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FBRFBHOATHEREAETRAEE Lic, AKX
BERINFD»HREFFHI0~15 km B L, #ES
AL1/50REDHBIEDRKTH S,

AR R NFN A HARAA TG 525, B
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FEv»Fr s 0TI, £ T, REKE
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Division number of the research area I and II.
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o3, ARITzonTir197747 8, 9 A, 11AD
RUL SEDEEXIT-R (1o

2.1.3 WEHE

B A L B (BB R 1/30m7) A
Wi, BRERAEKBEACEEShRB S &, KEHh
SEbd L 2 ~ 3R HBE LTIT, ¥, B
B Kb OREFITIESK X > T a»50 B+ X
W, 200m &k RBECHE LEEE, ARETRD
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W TERE LoBiRIL 200 8 MIMEEEDA, &Y
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Measurement items of the bottom
sand and the benthos.

(MEHB) ® &
AR R (E
J% e 2y 7o 150 DEF
w8 Loy
34 BEiW Kk E
[Tt | s
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BCEBL, Z2E0OENNELITV B, EREKE



PDEBERC ST IEBBE L~ 7 a1V  AORHCETI—EE 3

TEDRBEBLAE, W0 LoERRRBLTY
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o BEREC e A FEE B 3THE LR
ob, H1EALEIMETHHE LIV, REZ &0
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W OEh ot st17, 18, 19 ORETEHWENR I
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S ON e 2 W0 FEMOIRE Lic, K
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Do foiddid 0.9~1.3mg/g DfEIR I,

N{Hit CEDiziZ1/108E T, CELELL st12D
0.16 mg/g X\ AL L, MO 0.09~0.14 mg/g
EERBCEZNE -7 ((FR6),

b. 7RI

KT LB LCHER R L 28 EROE Bhix/h &
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EEL, H2ED 1.65% B rsBEhotee LKL, F
2 BIOELE A 5T DI st9 DXEH 5.96 % LEBERM
CEh-z LIBELTED, ZoKEYBRTEFY

i1 1.35% T 1, 3EDFEHELIZEAEERIL

RKEMDO R TREFAEL & b AREOKE XM T
<TesfERVR LR ((fIR5),

s ON fH:vvvvemrinenens HIMOFPEROLHE L, C
{3 0.9~1.8mg/g, KEEFIHE 1.20mg/g THIKI &
bRk EVENRERI,

NffiizAiI LR L C {HDOI/108ET 0.09~0.17
mg/g O TELT A2, CHEOEA R EKKEDBR
GHE T o (FK6),
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0.7 D EoBGIEDHBENED LRIz, i, MANE
xN {&, 0.4~0.7 OFRERET S EOHE HbN
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Fro, PRRIEE XN AE, AR < JE5, wIKIE

XN i, 7c&DlEic—0.4~—0.7 Oh#ECIETS
BOMBENED LI (£3)o

b. Ak

Vs X K, DRIT 0.7 DLEosy IEoRBYA, ¥

FXCHE - N - C+N{H - BI55RE, ®WEAEXCH -
C+N{l, H%GRH<CHE - N{H - C+NH, HeE
xC{fi - C+N{H, CfixN{l, 7c X oljic 0.4~0.7 O
FREEOEOHBENED DR,

¥, PRREE } BKE - B OMIc —0.7 Lo
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3.3.1 #M#r¥ & U Biotic Index

a. 7kIKI

LFELE U TOBEIIS2ME, B 3,165 b
Thotoe 2L, BRYE BHEELIIAEACIS
EEhA A&, 8 3EsRA T4 2,386 EfF, H20E
DI NTITHE252BETH - 12,

BLHYIEARAETH L VHRBYERAT, 2FEY
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# 3 KKI kT sEEAHE OMOHEBREK
B3| (197745 A)
Correlation coefficient matrix between each measurement items of
the bottom sand in the research area I.
Ry R {E
e & | —0.593
w ok 0.784 —-0.232
BHERE 0.015 0.766 0.264
MM E | —0073 0.153 0.046 0.097
Cfl —0.080 0.282 0.174 0.200 0.839
Nf& -0.560 0.359 —0.454 -0.013 0.662 0.705
C+Nf# —0.129 0.297 0.118 0.185 0.844
AR S| K EHSHEN(EBRERE CE NiE  [C+NfE |
%4 AR 5 REH H OMOHBIES
#a3E (1977411 7)
Correlation coefficient matrix between eaeh measurement items of
the bottom sand in the research area II. Novemer. 1977
PRI
b/ & —0.941
& K E | —0805 0.950
%= HmH | —-0358 0.424 0.380
AWM E | 0157 0.180 0.137 0.188
CflE —0.536 0.620 0.542 0.623 0.568
Ni& —0.440 0.477 0.370 0.526 0.332 0.664
C+Nf{E —0.544 0.625 0.541 0.634 0.560
hRNEE|R SR % E(HFAK(EMRE| CHE N [C+NfE |
7o LSEEGITIL 60.87 TH-7 (M2, &)
mMAorMTiL s = A% <, 2, 4888 14, % b, Al

7o, SMH 2 @EEAN ChickG I, 1oL, 77 H
Gt Hemilanprops californica 7 8 3 1D FH7# T 480 A
thEBENCE CHB L,
RSN TR B S BRI 1618 242 B TS
<, LUT#ktkBispre RO 78 158 Bk, M BRI
X 1 #& 252 Bk, SSBEMYIIE X © 5 M0k K

o

Biotic Index (3.5 1 [i45 16.0, &5 2 [6]A° 14.8, % 3[4l
M 54.2, Ty 28.3 ¢, HIEPHEREEHEBE LR <
HOBEGROBEINC L s TRKEELL -T2, 7o,

SRAEYE U COEERK, BHEBTIE, 1,847 BE%
Thotoe BEACIBZEHIAR I BTN
<, RENENCCINER 2 MIARAT49%, H 3L RNTI9
ETh-Too EERTIRE 1 RHEAT 1,015 BiF, #
3[EAE/NT 3TLEGETH -7

LABELH TCOBSBHIBHENSERTENV T
AhEEN37E 52.1 %, B4 1,308 ik 70.8% =
LT,

SEFUATIERABHFEHE VOB 28B4 & %
<, LTHREYH 450121 105 Bk, MksmiEk
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F' ,
F érsseta h Second Third Total
MOLLLISCA ] ARTHROPODA [ oTHERS
ANNELIDA BB ECHINODERHTA

2 KKI kBT HER/EFD~< 72~
v ASEREEEROLR
Ratio of number of each kind of macro benthos
collected in the research area I,

Eo 1 B8k, kEkBYIERE D 6 304N Zhic
W,

Biotic Index (2 AGK I & HE LT &L, 1M
MBAT 22,1, 26, FIEIEPLTH 94, 95
T 13.67 THoToo i, LHMERTTIL 2601 T
KK I DHESFTH-7 (K3, fFF2).

