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Short-term Fluctuations in Hydrographic Condition and Distribution of Fish Schools in
Waters around
Mishima Island in the Southwestern Sea of Japan

Mitsuhisa Kawano

Surveys with CTD, ADCP and fish finder were conducted to study on the short-term fluctuations
of hydrographic condition and distribution of fish schools in waters around Mishima island in the
southwestern Sea of Japan in August 1991 and March 1992.

In waters northeast of the island, when northwest-northeastward currents developed, a cold water
mass upwelled at the bottom layer in August and a cold water region expanded from the sea surface
to the bottom in March. The scale of upwelling was larger at spring tide than that at neap tide.
Distributions of temperature and salinity contours changed in accordance with changes in tidal
currents. In the vicinity of the island, strong currents accompanied with a slope of temperature
contours were observed.

Fish schools were almost constantly distributed at the bottom layers in waters in the vicinity of the
island and northeast off the island except for upwelling region. This indicates that fish schools would
avoid the cold water region by upwelling. Fish schools were also found in the surface layer, but their

distribution areas changed remarkably.
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Fig.l. Map showing survey area around Mishima
island in the southwestern Sea of Japan. Dots
show hydrographic observation stations.

FHIECHEE BTG, MAIZBOEEMLISEE
TRX DI F— 7 2R T 5 70058 BHRIC
REL, ThUETIX 1 BEMBICRE L (Figl).
ZMWAEIZBWTCTD (7L vy 72 BFASTI000) X
AR ESOBMEBERERBEET (HARES
JLN616) & 2% mE#E (10m, 30m, 50m®D 3 &)
DBMET o720 Tz, WA % FEPICATERAR
(i EBRRAIA) B X8, ABSEEKICE
gL/

DEOWBEOREZFWC4ETD, JH1H5MH
Fic16x T (Figl) RELTFo 72

B R

8A8~9HMKE, BARUANDSH 8HSB
~9 HoKIR, EWHRTRIDOG A ZFig2llnd.

1B o8l iz (Fig2), BolEMP TIAR
AT Lo IcERLZE (BT, HTLIEw9.)
R UE5r3225 L F OMIA I KE 2@ (ULUF, LSL&
VW) OEIHFBOREMIZBITEZNLIZHRKE
{, Kik21~24C, #45r3225~3325D % MBI A T
BYVORHER L, COEE, BOLEMNTIZ0S5
~15/7 v POBEEPREEL Tz, 72, BOLK
ith @ Pl 12658 TR KIR21~24°C, #4332.25~33.00
DHEERIFEL, ThEHMET S L) ICHAI3TIR
Kid23~24°C, H53225~32500 —HBHHR & h
THY, NMEBOFEFRBRIN, BOEEIIEH
5L, BOIKMTIEKE - EDOFEMRHEIZIH
o TERLTEY, ZOHBRTIZ08~157 v bd
MOWEESBRA ST, 2, BOEENTIEIKIE2]

stn. JN'M“B
12345678

25

o101 U151
= 0
Temn{C) 50
100
A

1NMile

stn. L
1234567 112131415 16
25 24 °
Temp,C) 07" 450
—20
100
{m)

e 20

{m)

Jo— 1 0
325 3258
330 | o
—_— sat, 180 330 sal.
340, <100 00
m m)
P *‘.‘h\\-\\~'° T ; 10
44T AL S SN
URLILELL S, AR ) >V sy
N
s 09 00
Nol 1304747 Aug8)i99 m ™
s, ‘_}N,Mnle stn, |_}N.Mlls
12345678, 90N R131415H 12345678 oni 21314151 o
—25 44— 2! 5
Temp(C) 20 50 Temp{) 20 19
—.20 -
100
(mj
= °
_——325 =" —325
330 st so ==330
34 100
\

100
m}

100
{m)

No3 02072 Aug9ie9

No 08554400 Aug.9,199!

Fig.2. Vertical distributions of water temperature,
salinity, current and fish schools in waters
around Mishima island on August 89, 1991.
Dotted regions in the graph of current show
distributions of fish schools.
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Fig.3. Vertical distributions of water temperature,
salinity, current and fish schools in waters
around Mishima island on August 19-20, 1991.
Dotted regions in the graph of current show
distributions of fish schools.
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Fig.4. Vertical distributions of water temperature,
salinity, current and fish schools in waters
around Mishima island on March 1819, 1992.
Dotted regions in the graph of current show
distributions of fish schools.
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Physical Environment in Coastal Waters off Yamaguchi Prefecture,
Southwestern Sea of Japan

Mitsuhisa KAawaNo

Physical environment in coastal waters off Yamaguchi Prefecture, southwestern Sea of Japan was
studied based on data of bottom topography, texture of sediments, currents, water temperature and
salinity. Median diameters (Md ¢ ) were smaller than 2 in waters around Okinoshima island, Mishima
island and Tsunohima island where strong current region existed. In waters shallower than 100 m
depth, current velocities were small (<10cm/sec) and current directions were almost along isobathes
except for waters near coast. Water temperatures at 50m depth and bottom were lowest in February
and highest in September-October. Salinity at 50m depth and bottom were highest in February-April
and lowest in July-November. The standard deviations of water temperature at bottom were large in
waters off northwest of Mishima island, suggesting a bottom cold water often expanded there.
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Fig.l. Sampling stations for bottom sediment in
coastal waters off Yamaguchi Prefecture.



Table1. An outline of sediment sampling in coastal waters off Yamaguchi

Prefcture gsee Fig.lg southwestern sea of Japan.

Number of

Observation dates Survey area . . Source*
sampling stations

June-Aug, 1972 Hibikinada 39 1
May-June,1976 Off Abu 50 2
Nov.,1978-Jan. 1979 Off Nagato 114 3
July, 1879 Off Futaoijima 10 4
Oct.,1980 Off Nagato 26 5
Aug—Sept. 1982 Off Susa 51 6
June-July, 1984 Off Toyoura 36 7
June, 1985 Off Hagi 161 8
June, 1986 Off Hohoku 20 9
July-Oct..1987 Off Mishima 148 10
Sept.,1987-Jan., 1988 Off Mishima 72 1
July, 1989 Off Futaoijima 35 12

*Sources: 1, Nakahara et al”; 2, Yamaguchi Pref.z); 3, Yamaguchi Pref®; 4, Yama-—

guchi Pref.“: 5, Yamaguchi Pref.ﬁ): 6, Yamaguchi Pref.S); Japan Coast Guardn;

8, Yamaguchi Pref.n); 9, Yamaguchi Pref.'); 10, Fisheries Agencym; 11, Yama—
guchi Pref."); 12, this study.

TROLA, So=(Q1/Qs) V*THh b, SkizSk=(Q: Qs
/Md?) V2RO HN A,

Hh BRI, BRAGERORES S KRN
RUZBHROZRBONLAMEHE H V2
AR B B 121979~ 19894E 12 1Ly [ WL 4k i /K B SR BRIE ¢
AN BER U7 b 0 2 I3 IZRM 0w A % L TR
HABRRAEBRO 1 ~10mEICHEAL, LWOBRKRE
AEREFATERTAZLICEIVERL-DOT
%% (Table2), BEHMIE D 7— %, WOERSNEA
PR HY1976 ~ 1991 4E 12 ILIR B A MBI RD 184
(Fig2) TERL/-1 BB (Table3) KRIF1981~
1988412134 (Fig.2) TEHMi L 721584 8l (Table4)
THOLNLDBOTH S, B, 1 BB KK
HEHE, st1TIREHEEHLEGEK, st2TIIMT-5R
Hic#iiat, st3, 4, 5, 6, 9, 1ITREHAEHEHH
CM-2, st7, 8, 10, 12, 13, 14, 15 18TIi3 H A&
MR SRS T R AEEITLNGLS, st16, 17Tid >
=F V=7 FHRRU2REH L. £,
1B EBHOWm#EEHE, stA, B, CTRERALAY
YRR, stD, E, F, G, H L J, K, LT
7 75 —HBRCM4, stMTIRR7 Ly 7 R&FHE
HCM8M Z i/l L 72, ,

BITIZH - T, SFBERCBIT 2FMNEROME
RU#REEE (F) 281, Fii, EE458K,
01, M., S:DiRE% ZhZhHK, HO, HM, HS
5%, F=(HK+HO) /(HM+HS) TRk bh s, &
LT, F<0257% o iX¥HAMA, 025<F<150 % 61
REMR, 150<=FZ o EHAMBICHESh 5,

AiRECES KBRREOESOF— 71, 1979~
2001412 1L LA i A BE SR B 251 1 B 1 AR T i B 0
OFEM (Figd) TERLBRIAER LR
FAETHONLDLOZMEH L7 (Tabled). BHllix
19884 F Tl F v £ VK2, 1989~199141&STD
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Fig.2. Locations of current meter mooring in
coastal waters off Yamaguchi Prefecture. Closed
circles and open circles show one-day observation
stations and fifteen-day observation stations,
respectively.
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Table2. An cutline of the results of current—drogue tracking in coastal waters off Yamsguchi Prafecture,

—squthwestern Soa of Japsn.

Location Layer Duration
Dates Launchiry Recovery (m) (D] Sourcex
July16-17,1979 34°1000N 130°4250E 34 1458N 130" 39.11E 5 25 1
July17-18.1979 34" 1300N  130°4400E 34°1472N  130°4269E 5 20 1
July17-18,1879 34°07.00N 131°41.00E 34°1008'N  130°3423E 5 22 1
Aug.26-28,1980 34°26.78'N  130°57.68'E 34°3022N  130°49.77E 5 48 2
Aug.28-29,1980 34°2702N  131°07.92E 3473072N 131°03.11E 5 24 2
Aug.29-30,1980 34°2787'N  13171669°E 34°2863N 131°1687E 5 14 2
Sept 2,1980 34°26.84'N 130°57.83E 34°2576'N 130" 56.35E 5 10 2
Sept.2-3,1980 34°2838'N 130°5863E 34°2557N  131°09.40E 5 22 2
Sept.2-3,1980 34°2851'N 131°0032€ 34°2815N 131°13.12E 5 17 2
Sept.3-4,1980 34°2803'N 131°1392E 34°3131'N 13171527E 5 24 2
Sept.3-5,1980 34°2927N 130°5801'E  34°31.95N 131" 18.69E 5 48 2
Nov.25-27,1981 34°3006'N  131°13.90E 34°3720N 131°1850E 5 44 3
Feb.12-13,1982 34°3370'N  130°53.70E  34°36.00'N 130°36.00'E 5 19 3
Feb.18-19,1882 34°36.40N 130°5750E 34°3950N 131°0270°E 5 19 3
Feb.22-23,1982 34°39.60N  131°02.70E  34°4370N 131°0470°E 5 32 3
March11-12,1982  34°3510'N  131°0500'E 34°4370N 131°07.20€ 5 32 3
March19,1882 34°3500N 131°1500E 34°4000N 131°16.40°E 5 1 3
June24-25,1985  34°28.65'N 13171765 34°2952N 131" 1745 5 23 4
July8-9,1985 34°2799'N 13171945  34°3472N  131°2724°E 5 23 4
Aug.18-20,1985 34°4220'N 131°0350E  34°4143N  131°09.18E 5 25 4
Aug.20-21,1985 34°4859'N 131°11.28E  34°4880N 131°0869E 5 27 4
June22-23.1988  34°1240'N  130°5000'E 34" 2505'N  130°4604°E 1 25 5
June22-23,1988  34°1240N 130°50.00'E 34" 2364'N 130°4869E 10 25 5
Aug.18-19.1988 34°07.30N 130°4485E 34°22.18N 130°4203E 1 25 5
Aug.18-19,1988 34°0730N  130°4485E 34719.17'N 130°4223€E 10 25 5
May22,1989 34°0000N 130°4948'E 34 01.41'N 130°5000°E 10 8 5
May22-23,1989 34°C3.18'N  130°5000E 34°0461'N 130°49.68°E 10 5 5
May23,1989 34°0530N  130°50.35E  34°09.88'N 130°51.03°E 10 3 5
June!2-131980  34°27.70N 131" 1640°E 34" 2808'N 131°2072E 10 25 [

*Saurces: 1, Yamaguchi Prgf.a: 2, Yamauchi Pref.'”; 3, this study: 4, Yamauchi Pref®: 5, Yamaguchi

Pref'”; 6, Yamaguchi Pref'®.

Table3. Results of harmonic analysis for one-day observed data in coastel waters off Yamaguchi Prefacture,
southwestermn Sea of Japan.

. M} M2 M4 Constant

Observation dates St26o" LaYe" Comp.  Amp. Phase Amp. Phase Amp.  Phase curront
No. Location (1) .cm/sec) {de; cm/sec) {de; [em/sec) (dey lem/sac
Dec.14-15,1876 T 34°0864N 3 N-comp. 31 17 11 156 17 124 02
130" 5421°E E-comp. 53 230 53 289 11 154 40
Sept.5-6.1979 2 34"1000N 20 Ncomp. 35 M2 22 8 15 74 -94
130" 43.00E E-comp. 39 116 129 8 08 216  -18
Dec.17-18,1980 3 34°3101N 2 N-come. 10 64 IR 04 345 15
131" 06.05E E-comp. 29 335 26 29 02 19 -90
Oct.21-28,1882 4 34°4200N 2 N-comp. 30 219 @1 N 16 141 46
131°33.00€ Ecomp. 115 168 87 54 30 10 19
Apr.16-17,1984 5 34°2811UN 5 N-comp. 14168 32 328 18 316 10
131" 2580 E-comp. 133 78 337 23 115 29
Dec.10-11.1984 6 34°1450N 5 N-comp. 23 176 a1 222 38 55 31
130" 5429 E-comp. 101 252 89 343 20 35 59
Aug.23-24,1989 7 34°0746N 10 N-comp. 134 292 58 35 43 ase 05
130° 46.00E E-comp. 116 304 55 315 11 218 36
Merch13-14,1990 8 34°0520N 10 N-comp. 56 241 47 116 09 230 21
130" 47,58 E-comp. 44 58 25 327 15 14z 18
June21-22,1990 9 34°2506N 5 N-comp. 20 202 14 228 50 340 04
131°1350E E-comp 06 243 12 4 33 164 it
Oct.15-16,1990 10 34°4000N 10 N-comp. 263 160 30 123 14 36 238
131° 1500 E-comp. 170 85 13 103 23 29 107
Oct 18-19,1880 11 34°453¢N 7 N-comp 41 13t 25 291 59 225 78
131°09.37TE E-co 25 81 63 48 54 158 21
Sept.10-11,1991 12 34°3763N 10 N-comp. 14 297 9.1 267 40 nse 07
1313560 E-comp. a1 19 03 149 14 185 -30
Sept.17-18,1981 13 35°1000N 10 N-comp. 178 175 32 3% 16 324 27
131°15.00€ E-comp. 204 126 75 47 30 214 -35
Sept24-25,1991 14 34°2619N 10 N-comp 78 60 116 320 30 109 -19
131" 2481€ E-comp. 137 33 141 212 19 188 -21
Sept.25-26,1991 15 34°3942N 10 N-comp 26 22 09 111 14 a7 15
131°38.92€ E-comp. o2 08 166 05 180  -21
0Oct.16-17,1991 16 34°2308N 5 N-comp 16 338 07 256 24 228 02
13171503 E-comp. 12 o4 186 15 237 16
0ct.22-23,1981 17 38°2924N 10 N-comp. 28 172 84 358 31 214 -08
13172479 E-comp, 29 258 30 20 05 214 22
Oct.24-25,1991 18 34°3000N 16 N-comp 25 263 91 314 31 322 07
1317 1500€ E-gomp 46 355 34357 10 193 <17

*sec Fig2




(7 Vv 7 BF4RASTI000), 19924 LAFEIZCTD (Sea
Bird #:#SBE19) #H\VTfiole ThHDF—¥
22T, ARICS0mBR K ORI O kil & U ST OF
B L BERREE KD, &4 OKFHARZ ER L7z,

Sea of Jspen

M2 S2 o1 K Constant
Observation detes  Station™ Location  *' Comp.  Amp.(HM) Phass Arp(HS) Phass Amp.HO) Phase Amo(HK) Phass curent  F
_(m).

{em/sec) (deg) (cm/sec) (deg) (em/sac) (dex) (em/sec) (deg) (cm/sec)
6 18 2

Oct21-Nov5.19817 A 34°28.17N 30 N-comp. 54 359 60 24 70 13

131°15.00E E-comp. 21 2 08 42 04 291 15 80 -08
Oct21-Nov5.1981" 8  3472800N 30 N-comp, [T €3 a1 1w 17 n 15 091
131°09.0E £-comp. 23 5 1.0 3588 08 335 05 8 25
Oct21-Nov5,1981"  C  34°2570N 30 N-comp. 8y 356 42 358 43 3% 44 927 3s 101
131°09.00€ E~comp. 30 338 13 289 37 385 46 350 -a1
OctZl-Nov51981" D 34°2740N 0 N-comp. 106 10 81 348 . 4 82 st 33 093
131°03.80°€ E-comp. 17302 01 8 17 88 16 206 -07
Ju}-Aug21988  E 34°1530N 40 N-comp 35 350 07 an 03 280 38 260 81 089
130°44.07E E-comp. 135 385 65 39 80 258 15 280 4
Juy19-Aug21988  F  34°1530N 40 N-comp 08 84 23 288 18 286 18 153 37 013
130" SO.00'E E-comp. 128 342 46 38 77 293 77 283 27
July20-Aug4,1987 G 34°4720N  40N-comp. (38 358 S8 3 113 328 015 10 -85 111
13171492 E-comp. ns 344 52 @1 104 297 we 322 18
Aug 10-25,1987 H  M440TN 40 N-comp. 2 » 24 56 75 315 75 4 35 201
131705 48°€ E-comp. 60 308 w17 35 10 88 259 130
July20-Aug41887 | 34°4B3TN  40N-comp. 124 4 51 28 53 308 88 .2 123 on
130°45.40E E-comp. 107 33 €8 5 47 2% 70 28 150
July10-25,1988 J o 34TI3AIN 7 N-comp. 08 18 10 336 on 201 03 153 0 o035
130°55.20E E 53 32 26 357 14 267 10 184 04
July10-25.1988 K 34" 13.05'N 7 N-comp. 31 306 14 332 0B 248 08 146 11 022
130° 55,00 E-comp. 55 308 30 340 0 281 10 199 21
July10-25.1588 L 31087N 2 N-comp. 22 48 18 143 6 241 14 teo 15 024
130°56.25'E E-comp. 102 315 55 354 29 &8 AR 82 -12
July16-30.1988 M 34°310N  73IN-comp. 110 351 47 w2 101 3 st 47 02 080

131705 80 E-comp. 137 2 17313 B3 §t 52 17 08

*1 Source: Yamaguchi Pref > others, this study.

»2 sen Fig2.
3 F=(HK+HO)/(HMIHS).

? N 34° 00'N
g

Fig.3. Hydrographic observation stations in coastal
waters off Yamaguchi Prefecture.

Table5. Periods of the CTD surveys conducted in coastal waters off Yamaguchi
Prefecture (see Fig.3), southwestern Sea of Japan.

Year Feb. r. _ Ma June  Ju Aug.  Sept Oct. __ Nov.
1979 15-24

1980 23-25

1981 16-17 6-7 21-24

1982 15-16 5-6 11-12

1983 14-16

1984 13-14 16-17 3-5 10-13

1985 12-16 15-16 5-7 16-17 7-8  18-20 25-29

1986 17-20 14-17 23-24 14-16 19-21

1987 13-15 13-14 17-21 10-25
1988 20-23 13-16 20-23 22-24 19-21 24-26 14-15
1989 13-14 17-19 21-22 9-11  18-2t 25-27 20-21
1990 13-14 24-26 15-17 20-22 16-18 28-30 10-11 15-17 26-27
1991 15-17 25-26 16-18 18-19
1992 13-14 18-20 15-17 13-15 15-17 19-20 16-18
1993 14-16 18-20 20-22 18-19 15-16
1994 14-15 17-18 18-19 8-9 27 18-19

1995 17-18 23~24 19-21 18-19 17-18 21-22 17-18 22-23
1996 15-16 14-15 26-27 12-13 17-18 14-15 25-26
1997 16-17 19-20 16-17 18-19 18-19 16-17 19-20
1998 14-15 14-15 15-16 16-17 24-25 12-13

1999 15-16 13-14 13-14

2000 12-13 25-26 16-17

2001 23-24 22-23
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Fig.4. Map showing isobathes in coastal waters off
Yamaguchi Prefecture.
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Fig.5. Distribution of median diameters (Md¢) in
coastal waters off Yamaguchi Prefecture.
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Fig.6. Distribution of sorting coefficients (So) in
coastal waters off Yamaguchi Prefecture.
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Fig7. Distribution of skewness coefficients (Sk) in
coastal waters off Yamaguchi Prefecture.
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Fig.8. Trajectories of current drogues in coastal
waters off Yamaguchi Prefecture.
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Fig.9. Distribution of monthly mean temperature (C)
at 50 m depth in coastal waters off Yamaguchi
Prefecture.
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Fig.11. Distribution of monthly mean temperature

(C) at bottom in coastal waters off Yamaguchi
Prefecture.

Fig.10. Distribution of monthly standard deviations
of water temperature (‘C ) at 50m depth in coastal
waters off Yamaguchi Prefecture.
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Fig.12. Distribution of monthly standard deviations

of water temperature (C) at bottom in coastal
waters off Yamaguchi Prefecture.
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Figl3. Distribution of monthly mean salinity at
50 m depth in coastal waters off Yamaguchi
Prefecture.

