ‘ 7 } 8 ) o |0 [
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t 7 # + + + + e +
4 v W v A + + +
< H L A ‘ +
s A Y I H A +
C A ¥} LA +
<~ a  H v A + + + + + + +
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Al I SV T s I | + + +
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+ v a v g v A + + + + + + + +
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—sk VE ML= H LA + + + +
44 V< F=ivd + + + +
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/A R S et + + +
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FROBHERECHONEEREC L >, Te LTRAEORERRI L,
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449 =KL = 622 | 462 1.0 5| 67| 21.8| eos| 4s8| 400
t 3 P 7 1 100 "
~ ® 5 H LA 16 13 76.9 154 15.4
FH R < H LA 41 26 2.3 7.6] 100 - 3.8
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Studies on the Benthos Communities of Littoral
Areas in the Seto-Inland Sea and the Adjacent
Waters

Ryonosuke KITAMORI

Résumé

This paper presents the results of the studies on benthos communities of littoral areas in the
Seto-Inland Sea and the adjacent waters. The studies are divided into two parts, that is, a)
bottom fauna as indicator species, = b) benthos communities as prey animals.

The results obtained are summarized as follows ;

a) In recent years, water. pollution problems concerned with fisheries industry have been
increased with expantion of industries. Numerous physical and chemical investigations have:
been carried out to estimate the effects, but few one has studied on the bottom fauna.

The author has studied the animal species and association of bottom fauna, particularly some:
polychaetes, with respect to the pollution in the sea. And, the relation to the distributions of’
bottom fauna with respect to the main factors, especially the grade composition and ignition loss
of the sediment were discussed. )

Some species of polychaetes are valuable for indicators of marine environmental condition by
virtue of their ecological characters.

1) The suitability of collecting method for the bottom fanna was investigated statistically
at several stations. .

The animal species existed, the number of species and the individuals in the samples which
were collected with the specially weighted (4kg.) Ekman-Lenz grab, were nearly equal to that
collected by the quaderate method which dug out about 15cm in depth.

2) In general, the numbers of species decrease and the percentages of polychaetes individuals.
in total bottom fauna increase according to the polluted degrees of substratum.

3) Capitella capitata japonica Kitamori is a dominant species of animal in the bottom polluted
with domestic or organic industrial effluents.

4) Lumbriconereis impatiens Claparede generally distributes at the bottom of littoral zone,
less than 10m. water depth, in normal condition, and it is the common and abundant species at
nursery grounds of useful marine organisms.

The distribution of this species did not only connect with a single factor such as water depth,
grade composition of sediment, ignition loss of sediment, tide, etc, but with the combined conditions
of these various factors.

5) Cossura coasta Kitamori principally distributes in normal estuaries; nevertheless the
species was the dominant species in the estuary of River Onga (Fukuoka Prefecture) polluted by
colliery wastes.

6) Sternaspis costata Marenzeller and Leanira yhleni Malmgren distribute in the sub-littoral
zone, deeper than 10m. water depth. And it indicates the influence of offshore water on littoral
zone in the botiom layer, if they would be observed at any place.

7) Polydova $auchibrvanchiata Okuda, P. (Carvazzia) kempi Southern, Prionospio pinnate sp



Audouinia commosa Marenzeller, some species of Nereis (Polychaeta), Stenothyra edogawaensis
(Yokoyama), Brachidontes senhousia (Benson) (Mollusca) and Nebalia bipes (Fabricius) (Crustacea)
resist to the areas polluted with domestic and organic industrial effluents. v

" b) The structure of bottom animal association was analysed through the composition of species
of trawler catches in some areas, and it was clarified that the benthos communities play significant
roles in the structure.

The tropho-dynamic relation between benthos fauna and its predalor animal communities has
been studied at the Zostera region (Mihara, Hiroshima Pref.), the fishing ground of coastal
trawlers (Onomichi, Hiroshima Pref. ) and the offshore ground of trawlers, around the Seto-Inland
Sea and the adjacent waters. .

1) In bottom layers of these three fishing grounds, detritus and benthos communities play
most important and foundamental roles in biological production.

2) The benthos communities are utilized rather evenly by the benthic fishes as the prey
animals, although each of the fishes has a own feeding selectivity.

3) The seasonal variation of the siomach contents of fishes was fairly resemble to the
seasonal variation of benthos communities collected with the specially designed bottom layer haul
net at Zostere region.

4) ‘The. benthic invertebrate and the predater (benthos feeder) are important in the littoral
zone ; on the other hand, the benthic piscivor and the plankton feeder are important in the offshore
area.

5) The annual fluctuations of total fishing catches at Kasacka Bay (Okayama Pref.), were
rather related to the annual changes of fishing efforts, although there are many other significant
factors such as the fluctuations of fertility of the water masses and the populations of the bottom
communities at the area. ’

The fluctuations in fishing catches of benthos feeder were corresponded to the fluctuations in

populations of the benthaos communities.
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