3.3.2 /MK

BEKBRAO v} AZHON R, DMHEEENS
72, AFPEAOKEZ L O HEELRE LB v
AETRDI,

a. Kigl
« B EBRECOBG LA £#FHEACSE
5 ERKEOE RO AR TP EIZE L E A 42.6
{E{k/m?, 2 EA 64.3 ffk/m?, 5 3[EH 40.3 EE/
m? CEENIL o

RKEROKE T3 1 o st 19, F2ED s£12, 15,
19 CERSEYEMEH LT 300 Eik/m? AigOE\ MBS
HB L, kL, HEHE AREEILHEEARIS
EEMNAERL, @0 Lol »50IKECHRT
BB LERIE bR ok,

,OO I SR
(%) I 2

Second

irst
e

MOLLUSCA ] ARTHROPODA [ omERS
ANVELIDA X3 ECHINODERATA

M3 KRICHTHEHEHO~ 7 v~
v ABEREBREROLR

Ratio of number of each kind of macro benthos
collected in the research area II.

fods, WREHEEREOUBE TIARER L IEED
KEPEHEN G, SREYBUCEHTHHEOH
5.5 {5 TH -7z ((IX7 -8 -9)s

;=577 )L/ L AR FIEILEE 3 > 109.7 B
/m? Ak, $20ED 8.7 Ek/m? HK/NE LTEEH
j(é'\"o

—7%, KEROLETEE 1O st6, 7, 18 THK
B EfET5100~400 fHik/m? §ijgko, i, H3
B0 st 9 CTEEAX LR ETS 1,185 HfE/m* EF-
FEWEATR SR, L, KRB LR FRB
LLAERC I AEBNAKEL, W0 EOERE KEL
wBET s AR E b oo (FFR10 - 11 - 12),
s EIRE AR TFHEZHE 2 MO 66.3 A
/m? 5 3ED 1,442.4 Bfk/m® FCHEARCL->T
KECEH L\, REROLETIE1EOD s 2,
3, 5, 18 THME%EHET5 500~1,000 fEik/m? 7
BOEENTR IR, Th, HIENL 3, 9 AkRE
LR L b 100 EH/m2 Y LoEWERER, Th
BHEHE L L b7 v HOBBEOK &, » iR
LTV %,
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fo& 2%, st 1 @ 1,410 fEfk/m? fr 1,020 f@ik/m?, st
4 @ 3,480 @ {E/m? ch 2,895 f@fA/m?, st 11 & 3,810 @
f&/m? R 2,130 f@f/m? % 7 ~ HR EDH T 5B,
AO»b0HEE - OBFIITBEE TS, £ 6~
F3EDOFHETRICHH, KREOK EVKE THEL
LB ERB RO ((FK13 - 14 - 15 - 16),

s PREEBYH e KB EHEGE 1 ED 40.3 E
/m? 28 3@ 100.3 Ek/m? ¥ THIHE LTV 5,
Rt T g 1E, st 1 07058 4/m2, $2
[Bl, st 10 @ 420 {Afk/m? #3168, st 5 O 570 {Hk/
m?, DL5EREYESE LTHENCECE O R
ThafrPmsrEbhi,

Mo EOEE, KECHETFMERTHLH TR
ot ((FIK17 - 18 - 19),

cxoftoBty-- K[LBHHBRLE  EoBmEhE
WA LU 3 MO FERCHE LTV 505, KK
FEER TR 17 TA D, SHER L v ((FIR
20 - 21),

N P STA I ST KB 2 [0 198.9 Eik
/m? wBNE L, #3ED 1883.7 Ek/m2 ¥BEAL L
TRKELEF L7 KEMOLBETCIAENC L 25H
BREL, MO EDESE, KELOBRTOS MBI
THETH 70 (FK22),

b. &%l

4% N /L EREYFEHRL L, AKPHHE
5 2Bl 30.0 fE{E/m? &/, 3 [ED 186.0 {Hik/m?
RAL LTER L, KEMOHE TIZKEDA ZL
KETH\ EoRIhAHE r A7 (fX7-8-9)
- BB KB FHE L 1= D 677.7
fh/m2 2B 3 E D 136.0 fk/m? ~ L@ Lic, Kl
1D B T KB D /D BV IXE TEWED, KB HE
EHOARVCEETECENIRIRATS, = DA
HEkH, EEBELEFEHALTED 5 h it (K
10-11-12),

- FIREI e VB R ESHE L, ASRFEHER
1 [Oo 58.7 ffk/m? 568 3[ED 10.0 Efk/m? ~ L
B@wE Rk SR L T3, KERo L ciiBr
B & Bt KBNS CRBETECEAR SR (F
13 - 14 - 15 - 16),

s BRECEYH-woeeenveeenns HIRFHIE L 15.7~27.0 fi{k/m?
THABEAR LI AEHLDE -, KEHO LB ClrEis
PKED/NICRETEHEY, EREI B KEDOX
EVCKETECEEZRTEAN RO ((FX17 - 18 -
19,

* T OB En@p R RENERAREER L
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T 54, KEEFHE L 3.0~12.0 EfE/m? CTHHE
phEG (fFR2D,

e B lY R R AR E 248 1 Bl 881.0 ik
/m® b 3[E D 371.0 i/ m? ¥ THEIR Lic. X
O WEECIIKESFREI LK EVEECHHEIRE
hic (ffR22),
3.3.3 ZRHPMOSHBEDIERN

ZEHEIOS HBAREMB LT EHRBMTH L8
th, B, B, BEogEHYLNRe L, SRELSD
WOSHABECOWTHERERKE I 5HBRE 2 K »
7o

a. K1
HILORFEY X MEEHWT 0.4~0.7 TALHE
BEOIEDHE, REEH<HEBHT —04~-0.7 O
FREEDAOHBEARS bR, E1EH,1HE3ED
FHCRABEFEEDL —0.3~0.2 THDH, HBEMIZ/X
hote (f£3)s

b, KT

81 10 OAENY x RIVEY, 2 EOREEY X &
R THREDEDHERS, 3 EDOREEY < WK
Y TE UL PREDADHEEAED bR, KIKI
LA F1EH5E3IEBMOFEHTILEEREL —0.3
~0.3 THBEIM /NI ot (FE4),
3.3.4 BHEER

a. K1

AERFSERE 1@, $2ENThFh 2.785, 2.360
ThHh-T-OKrF L, FH3ENE 3512 TR L L T
B, XEHIOHECRIE1IRO ste, F20ED st 2, &H
3E®D st9, 10, 13 £ LI\ T 5.0 LA EDOE EM
AN, EIEIED st 9 Tit 8929, st11 Tik
11.805 LD TE\EIR IR, L Lighh, K
B &S SBRMCATAC LI AEEBNKEL, HnLofE
B, 35V IIKELOBMBEIRLA TR -1 (R
23),

b. KEI
KIREHELE 2 10D 5.255 23EA, F1ED 4.550
M, T 4.804 THRIRI & B L TRk XL {HA
RENT D, KEFD LB TIEEBANKEDK E-
RETHEA AN (K23,
3.3.5 SILIBERER
FEKBAEKERO~ v b A-HBORMUELA<S
LB EKE FFEHCOWCETORLEEE G
k*bf:”“o

a. KRI

#1108, #2ESRCENNS L, REMoE
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PR CH » oo 3 3 ENRT 2 @ & LB LTSS
lehBEAND Y, BRI st T~9RBRRE LT
st 1~6, st 1~6xst 10~19, LU st10~19 D 32D
e, sHCELUEOEIATEDLRL (K4).

b. KEKI

£ 1 [EICiL st 3xst 5~7, st 5~7, st5~Txst9, I
U st10~15 D 4oD 7 v, 7 NICELEOR 2
Bdbhic,

22 EE SR EL N E L, EER OB RIIA AR
THhoteo BIETRR 2@ L L TKERCEEE
WAL, SE1~6, BLU St8~150 22D 7 = » 7
RicE A Z s bhic (K5),

3.4 EREL~ FAAHFBEOHER

EEE~NVFAOSMEOBER AL D, FRE
BARKEOKEREEE~ v b Ao HEE & OMBIRE
YEBERC L > THERE L <L ETRDI,

a. KEI

2 B O RNEE < FRET 0.8 LI EOE - IEOH
BIAEED bR- b DD, FDiEAIE £0.4~£0.6 DR
Eh, FRUTOHCERCEL £2BERAHH &
<y P AZEONHEE & ORERITHETS -1,

7oL, E3EER - TRAE, SERIIRPRE
ExE L BOEB L ORTREOHB AR THR 5D
bhi (F%5),

b. KIKI .