Figl4. Distribution of monthly standard deviations
of salinity at 50 m depth in coastal waters off
Yamaguchi Prefecture.
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Figl5. Distribution of monthly mean salinity
at bottom in coastal waters off Yamaguchi
Prefecture.
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Figl6. Distribution of monthly standard deviations
of salinity at bottom in coastal waters off
Yamaguchi Prefecture..
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Recent trends of marine environment
in the Iyo-Nada region and Hiroshima Bay off Yamaguchi Prefecture

Akihito Wanisur

The environment of the coastal waters was monthly investigated in the Iyo-Nada region and
Hiroshima Bay off Yamaguchi Prefecture from 1996 to 2003. The variations of the parameters such
as water temperature, dissolved oxygen (DO), dissolved inorganic nitrogen (DIN), phosphate (PO;-P),
chemical oxygen demand (COD) and chlorophyll-a were analyzed.

Water temperature had peaks in 1998-1999 and 2001-2002, and years showing higher annual
average temperature tended to be warmer especially from March to May in particular than lower
temperature years. DO and chlorophyll-a concentration showed tendencies to increase, while
transparency, nutrients concentration and COD showed tendencies to decrease.

To maintain successful fisheries industry, we should clarify the impacts of environmental changes
on marine organisms and ecosystems in more detail, and discuss what are the suitable conditions of

the waters for fishery in this area.

Key words: marine environment, water temperature, DO, nutrient, COD, chlorophyll-a
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Fig.2. Changes in water temperature (C). Thin
and thick lines represent the monthly values and
12 months running means, respectively. upper,
surface layers; middle, 5 meters layers; lower,
bottom layers.
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Fig.4. Changes in annual averages of water
temperature (C ). open circles, surface layers;
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from 1996 to 2003. H, higher temperature region;
L, lower temperature region.
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Fig.7. Changes in approximate values of water
temperature (thin lines, C ) in 1996 and 1998 and
differences between two years (thick lines, C).
upper, surface layers; middle, 5 meters layers;
lower, bottom layers; Approximate values were
calculated by the formula f(d) as follows (a~c,
coefficients for amplitude; d, Julian day Number).

f(d)=a+b-cos(d-27 *365 )+c-sin(d-27 -365 )
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Fig.9. Changes in monthly averages of salinity (psu).
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Fig.18. Changes in annual averages of dissolved
oxygen concentration (DO Conc., ppm). open
circles, surface layers; closed circles, bottom
layers.
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Fig.19. Changes in saturated dissolved oxygen

(SDO, %). Thin and thick lines represent the

monthly values and 12 months running means,

respectively. upper, surface layers; lower,
bottom layers.
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8 4
A N

6 3
S OS T . &
NS SV AVWLAN Y. aov Sl ANV sl O
AL I AV IS Yk
S '96 97 '98 ‘99 00 01 ‘02 03 '04 &
5o 3
6 A 3 8
2 NN 22
NIEAIARSZIDGLW. TN -
SRS . ‘ AATAN S0 B

‘%6 '97 '98 ‘99 00 ‘01 02 03 ‘04

lyo-Nada

8 4 =
8 -\ " )
SR T B Y. ~ WS oy |
3 I AT T2 ¢
€ o NI VWAV A WYV AV, 8
S '9%6 97 98 99 00 01 02 03 04 &
é 8 ] 4 3
6 Van | 3 8
g . M\ rﬁf\rm bo T
2 // \AN\AII\ L /—T\ ’\/LA‘ [AAL 1 g
2 v‘w'f'u V&

'%6 '97 ‘98 ‘99 ‘00 01 ‘02 03 ‘04

Hiroshima Bay

Fig.22. Changes in dissolved inorganic nitrogen

DIN Conc. ( pmoliL.)

lyo-Nada

Hiroshima Bay

Fig.23. Changes in monthly averages of dissolved
inorganic nitrogen concentration (DIN Conc.,

umol/L). open circles, surface layers; closed
circles, bottom layers.
4
3
2 —_—
)
1
o yi S 1 1 1 L i 1 i i
'96 '08 '00 ‘02 '96 ‘98 '00 '02
lyo-Nada Hiroshima Bay

Fig.24. Changes in annual averages of dissolved
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umol/L). open circles, surface layers; closed
circles, bottom layers.
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Table 2. Occurrence of red tides and damages to fishery (parentheses) in the
Iyo-Nada region and Hiroshima Bay off Yamaguchi Prefecture from 1996

to 2003 1
Red tide causing organisms
Year o Dinophyceae Bacillariophyceae Protozoa
Total
Ns.'! Km.”? Gp.” T.d.™ mix " M7
1996 2(0) 1(1) 0(0) 0(0) 0(0) 0(0) 3(1)
1997 2(0) 0(0) 0(0) 0(0) 0(0) 1(0) 3(0)
1998 3(0) 0(0) 1(0) 1(0) 0(0) 0(0) 5(0)
1999 1(0) 1(1) 0(0) 0(0) 0(0) 1(0) 3(1)
2000 2(0) 1(0) 0(0) 0(0) 0(0) 0(0) 3(0)
2001 2(0) 2(1) 0(0) 0(0) 0(0) 0(0) 4(1)
2002 1(0) 1(1) 0(0) 0(0) 0(0) 0(0) 2(1)
2003 1(0) 1(1) 0(0) 0(0) 1°¢0) 0(0) 3(1)
Total 14(0) 7(5) 1(0) 1(0) 1(0) 2(0) 26(5)

"} Noctiluca scintillans . > Karenia (Gymnodinium ) mikimotoi . . Gonyaulax polygramma .
" Thalassiosira diporocyclus . ** cases caused by several diatom species.

" mix of Chaetoceros Spp., Skeletonema costatum and Leptocylindrus danicus .

.
el ..
Mesodinium rubrum .
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Variations in the quality of the coastal waters
during recent 30 years in the Suo-Nada region off Yamaguchi Prefecture

Akihito WanisH1

The quality of the coastal waters was monthly investigated in the Suo-Nada region off Yamaguchi
Prefecture from 1973 to 2003. The long-term variations of the parameters such as transparency,
dissolved oxygen (DO), dissolved inorganic nitrogen (DIN) and phosphate (PO4-P) were analyzed.

Generally speaking, the water pollution in this area by plant effluent and living drainage have been
gradually decreasing. For example, transparency and DO concentration at the bottom layers showed
tendencies to increase or level off, while nutrients concentration and chemical oxygen demand (COD)
showed tendencies to decrease or level off. Chlorophyll-a concentration in the surface layers, which
represents the primary productivity of the waters, has also decreased. From the remarkable decline
of the recent fisheries production, the present quality of the waters in this area may be relatively
poor to maintain successful fisheries industry. Therefore, we should continue to make thorough
investigations and discuss what are the suitable conditions of the waters for fishery in this area.

Key words: water quality, DO, DIN, POs-P, chlorophyll-a, long-term variation, Suo-Nada
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Fig.2. Sampling stations (squares, St.1~22) and divided zones (I ~IV). closed squares, stations
investigated from 1973; open squares, stations investigated from 1981.
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I2BWT, 1973~20034ED314ER (372 AM), &AH
1 BloFE#EERAECH ORI (1) S (0-B-1m (K
Elm) ), (2) EWE, 3) BHEEER (0-B-ImiE),
(4) BEfEAE (F), 6) BHFEREREE (R, M
F [DIND, (6) 7vE=7R=2¥% (F, LT [NH.
N, (7) W@ -EmmEeX (B, DT [NOsNJ
BT [NO=ND), (8) vV vERBY » ([F, AT [POs
-PD), (9) {LEMBEERE (F, BL'F [CODJ), (10)
rua74iva (F) OF—%Thdb, 28, Th
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NI WERENER, EEROIJURF Ly 71IC
IVERATESZLOLBELTHRI S L E LT

Z0S b, 1998 10H £THY 2 X — 5 THl
E L, 19984E11 H BIBRIE A € ) —RAKBRESFH(T L
7 ABTFHRASTH00) ZHWTHIE L. BEEERE
¥ Winkler:" CTHIE L 720 ¥%EEIINH.N, NOs
N+NO:N, NO:N, PO«P#% HA#HESEE" o)
CHELTHEL, NHoN, NO:N, NOsN#&F LT
DIN: L7z, CODIZT VA U BBY Y H v BAY
r-avEEEE" r007 4 valdBorkER"
¥ U THIE L, Jeffrey and Humphrey @ 3 i
THEHHL,

EHIC, WAROR#EERZIRE 3 ER (FWh
51-0-M) :ipE1#ER (V) DFF4#ERIZHT
T, ThODEBBILICF— 2 8B THILICLL

Table 1. Location and average depth of each sampling station. Latitude and longitude are shown

by World Geodetic System

Station Zone Location Depth Station Zone Location Depth

No.  No. LatitudleN  Longitude E (m) No.  No. LatitudeN  Longitude E (m)
1 I 33°58'48"  131°25'09" 8 12 M 33759'36"  131°50'39" 10
2 o0 3375806"  131°22'15" 9 13 M  33°57'54"  131°45'09" 30
3 I 33°54'24"  131°17'15" 9 14 M 33°59'42"  131°46'09" 15
4 I 33°54'06"  131°13'03" 9 15 M 3401'10"  131°48'16" 12
5 1 33°57'24"  131°08'51" 7 16 M 340312" 13174415 8
6 v 33°50'18"  131°21'03" 27 17 M 340230" 131742 03" 11
7 IV 3350'36"  131°31'09" 33 18 0 340042" 131°36'51" 13
8 IV 33°51'24"  131°43'21" 44 19 O  33°5836"  131°31'09" 17
9 IV 33°51'54"  131°53'45" 38 20 O 340012"  131729'27" 10
10 m  33°54'12"  131°57'45" 33 21 I 33°58'48"  131°05'21" 6
11 m  33°56'54"  131°53'15" 23 22 I 33°59'12"  131°03'21" 7

_30_



Table 2. Changes in number of sampling stations, measuring methods and vessels

Year No. of

Measuring method

Vessel

stations  Water Temp. Salinity

DO

Nutrient cop” Chl-a™  (gross tonnage )

20 stick th

1973

Winkler method manual analysis alkaline method

MIDORI (18.21¢)

1974

absorption spectrometer

1975

1976

1977

1978

auto

1979

1980

1981

1982

1983

1984

1985

1986

1987

SETO (40.25t)

1988

1989

1990

1991

1992

1993

SETO (33.83t)

1994

1995

1996

SETO (30t)

1997

1998

STD* STD**

1999

2000

2001

2002

*! Salinity Temperature Depth recorder. " dissolved oxygen. " chemical oxygen demand. “*chlorophyll-a.
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H) OFFEHICBIBEARF—F £y b (3727 A%)
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R, ThopoFMEHRDTZRET 52012127

ABBEHERL 2. &SRR ESM N L A
b7, 127 ABETFHIC36r HOBEEZ L /-
F—rto b (3247 ) #ER L7

T/, HLOFHELZRABET LITFEY (1~12
H) LIzbozEFHHEL L, 1973~2003FEN0H T
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Fig.3. Changes in salinity (psu) in each zone. Thin and thick lines represent the monthly values
and 36 months running means, respectively.
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Fig.6. Changes in saturated dissolved oxygen (SDO, %) in each zone.
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Fig.7. Changes in dissolved inorganic nitrogen concentration (DIN Conc., umol/L) in each zone.
Thin and thick lines represent the monthly values and 36 months running means, respectively.
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lines represent the monthly values and 36 months running means, respectively.
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Fig.11. Changes in chemical oxygen demand (COD, ppm) in each zone.
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represent the monthly values and 36 months running means, respectively.

_36_



10 10
1 I 8 I 8
] 6 NN\~ T 6
8 Al L l ﬂ { jﬂ J] 4 8 L “.51 4
s et b i : :
A TR R 2
o . .l 0
7 78 83 88 £ ‘98 03 73 8 83 88 % ) 03
10 12 6
16 I 8 s Jif 4
1 6
. m/:h?\\. T T 4 NMT" “wm”qnlln' n“’“ 2 o
_ s AROTE A 2 8 . §
§ 73 78 83 88 % 8 0 % 3.7 78 3 ‘28 b 8 © L
ot 10 12 3
1% s =
é :z # : g. 5 8 LN ~ 4 5_'
< - [ g = | J[ 5
SRR LT 1T ¥ IV T ihedl2 5
§ LT i o B 5, - . . o 8
=
2 m 78 83 e . 08 ‘03 s % = 8 83 e 3 v e =
G e 48 8 4+ 9
v - v -
4 A ] /\l 2 2
[ ! JE’ A 0 0
7 78 83 .8 s 08 3
18 8 8
12 6 [}
8 \?\—/-\u./-/‘r\—-;_q/\ i e 4
o oy A AL A a s ,
Yy TN oW VWWJV TRy YR VYWY Y
. . . . . Ao 0
3 ) 83 ] w5 1) 03
Surface Bottom

Fig.12. Changes in chlorophyll-a concentration (ug/L) in each zone. Thin and thick lines
represent the monthly values and 36 months running means, respectively.

KBTI, BRI > TEHEBICETOEVIR HIZ1990ER L L T CHML 228, BERICELL
LNz, KiEREDBIERICTH ), FIEBRI~ (Fig12) . 2@MIZIZIEM TIRIZEIEZVTho 72,
IV TIX304FERIC 2 ~ 3#EWA L7 (Figl2), B, ULOKEZBET AT, FMEHBIIOWT

R Tk, FipBoOEEBInSHEN L - T F—yHEE KT ICHE, P, #3215
Wiz Thbh, 1980FRPIXICELIRIL, 20 %56, BEeEthE LToEBEmsEo k) c#B

Table 3. Tendency™! of variations in each parameter at surface and bottom layers

Surface layer Bottom layer
Parameter Period Period
‘73~'82 '83~'92 '93~'03  whole '"73~'82 '83~'92 '93~'03  whole

Salinity - . +
Transparency - + .

Dissolved Oxygen concentration . - - - . . + +
Saturated Dissolved Oxygen . . - - . + . +
DIN"? conc. . - - - . - —_ -
( NH4+-N"? conc. ) . - — - . —_ - -
(NO2-N+NO3-N" conc. ) . . . . + - —

PO4+-P" conc. - - - — - — - -
cop’™ - . . - - . . -
Chlorophyll-a conc. - + — — — + . .

Water Temperature > - + + + - + + +

" tendency to increase (+), to decrease (—) and to level off (*).
*2 dissolved inorganic nitrogen.  ammonia nitrogen. * nitrite and nitrate nitrogen.  phosphate. "° chemical oxygen demand.

_37 —



LT&72h%Table 3ICF LB,

Z =

WA, AR (BRN) CLEEICETFTAC L
Bd ot EEILRENLERTHL 20, &
W ENRAIES LD HESBOAZ VT
Bahs, 22T, THH (Fig2) OFERARER
£)FOWEBY 4 MEFHEZ|»o¥v > u—FL,
HBAROESOETHE (ZRRCEROFY) &
WS 5, MEOMICRABLRAORE (r=—0637,

335
r=-0.63? n=31

< @0 q O . Y=-0.00061"x+33.5
z 25| ©
z
€ O
3 ®° © 04%{
s
f &
s o
€ as L

31.0 L

500 1000 1500 2000 2500 3000
Annual precipitation (mm)

Fig.13. Relationship between annual precipitation
(mm) in Shimonoseki (Fig.l1) and annual average
salinity (psu) of both layers (surface and bottom)
in the Suo-Nada Region.
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Table 4. Number of stations observed low dissolved

oxygen concentration (bellow 4.3ppm) at the
bottom layers

Y Zone
ear I I m NV whole
1975~1988 2 10 29 15 56
(minimum) (370) (3.44) (181) (2:85) (1.81)
1989~2002 0 1 9 7 17
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Fig.14. Relationships between chlorophyll-a concentration ( 4 g/L) and transparency (m) in March

(left) and October (right).
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Food habits of the longtail tuna, Thunnus tonggol
from the south western region of Sea of Japan

Tomokichi KoBAYASHI

Number of specimens of long tail tuna were 242. Range of fork length and body weight of the
specimens was 410 — 600mm and 1,327 — 3,886g respectively. On 242 fishes examined, 147 (61%)
had organisms in their stomachs, including a variety of fishes and squids. The main diet was fish.
Especially, jack mackerel, Trachurus japonicus (46 — 112mmSL), japanese anchovy, Engraulis
Jjaponica (40 — 60mmSL), round herring, Etrumeus teres (60 — 82mmSL) and bottom perch, Apogon
semilineatus were found often in their stomachs. The ratio of stomach content weight to body

weight ranged from 0.01 to 5.75%.

Key words : longtail tuna, food habits

WA, HABBEWNEIEERAO 2 ¥ F & Thunnus tonggol
DRBENFET, &b, 199585 KERNR
BLTw3, LaL, Y\BRICBIT2avFF0ER
MAIRIZZLL, i, BERCHT 2HRIERYS:S
v FEHZHABHERRICR T 5 ILOE H 4R
RBTHREENZAEOEEIIOVTRELLDOT,
CZIHET %,

M EHE
BERRAULI9994E 7 H A 520034 8 A I EESE, =i
WP, BTUE PEIIWBICSUEHYICE
DEBEIN2246THDH (Tablel), ftRBOA
FEBT~9BICEPL TS (Table2), Zhid
RN O AR O R 2 ORI %725 &
Licks, MEHHIRAE KEBIUENAWE
Be L7, BNEMITERLMY) BOBRRE S CRET
B LB, BN E&REICHEL

o

Table 1. Number of specimens obtained by each fishing method

Fishinng method Set net Trolfing line Stic-held Medium type Angling
dip net purse seine

No. of specimens 209 15 12 2 4

—-4] —

Table 2. Number of specimens obtained in each month

Month June July Aug. Sept. Oct. Nov. Dec.

No. of specimens 1 44 59 95 29 5 9

B %

3R 0 B X B #3410 - 600mm, B &P
1,327 -3886gC, ZhZhDE— FiX460mm& B &
'1900g& 12 & - 7= (Figld & UFig2).
HRA2L2BAEICOVWTHHNEWOREBEEZRAR L
2%, UTRAFEEEET, R595MARZEEE
TholzZ b, BHEEAOHEAEIICNN LR
oo WEREBICAZ-EBHEAOBBRIIEBRAT
1358%, BZIIHE, STEHVBICHHTIEAMT
100%, M EMEIY TIE93% & 2o Tz (Figd)o

BENEWE L THZESIA Ao HBEREZ M3
EEE LY, ZOMTHSF-value (%) %
KD BRNBEWIAM +HE WaE #E
BIUCARABPEIXGEh, £hFhOF-valueld
80%, 8%, 5%, 2%BIU8%L, EHMIZA
HOHMHABESE» o 7z, RIS, FEWEICONWT
HOLVARNVTOF —value2 K72 (Fig.4), AET
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Fig. 1. Frequency distribution of fork length of longtail tuna, Thunnus tonggol
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Fig. 2. Frequency distribution of body weight of longtail tuna, 7Thunuus tonggo!
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Fig. 3. Percentage frequency of occurrence of feeding individuals of
longtail tuna, Thunnus tonggol/ caught by several kinds of method
of catch

A, Set net B, Trolling line C, Stic-held dip net D, Medium type purse
seine E, Angling
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semilineatus (14.0%) T - 7z,

BRI D 2 FNEDERES OV T EN Y
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W2 D, 0.5% K6 O 2B A D48% (7T0ME4)
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ST&E$N237% TH 720

HWHELZ-AEO D LAERRETAT BE 2 4k % il €
L8, BAKRRIZT # 5 < X Sphyraena pinguis

Food item
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Fig. 4. Percentage frequency of occurrence of food item in the diet of
longtail tuna, Thunnus tonggol
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Fig. 5. Frequency distribution of the ratio of stomach content
weight to body weight of longtail tuna, Thunnus tonggol!
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Ecology and stock fluctuation of Octopus vulgaris in the Seto Inland Sea coast,
Yamaguchi Prefecture

Yoshitaka Uchida, Eiichi Yoshimura and Hiroshi Kimura

Adult and subadult Octopus vulgaris were collected with octopus-pots and baited-baskets in the
northern Iyo-Nada region from May 2003 to March 2004. From the gonadal observations spawning
season was supposed to be from February to October, mainly in September. Sex ratios of baited-
basket catches were always biased toward male except in March, and no female was caught in
September. While there was no such bias in the sex ratios of octopus-pot catches. Protein content in
O. vulgaris obviously dropped in September probably due to spawning, indicating that September
is the worst month for taste. The relationship between CPUE of octopus-pot fishing (index of the
population) in the Seto Inland Sea region of Yamaguchi Prefecture and sixteen environmental and
two reproductive factors were tested by multiple regression analysis. The results suggest that
parental population level (previous year CPUE) and high sea water temperatures increase the
octopus population, conversely, extreme typhoons and harmful red tides decrease it.