KR EHEBE L TEBRATENKE L IL>T B
v AMSEEIHEED EEERETESOMHBIHHH
ZREYRBL, PREBECE LU UIPRENHRPLRH
WADHEY, ¥, HERREBRMOFHBIIK LT
EDHB%ET Lz, &< 1 HO¥%EH X MBAEE,
# 2 EDEEE X HEAKE TIE G HEBEESAT SR,

RS E 3 X CREB RIS EREIHR
ficER Y B, B U ChRREEB L TREDHES
%, BMBEWMEBELUAOMHMOZFBE L TRADCHEEEYR
L,

ks, BEBHOIEREL 3 EOEEYE UTEs
HEECELTTRA 5, BAREYRMOERER
BiL, A UBKEHOEAE L I EERNOBEEYRL
1o

¥h, &~y ATERERER &b PRUEE
B LTIz ADMEY, *oftoEE B LTiXEDH
Bt RTEENEZETH - Ko & I 2 BOMARE
B LTy BRI T B,

Foft, GKEBY, HRERECELTIREARS
ZEBHSAEL, EELAEB LoMERII A<V

AFEL BRNETRHETH -1 (F%E6)o

4. = ®

4.1 E "

K I EKERTOEEOHER HET 5 C & ERiAKEK
DOFERN R DIODEETH D, XL, KEID
H1E, KEIoK 2 @ORES-THE 9 AiTb
RTWAZ LhBERHTOEH L IGERT 2 & Th
i, WA RB—B T EE O LR H D EEN
EEZLNRD,

WA T O ASLE LCHlE Shiod R £, ®
oy, #KEE, WS ERENTBIT B A AREO KB ISER &
CEREREY b L PHHEOEDBERT 15

FF, FREEECOV TR T2 19X T 155.0
+35.0 AU T A5 T 143.0230.0 ThH 7o & T H 5
b, T=1.025-7%, {HE19+15—2=232, #:2(0.05) =
2.040 X b, HEKE 0.05 TIREHAEOMICHEXIZE
shhivT ki,

RS R TE T =1.213, S B EEXDH S
WRECR Y ULEMEREIC L h T'=0.966, HEHF
Ko R\ ik T'=2.928, &/&bh, BH/RDSVCTULERE
ER@ED LRIV, BRE, HEREOVCTIEE
ENBEHBRD,

UEDEHREM L KT L TOHBIEIL, KiB&ks
LTREERARI OAHRLRHVAERNTH DD
%L, KEBITRIESE% L BFATUSIDfN AR
B—ThHB LD ENTEL S,

—%, FEAR I 5KHEEBOKBEPHECKE), Kik
RIOEI KK I DA HEETHD, TOBH & LT
i, (DRI CiR19774 7 A~11B ¥ T4 » ART
WELFhobhicDi WL, KEI TILI9764F9 A~
197745 A¥ TOM8 » ARE->THAEI A oo
EREOZEEMAAEY, QKR XA EIHTHS D
K, DA & BT ORI EY T
T, REEEHREEOELSAELY, O2HN—ILE
xbhb,

Zhb 2 APV THEKIRORE AV RIS 1 HRK
EBHBRHFIEETHD, L, KHIIETREFE
WROBEHNFE L LEBSFE 20 (3A) &
U 3E (5 ) o2 AR ThRKERE, Bo0F
BEN TR Fh 216.6—160.0 ¢, 2.82%—7.45% &K
BRELLTVA ELRADATRELIEHELYRDD
ONFLEEL LN,

—77, AR &HBE L AR i@ Lic EE R
HHZENEL B, e, BAIKE 6~10m I
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4 KRIETHXERO~ 27 =<y ARLEHERK C

#3E (197745 8)
Similarity matrix of total macro benthos between each division of the research
area 1. May 1977
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Number of each kind of macro benthos collected in the research area I. Blank
divisions mean zero value,

% 1 B | % 2 @|% 3 @84 it
] B E 8 8

PN | MRS | R | MRS | RN | fE RS | fER | R
KHEy | Bl T Bl 2 4 2 8| 2 12
RIKE) R (BT | B R 1 2 1 2
ol R 2 5 1 15| 2 20
% |9 w1 2 |1 1|1 4| 2 7

s |
7 i 4 9 |1 1| 2 19| 5 29

rRIR B E % &
HiaE | R W 6| 45 |5 81 | 5 2| 7 158

ES ]
/I H 6| 45 | 5 81 | 5 320 7 158
& it 10| 54 | 6 g2 | 7 51| 13 187
BE#Y | 2% B | 5| 69 | 3 10| 6 39| 6 118
Vi | 2| 23 |1 1| 8 99 | 9 123
G | 1 1) 1 1
& it 7] 92 | 4 11|15 139 | 16 242
HiEEY | PR (& | % Rgl 1 5 2 26| 2 31
" ] 7 300 | 5 78 | 11 | 1,550 | 11 | 1,928
7 < 1 1|1 6| 2 481 2 488
a2 /81 1 1 1 1
%M s FR 1] 14 1 14
fo B) ixka—e| 1 2 1 1| 2 3
& it 12| 323 | 6 84 | 16 | 2,058 | 19 | 2,465
EOmy | Bd B 2} 1 3 2 3| 2 6
MY | R B e B 1 1} 1 1
HEM | KU | 4B Bl 1| 51 |1 751 1 126 1 252
& il 1| 51 |1 75| 2 127 2 253
® # 33| 527 |17 252 | 44 | 2,386 | 52 | 3,165
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Number of each kind of macro benthos collected in the research area II.
Blank divisions mean zero value,

£ 1 ||| % 2 @ | % 3 8|4 i
F W FE M

FESY RS | FESG | BIRE ) PN | MRS | FEN | RS
Kt | md T B 1 50 1 4 2 9
BkEY | R BT 8| 4 B 1 2| 1 1| 2 3
¥ B 1 3 1 3
% & |5E | 2 17 2 6 2 23
-~ B 1 1 1 1
N 3 18 3 8 2 4 6 30
PR R E|E 15 1 2 1 2
BEfEE | R W 6 94 7 20 6 182 8 296

R B
4N 6 94 8 22 6 182 9 298
& B 10 112 | 12 30 8 186 | 15 328
Rt | 5% ;3 w11 320 | 12 73 9 81| 16 474
E 1 8 461 | 13 290 | 11 54| 18 805
T~ 54 26 1 2 1 1 3 29
Gy H 22 807 | 26 365 | 21 136 | 37 | 1,308
RS | WEk | & W F Rl 2 2 1 3 1 2 2 7
b R 5 53 5 26 3 6 7 85
7 - 1 5 1 2 1 7
o RN & of 1 1 1 1 1 1 1 3

- RAVIPAVE 3
it K| iAka—s 1 2 1 1 1 3
& it 10 63 8 32 6 10 | 12 105
Engy | B 2 :: 2 7 1 3 2 12 3 22
HEEY | KR =3 B 1 3 1 3 1 1 1 7
B | HighE | 1 ¥ 1 18 1 24 1 26 1 68
& H 2 21 2 27 2 27 2 75
# it 46 | 1,015 | 49 461 | 39 371 | 71 | 1,847
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Correlation coefficiient matrix between distribution density of each kind of benthos
in the research area I,

£ 1 @
"R AR EIERERE
K B W 0.382 0.026 0.023
R B 8 % —0.203 0.151
i R B W —0.117
wE B W
£ 2 M
WE B Y| REB Y| REH Y
% K B W —0.215 —0.307 0.075
B E B % —0.051 0.155
B R B W —0.205
BB W
£ 3 ©
REBDY | GBEDD | BRED D
LI N ] 0.185 —0.572 0.271
R 8 W 0.643 —0.296
R 0.137
mE B W
BEBDW | B EBH | RE DB
R K B WY 0.117 —0.284 0.123
R E 8 W 0.130 —0.004
fn B B W —0.062
M OE B W
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Correlation coefficient matrix between distribution density of each kind of benthos
in the research area II.

# al
WOE B W | &R B W RE 8w
L9 B W —0.271 —0.120 0.675
R B W —0.118 —0.266
i B —0.027
OB W
# il
RN EREREE
LN B W —0.187 —0.251 —0.201
&’ B W 0.223 —0.308
#ii B W 0.692
wOE B W
o ]
WE R Y| B RB Y| RE B W
L8 B W -0.311 -—0.267 0.295
24 B W —0.458 —0.024
i B W —0.124
wOE 8 W
¥ 9
mE MY | G REBH | REB W
LN B W —0.256 —0.213 0.256
R’ B W —0.118 —0.199
i B W —0.281
mOE B W
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5 KRIKKTHERE <7 vV AGWEEOHEBOR/D, HBEFRK
r(0=<|r|=1) % 0.2 /¥R D 5 B THR, FAMIHBE RV + 2P0
fodb, FRoIREEMEE, C, NERBOLDHED SRt

Rank of correlation between each measurement item of the bottom sand and
each kind of benthos in the research area I. Correlation coefficient (0=<X|r|=1)
‘is indicated with five ranks at 0.2 interval. Blanks mean exception of calcula-
tion because of minority of benthos number, or of lack of measurement of
ignittion loss and C, N value.
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S EN| -1 | -1 [-1[+1[+1[+1 -1 -1 +1]+1 ] -1 -1
R
C fili
N 3
C + N i
Ml &k &K B % | R EBH W R B W HE B W || s
LA AR AR £ % a % L3 a | R|BE| o | o~
ER \ B A A AR ECIE IR R A D R e
 PREEM [ +3[+5[+5]—1 -1 —2 —2 —2j—-2 +1 | +1
% g{—-2[-2(-3]-1 +1 +1 —1 +3]+3] +1 +2
wm Kk E|—-2|—-3[-3]+1 +1 +3 +2 +1]+1] —1 +2
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EXEE
[ i
N [
C+ Nk
Ml & & B % | &R 8 9% fi R ® % B E DY |eor!|smmx
WBIBRE | BE| 2 | 2 % | & & i & | B|#W| o | oxr
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el —-2[+3]+2|+3[+3]+3[~-1[-2]-2]{-2 +1[|+1 ]| —2 + 2
M| -1 -1 —1[+2|[+1[+1]+2]-1]~-2]-1 +1|+1] +2 —1
C ml—1i+1{+1[+3]+2[+2]-1[+1]-2]{—-1 —“1|-1] +1 -1
N ml-1{+2]+2f+2|+2]+2]-2[-1][~-2]-1 —-2[-2] +1 -2
C+NE|[-1]+1|{+1[+3[+2[+2][-11+1]-2]-1 -1[-1] +1 —1
Ml &k &k &0 % | R ¥ B B fi 2 & W W E DY |ser] sx
B UE(XR| 2| % £ | & L i s | B|ER| o [0
ER \_H f Dewwe| M [wm[aw] o] H [BeE |[mp| H |2 |E X
hRpER+1 [ +3) -2 -1 +1]{ -1] +3[—-1{+11-1 +2] +2] -1 -2
i3 gl-1]1-1}-1]+2| +2{+2] —2[+1}—-2[—-1 -1 —1] —2 + 3
w ok El-—2/+1{-1]+1] +2] +2[ +2}|—-1}-2[-1 +2} +2] +3 -2
HSEX|[-1[+2] —2]+2]+3] +4] —1]-1]-8]~—-2 -1] —1] +1 +1
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C i
N fit
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% 6 KBIRTHEEE~ 7 =Xy AGHEEOHBEOKA], HBIFRHK
r(0=r|<1) % 0.2 IR D 5 BRE CHR, EAMTHBESNY + 20D
fodd, EitmsEE, C NEXRROCHEHE» LB

Rank of correlation between each measurement item of the bottom sand and
each kind of benthos in the research area II. Correlation coefficient (0=|r|=1)
is indicated with five ranks at 0.2 interval. Blanks mean exception of calcula-
tion because of minority of benthos number, or of lack of measurement of
ignition loss and C, N value. '

A& & B 9 | AT B Y M E & W B E B W oo sim
WIHRE|%ER| 5 | 2 £ | » L3 ki s | B |BEK| o [
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HEEXK| -1 |+4]+3 [ +3]|+2]+3 -3 -3 -2]|—-2] +3 + 4
il WM AR |3 |+2|+t2|*+5]—-1]+1 +1 +1 +2[+2[ +1 ] +1
C {fl
N [
C + N f
FIERNXEIEEN K B E B W B E DY 2oy smx
H BE ZE| o | 2 % | & & s o | B Bk o |0~
s |[ER N\ E i e o (W mH] | o [BwE |[mp| H | P2 |[H &
hhpE@ -1 /+1|-11—-11—-4[—4 + 2 + 2 +1]+1] —4 -1
ik Fl-1]+1[+1]-1]+4[+4 -3 -3 -2 [—-2} +4 +1
2 Wk B | -1 ]-1]-1]-3|+4]+4s =3 —3 —2 =2 +4 | —2
HEE%[+1 |[+2]|-2[+1]+31+3 -4 -4 —-2|-2] +3 +2
il mW A E|-1]|-2]|-2|—-2|+5]|+5 —2 ~2 —1|—-1| +5 | —3
C [
N i1
C+ N
M & 6 & % | R ¥ & & i B B9 W E DY |oor| sum
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A a—-1]+3]+3]|+4]|+4 ]| +4 -3 —2 -4 | —4| +3 + 3
3 Wk M| —1|+t3|+3|+4|+3]+4 —3 -2 T4 —a| ¥4 | +3
s EN| 2|+ +2{+11-1]-1 —2 -3 +1[—-1] +1 +1
fa} MR E| 2| t1|t1|+2][+2[+2 —2 +2 —2 | -2 +2 | +2
C BEBl—1|+1|+1]+3|+2]+2 _3 —2 —31—-3] +2 | +3
N Bl +1 | +a|+a|+2]|+2]+2 -3 -2 -2(—-1] +4 -1
C+N@|[-1[+2[+2[+3|+2][+2 -3 —2 —3[—3]| +2 + 3
HIIER Y EIEEEK wE & W TR
®IHR|ZEE| & | 2 % | o L H a | B|EE| o | ox
| ER N\ 8 H (malee| o |50 mn]2<| i [mee|mp| 8 | t2 |# &
¥ bl | +1] —1] -1 —3[ -3{ —-3[ +3]| +1 +1 ] -3 |—-3]+2] -3 ] -1
% | —1] +2] —2] +4] +3[ +4] —2]| -3 -3 -3 [+4]-2] +3 +1
Wk K| 1| +3| +2| +4] +3] +4[ —1] —2 —2 | —4 [ +4|—2] +3 +1
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Thid R, Second R. First Research

Average

WERGBBCETIEBRBEL <7 XV A0S T2 —£%

I Jul. 1977
124 124 | 116
130|120 | 129 Area 1 Sept. 1976
142 146 141 [1a7l1a6]| aslizs|132]1aa] 155
144 154 384 146 148|168 |Rver | 156|164 152
156|192 1163 | 174 | 16817830160 [ 184 |234
X=157,7 + 65.6 X=155.0+ 3.0

o Sept.1977
127 1133 132
143 1138 | 137 I Mar. 1977
67 1155 1143 1390168159174 3261661160
152 150 |129 | 168 |a0a |miss|  _|180]167 282
212 |162 164 | 153 (200|158~ 2221180 | 242
X =143.0 £ 30.0 X = 216.6 + 80.7

I Nov.I977
122 | 129120
133 1131|130 1 May 1977
44 11231145 [ 160|150 [14a2]143] 137142147
47 |156 |144 1411144 [174 |, o [261 148148
166 143 |54 [153]166 146 |7 7 |178]i85] |68
¥ =140.0 £ 14.0 ¥ =160.0 + 28.0

if
124 | 129]123
137 [130 [ 132 I
119 141 [143 (232]155 115 [is51]198]i51]154
147 1153 [219 |152[232]171 | < [199]160 194
178 1166 163 |160(178{161 | 190|183 [215
X=146.7 +2.6 X =176.3 + 30.4