Key words: Octopus, sex ratio, maturation, nutritional composition, stock- recruitment relationship,

environmental factor
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Fig.l. The map showing the study area, the western
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stations of temperature and salinity in the
bottom waters were measured.
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Fig.2. Frequency distribution of body weight of O. vulgaris collected in northern Iyo-Nada from May 2003 to
March 2004. Closed and Shaded columns indicate male and female individuals, respectively.
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Table 1. Body composition of O. vulgaris collected in the northern Iyo-Nada from May 2003 to March 2004

o Female  Average body Body composition (%)

Catch date Fishing gear ratio (%) weight (g) Protein Lipid Carbohydrate _ Ash Water
29-May-03 octopos—pot* 20 538 13.8 0.5 0.7 2.9 82.1
29-May—-03 baited—basket* 20 757 13.7 0.4 1.0 2.6 82.3
12-Jun-03  octopos-pot 40 606 14.7 0.4 0.5 1.7 82.7
25-Jun-03  baited—~basket 40 612 14.7 0.5 0.6 1.7 82.5
26-Jun-03  octopos—pot 40 715 12.1 0.4 0.4 1.5 85.6
17-Jul-03 baited—basket 0 930 14.4 0.3 0.1 1.8 83.4
29-Jul-03 octopos—-pot 60 1,067 15.5 0.5 0.9 1.7 81.4
27-Aug-03 baited—-basket 0 883 13.9 0.4 0.1 1.8 83.8
31-Aug-03 octopos—pot {(medium) 100 675 145 0.4 0.0 1.7 83.4
31-Aug-03  octopos—-pot (large) 80 1,441 11.0 0.3 0.3 1.9 86.5
25-Sep-03 Dbaited—basket 0 791 10.1 0.2 0.5 1.8 87.4
31-0Oct-03  baited—basket 0 457 15.3 0.5 0.5 1.8 81.9
4-Dec—03 baited—basket 0 840 14.0 0.6 0.7 2.0 82.7
20-Jan-04  baited—-basket 0 774 13.6 0.5 0.3 2.1 83.5
19-Feb-04  baited—basket 0 756 13.3 0.7 0.6 2.3 83.1
29-Mar-04  baited-basket 0 729 12.8 0.6 0.8 2.2 83.6

Average 25.0 785.6 13.6 0.5 0.5 2.0 83.5

*Body compositions were determined after removing the slime on the body with salt. The other samples were

cleaned With paper.
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Fig.7. Seasonal fluctuation of protein content of O.
vulgaris collected in the northern Iyo-Nada from
May 2003 to March 2004. Body compositions
were analyzed after removing the slime on the
body with salt samples in the May. The other
samples were cleaned with paper.
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Fig.8. Changes in octopuses catches and CPUE of
octopus-pot fishing in the Seto Inland Sea region
of Yamaguchi Prefecture from 1953 to 2002
Octopuses catches include not only O. vulgaris
but also other species.
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Fig.9. Reproductive relationship of O. vulgaris in the
Seto Inland Sea region of Yamaguchi Prefecture
from 1974 to 2002. Beverton-Holt model is applied
for curve fitting. Rectangle line is y = x formula.

Table 2. Correlation coefficients between CPUE of octopus-pot fishing and
environmental and reproductive factors

Factors

Period of data

Correlation coefficient

Bottom water temperature

previous summer
previous autumn
current winter
current spring
current summer

0.414»
0.475+
0.500%*
0.297
0.564*x

Bottom water salinity

previous summer
previous autumn
current winter
current spring
current summer

0.082
0.054
-0.016
0.056
0.177

Rainfall

previous summer
previous autumn
current winter
current spring
current summer

-0.091

0.168
-0.197
-0.026
-0.149

Harmful red tides
CPUE of octopus—pot fishing
Estimated CPUE from reproductive curve

current year
previous year
current year

—0.384*
0.757*»*
0.763%*x*

*p<0.05, #¥p<0.01, **¥p<0.001, the number of data sets is 27.
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Fig.10. Changes in CPUE of octopus-pot fishing
and environmental factors in the Seto Inland
Sea region of Yamaguchi Prefecture from
1976 to 2002. Arrows indicate direct hits of
extreme typhoons ( maximum instantaneous
wind velocity was over 40m/sec at Yamaguchi
weather station).
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Figll. Comparison between observed CPUE and
estimated CPUE using the selected multi-
regression model.
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Bull. Yamaguchi Pref. Fish. Res. Ctr. 3, 55 — 59 (2005)
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Study on Management of Red Tilefish, Branchiostegus japonicus, in Waters off
Yamaguchi Prefecture, southwestern Sea of Japan- 1
Tilefish Fishery Condition in Yamaguchi Prefecture

Mitsuhisa Kawano and Chie Amano

In order to collect basic information for evaluation of red tilefish resource in waters off Yamaguchi
Prefecture, southwestern Sea of Japan, we studied the tilefish fishery condition in the prefecture.
Total catch of the fish was 318 tons in 2003 and its 84% was occupied by catches with longlines and
anglings. The main fishing period of the fish by longline fishery was in May-July and September.
The fishing grounds were formed on fine sand bottom at 100-130 m depth. Composition of total
length of the fish in this area was larger than that in the East China Sea, suggesting that condition
of the resource in this area is not worse than that in the East China Sea..
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Fig.l. Map showing the depth contour and sites of
major fish markets in Yamaguchi Prefecture.
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Tablel. Momhlyc atch of red tilefish, number alopwlud ﬁthm‘boau and CPUE in waters o"‘hmuud- Pnfecmn
00

fix 0 pn
Oct Nav Boc Total )

A panin 2003 beged o patigti
ﬁshm'el J-n Feb._Mar. Aor. May Juﬂ Jul.

C 147 168 101 132 255290 20, us 210 136 114 75 1981 622
Longline N 226352 274 315 531 568 361 368 380 345 285 216 421§

CPUE 656 477 368 352 480 511 565 405 553 394 400 347 46

[ 85 114 4] 81 115 46 13 34 11 19 12 16 887 216
Angling N 421 7 646 48 759 389 126 389 108 126 139 17 4442

CPUE 202 169 218 168 152 118 103 87 104 151 86 9. 155

C 01 03 01 04 10 00 00 14 35 38 29 11 146 48
Small trawl 2852 17 76 11 00 99 183 155 139 m 985

CPUE_42 58 58 53 8 78] 181 245 209 B89 148

C 22 49 56 35 49 13 07 22 30 44 06 36 369 116
Others 114752 222 250 283 83 _ 56 209 285 247 215 185 240

CPUE 19. 194 252 140 173 15 12! 105 10! 174 24 1 15

C_ 255 333 208 253 430 349 225 218 287 237 161 138 3184 1000
Total N___783 1332 1159 1188 1690 1040 543 1065 954 873 178 1702 1210]

CPUE 32 250 257 213 254 336 414 205 301 27.1 20 19.7 26.
C: catch (tone). N: number of operated fishing boats (boat-day); CPUE: C/N (kg/bost~day).
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Fig.3. Distribution of fishing grounds of red tilefish by
the five fishing boats shown in Fig. 2 in waters off
Yamaguchi Prefecture, southwestern Sea of Japan
in April 2003 to March 2004. A, B, C, D and E show
different fishing boats: A, angling (<10 tons); B and
E, long line (<10 tons); C and D, long line (>10 tons).
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Fig.2. Seasonal distribution of catch of red tilefish by five fishing boats (four longline fishing boats and
one angling fishing boat) in waters off Yamaguchi Prefecture, southwestern Sea of Japan Sea in April
2003 to March 2004.
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Fig.4. Distribution of catch of red tilefish by size category by the five fishing boats shown in Fig.2 in
waters off Yamaguchi Prefecture, southwestern Sea of Japan in April 2003 to March 2004.

....57_



BA10 b ¥ DL EOCK S X UDMTIE, FAF1298505
POIRE L TIRHBEICHEEL T (Figd).
SRBOBWRRB L UHEEZRL L (Figd), HHE
Ri3d, X b HoOBZEL, BOSZHEEIHHHO
D, PHIHWHTIIEA LERZED -

REMOSRER BEREHNZFHNOSEMRE

20 r

20

B 4
Mar.-May Jun.—Aua.,l“

®:N=3015
- A:N=1288

Frequency (%)

®:N=973 ®:N=1015

A:N= 413
ON 78

500

300

Total length (mm)

Fig.5. Frequency distributions in total length of red
tilefish landed at Hagi fish market in Yamaguchi
Prefecture in March 2003 to February 2004.
Closed circle: catch by longline, open triangle:
catch by angling, open square: catch by other
fisheries.
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A

Study on Managemént of Red Tilefish, Branchiostegus japonicus, in Waters off
Yamaguchi Prefecture, Southwestern Sea of Japan-II
Analysis and Management of Red Tilefish Resource

Mitsuhisa Kawano

The author analyzed red tilefish stock condition in waters off Yamaguchi Prefecture, southwestern
Sea of Japan by using DOIRAP and estimated the future stock conditions by using KAFS model.

Amount of the female parent stock at present was 44.00 % of that at virgin, so the stock was
considered to be slightly overfishing. The simulation results showed that closed fishing season
(August) was effective for increase of the catch and stock. But the increase ratios of them in five

years after management execution were small (<5 %).

B CIRILTTIC B 25 2 PV HEOERICD
WTHE L7

AT, MEEBRECTHONLRRE L UER,
B, RASCHTAEAMRE L, HABHER
WMOBMIcBIIEZTH T4 OBESK 2T L &
biC, SHRERLY R LIRS L0 0EH T

DWW THRE L 72

MEHLUHE
AERSLUREENE HERBIURESHE
DR, BW LT, I XA Y i E
Mg (BE, XA E V., WA e S
1y AL A A 5 SR T 3, AL RT KR My 3 5 5
BB X O B EIFE T B 520034 Ok
EERIASR, KBEERTH D,

EREROHET FEREROEZIIROBY iT-
72o QEBIEIN OHRENEEE2KRDOEKE (BL:mm)
—2E (TLmm)BRRICE Y EEJHKICER LT,

TL=1.216BL+4.208 (r?=0.994, n=789)

_.61 —

QWM OHBMETH O N HEREY (TM,
Hh, ZofEE) W5 (3-5H, 6-8H, 9
~11A, 12- 2 ) OZEMER 2RI EICH
N SH PR 2 BERE K7, OB
BB BIMERE B2 B AERKIC, k04 E (TL:mm)
~#E BWoMARICL ) Ro-hELEL, AL
BRERD .

Jd'BW=0.000004TL*#? (r2=0.982, n=330)
¥ BW=0.000009TL%* (r2=0.930, n=432)

OEEESHIEEN S ENRERBIC, ¥
BrAERRLORYRUT, BMEEENBHIIMELE
e RNHREREE RO, O OER-hEX—
AhE- 2 EMRRA L ECER-SEF—CBRL
720 @ LHEIB MBI D 2 R B R B & R
— BB — & 2T B AR R B0 50 R B A R
REX KD, Soiczhz AR cHy L ClRE
TP H IR R B L7



ERAEME ARETHRE Mg, Hbong 1@

l V) jzab 7}:0

WEZBRDOERE (So) BKROKIZL Y RD,
So=eM

BROERE (S) BERNIBREICHEOEY

e B L TRD 2,

ChooEZRANWT, KRV ERDRE (2),
BHRECHRE (F), BLUHEEEX (E) 2R,

Z=-1nS
F=Z-M
E= (1-S) F/Z

ZEMAERL O EV t RAOHHE (Qt) i3,
t RADWEEZCtET5L, MBIUF»HKRAIC
L YRDI=,

C/Qi=Ct-1({(1 — Q:-1)/Qt-1exp(— M)+exp(—- M —
F)

EEDW  RESE T H 0 R ERHE(DOIRAP)
KESWTH o0 ANF—FRUTORER. BIC
RULEE -REBEBRRB X CFTablel 4 Yy itk il

Table 1. The stock characteristics of red tilefish in waters off Yamaguchi Prefecture, southwestern Sea of Japan.

Longevity  Natural mortality Full available Middle of the Middla of the Catch Amount of
coefficiant age spawning period  fishing period recruit
{year) (year™) {year) (tons)
9 0.2 4 August March 318 const.
Aze Age composition  Availability Survival rate Fishing rate  Sex ratio”  Maturity rate’
(year) of catch %) %) 9/(3+3) of fomales
1 1.8 24 [JA) 09 (] 0.16
2 151 259 730 9.9 04 061
3 301 87.2 589 257 [ 094
4 264 1000 478 383 L] 0.98
5 150 1000 478 383 07 1.00
[ 72 1000 478 383 08 1.00
7 28 1000 418 383 05 1.00
8 1.1 1000 418 383 03 100
9 04 1000 418 383 01 100

*1 Source: Baba et s1.”.
*2 Source: Hayashi®.
*3 Estimatad value bsed on the trend of sex ratios of older than four year—old-fishes.
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Wi.), @8 AR+ 10 RENBE (Mg, &84
EwI,) OS5ORRALT, HER BERE M
BAROBRELMETFH L. BEZHEOHIRE
BHICLZDiX, 8 HAREIMMETHY, »of
AR A S22 5720 Th b, WEEFVANF—
FIZBHEDWICHEAH L 727 — 7 D32 Table2il R
THOEHGV, b, HKAOMA T TOARER
10%, BEHADOILTERIII% LREL 7.

Table 2. Input data for ﬁsha model of KAFS.
Fishery 1: long line

Month Catch Fishing boats Age composition
(kg) (boat-day) 1 2 3 4 5 (] 7 8 9
J 14671 224 1 1042 5958 7964 6005 3209 1359 51t 178
F 16783 352 1 1192 6816 9111 6870 3671 1554 584 204
M 10070 274 234 3024 7737 5944 3051 1323 529 203 75
A 13197 375 307 3964 10139 7789 3998 1733 693 267 98
M 25511 531 593 7662 19600 15058 7729 3351 1339 515 190
J 28965 568 2381 21846 27318 14319 5394 1802 601 203 68
J 20422 361 1679 15403 19260 10096 3803 1270 424 143 48
A 14885 368 1224 11227 14038 7358 272 926 309 104 35
S 21003 380 199 1488 10668 14974 9484 4248 1673 631 231
o] 13641 345 129 966 6929 9608 6160 2759 1087 410 150
N 11400 285 108 807 6790 8030 5148 2305 908 343 125
D 7469 216 1 530 3033 4054 3057 1634 692 260 91
Month Catch Fishing boats Age composition
(kg) __(boat-day) 1 2 3 4 5 [] 7 8 8
J 8506 421 196 1121 3988 4867 3400 1704 723 284 105
F 11372 676 262 1499 5332 6506 4545 2278 967 380 141
M 14061 646 638 4387 10091 8357 4451 1852 678 231 76
A 8133 487 369 2538 5837 4834 2574 1071 392 134 44
M 11514 759 522 3593 8263 6843 3645 1517 555 189 63
J 4648 389 956 2561 3673 2158 1026 408 146 50 17
J 1329 126 273 732 1050 617 293 117 42 14 5
A 3351 389 689 1848 2648 1556 740 294 105 36 12
S 1142 106 0 65 632 938 566 208 63 19 5
[¢] 1872 126 0 106 1035 1537 927 342 103 30 9
N 1229 138 0 69 680 1009 609 224 68 20 6
D 1588 _ 178 37 209 745 909 635 318 135 53 20
Fishery 3: others
Month Catch Fishing boats Age composition
kg) _ (boat—day) 1 2 3 4 ] 6 7 8 9
J 2317 138 150 840 1011 116t 897 473 193 69 23
F 5167 252 335 1872 2255 12583 2000 1055 431 155 52
M 5637 222 94 713 2632 2061 1926 974 438 191 78
A 3971 250 66 503 1854 2086 1357 686 309 135 55
M 5928 283 99 750 2768 3114 2028 1024 461 201 82
J 1272 83 35 308 675 607 354 164 72 31 12
J 728 56 20 177 687 348 203 94 41 18 7
A 3585 209 98 869 1903 1712 997 462 204 86 33
s 6563 285 80 2308 2778 3249 2716 1538 656 238 80
o} 8225 247 100 2893 3487 4072 3404 1928 822 299 100
N 3459 215 42 1217 1464 1713 1431 811 346 126 42
0 4732 185 306 1715 2065 2371 1832 966 395 142 47

B R

BEMOMEK 2003FED AR BABRICBITLT
hT =Y A O R AE i B S R B % Table3IZ
g I

ERERBUIHITHRT, 2095 b EMAFW6LTE,
$50 21 R % &7z (Table3),

ERER I R EEEE L XSBTBY, 3~5%
PBEATH 7HE LD (Tabled)o
HHEBIAERIZ 1 BT (Tabled), TEMAERIT




Table 3. Age composition of red tilefish by fishery in waters off Y; hi Prefecture,

Sea of Japan in 2003

Fishery Age (year)
1 2 3 4 5 § 7 Total

Long line 9885 99303 194966 161854 84732 39979 15812 530! 2110 614546
0016 0162 031 0263 0138 0065 0026 001 0.00:

1.000
Angling 5774 26674 61901 56198 32775 1447 5578 2022 707 206107
1.000

0.02 0128 0300 0273 0159 007 0027 0010 0.00:

Others 2117 21115 35380 _ 38871 28507 1512 6496 2519 912 151038
0014 0140 0234 0257 0189 0.100 0043 0017 0006 1.000
Total 17776 147092 292247 256923 146014 69578 27886 10446 3729 971691
0018 0.151 0301 0264 0150 0072 0029 0011 0004 1000

Upper: catch in number; lower: ratio of catch in number to total catch in number.

4 TH o7 (Tablel)o

EEEME Mz, BhoRE 12X00208 oh
725

MO ED HSel30819¢ FEH X /=,

Sit, FHOFHERE TEV04TTEHES NI,

ZNLDENS, 2130741, Fi30541, Eix0382&
FrEsh,

FIHE X, 1824%, 2#259%, 3 H672%&FHE
Ihi,

BIRoH TablediCBEQORIFIRE L LA KR OR

Jable 4. Comparison of the present stock with the virgin stock of red tilefish,
Prasent stock Virgin stock
Ae 2 %43 Siock Catch Gatch Parent® Parent®  Stock Parent Parent®
body body number number weight number weight number number weight

(year) wej weight ( (X109 (X10) (ton) (X109 (ton (x10% _(x10% (ton)

4158 76.69 19424 1.75 1.34 3 129 194.24 mn 1.29
11065 17232 15753 1560 2687 3844 4253 15908 38.82 4285
19392 27054 11500 2955 7996 64856 12577 13029 7348 14250
27638 35074 6773 2587 9075 5310 14676 10671 8366 23121
35049 44894 3231 1234 5541 2262 79.27 8739  61.17 2144%
41259 53954 1541 589 31.76 925 38.15 757 4294 17719
463.12 620.94 7.35 281 1744 368 1202 58.62 2931 135.74
502.84 71487 a5 134 958 105 529 4801 14.40 7242
53327 _ 803.18 167 064 5.13 0.17 089 39.32 393 2097
Total 59475 9579 31823 19626 45698 89523 35083 103868
Present stock/virgin stock (%) 6643 5594 4400

A

RBEEBELTRT.
HRoBoFARE X, LLEBEEOZIhD5594%
E50% 2R > TWwALOD, HROMOHA
BRALEBHOZND4400% L50% 2 W->THY
(Tabled), BIRIIEELZKRTH S,

BREOFXTFH BEHI1I~52T-oBE0HE
B BAREBIUVHBRAROIRTFUEZLT - &R

Management methods Elapsed yoars
2 3 4 5
Present fishing efforts  Catch 100 1000 1000 999 999
Stock number 1000 999 99.9 99.8 998
Parent® stock weight 1000 1000 1000 1000 99.9
Method 1™ Catch 996 998 1000 100.0 1000
Stock number 1000 1000 1000 1000 1000
Parent @ stock weight 1060 1000 1002 1004 1004
Method 2* Catch 96.1 98.1 986 1005 1008
Stock number 1000 1008 1013 1015 1016
Parent @ stock weight 1000 __ 1000 1021 1035 1043
Method 3% Catch 888 90.9 92.7 93.8 944
Stock number 1000 1011 1017 1019 1020
Parent@ stock weight 1000 1000 102.3 104.1 105.1
Method 4% Catch 96.1 98.1 996 1006 1012
Stock number 1000 1010 1016 1019 021

Parent® stock weigh 1000 100.0 102.1 103.6 1044
“10 % cut of fishing efforts in August.
*2 No fishing during August.
* Method 2 and release of the fishes smaller than 25 cm in TL..
*4 Method 2 and refease of 100,000 individuals of the hatchery-raised fishes.

%Z Table5IZR T o
flE, FBRRBHE I CHBARIE (Tables), H
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Fishing Situation of Loligo bleekert in Coastal Waters off Yamaguchi
Prefecture, Southwestern Sea of Japan

Mitsuhisa Kawano

Fishing situation of Loligo bleekeri in coastal waters off Yamaguchi Prefecture, southwestern Sea
of Japan was investigated using the catch statistics and the biological data. The squid caught with
angling in January to March had matured and the females had copulated. Fishing grounds of the
squid were formed in coastal waters nearer than 10n.miles from the coast. These facts show that
angling fisheries catch the spawning groups in the spawnig grounds. The catch peaked in 1995-1996
and then decreased remarkably. The decrease of the catch occurred in a relatively high water
temperature period, suggesting that high water temperatures influence the decrease of the catch.

¥ J £ % Loligo bleekerild H A M6 & Tl i & 1%
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Fig.1. Major fisheries ports landed Loligo bleekery
by angling (closed circles) and site of set net (star
marks).
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WEREL IR RJBXICBT 2EEROKEE
Elbx A2 &, 19852 519924 ¥ Tld MR IT K X
REEBEZHECLYDL, REHEAL, 1992F12138
2 b VIS TR L7z ZDOHBI9954E D 5 19964E 12 A
CHIERITSBUCHML, 19954121348 b~ L B
BEERL. LA L, 19974ELRIC 2 5 L BEKOD
FaUTIIRAL, EKETHERLL (Fig2).
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Fig.2. Yearly changes in catches of Loligo bleekeri
landed at major fisheries ports shown in Fig.l.
Open circle: catch by angling at Kawajiri and
Ohiminato; closed triangle: catch by set nets off
Kawajiri and Kayoi; closed circle: total catch of
both fishing methods.
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Fig.3. Monthly changes in catches of Loligo
bleekeri at major fisheries ports in 1999-2003.
Left panel: catch by set nets off Kawajiri and
Kayoi. Right panel: catch by angling at Kawajiri
and Ohiminato.
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Fig.4. Monthly plots of locations of fishing operation
by Loligo bleekeri anglers in waters off Yamaguchi
Prefecture in 1985.
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Fig.5. Frequency distributions of dorsal mantle
length of Loligo bleekeri caught with angling in
coastal waters off Yamaguchi Prefecture in 1994
and 2004. Open bar: female; closed bar: male.

Table 1. Feeding habit of Loligo bleekeri caught with angling in

oastal waters o aguchi Prefecture in 2004.

Month Jan. Feb. Mar.
No. of specimens (A) 57 43 91
No. of specimens with empty stomachs (B) 54 43 90
Ratio of empty stomachs % (B/A X 100) 94.7 100 98.9
Diets (%)

Fishes 18

Squids 35

Shrimps 1.1
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Some Characteristics on Fishery and Biology of Righteye Flounders
(Eopsetta grigorjewi,Cleisthenes pinetorum herzensteini and
Pleuronichthys cornutus) in Coastal Waters off
Yamaguchi Prefecture, Southwestern Sea of Japan

Mitsuhisa Kawano

The author studied on fishery and biology of righteye flounders (Eopsetta grigorjewi, Cleisthenes
pinetorum herzensteini and Pleuronichthys cornutus) in coastal waters off Yamaguchi Prefecture,
southwestern Sea of Japan. The catch of the three species occupied 72 % of the total catch of righteye
flounders in the prefecture and they were almost caught by small trawl. Spawning seasons of the
three species were in winter and main fishing periods of C. pinetorum herzensteini and P. cornutus
were in accordance with their spawning seasons. But main fishing months (May and August) of E.
grigorjewi was not coincided with the spawning season. Larval distribution areas of the three species
in the southwestern Sea of Japan were relatively different among species. It was considered that
these larval distributions would be influenced by distributions of their spawning adults.
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Fig.l. Sampling stations (dot symbols) of larvae of
righteye flounders and fishing grounds (shaded
region) of Yamaguchi prefectural small trawls in
the southwestern Sea of Japan. Contours show
depth lines. Star mark shows the location of
Hagi Fish Market.

EMATER EWREICHC 2R, Lo
B HARBRREY (Figl) T/MMURR 1M X ) ks
N7zbDT, LAY HLAIE1993%E 1 AA 520024 4 A
WS S N 22247548, VY NFIX19934E 1 A2 S
20004E 4 HIiCH X h 723581k, 24 ¥ L 41d
1991461 A % 5 19944E3 H 1S X N 7=435MKTdh 5,
hoogk (TL), hE (BW), AMRER (GW)
ZEMAIL, ARERREAEEHRE (GSD %,

GSI=GW/BW x 100

& p);k&)f:o

FHEEOANOERAKIE, SWIEREBIC N
W, 1 FEEAMNC X 2 ARSI EREE R U TR
D7z,

FASHER PRVEIFAORERRE L VK
i, W ET A% RHE, 19844, 19854, 19864EH
X O19874E O %4 S L LR AL A & 3 6 R DB
2 ARG (Figl) TWLIES K% RBR
BREREGLICL VB ONLOT, ML
DPHEE LTV D, (FROSARE, 78 1B,
T 10m? F OBEAERTE L7,

R
KBBH L UBBRE 2003 En NI EHEICH
AR VWEOKIERIZ173802kgT, DD b A
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BREPNOEKIBEDT2%, 125123kg% i & 72
(Tablel), MEBIOKBRIE, 23 H L1 H72072kg
(415%), VI 1F229007kg (167%), A4 ¥ 4L
4 524,044kg (13.8%) TdH -7 (Tablel),

Tablel. O¢

Species Small trawl ! Small trawl I Long line Gili net Angling Others Total

63326 AN 78N 45 613 186 72072
28168 436 202 0 28 29007
23928 Q
31858 1137

Eopsatta grigogews
Crath ;

0
2400

0 75 24044
314 5056 48679

Preuronichthys comutus

Others 1914

Total 10707

HEBENOABRIIOVWTASLE, RAEMED
1Z1290% DL EAVRMRIRRIFEICE 55D TH - 72 /b
RER 1 EUAOBRETIEROKBRESLHENS
{, Ay VA TIRHIOBPEBTKIBT I
(Tablel).
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H, 24 % # VL4 TR32~5HTdhH-7: (Fig2),
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Fig.2. Monthly catch of the three species of righteye
flounders by small trawl landed at Hagi Fish
Market in Yamaguchi Prefecture, 2003.

ARRR 1 HIEAROSRREREI, 3faMEE
L E 23NN TS h o 72 (Table2), ARIICAS
L, AYHVATIE8A, YIUNFTIEI3A, A4 %
VA CIRBHCHEREVREDLE 2>/ (Table2),
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THAMOSE SR % Table3IZR§, #H65]
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19cm;: /N, 2lem:*, 26cm; K, 29cm), A4 ZHL



Table 2. Number of ths nghteye flounders caught by samples of small trawlers operated in coastal waters off Yamaguchi Prefecturs,

Southwestern_Sea of Japan.

Fish spacies Commercial  pp May Aw Sen Oct Now Dec. Jan Feb Mar Towl

Eopsetts grigogew™ Large 122 66 951 o 0 o 0 155 354 199 1847
Middie 500 218 2306 0 0 0 0 239 63 ns 4612

Semall 243 208 2775 o 1] o 0 35 1179 1178 5619

Total 865 _ 492 6032 0 ] 0 O 429 2184 2096 12078

Cleisthenes pinstorum Large n 0 0 0 0 0 0 12 762 1774 2819
horzanstein”  Middle 382 Q 0 o Q 0 0 76 2443 4453 1354

Small 387 0 0 0 0 o 0 0 3928 8077 12392

Midget 82 0 0 0 Q 0 9 9 82__ 494 658

Total 922 [ 1] 0 [} Q Q 88 7215 14798 23023

Plouronichthys cornutus™ Largs 1837 2475 6952 2959 2387 1353 814 946 1210 2772 23705
Middle 4878 8118 11558 7056 3744 3060 2988 3474 4950 5742 55566

Small 4225 4475 4100 2375 1550 550 1600 1400 2425 5000 27700

Midget 1715 175 70 105 280 35 0 0 1715 7135 3290

Misceflansous ) 0 '] 9 41 82 0 Q861 656 1640

Total 12655 15243 22678 12495 8002 5080 5402 5820 9621 14905 111901

#1 Bagsd on s small trawler operated from April 2003 to March 2004.
#2 Based on five small trawlers operatad from April 1993 to March 1994,

A72F3Ch s 2AHMICHRBEEFINE o208 T -
%, 15cmi/h, 18cm:H, 19cm: K, 2lcm),

AR SEM R E (Table2) & AMERISART
L EMBE (Table3) ZRICKAMORELY (A vy
L4:5, AV INF:2, SH: AL HLL:2, 3
A) OERMBEZ#EE LK EZFiglliRt, &Y
LA DEEIFIS~3Bem TE— Fid22cm, VI /nF
DERIF15~40cm T, E— Fid2lemTH -7 72,
A4 5 H VL DOERIZI6~22cm, E— FiX19em T,
LAV HVABLEVYINFIZHNNITH - 720

Table 3. Composition of total length of the righteye floundars classified by commercial size. unit: %)
TLicm) §2_g cies £ sotts igoriewi  _Claisthenass pinetorum herzensteini PloummchM comutus
. a Mi Small Middle _Large Miscell Midget

5 000 ©O00 000 060 000 000 000 000 000 000 000 000
6 000 000 000 000 000 000 0.00 0.00 000 000 000 0.00
7 000 000 000 000 000 000 000 000 000 000 000 000
8 000 000 000 000 000 0M 0.00 0.00 000 000 000 000
9 000 000 000 006 000 000 0.00 000 000 000 000 000
10 000 000 000 000 000 000 000 000 000 000 000 000
t 000 000 000 000 000 000 000 0.00 000 000 000 000
12 000 000 000 600 000 000 0.00 0.00 000 000 000 000
13 000 000 000 000 000 000 000 444 087 000 000 000
14 052 009 000 000 011 000 000 2222 783 063 000 000
15 235 000 o000 119 027 000 000 28389 2260 503 000 000
16 326 000 000 801 054 000 000 2667 1738 1447 303 000
17 405 018 017 1424 286 000 0.00 1778 2174 2138 808 441
18 444 018 017 2018 162 022 0.00 000 1738 2201 1212 1196
19 1031 115 000 3027 1318 043 000 0.00 809 1761 2524 16.18
0 1423 441 000 1899 2075 130 040 0.00 281 1069 2172 1029
21 1932 1023 066 653 2291 303 000 0.00 261 755 1970 2795
22 17.8% 1429 083 059 1588 660 040 000 087 063 758 1818
23 14490 1508 249 000 945 909 020 0.00 00C 000 101 284
24 548 1296 249 000 362 1158 059 0.00 000 000 152 294
25 287 1138 365 000 178 1255 138 0.00 000 000 000 284
26 065 1032 614 000 054 1433 138 000 000 000 000 147
27 013 1041 713 000 043 1353 415 0.00 GO0 000 000 147
28 000 529 1045 000 000 1353 810 0.00 000 000 000 1.47
29 000 291 1234 000 000 714 1206 0.00 000 000 000 000
30 000 079 1260 000 005 455 1087 0.00 000 000 000 000
A 000 026 1393 000 000 087 1047 0.00 000 000 000 000
32 000 000 B89 000 000 032 1146 0.00 000 000 000 000
33 000 009 829 000 000 O 8.10 0.00 000 000 000 000
34 000 000 265 000 000 O.11 8.10 000 00C 000 000 0.00
35 000 000 282 000 000 043 534 0.00 000 000 000 000
36 000 000 182 00¢ 000 022 494 0.00 000 000 000 000
37 000 000 0866 00¢ 000 000 385 0.00 000 000 000 000
8 000 000 066 000 000 000 237 0.00 000 000 000 000
29 000 000 017 000 000 000 271 000 000 000 000 000
40 000 000 017 000 000 000 138 0.00 000 000 OO0 000
a 000 000 017 000 000 000 040 0.00 000 000 000 000
42 000 000 000 000 000 000 039 0.00 000 000 000 000
43 000 000 000 000 000 000 0.00 0.00 000 000 000 000
44 000 000 000 000 000 000 0.00 000 000 000 000 000
45 DX 000 000 100 000 000 020 0. 000 000 Of 000

Total 100.00 10000 100.0¢ 100.00 10000 100.00 100.00 10000 100.00 100.00 130,00 10000
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Fig3. Frequency distributions of total length of the
three species of righteye flounders by small trawl
in each main fishing period.

Tabled4. Relationships between total length (L; mm) and body weight (W: g) on the
three species of righteye flounders.

Fish species sex

Numerical expressiot R? n
Eopsetta grigorjewi Male  W=0.00000796L°%% 092 1491
Female W=0.000001591>"° 096 948
Cleisthenes pinetorum herzensteini Male  W=0.00000189L.>%%"% 095 1571
Female W=0.00000236L°%*** 093 1151
Pleuronichthys cornutus Male W=0.0000517L27* 094 221
Female W=0000146L2%7* 093 214
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Fig4. Monthly changes in average gonadosomatic
index (GSI) of the three species of righteyeflounders.
Vertical bar shows the standard deviation.
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Fig.5. Sex ratio (%) of the three species of righteye
flounders. Sex ratio: % /(% +3J").
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Fig.6. Distributions of larval righteye flounders
(inds./10m?) in the southwestern Sea of Japan in
April 1984-1987.
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Fig.7. Frequency distributions of number of larval
righteye flounders by water temperature and
salinity at 50 m depth. Open circle: Cleisthenes
pinetorum herzensteini, closed circle: Eopsetta
grigorjewi, closed triangle: Pleuronichthys
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Compositions of Species and Fork Length of Young of Flying Fish Caught by
Set Nets in Coastal Waters off Yamaguchi Prefecture, Southwestern Japan Sea

Mitsuhisa Kawano

The author examined yearly change in composions of species and fork length of flying fish
young caught by set nets in coastal waters off Yamaguchi Prefecture, southwestern Japan Sea in

September, 1988, 1995 and 2004.

Cypselurus hiraii and C. heterurus doederleini occurred in each year, and Hirundichthys
oxycephalus (tropical species) occurred in 1995 and 2004. The mean fork lengths of C. hiraii and
C. heterurus doederleini in 1995 and 2004 were larger than those in 1988 (t-test, p<0.05). The mean
sea surface temperatures in coastal waters off Yamaguchi Prefecture in summer (July-September) in
1995 and 2004 were higher than that in 1988. According to these results, the author considers that
high water temperature probably accelerate the immigration of H. oxycephalus from East China Sea
into southwestern Japan Sea and growth of C.hiraii and C. heterurus doederleini.
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Fig.1. Locations of set nets (star marks) where flying
fishes were caught and hydrographic observation
station (closed circle) in coastal waters off
Yamaguchi Prefecture, southwestern Japan Sea.
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Tablel. Species composition (%) of flying fish caught by set nets in coastal waters

ff Yam hi Prefecture (Fig.1).

Date Sept. 28, 1988 Sept. 28, 1955  Sept. 28, 2004
Location off Sanmi off Kiwado off Kiwado
Species
Cypselurus hiraii 18.2 239 389
C.heterurus doederleini 818 745 539
Hirundichthys oxycephalus 0.0 16 72

Number of specimens 22 687 293
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Fig.2. Fork length compositions of Cypselurus hiraii, C.
heterurus doederleini and Hirundichthys oxycephalus
caught by the set nets in 1988, 1995 and 2004.
Open squares, triangles and closed circles show
fork lengths in 1988, 1995 and 2004, respectively.
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Fig.3. Yearly change in sea surface water
temperature in coastal waters off Yamaguchi
Prefecture in summer (July-September) during
1985-2004. Solid line and dotted lines show mean
water temperature and the standard deviations,
respectively.
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Changes in the Biomass of the Benthic Animals in the Suo-nada Area of the
Seto Inland Sea

Hiroshi Kimura and Setsuhisa Hivama

The catch per unit effort (CPUE) of trawl boats and the composition ratio of the small
unmarketable animals captured by a trawl boat were studied in the Suo-nada area, the westernmost
area of the Seto Inland Sea, using daily reports of the trawl boats from 1983 to 2002 and analyses of

the small unmarketable animals from 1984 to 2002.

More than half of the fish species decreased in CPUE while the crustaceans and the molluscs
increased. The composition ratio of the fishes has decreased but those of the crustaceans and the
molluscs have increased conversely in the small unmarketable animals.

Those changes had come over during 1986 to 1992 in the small unmarketable animals and 1988 to
1993 in the marketable animals. The authors conclude that the productivity of the Suo-nada area has
decreased from the late 1980s and the pressure by trawl boats on the benthic animals has become

relatively larger than the productivity.

Key words: benthic animals, Suo-nada, productivity, r-selection
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Bull. Yamaguchi Pref. Fish. Res. Ctr. 3, 87 — 96 (2005)
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Growth and Survival of the Short Necked clam Ruditapes philippinarum
Stocked on the Tidal Flats in the Seto Inland Sea, Yamaguchi Prefecture

Shigeru Taga, Akihito Wanisi, Toshinori Baba, Susumu Matuno
and Kazuo Momoyama

After stocking the short necked clam Ruditapes philippinarum on 3 different tidal flats, Monzen,

Imazu and Heta,

in the Seto Inland Sea, Yamaguchi prefecture, in 2002 and 2003, growth and

survival of the clam were monitored. At the Monzen tidal flats the survival rates of the clam
without protection by cover nets decreased to 5 % 2 months after stocking due to predation by
crabs. Even though the clam was protected by cover nets, the survival rates of the clam at 3 tidal
flats also decreased to 40-50% 6 months after stocking. No unsuitable datum for inhabiting of
the clam was analyzed in the environmental factors of the fishing grouds during the test period.
Densities of chlorophyll-a and pheo-pigments in the bottom waters and bed sands in/on the Monzen
and Imazu tidal flats where clams showed poor growth and survival were fewer than those obtained
from the Heta tidal flats where clams showed better growth and survival. Moreover, fattnes
coefficient of the clam collected from 3 tidal flats was low during spawning season. In addition to the
declined vitality of the clam due to the long spawning season, food deficiency may be attributable to

the main cause of the death of the clam protected by cover nets.
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MZEICEBAT7THY OHE
Ar 1

Predator-prey Relationship between Crabs and Short Necked Clam, Ruditapes
philippinarum

Hiroshi Kimura

According as the catch of short necked clam Ruditapes philippinarum has decreased since the
late 1980s, harvest yield of the planted clams in the tidal flats has also decreased. Crabs are known
to prey on clams, so author evaluated the predation pressure of crabs on the planted clams and on
natural resources of the clam.

A lot of broken red shells were found in the nursery fields in where clams stained red with paint
for the mark were planted without protect net on the estuarine tidal flat of the Monzen river
in Iwakuni city. There existed a considerable number of crabs such as Charybdis japonica and
Portunus pelagicus around the nursery fields, and they prayed on the clam leaving broken shells in
a rearing tank. The crab of 149.2g (average weight of the crabs captured around the nursery fields)
was evaluated to eat 13.8g flesh of the clam in a day. If the biomass of the clam is high as it used
to be observed in 1982 and 1992 on the same tidal flats in Iwakuni city, growth of the biomass can
be larger than the crab's predation pressure. The author concludes that the predation pressure of
the crabs is the largest factor which reduces the population of planted clam in nursery fields but is
not the main factor which has reduced the natural resources of the clam. The predation pressure
of crabs on natural resources of the clam has increased relatively as the result of the marked clam
resources diminution caused by unexplained factor.

Key words: predation, Ruditapes philippinarum, resources, crab
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Fig.l. Study area. R. philippinarum stained red
were planted in nursery fields with and without
cover-nets at st. x on April 30th 2002.
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Table 1. Characteristics of two crab species, C. japonica and P. pelagicus, used for
the predation test on R. philippinarum

Indvidual . CWwW. T.CW. MFL. B.W.
number Crab species Sex mm mm mm g
1 Charybdis japonica F 39 - 11 10.6
2 C. japonica M 67 - 24 69.8
3 C. japonica F 68 - 21 61.1
4 C. japonica M 92 - 34 176.6
5 Portunus pelagicus M - 138 53 2459
6 P. pelagicus F - 140 37 201.7
7 P. pelagicus F - 146 46 264.8
8 P. pelagicus F - 150 44 241.9

C.W. :carapece width

M. F. L. : movable finger length

T.C.W. : total carapace Width
B. W. :body weight
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Fig.2. The broken and empty-whole shells of R.
philippinarum collected from the nursery field
covered with net (left plate) and uncovered (right
plates) on day 13 after planting. Note many of
the shells in the right plates are broken.
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Table 2. Collection of the red stained broken and empty-whole shells of R. philippinarum
from the nursery fields covered with net and uncovered on day 13 and 27 after

planting
on day 13th on'day 27th
Coverd Uncovered Total Coverd Uncovered Total
Whole 125.5 146.0 107.0 79.0 186.0
Broken 30.0 122.0 17.5 195.5 213.0
Total 155.5 268.0 124.5 274.5 399.0

Table 3. Marine animals collected by basket net on May 1st 2002 and by set net on June 6th 2002 at nursery

field of R. philippinarum (st. x)

S Basket net Set net
Number Size Number Size

Shaore swimming crab, Charvbdis japonica 3 C.W. 31-59mm 2 C.W. 67-68mm
Taiwan gazami, Portunus pelagicus 2 T.C.W. 55-84mm 13 T.C.W. 104-151mm
Rapa whelk. Rapana venosa 2 B.W. 68-89¢ 6 B.W. 28-365¢
Necklace shell, Glossaulax didvma 6 B.W. 39-53¢
Common dace, Tribolodon hakonensis 1 F.L. 31 1mm
Sharpnose tigerfish, Rhyncopelates oxyrhynchus 1 T.L. 207mm
Sea bass. Lateolabrax japonicus 3 F.L. 305-587mm
Green gar, Ablennes anastomella -+ T.L. 740-779mm
Black rockfish, Sebastes inermis 13 T.L. 159-240mm

C. W. :carapace width
B. W. :body weight F. L.
T.L. :total length

T. C. W. :total carapace width
: folk length



Table 4. Result of predation test of two crab species, C. japonica and P. pelagicus, on the prey clam,

R. philippinarum, of different sizes

Individual C.W. T.C.W. Shell length of R. philippinarum (mm)

number Crab species (mm)  (mm) 8 11 20 27 38
1 C. japonica =~ 39 + + - - -
2 67 - - -
3 68 + + + +
4 92 - NE - + -
5 P. pelagicus 138 - - - - -
6 140 + + + + +
7 146 - - + + +
8 150 + + + + +

+: ate - 1 not ate NE : not examined
6 NO
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Fig.3. Relationship between sizes of the predator
R. philippinarum. Twenty clams of different

crabs, C. japonica, P. pelagicus, and the prey clam,
sizes (11-39 mm in shell length) were fed to each

crab (shown in Table 1). Vertical lines in the central large figure indicate the range of eaten clam's
shell length. Smali histograms indicate the number of eaten clams (pale column) and survived

clams (dark column).
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Figh. The broken shells and the survived clams of
R. philippinarum 24 hours after the predation
test on two crab species of C. japonica and P.
pelagicus. Numbers on the plate indicate the
individual number of the crabs shown in table 1.
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Fig6. Behavior of the crab, C. japonica, preving on
the clam, R. philippinarum, burrowing under the
sand.

1: The crab is digging up the clam with its
cheliped.

2: The crab tries to brake the shell with its
cheliped and maxillipeds.

3: Ditto. After that, the crab succeeds braking
the shell.

4: The crab is holding the broken shell and
eating flesh.
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Spawning and Food Consumption by the Short Necked Clam,
Ruditapes philippinarum (Adams et Reeve), Preliminarily Fed at Different
Levels of Cultured Phytoplanktons

Susumu Matsuno, Shigeru Taca, Akihito Wanisur and Kazuhiro Kawamura

Spawning and food consumption tests of the short necked clam, Ruditapes philippinarum, which
were preliminarily fed at different levels of cultured phytoplanktons, were made to clarify the
cause of the decrease of the natural resources of the animal in the Inland Sea area of Yamaguchi
Prefecture. After administering the food for about 40 days, the animals which were preliminarily fed
more food consumed more food than those consumed by the animals fed less food, but the amounts

of food did not influence the spawning of the animal.
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gracile, Nannochloropsis sp.D 4 MO 75 7 b~ C), 8 (Group D) & & L, Group DOKEIRHE
REHEE (Table2) % ENREBS L OCHMERILER HOHE" (2B 2HEME (KE17~18C TREM~
BECTHRHELL REBRNEHOBNERDHLY 36mm® 7 %V APavlova lutheri% 293 X 107 ~15.41
Group A% 1 &L, BLF 2 (Group B), 4 (Group x10'Mife/gthE-H, #BfH) oRKEZEL VL)

Tablel. Size and sex ratio of Ruditapes philippinarum used in the present study. (N=75)

Shell length Weight Flesh weight Sex ratio (%)
mm g g female male unknown
30.5+23 5.56+1.02 1.26+0.37 44 52 4

/—I Water bath I
—
Yy vy
¢ 0. ]
|Aeration|
------------’ . . .
o 00| | [rater sumiy]

|Phytoplanktons supplyl

(plane view) L" Drainage l

e

IPIIIIIIIII*

(lateral view)

Ruditapes philippinarum

Fig.l. Rearing apparatus for the feeding test of Ruditapes philippinarum.