R 1 AKI, TickhsEPORENPREEME (#m)
=2 REVH + EREE
Medium grain (Dso) of the bottom sand in each division of the research area I
and II. X means average and standard deviation in each area.
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Third R, Second R. First Research

Average

KETERATEE $45 (1989
I Jul. 1977
283 [285 [31.]
23| |323 |25 Area 1 Sept. 1976
71| 9o [iao | sa] 53 [782]is7]177] 65] 38
77 1 38| 23| 57| 74 | 25|rver| a5 29] 46
o7 1ol 23] 1.l 15[ 10]38el 261 10] 07
¥=14,61 + 12,01 X=28,8+17,39
I Sept.1977
271 [222]205
147 1130 ]234 I Mar. 1977
535 | 59| 68| 1] 27] 33| 30| 1Li| 27| 53
a5 55[372 | 63] 1almiss| 49l 27| 24
o7 [ 28l 17 39[ 17] 30> [17] 27] o9
X=15% + 15.00 X=2.82+1%
T Nov.977
282 [245][314
195 |255 |244 I May 1977
so 279 | 70 | 37] acliiali121200]126]134
67 46|93 [100] 71 a6] | 12] 49] 64
35]68] 52 ]132] 251 56" " laz | 17] 29
X =152 + 10,55 ¥=7.45+5,03
i
279 [ 251|277
19.1 [236 243 I
218 14a6] 92 | 34] a2]310 [100]129] 73] 75
7 | a6l163] 73] 53] 35[, o[ 35] 35] 45
23] 35| 31| 61| 19]35] 1 30] 18] 15
X=1534+9,61 X =6.40 + 6,63

AR 2 XKD, Tkt sEWOXBENES (%)
=2 KEPS L BRREE
Percentage of the mud of the bottom sand in each division of the research
area | and II




First Research

Third R. Second R.

Average

WERGRC ST HEERIEL ~ 7 eV b ROSHICET 5 —E % 19

O Jdul 1977
213 |2.45 217
190 1193 {209 Area I Sept. 1976
131135 [140 |128 | 132 |1.35 147 |1.68 [1.26 [1.35
128|121 [137 1128 | 124 | 156 |River 140 [ 148 |134
134 1144 1146 1152 1149 1152 | 3Wali60 [147 [ 158
¥=135+0372 X=1.431+0,129

oI Sept.1977
2,10 (1.81]173
1.451.52 |200 I Mar. 1977 |
342179126 [ 110 [ 197 [141 |1.711194 [1.52]182
127135 [2a9 282 [ 112 [miss | 1185|132 1228
165 | 140 [1.39 1125 189 |1.34 ] 7|70 |257 | 169
X =1.775 £ 0.570 X =1.739 + 0.474

oI Nov. 1977
213199 (218
1731211199 L May 1977
126 1210129172132 1142 [1.37 11731145 |172
129 1130|128 |135 [ 131 | 167 |, ¢ |2.261128 |43
157 [125 | 142 {125 |167 [ 1287 |1.59]160 | 157
X=1,659#%1/.39 X = 1.472¢ 0.363

I
2121198 |203
1691185 [203 I
200|175 | 13211371154 [139]1.52|1.7811.41 |1.63
128129 [171 182122 [ 161 | o | 1841136168
152136 142 |134]168 138 T [1631188 116
X =1.664 £0,319 X=1.563 ¢ 0.1

HE 3 ABRI, TicistsEROKENBKE
=R E P + ERtfEE

Concentration coefficient (Dzs/Dss) in each division of the research area I and II.



20 RELEWRERFTRSE F45 (1983)

I Jul. 1977
© (2731273 277
$ | 265 | 246 [2.72 Area 1 Sept. 1976
& [173 214 [235 161 [160|1.74 |24 [246| 164|149
B |76 {147 | 273 |160 |1.80 | 149 |Rver | |.57| 147 | I.55
= [139 145137 [128 1139 [149 |FWal 160 146] 168
X=2.163+ 0,51 X=1.648 £ 0,30
o Sept.1977
268 |269(259
o | 248|227 | 277 I Mar 1977
2|341|175]166 [260[162|1.41|1.61[245]144 | .63
15011631311 2688171 msS| 185144 |262
V591142 1133 (147170 |138] T 169176 [ 177
X=21% +0.672 X=1.8% + 0,467
I Nov.1977
271|269 28]
o | 2621273 | 105 I Mayior
o | 154|152 | 169|156 ]160]218 (221 [267]231|256
£11.92269 | 195 [209 | 171 |L77 |, o 250 L57 | 1.77
11501163 [164 [250|1.50 [ 161 ] "~ 160|154 | 1.54
X=2,046 £0.5% X=1,%4 £ 0,413
I
2711270272
L [258]249 1218 !
$1223|1.801.90|1.92|1.61|1.78/208[253 | 1.80] .89
2|74 1193 |260(2.19|1.74 | 163|, o [ 197 1149]1.98
14911501145 ]1.75[ 153149 63 11.59] 1.66
X=2,13%5 +0.478 =180 + 0.266

MK 4 KIRD, Lokl 2EROXENGERE
F=2KEYH + B EE
Uniformity coefficient (Deo/D1o) of the bottom sand in each division
of the research area I and II.



Third R. Second R. First Research

Average

WEBHRC XA EERE L~ 7 v XY P AOFHE T —FR

I Jul 1977
.50 {167 {1.53
1.G2 | 1.15 |1.38 Area 1 Sept. 1976
137 | 1L17 | 164
167 | 102 |1.10 River
130 198 [1.38 e
X = 1109 + 0,255 no measurement
T Sept.1977
.53 | LG 1097
123|174 |1.3] I Mar. 1977
590G {1.53 |04
102 143 190
110 [ 130 [130 RS
X = 165 + 1,23 no measurement
I Nov. 977
.23 {130 {1.39
157 141 (147 L May 1977
126 (090 | 154 |1.62 [1.30 | L35 [ 151 [ 156 107 | L20
41 |LI1 {101 |1.58]1.06 1283 | o .02 1109 | 105
| 1.20 116 112 115310961110 |~ |33 1103 |15
X=1206 +02% ¥ =1.334 + 0.125
i
.42 [1.53 130
.48 | 1.a4 | 1.39 I
286 {120 | 137
.37 |1.18 {133
120 | 146 | 125 RS
X = 1.452 + 0,404

Ignition loss of the bottom sand in each division of the research area I and II.

HR 5 AR, Trsd?EDOKEHRMEE (%)
=2 KEPH + RERE
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22 KET¥PEFR#SEE #4585 (1983)

I Nov.1977
.33 [1.27 {1.54 |
.83 |1.36 |1.24 Area I May 1977
& |05 [1.04 [102 | 1.02 {100 | 109 [ 111 |130 | LIl |16
13 [1LO3 115|099 |04 | 176 090 | 100 |09l
104 | 1.02 |09 |090|083 | 085 RS .21 093|089
X=11%+0,241 =106 +021
IO Nov. 977
0131013 |0I6
017 |020]0.2 I May 1977
=011 1012|011 |o1o [ol2 Q0 [ol3 |0l3 | ol |oll
12011 0I5 012|012 ]|0l6 R_5'0.06 Q)4 |0I10
008|009 009 |al!l [009 QIO Q.1 009009
X=0,12 + 0.032 X = 0,110 + 0.02
I Nov.[977
146|139 |165
200|1.56 [134 I May 977
fues LIS [LI3 [LI2 {112 | 119 123 {143 [1.2] |27
OlL25 {114 {130 | 111 |106 | 192 RS, 096 |1.14 |10
12|11 [1.00 101 |092 | 095 132 [101 098
X=1.317 £ 0.263 X=11% + 0.231

X6 KKI, Ikt 2ERORKEH C, NI C+NHE
(mg/g) . Z=2XE¥H + EERE
Carbon and nitrate amounts of the bottom sand in each division of the research
area I and II.