Table2. Total amounts of cells and pigments of phytoplankton species fed to each group of Ruditapes
philippinarum during the test period.

Phytoplankton species (% 10'%cells)

Group Chlorophyll-a + Pheo pigments (mg)
Pl Cg T. sp. N. sp.
A 5.16 0.34 0.26 5.31 479
B 10.31 0.68 0.52 10.62 95.7
C 20.63 1.35 1.03 2124 1915
D 41.25 2.70 207 4248 383.2

P.l.: Paviova lutheri C.g.: Chaetoceros gracile T. sp.. Tetraselmissp. N.sp.: Nannochloropsis sp.

Phytoplanktons supply /_ Water supply
/ | m— —  m—

-> -> -»>
Time | | l ] ] l | ] ] l | | J
AMPM 0 1 2 3 4 5 6 7 8 9 10 11 12

Fig.2. One day time schedule of water supply and phytoplankton supply for rearing Ruditapes
philippinarum.
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Fig.3. Structure of drainage.

Level-1: Water level when water supply stopped.

Level-2: Water level when siphon stopped. The
siphon stops before phytoplanktons supply is
started.

Level-3: Rise of water level caused by phytoplanktons
supply. Highest level is lower than the actuation
level of the siphon.
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Fig.4. Changes in survivable rates of Ruditapes philippinarum and rearing water temperature.
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Table3. Results of the inducing spawning test of Ruditapes philippinarum.

Morphological condition of

Number of animals Number of
. Spawned trochophore larvae
Trial date spawned eggs
group . . Normality
Total Female X 10 Normal Abnormal .
20 Oct. None
24 Oct.  Group A2 72 32 318 75 20 79
Group D1 67 29 522 104 47 69
27 Oct.  Group C-1 76 33 456 99 26 79

* Number of females was estimated by the sex ratio shown in Table 1.
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Detection of a parasitic protozoa Perkinsus sp. in the clam Ruditapes
philippinarum collected from the tidal flats along the Seto Inland Sea
in Yamaguchi Prefecture

Kazuo Momoyama and Shigeru Taca

Infection rates and intensities with Perkinsus sp. in the clam Ruditapes philippinarum collected
from Iwakuni, Heta, Kushigahama and Yamaguchi tidal flats in Yamaguchi Prefecture were
examined by conventional histology and biopsy. Infection rates with the parasite in the clam
sampled from the densely distributed tidal flats from 2002 to 2004 were much higher than those
from the poorly distributed tidal flats. Heavily infected clams did not make less progress in growth,
fatness and gonad development compared with slightly or not infected clams. Moreover, histological
sections of the clam from Yamaguchi tidal flats prepared in 1976 and 1977, when much clam was
landed every year, revealed the high infection rates and intensities, indicating that the parasite had
already been prevalent in the middle of 1970s. These findings suggest that Perkinsus sp. has not
played an important role in the recent destruction of the natural resources of R. philippinarum in

the Seto Inland Sea.

Key words: Perkinsus, Ruditapes philippinarum, parasite, clam, resources
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Table 1 Locations and examination methods for detecting Perkinsus sp. in the clam Ruditapes philippinarum
collected from the tidal flats along the Seto Inland Sea in Yamaguchi Prefecture.

Sampling

R. philippinarum

Location Group Method
dates Origin ~ No.Jmonth  Total No.
Iwakuni Jun 2002-Apr 2003 I Oita Pref. *1 20 220 Histology
Jun 2002-Apr 2003 I  OitaPref. "1 60 660 Biopsy ‘2
Heta Jun, 2003 I Native 20 20 Biopsy
Jan, 2004 I Native 20 20 Biopsy
Kushigahama  Jun, 2003 I Native 20 20 Biopsy
Mar, 2004 1 Native 20 20 Biopsy
Yamaguchi May 1976-May 1977 I Native 12 156 Histology
Jul, 2003 I Native 20 20 Biopsy
Mar, 2004 i1 Native 19 19 Biopsy

*1: The clams were transported from Oita Prefecture, and were marked red with a spray before stocking

on April 30th, 2002.

*2: Thin preparations of fresh mantle dissected from the clam were directly observed under bright field

or phase contrast microscope.
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Fig.1. Monthly changes in the infection rates and
intensities of the clam Ruditapes philippinarum
with Perkinsus sp. collected from Iwakuni.
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Fig.2. Masses {arrows) of trophozoites of Perkinsus
sp. in heavily infected clam Ruditapes
philippinarum collected in May (A) and
November (B) 2002 from the Iwakuni tidal flats.
Note that most masses in Fig. A (bar = 100
m) are surrounded with thick layers of host
cells, but those in Fig. B (bar = 25um) are
indistinctly surrounded.
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Fig.3. Changes in fatness indices and growth of the clam Ruditapes philippinarum after released on

the tidal flats in Iwakuni (Group II).

White circles indicate the heavily infected clams with Perkinsus sp.

-113 -



Table 2. Infection rates and intensities of the clam Ruditapes philippinarum with Perkinsus sp. collected
from three different locations in Yamaguchi Prefecture.

R. philippinarum

Perkinsus sp.

*

Location Sa(;n;taling Irlzlen/sitly Mean shell Fatness Infection
ate (No./m) Number length index Rate Mean *3 Mean
(cm) (%) (%) rg}oe) Intensity intensity

Heta Jun, 2003 20 3.6 32.0 100 0.92
140 100.0 0.88

Jan, 2004 20 3.0 345 100 0.83

Kushigahama Jun, 2003 20 3.3 31.2 70 0.32
20 52.5 0.21

Mar, 2004 20 3.1 35.4 30 0.10

Yamaguchi  Jul, 2003 20 29 30.7 0 0.00
5 10.3 0.04

Mar, 2004 19 27 36.0 21 0.09

*1: Examined by biopsy. See Table 1.

*2: Fatness index (%%) = flesh weight = (flesh weight + shell weight) X 100
*3: 0: not detected, 1/3: slightly infected, 2/3: significantly infected, 1: heavily infected

~03DHPATH - 7278, EHRPOIIACEZELE
N9%0% B L 057 A ERL, ME2~3HICET
BETFLZ 0OV TFRIEWVETHERT ALY, Th
SWEHEDOAMEBIEVIZEML TWA (Fig. 1o

KM T, Perkinsus spABHELTHFLEL TV
LA ERRHBER LTV, FoMICiZizEA
CHRRAERBIERD S d ol YR B E A
WI0HE ToOT7HY) TlfE EHRMRICUE S h:
K& R REAR (Fig 28) PEBSRE I LT
AL THolA, ZLRETE E R O L A3
ZThwhNShREARN (Fig 2B) "2 KBIEsh
X ot. HAERIZ6~9H O AR

100

80 No. of clams

60

40

Frequency (%)

20

0 1/3 2/3 1
Degree of depression of the gonad development

0: none, 1/3: slight, 2/3: significant, 1: serious

Fig.4. Depression of the gonad development in
the clam Ruditapes philippinarum  collected
" from Iwakuni (Group 1T : black column) and
Yamaguchi (Group I: grey column) by heavy
infection with Perkinsus sp.

IR LT R TRI20% BT d o 725, 117 B
Ko 4 S ASES I C LRI 0T & DA 1313
FI#koETHER L (Fig 1o /2, F4AWEIZ6~
IR IR BT R TRIOME A - 7245, 117 MK
WZ01~028 05 726

HERBEIZ X Y Perkinsus sp.D FABWEAT & HE S
N-HEEFEREETH- CTHR—BHICRE SR
OB TIEHBEOVE T RERERFICED S
hd (Fig. 3), 7, WREBIIBVWTHABEBROR
FIHIA L2 03TRD 5N LS/ E#RIR37
fEfhrh 3 R D81% & /& A7 (Fig. 4)o

A, ik, WOZFS (Group I&M)  JH,
Hi o #B L OO O KT8 D Perkinsus sp. D V%
A (FAERE) 12N ZNR100% (088),525% (0.21)
BLU103% (004) T (Table 2), SEIFEL-E
EADTHVEIVTHOTEDEDOT VY DBRRIK
EL, LW o TRABRRELZLEEEINE D DD,
7)) OB ENE W T8 & Perkinsus sp.OH
R FAERE L EP oM, T, FAERENFL
{BYWIHTEBEO 7YY OREEI MO TFEDO 7 )
CHRTHIEWE WS T i3 hd o

LOBEFB (Group 1) FARIHREMBER O
A moBEMZR LY, AEPERZ2EBLTRE
TELEICT33% LTI L7 (Fig 5) ZFAWE
26 ABLUI2ACHERIZRL, KIEE 012
A»SBEDS HETB L 208 B OB NETHER

-114 -



L7zo EEHFEMAEOH CTEMBROFEF I 7%
63 R0 SN B & HEE S R Mk OH & 5B E T
104k D185% TH - 7= (Fig. 4)o

o /\\;/P\\/R\/\v/ 1
__ 80 0.8
£ / 2z
12
o §
& 60 b\/ 06 8
c
c £
Red <
B 40 o 04 2
i 5
< Y=
= =
20 0.2
0 — . . N T T Y 0
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
1976

=8—Infection rate (%) © Infection intensity

Fig.5. Monthly changes in infection rates and
intensities of the clam Ruditapes philippinarum
with Perkinsus sp. collected from Yamaguchi
(Group I) examined by histology.
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Table 3. Several main parasites species detected from

the clam Ruditapes philippinarum collected from
Iwakuni (Group II) examined by biopsy.

. ) Infection
Parasite species

Site Rate (%)

Perkinsus sp. Systemic 60.2"

Digestive diverticula,

Cercaria tapidis Gonad 1.7
Cercari'a sp. Digestive diverticula, 5.0
(fork-tailed) Gonad

Parvatrema duboisi Mantle ) 100
Trochicola japonicus Intestine 1.2

=1: Monthly changes are shown in Fig. 1.
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Fig.6. Depression of the gonad development in
the clam Ruditapes philippinarum collected
from Iwakuni (Group I : black column) and
Yamaguchi (Group II: grey column) by infection
with Cercaria spp.

Fig.7. Depression of gonad development by infection
with Cercaria tapidis in the clam Ruditapes
philippinaium collected from the Iwakuni
tidal flats in October 2002. Follicles (F) are
depressed by sporocysts (S) of C. tapidis and
oocytes (arrows) are still immature stage. bar =

I
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Table 4. Advantages and disadvantages of four different
methods for detecting the parasitic protozoa
Perkinsus sp. in the clam Ruditapes philippinarum.

Method Sensitivity Rapidity Capacity Pathogenicity

PCR +++ ++ +++ -
Culture +++ + +++ -
Histology ++ + + +++
Biopsy + +++ +++ +

+++: very high, ++: high, +: low, -: impossible
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Effect of different concentrations of hydrogen peroxide solution and seawater
on the survival of juveniles of six marine fish species

Yuzuru Abe* and Kazuo Momoyama

In order to develop the countermeasures against ecto-parasite infections in marine juvenile fishes,
effect of different concentrations of Marinesour SP30 (29.75% hydrogen peroxide solution, Katayama
Chemical Inc.) and seawater on the survival of 6 healthy fish species, tiger puffer Takifugu rubripes,
Japanese flounder Paralichthys olivaceus, marbled rockfish Sebastiscus marmoratus, red sea
bream Pagrus major, black porgy Acanthopagrus schlegeli and devil stinger Inimicus japonicus
produced at Yamaguchi Sea Farming Center was tested. There were little differences in tolerance
to Marinesour SP30 among the tested fish species, even though Japanese flounder. was found to
have a little higher tolerance than the others. Many of the tested fish died within 1 hour post-
exposed to Marinesour SP30 at higher concentrations than 0.15%, showing highly harmful. At lower
concentrations than 0.1%, they survived longer than 1 hour. Since the infected fishes may have less
tolerance than healthy fishes to stress, such as exposure to hydrogen peroxide solution and handling
with scooping nets eéc., low concentration and long time bathing methods should be developed to
treat with Marinesour SP30. Japanese flounder and tiger puffer of larger size tested were tolerant
to fresh water exposure, a fresh water bathing method may be acceptable to these two species
for treating parasite infections. The other 4 species were not tolerant to fresh water exposure, 1/4
strength or higher seawater should be tested to treat parasite infections.

Key words: countermeasures, hydrogen peroxide solution, Marinesour SP30, diluted seawater,

marine juvenile fish, parasite
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Table 1. Mortalities of juveniles of 6 marine fish species post-exposed to different concentrations
of Marinesour SP30* and seawater.

Test fish wT Time Marinesour SP30 (%) Seawater (%)
o Control
Species  Number (C) (hou) 005 01 015 02 O 25 50 75
Tiger 0.25 0 0 0 0 0 0 0 0 0
puffer 0.5 0 0 0 0 0 0 0 0 0
Takifugu 10 19.1 1.0 0 0 2 4 4 0 0 0 0
rubripes ) 2.0 0 6 10 10 7 0 0 0 0
TL:1.7cm 3.0 0 7 1 0 0 0 0
5.0 9 10 10 0 0 0 0
Tiger 0.25 0 0 0 0 0 0 0 0 0
puffer 05 0 0 0 0 0 0 0 0 0
Takifugu 5 297 1.0 0 0 4 5 0 0 0 0 0
rubripes ’ 2.0 0 4 5 0 0 0 0 0
BL:6.7cm 3.0 1 5 0 0 0 0 0
50 3 0 0 0 0 0
Japanese 0.25 0 0 0 0 0 0 0 0 0
flounder 0.5 0 0 0 0 0 0 0 0 0
Paralichthys 10 17.2 1.0 0 0 0 ¢] 0 0 0 0 0
olivaceus ’ 20 0 0 0 0 0 0 0 0 0
TL:3.8cm 3.0 0 0 0 1 1 0 0 0 0
5.0 0 0 1 7 9 0 0 0 0
Japanese 0.25 0 0 0 0 0 0 0 0 0
flounder 0.5 0 0 0 0 0 0 0 0 0
Paralichthys 5 28.8 1.0 0 0 0 0 0 0 0 0 0
olivaceus ’ 2.0 0 2 3 5 0 0 0 0 0
TL:7.6cm 3.0 0 3 5 0 0 0 0 0
5.0 0 5 0 0 0 0 0
marbled 0.25 0 0 0 3 2 0 0 0 0
rockfish 05 0 0 0 5 5 0 0 0 0
Sebastiscus 5 20.2 1.0 0 0 5 0 0 0 0
marmoratus ) 20 0 5 0 0 0 0
TL:1.2cm 3.0 2 0 0 0 0
5.0 5 0 0 0 0
marbled 0.25 0 0 0 1] 0 0 0 0 0
rockfish 0.5 0 0 0 2 0 0 0 0 0
Sebastiscus 10 175 1.0 0 0 3 5 6 0 0 0 0
marmoratus 2.0 0 0 6 9 10 0 0 0 0
TL:2.8cm 3.0 0 0 6 10 0 0 0 0
5.0 0 0 10 0 0 0 0
red sea 0.25 0 0 0 0 3 0 0 0 0
bream 05 0 0 1 4 5 0 0 0 0
Pagrus 1.0 0 2 5 5 0 0 0 0
major 5 269 2.0 0 4 0 0 0 0
BL:6.4cm 30 0 5 0 0 0 0
5.0 1 0 0 0 0
black 0.25 0 0 0 0 0 0 0 0 0
porgy 05 0 0 0 0 0 0 0 0. 0
Acanthopagrus 5 26.9 1.0 0 0 0 3 3 0 0 0 0
schlegeli ’ 20 0 0 4 5 3 0 0 0 0
BL:2.7cm 3.0 0 0 5 3 0 0 0 0
5.0 0 0 3 0 0 0 0
devil 0.25 0 0 0 0 0 0 0 0 0
stinger 05 0 0 0 4 0 0 0 0 0
In{'m/cu.s 5 25.4 1.0 0 0 3 5 3 0 0 0 0
Japonicus 2.0 0 1 3 5 0 0 0 0
BL:1.8cm 3.0 1 3 4 0 0 0 0
5.0 1 4 5 0 0 0 0

* Marinesour SP30 contains hydrogen peroxide at 29.75%.
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On the quality of the sediments
in the Suo-Nada region off Yamaguchi Prefecture

Akihito WANISHI

The quality of the sediments and the near-bottom environment in the Suo-Nada off Yamaguchi
prefecture were investigated seasonally from May 2002 to March 2004. Measured parameters such
as chemical oxygen demand (COD), ignition loss (IL), total sulfide concentration (Total-S) and mud

content (MC) correlated significantly to each other.

Almost parameters showed relatively higher values especially in Tokuyama Bay, and lower values
at sandy stations distributed in the western part of the region. The differences on the quality of the
sediments between the past from 1972 to 1973 and present were little, even though some parts of the

region were found to be more polluted.

Key words: quality of sediment, COD, IL, Total-S, DO Absorption, Mud Color, Suo-Nada
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Fig.l. Map showing sampling stations (closed squares, St.1~22) and divided zones (I ~I) .

I, the western part of the coast;
coast; IV, the offshore zone.

Table 1. Location of sampling stations

I, the middle part of the coast; I, the eastern part of the

Station Location | Depth‘2 Station Location ' Depth'2
No. Latitude N Longitude E (m) No. Latitude N Longitude E (m)
1 33°58'48" 131°25' 09" 8 12 33°59' 36" 131°50' 39" 8
2 33°58' 06" 131°22' 15" 9 13 33°57' 54" 131° 45' 09" 29
3 33°54' 24" 131°17' 15" 9 14 33°59'42" 131° 46' 09" 14
4 33° 54' 06" 131° 13' 03" 9 15 34°01' 10" 131°48' 16" 11
5 33°57' 24" 1317 08' 51" 7 16 34°03' 12" 131°44' 15" 8
6 33°50' 18" 131°21'03" 25 17 34°02' 30" 131°42' 03" 11
7 33°50' 36" 131°31'09" 34 18 34°00' 42" 131°36' 51" 13
8 33°51'24" 131°43' 21" 43 19 33°58' 36" 131°31' 09" 16
9 33°51' 54" 131° 53' 45" 38 20 34°00' 12" 131°29' 27" 10

10 33°54'12" 131°57 45" 32 21 33°58' 48" 131°05' 21"
11 33°56' 54" 131°53' 15" 22 22 33°59' 12" 131°03' 21" 7

*! Latitude and longitude were shown by World Geodetic System. 2 averages of all data.
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HRAFv 7, NFOFv 7 -S) T {LEHEEEX
£ (LLFICOD)) 27 VA VHB Y H AV D
A-aogmEsE” CTHELL. ¥, #3g0RR
ALK (ED5#34psu) & & B i2300me DB K
CHNICIELTERL, Ay—5—T1BEEEL
2%, 1BEBELT, HERERORREDOHBER
FEWUE (BT [DOYIE]) ™ s L7,
RKRIBO—MIIEE L v RICARTIOC TI2B
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Bt TOERENOLKGEEE (%) ZRO &
JRIx X 512600°C T 5 KR & U800°C T 1 B Raa# L 72
#® ZoERE»OHBRE (UTTIL)D) Z2HEBLZ.
$72, AZVHITICEBNESN BRARDVHE)
LTV, BE (dm) I2XoT, 8% (d=2), 5 (2
>d20063), 85 (d<0063) DEAE (%) ERKD:.

DEro#REZHEB® S H, CODEARIL, Total-S
RURSEAEE T, AEEAZE" TS
NTWV5IHO2EROARBEEUTOLBYRD
2o THOOBERIBEIADHEE ZREERLIKE L
K3, SHE2EFOARFEN S ThLIAOYE
EREFELREYE, PRV -FHPEDHEZ2HRE
N-E LR L 7

51 1 =0582(COD-209) /154

+0568(TS-051) /0.6 + 0580 (MC—64.9) /305

#5452 = 0588 (IL-7.99) /4.52

+0.559(TS-0.51) /0.6 + 0584 (MC~64.9) /305

¥COD K UTotal-S(TS) :mg/gsz {8

XILRURITEEEMC) 1%

ARSI & E R OKRSE G4 % A€ —A KR
EoEt (7L oy 78T (B, AST-500) THIET 5 & &
iz, EE1mBE (BT TEE]) oBrmeisE (U
FIDOJ) % Winklers:” THE L7,

7, BERYODORAAFOHEL AL D, #
BRICMET AT RTERT (Figl) oBkE%
[ETOWEBH A MEFHEZ (2L L7 (URL

http://www.data.kishou.gojp/)

B, FMEIFBMEICOWTIE, FEEETLI
BHELT, INRAEREL Y ¥ —HERE 128
|LAS

# R

1 KNESH

BEMIIBIL85, By, By (£hfh8h
DOREOFHMHE) OMEMFKEEFig 2R L. BF
Bo#w®1 (Fig.2(a)) RU#ERI (Fig2(b)) T
BREEECEWSHEERON, BORURTOESH
KIZKELHEE Do ThERWNBMWIZ, BRI
(Fig.2 (c)) TRBEVHBICEPHIIHHLTEY,
BORUBARIEILALRL, BRyVEDTEHo
72o MEBOWERN (Fig. 2 (d) BAI 2o 723,
BaRRTOEHEENEAMTREL R E o7

WIZ, 20024E 5 H~20044E 3 HOM D 8 MDA
HILBIT 2RI L OILEGHREZ Table 2 1TR L
ch

2 CcoD

R TIZZE OFH5°188~229mg/ gt B O #
BICHB LA (Table2), ABLRENZDOLNS
Al%hol. ROESEHEEIN%EZ MR HHRI Tk
HuizRm T @masssd (F¥279~336mg/giziR),

(a) zone- 1
( coast )

(b) zone-II
{ coast }

(c) zone-I
{ coast)

(d) zone-IV
{ offshore }

100

0 ' ' " 50

100

-

Sand (%)

Fig.2. Relationships among the classes of grain sizes in the sediment of each station. Bold figures
in each graph represent station numbers. Gravel, d=2mm (d, particle diameter) : Sand, 2mm>

d=63m; Mud, d<63m.
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Table 2. Average and standard deviation of the measured parameters

Zone Date  n COD iL Total-S DOabsorption ~ Water content  Mud content DO’ (ppm )
No. (mggdw) (%) (mg/gdw) (mg/g dw) (%) (%) (minimum)
1 02.§ 5§ 152 *83 73 £ 32 0.114 £ 0.125 0210 *+ 0.118 495 * 146 56.1 * 30.9 820 = 023 (8.01)
V2.8 5 118282 8741 0116 £0110 0230 = 0168 453 * 156 (lackofdata) 593 + 083 (4.67)
0212 5 185 166 6.4 =27 0117 £ 0111 0191 = 0159 469 % 170 520 =359 932 + 054 (8.64)
032 5 159 £906 72 £24 0142 £ 0136 0337 = 0199 507 x 141 49.0 * 303 1028 * 027 (9.89)
V3.5 4 167 +57 103 =29 0.106 + 0.068 0.239 * 0.077 517 + 8.2 657 * 253 890 * 048 (8.21)
038 5 132 *61 82 %39 0120 £ 0073 0233 + 0117 471 * 151 592 * 324 748 * 063 (6.83)
01l S 134 + 93 8.7 = 36 0.106 * 0.089 0.291 * 0.163 481 * 196 49.2 *+ 36.9 7.27 £ 028 (6.97)
v 5 114+72 77 39 009 * 0102 0262 * 0141 472 * 138 S1.8 = 360 959 * 0.18 (9.4i)
Total 144 89 80 = 33 0115 £ 009 0249 * 0.142 482 * 139 544 £ 30.3 838 * 141 (4.67)
o V2.8 5 116 £ 112 43 + 28 0.079 £ 0.101 0.096 + 0.085 389 + 183 371 * 356 8.17 = 045 (7.40)
028 S5 IS5 109 5530 0114 £0113 0195 * 0135 488 * 145 (lackofdata) 583 *029 (557)
0212 5 163 £ 200 53 27 0.071 * 0.068 0218 = 0.144 451 * 193 458 * 39.2 847 * 0.11 (8.34)
V3.2 § 135 £ 112 48 27 0.077 * 0.103 0272 £ 0207 456 * 168 40.1 * 343 949 + 0.19 (9.20)
03 S § 138 £131 S1 %27 0.074 * 0.107 0.187 * 0.181 436 * 176 459 * 374 857 £ 012 (8.39)
038 5 108277 49 25 0072 0090 0155 + 0114 415 * 157 436 £ 346 750 = 057 (6.74)
031l S 131 * 89 44 = 23 0.145 £ 0.123 0.229 *+ 0.121 444 = 117 435 £ 292 759 £039 (7.23)
V4.3 S5 115 *90 47 > 26 0.072 * 0.098 0.143 * 0.085 455 * 159 477 £ 4.2 940 £ 005 (9.34)
Total 133 + 111 49 + 25 0.088 =+ 0.096 0.187 = 0137 442 £ 151 434 + 220 8.13 *+ 116 (5.57)
M 025 8 287 *44 10009 0306 * 0147 0278 + 0081 684 = 16 952 36 792 * 0.56 (6.89)
V2.8 8 279 +62 114 09 0389 * 0162 0456 + 0.155 702 + 21  (lackofdata) 621 = 057 (527)
0212 8§ 327 £65 106 * 038 0.379 * 0.199 0.594 * 0.102 71.8 = 1.6 96.8 *+ 1.6 8.3% + 0.38 (8.40)
V32 8 336 38 100 * 09 0.323 * 0.129 0.548 + 0182 693 £ 1.2 940 £ 26 9.55 = 0.20 (9.20)
V.S 8 226 =74 101 =09 0.361 * 0.141 0.486 = 0.116 69.0 = 2.1 964 = 2.2 8.88 * 022 (8.50)
V3.8 8 31065 114 * 13 0.383 * 0.199 0452 £ 0112 693 £ 27 97.0 £ 1.9 7.70 = 0.80 (6.73)
0311 8 306 *t 66 103 * 09 0456 * 0155 0.600 = 0.098 69.5 * 2.1 940 *+ 37 7.14 £ 032 (6.67)
V4.2 8 280 %73 114 * 33 0.372 * 0.179 0.420 = 0.104 684 * 1.8 96.4 + 2.8 9.53 £ 021 (9.27)
Total 206 + 62 106 *+ 1.5 0.371 * 0.162 0479 + 0.1523 695 *= 2.1 95.7 + 29 822 *+ 1.20 (5.27)
v V2.5 4 198 £58 75 £ 15 0.055 £ 0.046 0.161 + 0.062 631 + 7.3 66.5 = 18.1 770 £ 032 (7.39)
028 4 142 £ 52 72 £ 23 0.050 * 0.051 0.185 = 0.084 59.2 = 100 (lackofdata) 6.14 * 048 (559)
0212 4 162 + 81 68 29 0085 %0056 0345 = 0.133 632 * 56 68.2 249 841 * 0.16 (8.24)
V3.2 4 219 *+54 75 15 0.117 * 0,129 0257 = 0097 632 * 7.0 669 * 19.6 934 = 034 (893)
V5 4 18878 69 22 0094 £ 0110 0272 = 0.069 587 + 9.7 676 + 222 877 015 (8.60)
V3. 8 4 180 * 87 79 + 21 0.097 * 0.149 0277 £ 0.150 604 * 127 699 * 253 6.82 * 0.81 (6.27)
0311 4 194 + 78 78 +23 0.167 + 0.192 0.367 * 0.149  62.0 £ 11.06 625 * 234 742 = 028 (7.09)
W 3 4 188 * 44 82 + 18 0.142 + 0.143 0276 * 0.117 639 % 9.0 75.5 £ 189 940 = 015 (9.26)
© Total 184 + 64 7.5 £ 20 0101 * 0.114 0268 * 0.119 618 = 84  67.6 * 19.5 800 * 118 (5.59)
whole 02. 5 22 201 99 76 *30 0165 * 0157 0200 = 0.110 56.6 = 162 679 = 319 800 * 045 (6.89)
V2.8 22 190 * 101 87 * 34 0.203 £ 0.188 0.296 * 0.183  §7.7 = 14.7 (lackofdata) 6.05 = 0.56 (4.67)
0212 22 227 = 146 7.7 1 31 0.196 * 0.192 0372 £ 0217 585 £ 167 698 *+ 334 8.78 * 048 (824)
V32 22 229 * 112 7.7 *+27 0.188 * 0.159 0.385 = 0212 586 * 142 66.6 * 315 9.66 + 042 (893)
V3 S 21 225 %117 83 %30 0193 £0173 0327 = 0173 - 57.7 £ 140 731 £ 295 879 £ 029 (831)
V3.8 22 200 * 11.0 86 * 35 0201 * 0198 0303 £ 0165 563 * 160 713 * 315 745 £ 074 (6.27)
0311 22 207 + 109 82 + 3§ 0253 £ 0207 0403 + 0.199 575 * 154 66.6 = 3LS 735 * 035 (6.67)
04. 2 22 188 * 102 84 + 39 0.199 * 0.189 0295 £ 0.150 575 £ 145 714 % 315 9.49 * 0.18 (9.26)
B Total 208 * 11.2 82 £ 32 0.200 * 0.182 0.323 + 0.186 576 = 150 694 + 31.0 8.20 = 1.23 (4.67)

"B-1m ( 1m above the sea bottom )
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Fig.3. Horizontal distributions of chemical oxygen demand(COD, mg
/g dw) . (a)pre75)ent data (averages) , (b)data from 1972 to 1973
(Momoyama et al.

) .

Suo-Nada

33 40N

|-34' 00

w FUKUOKA £ 0
Pret

T - 33 4ON

T
131 00 E 132 00

Fig.4. Horizontal distributions of ignition loss(IL, %). (%)present data
(averages), (b)data from 1972 to 1973 (Momoyama et al.” " ).
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B ICRGEAENMEVER T (F¥114~185mg/g
ZiR) gl (FE9108~16.3mg/giziR) TidEh -
7z (Table 2 B UFig.3 (a)),

F7, KERALE 2BWT, HRIME oD
HBHERROCODIKHESE & S 520mg/ gL iRz DO WT
&, 22 HD ) HEEMCH B 12E T LEE 5 72,

3 1L

BBEARTIIEROFHHT76~87%DHBE THS
L7:2% (Table2), HELEFEDONDL AR L -
720 BOEHEEROEVERI TR WEE R T B
» Y (F3510.0~114%), BB 0 ((F3#4.3~55%)
TidfEd - 72 (Table 2 RU'Fig.4 (a))o

4 Total-S

T A Ah T I3 % 0 P39 $30.165~0.253mg/ g & I
B CHB L7222 (Table2), HELENBD LR
A %D o7, CODRILICHRTHBERAIZL S
ZHRHBHKEEMICH-> T, PTHERITIRE
WEZ R THIEY D ) (F30.306~0456mg/ g i),
B 1 (7:3590.071~0.145mg/ g%i8) TidEd -
7z (Table 2 & U'Fig.5 (a))o

F7:, KEAAEE" 2BVT, HEREE oD
b BHEIRDTotal-SEHEME & T 502mg/gfiRIZDOWV
TR, 228H D) bIEEV10E R T Ll - 72,

5 DOWNE

IR 2 A Tld & H O F3$%0.200~0.403mg/ g8z B D
HHCHB L (Table2), T H20024E5 HiZH
BIZE» o7 (p<0.005), #B I TiEVEEZRTH
A5 ) (F350.278~0600mg/giiB), KA iR
I (E30.096~0272mg/gizi) TidfEd -7 (Table
2 B UFig.6).

6 KHPEEXRRUVESEEE

BREATIEDNOTHN, K5EHFH F563~
58.6%, B H %66.6~73.1%DHPH THB L (Table
2), HELEFEDOLNRLHR hol, WMEB L
bIEBOITHVWEZ R TEMEH ), RICRISEF
FiZiRI (FH94.0~97.0%) TERD TEHVOIIH
L, #%1 (FH49.0~657%), MERIT (F¥37.1~
45.9%) RUEBN (F3625~755%) T -7
(Table 2 R UFig. 7).

7 ZOMOAEIREB
(1) EEDO

#3842 Tid & 8l D F-39 %%6.05~9.66ppm O #E B T
HB L7 (Table 2), BHIELICRBE, HMZE
CToORMEMEIESL3 (FEiink) T20024 8 A28
WS N72467ppm (BFEMAEEI%) ThH -7z

(2) k&

DRBTEF (2003 5 A OoSt. 3 X REBAE) TR
RLARBCOVCRE" 2WE L2/ RIEFig8 0
EBYTHol

B+ Y — 7 Ik (Dark Olive Gray), & (Black), Y —
7B (Olive Black) K U# 2 (Greenish Black) @
AMEORGHAHAL, FTLEF ) —TKIBEK
i (Fig8(c)). 7, BOUGHERLKERK
EE" OSBRI L 2 EROFMARCERT S
E, BAOESHEEN%U EOBFEITIZFRE L D KEN
FRINLEETHoDIIHL, 50%RMDOBAEIC
WIERShZREIIHBA L 22 o7, 20T, B
FV—TKEYBEREFOLBRI AV —TETH
RINLEEOHEVRRE, o0

8 SATHEEMOBWE
HHEEBROMHBFAEKRE Table3ITR L2 T
LB BECHERE (r=0577~0974) & &,
FTRT1UKETHETH > 7

7, KEMAEET CLoREE (JEE1
RUHEE2) 2HOTEEORBL MM LR
13Tabled D BV Tholo HALD, H/E21Z
Yo THERSRERT AN S h @ akiaikEl
DENLEVHEL, T, WTFhHrOBBIZEDF
WexNEEEHN SRR ARE, WHEICLD
EEARKE LN S EHARE D LRREh o7

£ =K

b # e NiEOMOERICHTHERD S '’
%<, BTN THRILWEIZWiEREL &h, KRER
LBBRELLDIRELREEYEZHN TSI L
FHELERE EbhD"
SRORERZREZDOLOTCRET L, ARWO
BETH SHCOD (EREHRDOERHFY:208ng/ i)
RUIL (7 :82%) k& Hi12@&<, Total-S (F:0.200
ng/g% ) bERVEEZRLA. FICEBREI T
FHALLBWHEZRL, PTHLELIBATE, BB
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Fig5. Horizontal distributions of total sulfide concentration(Total-S, mg/ g, dw)
(a)present data (averages), (b)data from 1972 to 1973 (Momoyama et al”) .
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Fig.6. Horizontal distributions of average dissolved oxygen absorption(mg/g dw)

from May 2002 to March 2004.

& #COD>30mg/g# #8, IL>10%, Total-S>0.4mg/g
BRTHo7. DORNRICHLTIX, BEORAES
Wb EoRONAEVY, SEOFAEICE > TCOD
ERTRFE A ERL, @B Tid04mg/ gz iR ML L
Thol

& 512, SEHOBEMERLIENOAERKE LIk
BT 570, VG EROREEN (D bSRRE L
602) % 4B DHERE - T 4 BRI EL (i
BI~NAEhZENI2 14, I5RNAE S, E M

255 8), FEBBICBIAHELBEDOMEEFig9
CE Lk, VEFORAEIIZELTLHDOADRR
ThHolled, FHEHOFEIIOVTIISHSFICE
BT, K1 L2HBELTORKEZIT-
720 ZOKSE, CODII3VER] (£iBTF9104mg/ gt
) & deicmEmsssmd, Tk
BV CHETH -7 (Fig.3 RUFig 9). ILIZ304H
([F]:86%) LI2IZF LA TRAMEE TH -2 (Figd
R UFig9). ¥7:, Total-Six30%Ed (5 :0.121mg/ g
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Fig.7. Horizontal distributions of average mud content(%) from May 2002 to
March 2004.
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Fig.8. Frequencies of mud colorsm from May 200316)to Mar. 2004. Sediments were judged normal
or polluted according to the compound index . DOG, dark olive gray; B, black; OG, olive
gray; GB, greenish black.

ol : ) IL(%)

0 t F'l I {c) Total-S Conc. (mg/gdw)

Fig.9. Comparisons between past and present data at each zone. (a)chemical
oxygen demand (COD, mg/g dw) , (b)ignition loss (IL, %) , (c)total sulfide
concentrationﬂ(Total-S Conc, mg/g dw) . white columns, averages of data from
1972 to 1973 '; gray columns, averages of data in this study; bars, standard
deviations.
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Table 3. Correlation coefficients between measured parameters

Measured parameter

Measured
parameter Date . COD IL Total-S DO' Water Mud
absorption content content
COD 2002, 5 22 - 0.853 0.774 0.806 0.921 0.962
2002. 8§ 22 — 0.742 0.899 0.927 0.891 (lack of data )
2002.12 22 — 0.852 0.694 0.782 0.757 0.828
2003. 2 22 — 0.902 0.855 0.824 0.941 0.972
2003. 5 21 — 0.686 0.910 0.945 0.894 0.900
2003. 8 22 — 0.860 0.885 0.945 0.888 0.891
2003.11 22 — 0.764 0922 0.954 0.884 0918
2004. 3 22 —_ 0.821 0.875 0.863 0.869 0.889
Total 175 — 0.773 0.822 0.837 0.862 0.837
IL 2002. § 22 0.852 - 0.605 0.721 0.854 0.853
2002. 8 22 0.742 - 0.689 0.707 0.719 (lack of data )
2002.12 22 0.852 — 0.736 0.857 0.828 0.883
2003. 2 22 0.902 — 0.737 0.787 0.886 0.904
2003. 5 21 0.686 — 0.620 0.667 0.658 0.712
2003, 8 22 0.860 — 0.744 0.844 0.8349 0.875
2003.11 22 0.764 - 0.671 0.820 0.799 03811
2004. 2 22 03831 — 0.760 0.847 0.759 0.778
Total 178 0.773 — 0.692 0.714 0.780 0.823
Total-S 2002. S 2 0.774 0.605 — 0.750 0.577 0.711
2002. 8 22 0.899 0.689 — 0.957 0.711 (Jack of data )
2002.12 22 0.694 0.736 — 0.771 0.651 0.684
2003. 2 22 0.855 0.737 — 0.864 0.696 0.767
2003. S 21 0.910 0.620 - 0.864 0.733 0.754
2003. 8 22 0.885 0.744 — 0.920 0.664 0.691
2003.11 22 0,922 0.671 — 0.927 0.720 0.805
2004. 3 2 0.878 0.760 — 0913 0.676 0.722
Total 175 0.822 0.692 — 0.836 0.671 0.718
DO absorption 2002. § 22 0.806 0.721 0.750 - 0.732 0.817
2002. 8 22 0.927 0.707 0957 — 0.773 (Jack of data )
2002.12 22 0.782 0.857 0.771 — 0.815 0.801
20032, 2 22 0.824 0.787 0.864 - 0.696 0.758
2003, 5 21 0.945 0.667 0.864 — 0.836 0374
2003. 8 2 0.945 0.844 0.920 — 0.864 0.863
2003.11 22 0954 0.820 0.927 — 0.882 0919
2004. 3 22 0.863 0.847 0913 — 0.760 0.789
Total 175 0.837 0.714 0.836 — 0.754 0.755
Water content 2002. § 22 0.921 0.854 0.577 0.732 — 0.951
2002. 8 22 0.8391 0.719 0.711 0.773 — (lack of data )
2002.12 22 0.757 0.828 0.651 0.815 - 0.964
2003. 2 22 0.941 0.886 0.696 0.696 - 0.974
2003. 5 21 0.894 0.658 0.732 0.886 - 0.966
2003. 8 2 0.888 0.849 0.664 0.864 - 0.960
2003.11 22 0.884 0.799 0.730 0.882 — 0.955
2004. 2 2 0.869 0.759 0.676 0.760 — 0.970
Total 175 0.862 0.780 0.671 0.754 — 0.954
Mud content 2002. § 22 0.962 0.853 0.711 0.817 0.951 —
2002. 8 22 (lack of data ) ( lack of data ) ( lack of data ) ( lack of data ) (lack of data ) —
2002.12 22 0.828 0.883 0.684 0.801 0.964 —
2003. 2 22 0.973 0.904 0.767 0.758 0.974 -
2003. 5 21 0.900 0.712 0.754 0.874 0.966 —
2003. 8 22 0.891 0.87s 0.691 0.362 0.960 —
2003.11 22 0918 03811 0.805 0919 0.955 —
2004. 3 2 0.889 0.778 0.722 0.789 0.970 —
Total 175 0.887 0.8232 0.718 0.755 0.954 —

-133 -



Table 4. Number of stations where the sediments were judged normal or polluted according to

i 16)
the compound index

Index 1 Index 2 Both Indices
Date n Normal Polluted Normal Polluted 3 .
(Index<0)  (index>0)  (Index<0) (index>0) Normal © Polluted
2002.05 22 11 11 11 11 11 11
2002.12 22 11 11 10 12 10 12
2003. 2 22 10 12 11 11 10 12
2003. 5 21 10 11 8 13 8 13
2003. 8 22 11 11 9 13 9 13
2003.11 22 11 11 8 14 8 14
2004. 3 22 11 11 9 13 9 13

! ndex by COD, Total-S and Mud content. " Index by IL, Total-S and Mud content.

By both Indices. By either index.

#) LA, BRI RCERI TRPLRI LTS
MIZABETH o 20K L, HRILHERN Tt
NG AHEE Td - 72 (Fig. 5 RUFig 9). 72751,
Lo 8 7 BAL M IS R T, COD% — BB #pIR o
Total SAWM L72 = & 24 5 HEIZ S 6 2o
720

HigEHE Mo MES (Table3) oW TiX, FB
BOMOEH" " TLHBOATVS & 5 BEEMENE
BENLTERS, HEHAFEGICEEICBEL Ty
BIENDOIDTHLMI R —HT, AR
27 PEWENBTOREREREL DS, ILLAFEHEKL
OEICEVHEL RBLTW20Icx L, SHORE
TiI—EoEs (St.3, 5, 18 21K U22, Figlod x
B o, ZofoEs (FiglooOH) ofEos
FEIMI Y KELANTVBEI L E L2 HoT2, Th
LDREADKERNENIBE~BRETHY, KE
Bz R OB R AR HR & Bbh b Mk BaRR
WHALIELIEBEs A" NFE G (St5HHE)
CRAROBSFETR TV IOMEA SN, Lz
HoT, BILOERELTIRIALOHBNRHRA
DRADVEZ LN D,
CODRUTotal-SI3 K E AR 12X 2 L#kfi%
BIZEBOREELACTLER -2, X617, EE% X
DREWICHET 52 FHE LT, BRASHELZRL
P AR LRDIE DS, LR EOREEE A
BRI NEE LU S hi, B2, BLUBREZO
B8 (BRI BT, £F—FIZ2o2nTiH
NEEL W) REEI M, $72, CODERIEGH
K% UTotal- S BA G AT L OB (Figll) 2RT
A%E, CODDBEIEMOEENR" (20me/giiR)

RIS, SR L AIERROER RTS8 S
Nize ChIZH LT, TotalSOEAICIE, Btk
¥fH (02mg/giiR) #MZALIEEREZRIZEA
EPHMBL B2t M EEEE A2 ) FETH,
BEBETIEIELEINTV S LM S 2B EH
BB H o MEDZ EhS, EEOWREMZFEC
BMLTiE, RE)EREBEICLIEIPHEIRL D
LELOND, 2L, SEORETH O KHEI,
RO GHEH0%E BR P ERETHERLATY
HrpEshi-Zk, HIZ50%UTOEAFIZIZLTIE
EThHLESEESN oL, AABRBEIZOWT
REBROEBERORRE ERICEL TS L I3E 2B
HADY, SHERIATILENDS .