Third R. Second R. First Research

Average

WERBRC ST IEEREL v /7 n v  AOHHHET 255

o Jul. 1977
140 80( 135
110} 15]210 Area I Sept. 1976
80105210 [315] 30| 30 901 15
301190 30| 30 |5 Rihv'er 45
135 30 S 5] 165
X=%.0+752 Y=10.6+77.2
o Sept.1977
301 301|105
60| 60! 15 I Mar. 1977
&0 315 GO 15 75
5] 30 60[315(1285 RS |51 30| 45
S) 30 T |5
X = 30,0+ 30.0 X = 643+ 108.7
I Nov.1977
751270 60O
601290300 L May 1977
1651390 15| 45| 60} 1201 45]105 751 30
15| 451 30| 30 RS GO | 75 |5
157 30| 30 |5 1 30| 30| 30
X=186.0+327.9 ¥=140,3+%.0
i
817/ 126.7 100
767455 |175 I
8171185 | 75 |2251 30{ 70| 20| 60| 551 15
51 301833 40! 151100 RS 251 50| 20
10| 55| 20 10O 5 110 I5] 70
X=104.0 £ 110.8 X =049.2 £53.4

Distribution density of Mollusca in each division of the research area I and II. Blank

R 7 KT, Lot 5kEEY O KBS FEE
(fEf&g/m?) . Z=Hi% 0
=2 KEPH + ERHEE

divisions mean zero value. X means average and standard deviation in each area.
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KET¥HER#RE F45 (1983)

o Jul 1977
‘§ 101 301 15
@ Area 1 Sept. 1976
&£ 70| 30| 301120
7l 30| 30 |5 Rihv,er
= Sl
X = 10.3 +19.0 X=71+ 2.8
oI Sept.i977
_ 45
x| 15| 30 I Mar. 1977
e 30
3! 5
D R.S.
X=28.0+14,4 X=0.8+3.4
oI Nov. 1977
5
. I May 1977
- 301 60| 45| |5 30
< 30| I5 GOl |5
= .S.
15 R | 5
X=4.0%8.6 ¥=150+201
I
33| 10 10
o 5110
21 233 20 50 |20 |15 1O
[«B]
Z 30 | I5 5 5 RS 20 5
5 5
X=8.44 977 X=765+1218

18 8 KIKI, Hicisid s ks ERE O KBRS
(BEH/m?), 20
F=2XEVE - BRRE
Distribution density of Mollusca-Gastropoda in each division of the research
area | and II.




Thid R. Second R. First Research

Average

WERERCKSTIEERIE L~ 7 vV F AOGMIBT 5 —&R

O Jul 1977
130 50 | 120
1ol 15 1210 Area I Sept. 1976
IO 75 |210 [ 195 ] 30| 30O 90| 15
I60 | 30 | 30 Rilq\.{er a5
135 30 Tana 151165
X=28L7+£74.8 ¥ = 35,5 £ 54.5
I Sept.1977
301 30| G0
451 30| 15 I Mar. 1977
30 315 G0 15 75
|5 ] 30| 60 |300 285 RS |15 30 45
| 5 30 Y |5
X=2.0+17.1 X =64.0 + 104.9
I Nov.1977
751270 | 45
60 |1290{300 L May 1977
1G5 |390] 15] IS5 75| 301051 75
5] I5] 15| 30 RS 60| 15
|15 30 30 " 30| 301 15
¥ = 18,0 + 318.7 X=2,3+30.8
I
7831167 75
717has |175 !
583|165 | 75 {175} 10} 55| 15| 60| 55 5
5110 | 683 40110 | 95 RS 25 30| 15
IO {55 | 20 10 e |51 G5
X=%2+16.7 X =418 £ 43.9

AR 9 KKI, IkEFS~<27eXv I AFOKEEY
ERECKENFMEE (HEH/m?), ZMiLo
=2 XEYE + ERREE
Distribution density of Mollusca-Vivalvia in each division of the research
area I and II.
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Third R. Second R. First Research

Average

KETHHRENAS $H4%5 (1983)
o Jul 1977
1080 350/1965
420| 34511620 Area 1 Sept. 1976
590| 9451140| 30| 45| 15| 75| 60|390]135
360 615]360[150| GO Rver | 75| 45
20| 165] 90l 45| 15| 15 |3Mal105] 120
X=677.7 £502.2 X=72.6+8.1
I Sept.1977
240 165|270
405| 330! 435 I Mar. 1977
2010] 210} 225| I5] 15| 15| I5] 15
30 75 |5 30| 15
75| 105 15 RS 15
¥ = 365.0 £ 6%53.2 X=87+8.9
I Nov.l977
240| 375 105
165| 150 | 4G5 L May 1977
301225 90| 15| 301651051185 45| 195
90| 5] 45 15| 60jp o | 75| GOl 45
45 T'L45] 30| 15
X=136,0+1341 X'=108.7 £ 265.9
I
520| 297 | 780
330| 275|840 I
|1 76| 4G0| 485| 20| 30| 65| 65]420[145]110
160| 210} 160 50| 25| 25| o1 GOl 40| |5
40| 80| 80 i5] 10 "1 50] 55| 5
X =38.23 £ 3%.05 X =63.12 + 93.66

1R 10 K1, Tz b~ s vyt AhORYEY
SESRORBENSMEE (HEH/m?), EMiLO0
Z=2XEVH + ERERE
Distribution density of Annelida-Polychaeta in each division of th research
area I and II.




Third R. Second R. First Research

Average

PEREBRCSTIEBREL </ eV b AOSMCETI —EER

o Jul 1977
350 22011230
190! 165| 855 Area I Sent. 1976
I00| 360 6O| 30 /5] 30| 60/330]135
70 60| 120{120| 45 Rihv,er 45| 45
20l 60| 30| a5 05 30
¥ =250.3 +32.3 X =545 + 78,5
o Sept.1977
120] 105 135
1051 1201 135 I Mar. 1977
|51 165 15| 15 IS5 15| 15
30 |15 I5] |5
751 90 |5 R.S. |15
Y =73.0+59%.t Y¥=7.9+77
O Nov.1977
IG5] 1801 90
105] 90| 240 I May 1977
S| 120 75 30! 90| 30| 120] 45] 30
60l 5] 15 15 GORS 60| 15} 45
45 1 30 |5
X=810+71.9 X = 30.8 +33.3
I
211.7{1683{485
1333[125 1410 I
3831165 {100 | 15 {15 ]| 40| 25| 65{125] 55
433 25 | 55 | 40 | 20 | 25 RS 401 25| 15
G671 45 | 55 |5 5 " 45| |15 5
¥ =137.8 + 140.0 ¥ =310 £ 28.70

HE 11 KIKI, Tesds~ s vy AROSERBEKED

RENGHEE (BiEf/mY), B0
=4 KEPE + ERFEE
Distribution density of Polychaeta-Errantia in each division of the research
area I and II.
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Thid R. Second R. First Research

Average

KETHHERHEE $F£45 (1983)

o Jul. 1977
7301 130|735
230| 180|765 Area I Sept. 1976
490| 585l080 45 45 60
290]| 555| 240| 30 | 5 Rver { 30
100l 105] 60 5] I5 |3, 90
X = 418,33 + 311.51 ¥=18.2+25.8
oI Sept.1977
1201 60} i35
200! 110] 300 I Mar. 1977
2910 195] 60O
30 45 |5
\c R.S.
X =285.33 +732.89 X=0.8%3.4
I Nov. 1977
751 195 15
60| 60| 225 L May 1977
5] 105 5] |5 75| 75 |1065 1G5
30 30 2 S !5 45
15 30
X = 55,0 £ 70,50 X=789+202.4
i
3083 1283| 295
1967111671430 !
113831295 |385 5/ 15 251{ 40 355 20| 55
11671185 {1051 10 5 RS 20 |5
3331 35| 25 5 5( 5] 40
X = 252.89 + 276.4 X =32.63 +79.62

R 12 KIRI, TRz~ 2eXv i AGOLEHEEED
KEFHSmEE (EEK/m?), 2o
Distribution density of Polychaeta-Sedentaria in each division of the research
area I and II.



Third R. Second R. First Research

Average

DEREBSRC ST AEHRIEL < 7 e X v - 205H0lT 5 %%

o Jul 1977
(0] 10
10! 15 Area I Sept. 1976
40| 301|180|2701 120 270 | 45|2101570
6ol as| 15|70l 30| 45 R%}\/_er 825 | 840
090|375 | 105 | 60 aal 1651 30| 90
X=58.7 £+ ¥4 ¥ =255,0 + 341.9
m Sept.1977
30
I Mar. 1977
45| 30| 15 50 45
35| 30! 30| 30 45! o |135] 30| 75
30| 30|120]105| 30| 75| 7| 75/390]| 105
X=3,0£12,0 X=663+87.7
oI Nov.1977
30 I May 1977
60| 4951{1260( 135| 20| 60| 405| GO
15 5115] 135[3090] | 450| 75013150
15| 30 14701 54013810] 7 1470(3480[1410
X=100+17.6 X =142, 14894
i
33| 33| 10
330 5 [ 1o I
133] 25 | 90 | 260| 460! 65| 130] 30| 220{ 210
G5 | 30 | 15 12105| S5]1060|, | 195| 5351355
5 | 50 {IG5 {560 210{1295| ~~'| 57011300! 535
X=33.54 + 44,38 ' X = 586,84 + 557,45

area [ and II.

T 13 KIRI, Tkt a2~y AdoSREYHLED
REHFHEE (EER /m?), ZEo
I=2XEFH + EERE

Distributon density of Arthropooda-Crustacea in each division of the research
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Third R, Second R. First Research

Average

KETH¥WEFRE $4%5 (1983)
o Jul 1977
Area 1 Sept. 1976
15 River
_ 5 5| 60 Fahe
X=20%5.1 ¥ =4,00 £ 13.63
oI Sept.i977
15
I Mar. 1977
c 5 R.S.
X=3.0+6.0
I Nov.l977
IS5 75| 15
45| 30| 45 60 15
.S,
| 5 R 751 1|5
X=2.0%5.1 X=120,5+25.9
il
5
5 I
5{ 25 5
5 I5] 10 |5 20 5
R.S.
51 10 0] 20 25 5
X=2.33+3.19 ¥ =816+ 9.16
X 14 KIRI, TeEFE~7 ey b 2hOERESHE D

area I andlII.

K@ mEE (EEE/m?), B o
E= X5 + EEE A

Distribution density of Crustacea-Isopoda in each division of the research




First Research

Third R. Second R.

Average

WERBRC ST AEERE L < s eV F RAOSMCET 5 —FE

o Jul 1977
15 Area I Sept. 1976
401 30| 105} 270| 120 75| 45] 195] 525
601 45 170 30| 45 |Rier 325 825
751 375] 90 Snal 165] 30] 90
Y=43.0+%2.0 X=23%.8+ 3341
I Sept.1977
| 5
I Mar. 1977
30| 30 60| 45 45
135] 30 30 45 RS 120! 30 75
|5 5] 1201 45| 301 75| "7 75| 390 105
X=207 +@2.7 V=616  84.8
I Nov.1977
I May 1977
30{ 375[1230] 105] 120] 451 405| 60
| 5 5040 3015 RS 330| 75013090
15| 30 735| 525(1680] ~ [1395] 510] 375
X=04.0+86 T= 10413 + 12%.6
5
5 I
133 20| 451 215 450 80| 30} 215|195
65 | 30 2080 101035 RS | 50! 535| 133
10| 400|165 290 185|585 =~ [545] 310] 195
X = 26,55 £ 43,20 ¥ = 380,68 + 483,09

HE 15 KEI, Tiekits< 2 ey AhOBEZERHE O
XEHSAEE (EEH/m?), 2o

Distribution density of Crustacea in each division of the resaarch area I and II.
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Third R. Second R. First Research

Average

KETHFEFRE $45 (1983)
o Jui 1977
1O
Area I Sept. 1976
60
River 15
ﬁgn
-kawa
X= 04,67 + 14,10 X=0.82%34
o Sept.1977
I Mar. 1977
I 5
30 | 5
50 R.S.
X=2,00+7.48 X¥=147+13.8
I Nov.I977
I May 1977
45| 15 30
30| 105 3ORS G0 45
720 15[2130] 7512895{1020
¥ = 379.7 +78.9
il
I
201 20 5| 10
10l 10| 35 RS 25{965| 20
260 51710 | 25 340
X=157 +5,01 X = 128,42 + 269,65

MK 16 KR, Tekds<srey r AGOBEZHI <O
XEHSMEE (BEk/m?), 2o
F= LK E T + B RE

Distriburion density of Crustacea-Cumacea in each division of thr research

area I and IIL.




Third R. Second R. First Research

Average

WERBERCRTAEERE L~ 7V F ADHHIET A 5%

o Jul 1977
15
Is| 15 Area I Sept. 1976
1O |5
150 River
30 45 Fie 705
X=157+3%3 X=40.3 £ 15.0
o Sept.1977
IS | 30
I Mar. 1977
| 5 75| 751420 |5 | 510
45| 60| 75 30
65 R.S.
X=27.0+454 X=59.2 £ 141.8
I Nov. 977
45 451 90| 75| 60| 90
751120 60[195| 451105 RS 300|570 | 45
5] I5] 60 |5 7 30] 301210
X=27.0 + 3.8 X = 100.3 + 139.6
o
S1 10 5
5| 10 I
|83 5 I5] 60 50160 | 30 51170
90 | &0 45 65| 5] 35 RS (00 {190 | 25
5 I51 75 |5 5 110 101 70
X = 23.22 + 29,46 X = 54,21 + 59,47

I

MR 17 KRI, Tkt s~z eyt AFOREBHD
KBRS HEE (EEH/m®), 2Rk
=XV + BHEREE

Distribution density of Echinodermata in each division of the research area

and II.
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Thid R. Second R. First Research

Average

KETFEHERSRE HF4E (1983)

o Jul 1977
|5
Is| |5 Area I Sept. 1976
River
%n
“kawa
X=3.0£6,0
o Sept.1977
[5 30
I Mar. 1977
R.S.
X=3.0+81
I Nov.I977
5 I May 1977
|5
R.S.
X=10%37 X=08+34
I
51 10 5
5| 10 I
5
R.S.
¥=233+371 ¥=026+11
R 18 KIKI, Tiekid 5~ 27 v~y AhOBEBWICRED

XEFFAEE (EER/m?), 20
=2 EPH + HERE

Distribution density of Ophiurocidea-Echinodermata in each division of the
research area I and II.




First Research

Second R.

Average

Third R.

WERERC ST IEEBE L <7 e v } AOSMCE T —EK

o Jul. 1977
Area I Sept. 1976
10 15
150 River
30 45 Shin 705
X=127+3.5 ¥ = 40,3 +157.0
I Sept.1977
I Mar. 1977
| 5 75| 751420 151510
45| 60| 75 30
1G5 R.S.
X =20.0 + 44,8 X =59.2 + 141.8
I Nov. 977
1 May 1977
45 45| 90} 751 60| 75
7511201 601195] 451105 RS 300570 | 45
|5 I5] &0 157 | 30| 30[210
X=2602%3.1 ¥ =95 +1%.9
I
I
18.3 5| 15| 60} 50160 25 51170
N | 60§ 45| 65 5] 35 RS 100 {190 25
5115 751 15 5171 101 101305
¥ =2089+30.% T=66.32 + 0.8
8019 KIRI, IRBTA77 eV AFOREBIHERED

KEHNFHHE (EEK/m?), EWio0
I=2XEVH £ EREE
Distribution density of Echinodermata-Echinoidea in each division of the
research area I and II.
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First Research

Third R. Second R.