IAED &, EENECBV TS ROBRKICHK
WREAEE - FMLHEL TV, SHORAEY
B, BERICE 2% EE 2572200347 AI2id, Bk
W (Fig.1) TAHIM586mm (FE4EH+299mm, 5/’ B
ABD32%), FEHT56mm (EAE L +263mm, 4ER
BRARDI2%) bOZROBEWRIED -7z, BRERE
TRABCARREZZD bRAN o705, BRIT
REEITCARICEVE (F¥0456me/giR) %
A~ L7z (p<0.005).

—%, SHORBIIBITI2EEBODOOHEREFZ
B2k, BELORLETTZES BTSSR
MERE 3ppmBAT) ” FCHETF LAHMERS
Nahol. 8EOBERREOHD HERMEN 2 HE
ThHKEEFET SDRRIHASL Lk vas, B
TRAEICBT L0FHOBMEE 2 RTH, BB
HOKGRIBELIZKE LRI -TBY, EKEODOD
1990422 ) FRLTWA I 25, ERBAKDOR
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Fig.10. Relationship between ignition loss (IL, %)
and water content (%) . Crosses represent
values at St.3, 5, 18, 21 and 22 containing lots of
minute particles of shells or coals, open circles

represent values at the other stations.
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Fig.11. Relationships between sediment parameters in this study. (a)chemical
oxygen demand (COD, mg/g dw) and mud content (MC, %) , (b)total sulfide
concentration (Total-S Conc., mg/g dw) and ll\gC. Sediments were judged normal
or polluted according to the compound index
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Attached microalgal flora and species composition in the gut contents of ayu,
Plecoglossus altivelis altivelis, from the lower side ayu fishing aria
of the Abugawa Dam across the Abu River.

Yutaka Ohhashi and Toshihiro Hatama
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V=) VEBRAMACEE L7, AEShIY TN
D ERBEORER, KERFRASHE BEHHE
ﬁ:‘:‘:&ﬁtf:o

2 TI1HILERBTHORE
MENEG»ORET 2005 L OF#HIFES R
R ET, BERAATERL

FRIZEER, 8HAOHIKYFATO7 2#3St1
FETHINDICE Y7L RZHEL 72, FRISE
Bix, 8H22HICStIMETT 25, 8 A23HIC
St3TO6RZMLICHIIHVICI DML, WL
27T 2IELICHEL CHILEZRI L, $RETE
AAIZ10%F V=) YIEWCTEEL . AELALT 2
DOWALE Y TV OREIR, FEEEY VI VR
KERZRLEHERE BHFABLIKEL

B F
1 [(EREORE

(1) FR12FE

HAERBOHMBARRE R LITRL,

5A30R (B&1ME) DRE

HERFEOLBRE (REEMS0cdH2Y) &, &
ft16me (St.3) 5 K% #45me (St.1) DHEHEHTH -
pAS

HEL-MRIX, EE HE BREOSHERT, %
WRIZRO LB YRS N7z,

HEEICOWTE, St1 TEEHROMN HENM
i, REDLET, ThZhSt2Tid4M, 228, 9
M, St3Tix 418, 28M, 478 St4TIX4ME 32
B, 7THTHho7

BOTHZRBICHBALELERIIDITFON S D0,
B % D Homoeothrix janthina (ZBMBM A © St.2,
St.3, St.4), EH¥ED Fragilaria crotonensis (St.1,
St.2, St.4), Achnanthes lanceolata (£ 8) Th -
720 WNTHED Melosira varians (St.2, St.4),
Astrionella formosa (St. 1), Cymbella minuta (St. 2,
St.3), ¥ 724 # ® Chaetophora sp. (St.1, St2),
Staurastrum dorsidentiferum var. ornatum (St. 1,
St.2) RENSRICHHL,

FHhEONERBEOSAREKIE, EHMICSLL &
St2HABLEML, KWTSt.2 £St.4 HEMBLL 248,
St.31xE AR ) M OBAHRD bz,

KEKOACROFRE LDV 2+ AI VR AF N
A VEN R —VEOH CAMREEET BRI

DOWTR % E, Phormidium B 3St.1 THRODTh
THrBRB I, BoFATRRObhedho
Oscillatoria JRIZ {M T THH S h7z2%, St.3 TRR
% %o 72, Anabaina B, St.1, St.2, St42FE
& LT Anabaina solitaria 78 < PRBEH S hiz,

7R 48 (FE2@E) ORE

AR RIE, &/AME1400(St. 1) A & R K 2.2
n (St.3) DHHEHTH - 70

HBEEICOWTIE, St1 TIREMR, 7HREd
ZERSH, HE2E, REI2H St2 TIEM
B, SHAEEDLSL1ILIAPTBYZERZN A,
214, 7HCTHhHol. SLITWESHE, 13, 18T,
St.4 CRHEMRKR, SHELLSLIKRRPTBY Z
hzZeh3f, 238, 7HTH-7

ZRICHBEL-EEE X0 H janthina »*
EHACERANICSRICBEN L. 72, BE
® F. crotonensis (St. 1, St. 2), A. lanceolata
(St.1, St.2, St.4) bHOHTLRICHALELHE
ELThiFohri, KOTEHZRICHIALALLDIICE
# O Oscillatoria limosa (St.3), ¥ D M. valians
(St.4), A hungarica (St.1) ZE¥BHFohi. %
B, REOHARKIZ, EOTHEHFT, WHICSL3 T
iXChaetophora sp. DHAVBBHB I N2 T ELdh -
A

HEBRYEELAMMICOWTHRS L, Oscillatoria &
REERLDIALN, BIARDOLIIISLITRRER
WKl X7z, Anabainal® TiX, A. macrospora »%
St1WARBEL, St.2, St3ICHEBDODTHLIT PR
HEh, T/, A spiroides St 1IZHTHhLI5
B S h7, 5EIE, Phormidium BRI Eh i
o7,

8A118 (E3M@) DFRE

A SEEIL R R, B/MEL4ne(St. 4) 2 RS 38
me (St.2) WCO#HETH-7.

HBEMICoOWTIE, St1 CRERSH, HH26M,
REBLITH, ThEFNSL2TIR7H, 248, 1THLH
WETIEBEYEE o7 St4 TR 7H, 228, 11
BLAi 2 BB L THENR RS eh ol —T,
St.3TiX5 M, 198 2flfbomL RS
B, WICREFI o7

ZRICHBEAL -0, &% T3 H janthina T
BHAEACELEL, BHICSL3 TE Lo %7
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72. ¥ ¥ T X Cocconeis diminuta (St.1, St 2,
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St4) BFELHL, RWT, Cymbella tumida (St.1,
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REERICHALL. SHEORETIE, SLIICERD
H. janthina %X E L L7z, HESLREO A
MR ITER T, BikkER S bijuga & Microspora
tumidula 2O ABEH Sz,

AP ONBRBIUOGHRIIOVTRS L, St
ESL2RECHEBLTBY, ThLDMAICSL4 D
PhrOBEPERZD O, LA L, St3XELHHE
MEDHKHERL Y, FHMEIPP R E, o3
WA ERHIEVRED ORI, 2, AHBETHS
2%, St.3 &St 412 % HMBLHER A B2 R R B A%
I BBRI

HERWHELEMIIOWTRS &, Oscillatoria
limosa A3 FHAICHILL, $ITStL21%5 BIiCKH
dNrz. ¥72, Oscillatoria sp. ¥ VETIEdH 524
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218, 5MTHo7

SWMHEEL-BELEELE LT REOH
Janthina LXEBED A. minutissima O 2HERHIFoh
oo MIFREEMICELELTEY, St3THEDEL,
RWTSt.1 TH ol BB St4 TR S o7,
KT, BED C. minuta (St.3), M. varians (St4)
LEDLREICHBL .

h ¥ BRWEEAMICOWTIE, Oscillatoria limosa
(&M 5) EAnabaina spiroides (St.4) P BB
3Inz,

8A6RH (E3M@) NDRE

BB LR R, B/MEL16me (St.4),4.0mé (St. 1)
BIURAMSOmE (St.3) HFHER i,

HBMIZOWTIE, St1 TIREHR6HE, HRI2HE
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SRICHIAL, BHEECHTONZ. RVT, HHEO
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PEBICHBE L, &, St1 &St4 i dMBMEIcit
BUEBHEENE (, St3EEMERIZLL,

HERWEEARETIE, O. limosa (&3 K), A
macrospora (St.1, St.4), A. spiroides (St.1, St.4)
PHEBH SR,

2 TFLHEERRYEE

(1) FR12FERBE
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F1_FRI2EEHEZEHBNRR

AEBIX 1 138 2(2000.5.30) % 2[81(2000.7.4) E 3[E(2000.8.11)
] -] 50 2 HE Ao St_1 St_2 St._3 St 4 St_1 St_2 St. 3 St_4 St._1 St. 2 St 3 St 4
S0 B8 B (ml/5L) 45 2.7 1.6 2.8 1.4 2 2.2 1.8 1.5 3.8 1.7 1.4
n/50cm’
%4 Cyanophyceae
Agmenellum thermale BAH 200 400
Oscillatoria ltmosa FHREB 800 1800 14400 1800 16800 15200 91200 32800 1100 11700 8800 6400
Oscillatoria animalis " 600
Oscillatoria kawamurae " 400
Oscillatoria sp. " 800 1200 400 400
Lyngbya birgei " 600 400 1600
Lyngbya martensiana " 3200 2800 400 3400 40000 11200 200 200
Anabaina macrospora " 3400 400 200 2100 700 100
Anabaina spiroides b:373 400 100 200
Anabaina solitaria RIREH 200 800 400
Raphidiopsis medirerranea " 5800 1600
Phormidium autumnale " 200 200 300
Phormidium tenue " 200
Aphanizomenon sp. " 1400 200 200 200
Homoeothrix janthina Bk 19200| 2259200| 2910400| 2688000 3727200| 4012800| 3672800 3824800| 814200 772800 1537600{ 1108800
Microcystis aeruginosa B¥ 200 200 100
Chroococcus turgidus " 200 200
Aphanocapsa sp. " 200 200
¥4 Bacillariophyceae
Melostra varians Fonlikd 44800 141400 24800 144800 12200 28000 21000 67200 34800 15900 1200
Melosira spp. " 2200 600 0 200 2800 5000
Tabellaria fenestrata " 300
Cyclotella meneghiniana " 200 100
Diatoma vulgare " 4800 395200 800 600 800 8800 100 4900
Fragilaria crotonensis " 40824000 6643200 3400 230400 627200 161600 35000 18200 28800 115200 600 7800
Fragilaria spp. " 0 0 2800 24000 0 0 0 3600 1800 2100 0 1700
Asterionella formosa " 115200 8800 5000 1200 400 600
Synedra ulna " 12800 6400 1400 5600 400 16800 600 8800 33600 33800 200 600
Synedra spp. " 400 3000 800 600 5400 4800 800 800 600 7600 300 300
Hydrosera triguetra " 200
Rhoicosphenia abbreviata " 79200 45000 1400 17600 200 400 100 100 200
Achnanthes lanceolata " 412800 1788800f 1161600| 2492800 412800 157600 55200 296000 1200 6500 300 400
Achnanthes hungarica " 2200 19200 7400 83200 60800 6400 1600 19800 700 2400 300 200
Achnanthes convergens " 65600} 501600 1200 800
Achnanthes spp. " 0 0 0 200 0 0 0 1800 0 0 0 0
Cocconeis diminuta " 304700} 377500 9500 132200
Cocconets placentula " 2400 6400 37600 52800 200 800 7200 9600 1300 1200 400 800
Neidium dubium " 100
Neidium spp. " 0 0 200 200 0 200 200 400 0 0 0 0
Navicula cryptocephala " 9600 2400 200 200 200 200 112000 4800 800 600
Navicula radiosa " 12600 9600 7200 6400 1200 1400 200 400 3200 3200 200 400
Navicula spp. " 0 0 1600 8400 0 600 0 400 100 300 500 100
Gomphonema spp. " 6400 4200 3000 13800 1000 400 1600 19200 1300 2800 200 700
Gyrosigma acuminata " 100
Cymbella minuta " 57600 137600 140800 22400 200 1000 9600 5600 1600 1900 600 1400
Cymbella tumida " 77600 28000 4800 4800 1800 3600 1000 22400 17600 700 12100
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- . RERRX % 1 [B138%(2000.5.30) % 2[6)(2000.7.4) % 3[81(20008.11)
R A St. 1 St. 2 St. 3 St. 4 St. 1 St. 2 St. 3 St. 4 St. 1 St. 2 St. 3 St. 4
Cymbella aspera R 11200 3200 200 400 800 400 9600 7200 100 1200
Amphora ovalis " 300
Epithemia turgida " 2800 200 400 200
Nitzschia spp. " 0 0 600 400 1600 0 0 0 100 300 0 100
Hantzschia amphioxys " 200 200
Surirella spp. " 800 400 800 1600 0 0 0 200 100 100 0 0
Gyrosigma attenuatum " 200
#33%# Chlorophyceae
Volvox aureus 373 4 200
Eudorina elegans " 200 400 200 1200 1000
Tetraedron muticum B 200
Pediastrum boryanum B 200 100
Coelastrum microporum " 200
Closteriopsis longissima Eoilink 200
Schroederia setigera BAH 200
Crucigenia rectangularis " 400
Scenedesmus spp. " 3600 3200 0 400 1800 800 0 200 7400 1800 100 1100
Hormidium subtile IR 1200 800 200 200 600 100
Chaetophora sp. BRGE 57000 21800 600 1200 200 400 1200 3000 17000 2900
Stigeoclonium lubricum n 1200 200 200 200 400 200 400 300
Ulothrix aequalis ARG 600 1400 1000 100
Ulothrix zonata BHER 2800|- 200
Spirogyra sp. IR 30600 200 600 400 200 300 300 100
Mougeotia sp. BUk% 5200 200 400 200
Staurastrum dorsidentiferum var. ornatum | A 37600 13600 200 200 400 200 500 400 100
Staurastrum sp. " 100
Microspora tumidula KM 100 100 100 100
Pleurotaenium ehrenbergii R 4800 2300 100
Closterium acerosum " 1400 1400 100
Cosmarium botrytis " 200 200 200 200 100 200
Uroglena americana 37 3¢ 100
Desmidium coarctatum " 100 100
Penium sp. ik 100 100
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%2 FHISEEHGEEHEHTKRT
[REER | % 1 [E 5 2(2001.6.13) B 2[6(2001.7.3) % 3[21(2001.8.6)
| 2] a = St. 1 St. 3 St. 4 St. 1 St. 3 St. 4 St. 1 St. 3 St. 4
kB R (ml/5L) 1.00 1.60 1.80 1.00 4.20 1.40 4.00 5.00 1.60
n/50cm?

% # Cyanophyceae
Agmenellum thermale 237 50 100
Oscillatoria limosa RIREH 800 6300 3540 1100 9400 1500 5600 6600 1600
Lyngbya birget " 50 50 200
Anabaina macrospora " 5600 100
Anabaina spiroides 237 ¥ -4
Anabaina spiroides var. crassa FIRGEH
Anabaina solitaria " 300 5400 100
Anabaina affinis " 1200
Anabaina sp. " 50
Homoeothrix janthina EiRHE# 499200 834000{ 1150600 808000 1406400 242400] 1640800| 2446400| 1307200
Microcystis aeruginosa BuH 100 200 1600 200
Gloeotrichia echinulata RIKA# 350 300 300

X8 Bacillariophyceae
Melosira varians W% 1000 350 5100 6500 200 12200 1800 2700
Melosira spp. " 5250 2500 700
Tabellaria fenestrata " 200 50
Diatoma vulgare " 1550 100 1150 300 700 100
Fragilaria crotonensts " 539400 2800 180400 90000 2400
Fragilaria vaucheriae " 2600 800 1200 700
Asterionella formosa " 1400 550
Synedra spp. " 450 450 200 400 700 200
Rhoicosphenia abbreviata " 50 100 200 300
Achnanthes minutissima " 750 17900 201600 65600 48400 185600 2600 6400 11400
Achnanthes spp. " 150 750 1200 300 600 2800 700 300 1000
Cocconeis spp. " 100 1350 3900 3800 6600 1600 10200 3100 6100
Climacosphenia moniligera " 50
Navicula spp. " 600 450 900 600 300 1000 1600 600 500
Gomphonema spp. " 350 500 800 500 200 1000 200
Cymbella minuta /" 1550 6150 950 200 33600 8000 1600 4400 500
Cymbella spp. " 500 500 550 100 700 1300 700 200
Amphora ovalis " 50 100
Epithemia turgida " 50 100 200
Nitzschia palea 7" 150 100 100 3200 200
Hantzschia amphioxys " 100
Surirella spp. n" 50 200

%8 Chlorophyceae
Eudorina elegans 237X 300
Scenedesmus spp. " 50 100 200 100 3200 300 300
Hormidium subtile P73 ¥4
Stigeoclonsum lubricum 53737 ¥ ¢ 800 100 100 9200 300 200
Ulothrix aequalis PRI ¥ 50
Spirogyra sp. " 10200 50 100 100 800
Oedegonium sp. " 100 100 100
Staurastrum dorsidentiferum var. ornatum | ¥R 50 300
Cosmarium botrytis " 100 150 100 100




%3 FRI12FETFALHIELEREY
E‘ﬁ:ié St‘. 1(2000.8.9|) —
3 o 0. 1 I 2 3 4 5
HiE®ARY £ K(mn) 141 145 146 152 160
BEREDER (g) 0.5 1.2 0.7 0.8 0.7
n/ @k
¥ Cyanophyceae
Agmenellum  sp. BAH . 100 400 300 100
Oscillatroia spp. RKEH 4,800 19,200 10,000 16,400 9,200
Anabaina spp. padr ¥4 1,600 800 400 2,200 1,200
Phormidium spp. BRI N 400 400 400 2,800 600
Homoeothrix janthina BIREM 180,800 395,200 186,600 386,200 134,800
Microcystis sp. BN 100 200 300 400 300
IE®# Bacillariophyceae
Melosira varians e 6,200 7,600 18,900 10,400 19,200
Melosira spp. " 1,100 1,900 2,700 3,300 1,500
Diatoma vulgare " 200 400
Fragilaria crotonensts " 6,800 46,400 29,200 60,400 83,600
Synedra ulna " 7,600 36,400 101,300 25,800 42,000
Synedra acus " 100 100 200 2,000
Hydrosera triguetra " 100 200 300
Rhoicosphenia abbreviata " 300 4,400 800
Achnanthes spp. " 300 1,200 400 5,200
Cocconeis diminuta " 518,400 1,069,200 1,048,000 851,200 786,400
Navicula spp. " 15,000 164,800 44,000 20,400 27,600
Gomphonema spp. " 700 1,900 2,000 2,800 7,600
Gyrosigma acuminata " 200 100
Cymbella minuta " 800 9400 7600 4400 7200
Cymbella tumida " 14800 17200 18800 12700 10400
Cymbella aspera " 2600 1900 1200 1600 3800
Epithemia sp. " 100 100
Surirella sp. " 200 100 100 100 200
& %8 Chlorophyceae
Pediastrum spp. p3r ¥ - 200 600 400
Scenedesmus spp. ” 4300 17900 7100 6600 6900
Chaetophora sp. BREH 4400 11400 5600 4800 3400
Stigeoclonium sp. " 100 100 400 200
Ulothrix aequalis FIREH 100 100 100 200 200
Shirogyra sp. " 800 4000 1800 1600 1500
Staurastrum spp. s 400 300 400 400 2800
Microspora tumidula RREH 200 100 400 200 300
Pleurotaenium trabecula Fuliok g 800 800 1200 1400 1100
Closterium acerosum " 300 600 500 300 700
Cosmarium botrytis " 100 100
Desmidium coarctatum bir ¥ ¢ 100 100
Pentum sp. Eoilik 100 100 100
Sphaerocystis schroeteri BAH 100 100 100
Ankistrodesmus falcatus " 100
B ERF Dinophyceae
Peridinium spp. A% 100 100 100 200 300
Ceratium hirundinella " 100 200 300 900 100
FREZ 28 Rhizopodea
Difflugia corona EE% 2800 700 1200 2900 5100
Euglypha tuberculata " 300 100 500 200 400
BERE Ciliata
Tintinnopsis cratera fEk% 100 100
WEH Rotatoria
Lecane luna Bk 500 300 500 500 300
B8 Crustaceae
Daphnia sp., Bosmina sp., Alona sp. | {B&K 12 16 1 10 8
Mesocyclops sp., Thermocyclops sp. " 1 1 8 6
L]
Dorylaimus sp. ¢ 3 5 7 6 5
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K4 FHISEETLHILERAEY