Average

KETHHETRE 45 (1983)
o Jul 1977
15 Area I Sept. 1976
20 15 15 ] 15
Rihv.er
RS Faha 5
X=43%£91 X=32+61
T Sept.1977
151 30
|5 I Mar. 1977
R.S.
X=040+856
I Nov.1977
I May 1977
15 |5 15
15 15| 151 15
R.S.
|5
X=63+7.4
I
S | 10
5 5
6.7 5 5 0 5
5 RS 5 51 5
5/ 5
X=2.11+3.30 X=2.89+3.03

HE 20 KRI, TieBT =27 vv + AROHHEIWRRHO
KEJNASAEE (EEE/m?), 2T
z=2XETE + ERERE

Distribution density of Aschelminthes-Nematoda in each division of the

research area I and II.




First Research

Second R.

Average

Third R,

WERBRC ST IEEREL <72~V F RO T5—FHE
o Jul 1977
10 |5
15 Area I Sept. 1976
301 15 30| 15
) gihv,er
Sana
X=67+9.1 X=24+75
T Sept.1977
| 5 1S
|5 I Mar. 1977
R.S.
X=3.0+6.0
I Nov. 977
60
15 I MaYI977
45 30
15
R.S.
G0
Y=12.0+2.1 X=16+6.9
il
8.3 30
s| 5] s I
10 | 20 10
5 10 5
R.S.
20
X=7.2+92 X=13143.%

M 21 KRI, IkBFs~s7rv b AFOEOFHHRHRED
KENSAHE (EER/mMD, EWio

=2 KEPH + EEREE

Distribution density of Sipunculida-Sipunculoidea in each division of the
research area I and IL.
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Third R. Second R. First Research

Average

KE ¥R HRE

45

(1983)

I Jul. 1977
1240] 4402130
540| 420|845 Area I Sept. 1976
740l 110lisa5] 615 210] 15] 390| 105] 735] 750
570| 705] 565]1350] 120] GO|Rver| 75| 9I5| 840
20| as0] 465 | 225] 75| 15|FWal 270 180] 960
X = 859,0 + 566.4 ¥ =416.1 +3B.4
T Sept.1977
315] 255] 420
4951 390! 450 I Mar. 1977
2910] 315] 270] 3a5] 90[ 210] 495] 90 60| 510
210] 105] 210] 90[315[345] | 180 75| 150
| as]ios]a20] 105] as| 7s)™ |75l 40s]| 120
X=1061,0 + 690.8 X=1%.,9+15.8
I Nov.l977
315] 6a5] 225
205 |1440| 825 L May 1977
2a0| 615 | 210] s00l1455] 510 | 330[1a40] 570 285
80| 195] 135]5355] 210]3255) , o | 900/1470/3270
45| 75| 195 |1a70] 555]3825]" ™ |I575]3570]1680
X=371.0 + 370.4 X=1701.3 + 1422.7
i
63| aa7] 9o5
420] 750]1040 I
1297| 680| 675 520] 585 245 | 405| 545] 455] 515
320 335] 303[p265] 215]1220] - o [ 385] 820[1420
70| 210] 350| 600| 22511305]" | 40li38s5] 920
X =586 +32.0 X=772.1+516.5

1K 22 KRI, DIk b~ 2 r-<v I ADORXHEF
AHEE (EEE/m?)

=XV EERE
Distribution density of total macro benthos in each division of the research
area I and II.




Third R. Second R. First Research

Average

DERERCKTAEBRE L ~ 7 a <V P ADGHBT 5 —F% 39

o Jul 1977
358411236 5208
4808 7353|4878 Area I Sept. 1976
2188| 4975|3745 | 3829|2531 | 1000| 3544| 2935|5852 | 392!
o857/ 1972| 6a52| 1316|4713 | 1616 | River | 2846 1654 1.567
1380/ 5682] 1923] 108 1480]1000] Fane 30953168 1812
X = 4,5503 + 2,5600 X =2.78% + 1,3934

I Sept.1977
7136 [ 75761 1765
8403} 6862|6068 I Mar. 1977
1031 [ 2475|4203 1761 1391|3413 | 13781391 | 2774|1000
4328|2364 | 4750( 3708( 1350|1761 38/9|3700(5138
3143[d608| 4651 | 2364|3143 1947 | -5 [1947|1163[1695
X'=5,2551 £ 2,5609 X =2.30 + 1.1562

I Nov. 977
4504|606 110182
6222|1272/ 8548 L May 1977
10a7] aa13]a750] 3731 1878]11805| 6841|8929} 4630| 2650
a587| 2307|3564 1141{3096] 1273] , < [ 3021 2080|1352
3145 2840|465 1] 2703 3549|2149 T 77| 1354] 15 17| 2439
X'= 4,6075 + 2.4018 X = 3.2343 + 2.5384

I
50747|82 9090517
5477715162 3154980 I
1722030543237 310701933 3]540503 921014 4183144087 25237
B0200201A31A9267 [POSS03053015500) o & |32387126120/25657
bs500143797 3562781016 127573116087 T [2432019493]19820

X = 4,802 £ 2.0827 X =2.7B4 + 1.082
X 23 KRI, Tkt s~ s e~y AORKENSHEERK
=X E P + EAERE

Diversity index of total macro benthos in each division of the research area
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A Consideration of the Bottom Condition and the Benthos
Fauna in the Shallow Water Area of the Sandy Beach

By

Yoshinobu YASUNAGA

Summary

Macro benthos are common food to fish and other marine animals, especially to juveniles
of them. It is known, for examples, flatfish eat many kinds of macro benthos. In other
words, it is neccessary to know the environmental conditions for propagation of food animals
so as to propagate marine animals.

The benthos community and the bottom condition were studied at Igarashihama Beach
in Niigata city from 1977 for the purpose of knowing relation between the distribution pattern
of macro benthos and the bottom condition of the shallow water area of sandy beach.

The research area was divided to two parts, I and II. The area I was fixed around the
mouth river of River Shinkawa and the area II contiguously on the right of the area I. Each
area was divided to small parts composed of nineteen division in the area I and fifteen divisions
in the area 1I.

The bottom sand was collected from each division. Next, granule size and organic
matters of them were analized and macro benthos was sorted from the collected sand.

With regard to the bottom sand, medium granule size in the area I was bigger than in
the area II on average through three times research. Mud percentage in the area I was the
less than in the area II. Mud percentage in the area 1I increased in propotion as increase of
the water depth, and attained twenty percent to thirty percent.

Correlation coefficient was high in the relation between medium granule size and concen-
tration coefficient, between mud percentage and uniformity coefficient, and between ignition
loss and carbon and nitrate amounts in the area I. In the same way, high between mud
percentage and concentration coefficient in the area II.

On the other hand, converse correlation coefficient was high in the relation between
medium granule size and mud percentage, and between medium granule size and concentration
coefficient in the area II.

With regards to the composition of macro benthos, the dominant animal in the area 1 was
Arthropoda—Crustacea and in the area II Annelida-Polychaeta. Average distribution
density of macro benthos through three times research was seven hundred and seventy two
individuals per square meter in the area I and five hundred and sixty two in the area II.
Average diversity index in the same way four point eight in the area II and two point eight
in the area 1.

Correlation coefficient in the relation between the bottom condition and the distribution

density of macro benthos was high in the relation between medium granule size and Mollusca
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in the area I. In the same way, it was high between follow combination in the area IT; mud

percentage and Annelida, ignition Joss and Annelida, concentration coefficient and Annelida,

and nitrate amount and Mollusca. On the other hand, converse correlation coefficient was

high in the relation beeen medium granule size and Annelida, and between mud percentage

and Echinodermata in the area I.
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