R EE St._1(2001.8.22) St. 3(2001.8.23)
No. 1 2 | 3 ] 4 5 1 2 | 3 | 4 5 6
HitE RED 2 f(mm) 172 161 148 17 159 194 175 161 169 162 175
*E(g) 55 40 28 42 35 61 46 30 40 33 43
3] 2 J d e d L Jd e d L s
n/{E{&
& %4 Cyanophyceae
Agmenellum thermale b=37 3 2,800 200 400 200 700
Osctllatoria spp. HIREH 76,800 300,000 102,400 62,400 169,600 | 134,400 214,400 180,800 10,400 44,800 219,200
Anabaina spp. " 1,600 43,200 2,100 19,200 20,800 100
Phormidium spp. " 800 300 300
Homoeothrix janthina W 356,800 603,600 299,200 318,400 526,400 | 763,200 924,800 764,800 21,200 633,600 1,211,200
%48 Bacillariophyceae
Melosira granulata ElnE g 5,600 300 19,600 2,500 500 500 800
Melosira varians " 420800 44000 102400 84800 134400 76800 78400 44800 2400 65600 44800
Diatoma vulgare " 100 400 400 600 100 400 200
Fragilaria crotonensis " 110400 151200 212800 294400 457600
Synedra uina " 44800 4800 43200 22400 17600 25600 49600 60800 1600 25600 54400
Synedra spp. " 3200 25700 300 100 700 700 300
Hydrosera triguetra " 300 100 800 500 100 200 300
Rhoicosphenia abbreviata " 100 4800 11200 1700 6400 6400 9600 11200 1200 14400 9600
Achnanthes spp. " 9600 300 600 300 23600 5200 600 3200 1100 20800
Cocconets spp. " 16000 13600 12800 4800 43200 147200 123200 302400 7200 163200 428800
Frustalia rhomboides " 300 700 100 200 400
Neidium affine " 100 200
Navicula cryptocephala " 519200 107200 579200 566400 1328000 145600 89600 195200 1200 107200 545600
Navicula spp. " 58400 35500 69000 141000 108800 11600 45300 75500 1400 22800 89900
Gomphonema spp. " 44200 16300 22400 51200 97600 108800 99200 92800 2900 73900 281600
Gyrosigma nodtferum " 100 200 100 100 100
Cymbella minuta " 6400 12800 3200 1400 30400 25600 11200 30400 200 17600 70400
Cymbella tumida " 30400 40800 38400 1200 102400 12800 9600 14400 200 11200 27200
Cymbella aspera " 4800 300 4800 100 19200 100 100 200 300
Epithemia turgida " 100 100 100 200
Nitzschia spp. ” 400 3300 200 100 300 500
Hantzschina amphioxys " 100 100
Surirella spp. " 300 200 400 300 400 1700 6500 7200 200 6500 14500
Gyrosigma nodiferum " 100 200 100 100 100
Caloness sp. " 200 100 300 200 100 300
Didymosphenia sp. " 6400 6400 28800 900 28800 57600
Stauroneis phoenicentron " 100 400
%34 Chlorophyceae
Eudorina elegans By 3200 300 100 100
Pediastrum duplex " 100 100
Coelastrum cambricum " 100 100
Scenedesmus quadricauda " 5200 100 6400 500 100
Scenedesmus bijuga " 119400 126400 169600 208000 420800 6400 4800 400 800 6400
Scenedesmus spp. n 200 100 8800 200 100 200 400 100 200 100
Stigeoclonium lubricum 52737 % 300 300 1400 700
Ulothrix sp. RRER 800 300 1600 800 1300 100




i e

St. 1(2001.8.22)

St. 3(2001.8.23)

Hit®maEn BHENo. 1 | 2 | 3 4 1 [ 2 1 3 |
Spirogyra sp. PR Y 9800 4300 2200 2100 200 500 100 200 700
Mougeotia sp. " 22400 100 26600 2800 8900 200 100 100
Staurastrum sp. R 6400 1600 9600 6400 4800
Closterium spp. " 200 100 100 200 200 700 6400 1000 100 6500 900
Cosmarium spp. " 100 1100 4800 3200 200 5000 4800
Penium sp. BAM 200 100 200
Cladophora_sp BRG# 700 300
B¥ERE Dinophyceae
Peridinium sp. R 100 2400 500 1600 4800
Ceratium hirundinella " 100
ﬁﬂﬂ Rhizopodea
Difflugia corona i % 800 300 2900 6400
Euglypha tuberculata " 200 100 400 700 100 300 200 600 200
WH# Rotatoria
Keratella cochlearis var. tecta B 200
K valga " 200 100
Lepadella sp. " 200 100 300 100 300 100 100
Euchlanis sp. " 100 100
Lecane sp. " 100 100 400 400 500 100 100 100 100
A& Crystaceae
Bosmina longirostris BiE%% 3 2 1 1 1
Caridea Dmysis " 2
EHR# Insecta
2 RYAEh R B+ % 40 30 30 20
#5348 Nematoda
Dorylaimus sp. A 70 10 10 10 50 50




Hl, 747 VERFORELBH S

RHERBICOVWTRS L, TZEBRAKICHASK
7E5H I, BE D H janthina L HED Cocconeis
diminuta T® o 12 RV T, EHE D Oscillatoria
spp., ¥ D Navicula spp., F. crotonennsis, S. ulna,
Cymbella tumida ¥ b % R oh iz BETR
Scenedesmus spp., Chaetophora sp. % E23% %% {
B hTw/,

HEEWMERAMBIIOVWTRSE, BRI HIC
Oscillatoria spp. B3ET DT ZREDHEILEH 5 H»
ROEZBEICKRIB SN, F72, Phormidium spp. %
Anabaina spp. bAVETH LB EREr BRI
P, MOREIXTELRd o7,

(2) FR1IFEERE

7THLEANREYE, K4ITRLI,

REBLAT2oREIR, YATO72HBEOSL1
TS5 R (£%K148~172mm, fAE28~55¢g), XFHEifa
BOHEKRNOSt3 ClE6 B (£8161~194mm, fRE
30~61g) THEBAIRRLAKBOBHTH -7 BHED
No. 4 DBRAERBHALBEATWIXIIL A L EZORB TR
OTHLho7d, ZO1RZERL LHILENETDO
BERIIEAENRRPREVENTH - 72,

FHINTOZAEWR, £ ONERBDIZHNTE
TESE HERE WEE BIE FEEBL0R
BWDILRY ADOHYRE TEHRKIT DT 12

HILBENEDORERBIIOVWTR S L, MibA
OBRAETHEL TS RIEMIA TV DI, &R
® H. janthina R\ T Oscillatoria spp. T&H - 7=
H ¥ ClX Navicula cryptocephala HT & A & DR
THROLELHL, BICSt1oBREKIEEHIATY
72. R\C, Cocconeis spp., M. varians, S. ulna, C.
tumida B & O Navicula spp. EHZ B I T
720 Cocconeis spp. 13St.3, M. varians 1&St.1 D
HTHLRONT RRETIMATHLIE LB
BRoh D7,

ZOMII2WTIE, St 1 ORI THERD F crotonennsis
PERICEMH IR TV, St3TRelAoshi
» o 72s —7F, Didymosphenia sp. 1&St.3 DB T
PR ELEHINATVAD, St1 OBRETEEL
Rohhdot, 7, Nitzschia J& HSt.3 DH{BRE
WCHEDLRSBHEIR TV, St OREKIZEE
KRN GHholz, 72, BFED S. byuga 13St.1 D
BATZRICEBHIN TV, St3ORBTIERE
RS Lol

h ¥R AR T, Anabaina spp. °St.1 D
ETOREBTEHEIR TV, St3IOBRETIRL
Btk (No.1) 0BT EBH IR TV, T,
Phormidium sp. 13St.3 DB I BICHENR O
A, St1ORERIEHL T AP ol

Bro ks, mips (St.1 RUSt.3) o7 1iHft
EARYONEREOBMBIL, 2RV RE-7,

% =

MRINEHEABEICE 2, FRIGEED SEIC
FoTEFIIVATOT LB THRVELE T 28
haBEIChy, FCEAKEICRENDENVL ) 2L
EbhCT&7, —H, Y20 Lk, WA, KikeH
ARNEREPS TR TCRZDE I LRE7 20R4EIR
Hahedoln

MEARICLALE, RE72ORARKRIE, FRI2
FER7ATAPrORELEBE b EP -2 9 LA
WIIREALZE S TH b, —h, IBEEI7THIZR
AR LN, SAFRIZEZRL. LaL, REROR
ik, MEEEFEOELIERL, 9APNIZEREL
&I THbH,

CORBRIIOVWTE, KEKOHERERELE LS %
vawEEssE" " 27 1AEET A0 TIRR W
HEHEEL”, BBOMNFRERR L 7 LHCENE
WOV TREZERL 220

ARBECBCT, MEEOZEERITBIT AT ERE
HERRE2RL &, FRI2ZEEDS5 A30H (1 M)
DSt.1 #B X H. janthina BEERICELEL TV,
ZOMOBTIE, FICHBLTES LTW IR
BRohhdole 2O H janthina X, HEBAINIZE
LY TroEBIc v RET L b EbhATY
2%, Tokn, —RBHBE»SRETAL LI3ITHE
BLEALHET, 72OBMIERLERKLEERS
59, L Lads, FRIZEEIZ7APHI A5
5, BEBR7HE»OCOEILRRBT BT
BEdCot,

HREKOMNEEROHHARRERENICRL L, ¥
ATOTLHBFEDOSL]1 ESt.2 1k X S P EMERZ R
L, KOTIALDOMAESL4 b EPHSS »2h
h, BELATMIAORERGETICH L EBbhi,
—%, St3IDERFRIAM2ELLL VR M
HMEZRLTBY, WIAORBERMGIIHE2 D ENH
HHLLDOLHEEIN £, St4EIAHBETED
55t 3 LET AEMEERAR O R, St.4 5Kk (¥
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ATFTO7 M) EHWARNOTRICHE Lok
B hpsbhiz,

FREBIZONWT, KBERKOHCRERWE % EET S
¥ % O Oscillatorial®, Anabaina)g B & UF Phormidium
BoOWBERIRIZOWTR S L, Oscillatorial&i, W4
KL LFMETEEICR LN, Anabaina®iZ, St.3
TIRFRIZEEIZ7A48 (B2EH) CEDTHTH
WKRONZZ20C IBEERIRBEhEd o7z, St 1,
St.2, St4 T, FRR2EENOTH4H (E2m)
IZSt.4 TR E N G- 2SR ERAR L H 2K
bErBHBER, SL1IZRREVWHINTH >, 13
FEETII7H3H (B2m) I12St.4ic, 8H6H (58
3M) 1ISt.1, St.4 TS hSt1 TR RS Kl
&Nz, —F, PhormidiumiBix, 129EEIZ13St.3 %
B SHATED Th eIl a2, 136K
Bk EShidrorz,

—%, TIZOWEAEAEWIOWTIE, SRMICH
EDOEBRARTHEL S RICEMIh TV B EE
38X D H janthina TEHWICES L Twz, KW
T Oscillatoria spp. "2 BIZBHEIh TV, B#Es
EETIE BFCELTERICEBEIh TV MRS
Moz, ZOMOBEIZOVTHMICRS L, WbEo
7T 2 DHALENEYWONFERBEORR ORI 34
BEFAEE R LMD 2 ) HEXR ST,

hEBWEEAMTIE, Bk L7 X9 IC0scllatoria
Bix, MO TOREKTEEICHEIA SN,
% 72, Phormidium BIXFR129E B OB THREE N
Rohld, BERILTHNT, BEERSLIOR
RTRBRHSAT, St.3 0 3IREFED THhTHE
LTV THho N D7D, ThH2EBOH
HHERZ, 7T2ORRBICIKEIEEEL TR EiF
ZbNiz. —F, Anabaina B 12, FERISEEDSL 3
DBRETIR 1 BREFED TLBREBHEL TV AEFT
Ho7eDIIHL, St1 TRWMEDLETORKIZEEE
BEDHOLN, PRIVISEHL TV BELD -2,
COMREPD, ¥ATOT7 LM TIREIC Anabaina
BEEETIILICE Y TAHFEFRVREREZRATS
I hBLHEMEIN,

HERFENIOBANICIR Y 258, F&Fo0RM
RHNEEBIIWAKTE05 ¥4 TFO7 28z
BN & 2 oFBRNNFEER (BERABEHH0LN) 5%
TACAHOLBIREDLZCKEFHLZTRETHE—
JHBRBELERY, MR APBAREBTEVESIR
R H > THMREIX 1 HY7 ) B oORERLS

BEKShLw, COkH, YAETOTLHEIFTDH
AStITIIREBRARIMIIZLALIEAREL 22
ZEDEV, 72, St1EStL2OMICIMEABERE
i (REBUKBEH10N) 250, BRERMRIY
LA BREFOLDL L —FHhd LT IR
BHRAKLTBYIEARBE L2 Z LidhwDs, KEE
K&V, LaL, MERLDKNEUIHIARY
KizghThd, T/, St2ESt40MITITHER
BREAOHERERMXD ), ZOEFSBREREDS
MEAKERTED, StATIRRERD S OBEEHA
NOWEDOHKRDOEEZZT %,

SERRIGEREIE, 7~9HICHHRI o722 13
EER7TAEL~FHIIhLD L I--BE1DY,
MR 5 25 HERT0~ 1400 DKk 4 HR S Wz,
CORBRIT 26 DKBRAYS - 727-0, 13EE
DT LOREPEIEEFIEOEL O L o7:bD LR
bhb,

Anabeina & 1%, BERFALZWMELEFAE TR
FMLUTAROHEERERL, KICHFEREZDIFL I LN
HrrshTs) ", PEDOZ LR LEANTIRER
PEPTKRENL 20 Anabeina B LIZL W
RETHHEEZIONLDICHL, Y2 TOT7 1
TIRIANIKDERT 5 2 L 2% L, BFICEABICIZA
B BERBEBME 2 Y Anabeina BAH 2%
LB DEHEESNTS

T7:, WARINEAKMOBES &5 CITBAL, BKIC
EAFERIBICIVINEOARBOEIL LA EEH
PHBELEH LT\ 20 Anabeina B DFMIEZ
Sh, ~HDFLATO72HBFTIRAKICE ZHK
BELDIOL ) RAEBEEOHM, EFIELID
12 V72 Anabeina BRI R TWILHEZ LN
5

TLIOHFERVWRBEAEEHOMEIIOVWTER
LEZARBRSZL2VEITH I, FRVWARR
DEEE L o7-ORX A EYWHEEABOF TEIZ
Anabeinga BOBERLHEE S, HBENIVRTH T2
BRSO ZBHETAHILIZIVFRVWRRZRT S
EHiihBrLEZORI, LML, ThE 7KKk
Tld, Anabaina BOBHBRIZSIZEEL LK, Th
LOR|AZITROUREZRTI22RBLEDD Y,
Phormidium J& B % Oscillatoria & 7% L {h® % € 8.4
BEABOBMBMEOMREDEID L LLEZ O

o GBIX, COBAPSOMELLETHS I,

Bl ehd, YATOTLHBTOFRVWRER
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7T1OHRABEROP RV, FKIBKEIRELR
<, KHEIZ Anabaina BOBEBRPHMETHZ LIC
£y, PRCTHTIHFChEREIIZILICE-TR
ATHbDLHEREENRT,

%8, 004FURER7 2 OHBRHESh TV
A

E | F+3
ARELZTIICHULY, AXEOBRIESATTEY
RAEHBEOTR, EHIZOVWTIRIVZF L0
RERBER, WORMER, INORREBCRERS X
CWOBRKEROBMBRED 2, LCIZHEIZSHH
HW-MRINBERRMERLBHERARZNO LT
LHMEMBREOH A ICRSBHEBLET T,
EHIC, KERFRAGERE BHFAELICL,
AEREAEL RS BIIERTHC, T2, BEL
THE, SHRERVEE ARROTEEEB - 2.
ST OEHBEL ETFET,
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Bull. Yamaguchi Pref. Fish. Res. Ctr. 3, 149 (2005)

H A0 06 1L BRI A 331 2 M K D 10 4R 7 — VEEB)

TREE - EORE

Decadal Signal in the Sea Surface Temperatures off the San’in Coast
in the Southwestern Japan Sea

Tomoharu Senjyu*! and Toshiteru WATANABE*?

Reports of Research Institute for Applied Mechanics, Kyushu University (2004), No.127, 49-53

The decadal-scale variations in the southwestern Japan Sea are investigated on the basis of the
offshore sea surface temperature (SST) measured by a ferryboat. The low-pass filtered SST shows
alternate warm and cold periods of decadal scale, bounded by a sudden decrease and increase in
1976-1977 and 1983-1984, respectively. These temperature jumps correspond to the regime shifts
that occurred in the North Pacific in the mid-1970s and late 1980s, suggesting that the Tsushima
current in the Japan Sea is under the influence of the Pacific Decadal Oscillation. Similar warm and
cold periods of decadal timescale are seen in the winter-mean SST variations, along with shorter-
period fluctuations correlating with the winter monsoon intensity. In contrast, such a decadal
variation is not observed in the summer-mean SST. This indicates that the decadal variations (and
regime shifts) in the Japan Sea SST field appear clearer in winter, the same as in the North Pacific.

BROEYH HABHEBBOIERr—VEB%
7 ) —BENC X 2 EAR (SST) ZEICHR,
O—s827 4 V¥ — TR ASSTIX, 1976-19774F
DRWLRRL1983- 1984 FED B JM A FRREREL LT
RHIZHBETAI0EXr — LV ORBEE - £5 %25
L7ze ShHoKROY Y ¥ TRITVERPEEB LT
19R0FERBPICHKFETEE 2L YA 37 Mo
BLTWBZ e 6, HEBONBHRIIKFEDIL

ERF—VEBORETICHLILIWTRRENS, [
BRZIOERr—VORBREE RS, £F0EV
A— VEREECBE S B ER & 5 £F0FHSST
b Roh7z, SHEIIZ, 20X RI0ERr—
VOEBIIEFOFEHSSTIZIZA S kol D
CLIZHABIZBITASSTOIVERAr —VOER) (B
VL Y—=2v7 M) iF, KRFHELERICAFICE
DB THHILERLTWV S,

* 1 UMK ) B 58T
* 2 BUEILORKER
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Bull. Yamaguchi Pref. Fish. Res. Ctr. 3, 150 (2005)

TR 7 & #K38 THRE & 17z Ateleopus japonicus
(BEH# : Ateleopodiformes : ¥ ¥ F7VF) O
BB AT 45 2 IR

FERFE - IHIEH

Two Large Postlarvae of Ateleopus japonicus (Osteichthyes: Ateleopodiformes:
Ateleopodidae) Collected from Senzaki Bay and Hagi Bay, Yamaguchi, Japan

Kunio Amaoka*! and Tomokichi Kobayashi*?

Species Diversity, 2003, 8 (2), 107-117

Two large fish postlarvae, caught by dip net

at the sea surface in Senzaki Bay, Nagato,and by mid-

water trawl in Hagi Bay, Hagi, both in Yamaguchi Prefecture, were identified as Ateleopus japonicus
Bleeker, 1854 (Family Ateleopodidae), on the basis of meristic and tooth characters. The postlarvae

were characterized by elongated dorsal - and

pelvic - fin rays, and had 22 orange bands and many

yellowish lines on the translucent body and anal fin, respectively. This is the first description of

postlarvae of Ateleopus japonicus. Color photo

graphs are included. The likelihood of two transport

routes, from the southwestern Sea of Japan and the East China Sea, are discussed.

BROEH IWNDRORMTHINESL X UK RS
CBWTERRHBIUFAN, ThEhlzb#8BL U0
BRiro—Vv@ETREBSA . ChofFRRAEB &
UCHORBMIZE o T ¥ F 7Y Ateleopus japonicus
Bleeker, 1854 (¥ ¥ F 71V # Ateleopodidae) &
EINTz, BFOBRYTARTELEEIFRTIO

PRBTH D, S0I, ERLARREEHIEITH
Zh22oRaF L DRERPBDO LN, FF
13¥ ¥ F 7Y Ateleopus japonicus DHEIFAIET
ZRMOEFTHY. A IF7—EELEBLTVWEL.HE
BEAREBIVORY FHEIS LT ITREORVZ
DORERBITONWTEEL T,

* 1 Marine Ecological Institute, 3-3-4 Haradamotomachi, Toyonaka, Osaka, 561-0808 Japan

E-mail: amaoka@fish.hokudai.ac.jp

% 2 Japan Sea Division, Yamaguchi Prefectural Fisheries Research Center, 2861-3 Ohtomari, Senzaki, Nagato,

Yamaguchi, 759-4106 Japan

E-mail: Kobayashi.tomokichi@pref.yamaguchilg.jp
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Bull. Yamaguchi Pref. Fish. Res. Ctr. 3, 151 (2005)

BN ASABIIER I NI A V=

hE B RO

CANCER (2004), 13, 17-18

HROEH 2003%E10H9H, FHTHE KB OH
Pidgiz B CAMMBIC 2BOBMERDICH2L VA
ZAVNRE D AT S R, ChEAhRE L
TAFLZOTHEL, BEIAMIER S K
WKOWTERLL, FREOHRWICARRTER SR
BEBFAKIZOVTIE, 1004ELLEHEI2 S WG S
T2 BEEAKOERBEBIIHO LT

Wihhol, EE, TAVAFI)F=OHEORIC
BAEOT, SEOA YA OBE LI L FBROB
HEAKRIFRESATEY, BlBHNEEKREZERT
BEEAEL DI LIEHIN, COFENL, §H
DA T H =B L IEIIHB ORI OV SR
HTERIhEZZO05,

* 1 B RZEHZEREW AR
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Bull. Yamaguchi Pref. Fish. Res. Ctr. 3, 152 (2005)

DMSP/VNIR 2 X A& O DB 57456 &
L — FEHNC X 5 oA O g

MRBE ' - BLREE -

KEXRZRFERE (2004), 52(2), 73-78

HROBH KEOPHARHEE (DMSP) IT#ER
S - IR (VNIR) X 2i0MEE
oA & ERITRM O L OBFRE ERMICHET 2
7=, 20005E 8 B 7 HR U8 A28 H ICIWORAKER%R
Uy —REHR KALE oLv—FEH TLAOR
HA#ICE) 2T H LBl L7z, RALTZER
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Detection of White Spot Syndrome Virus (WSSV) from Small Penaeid
Shrimp Species Caught in the Western Seto Inland Sea

Kazuo Momoyama

(5 Pt /N D 5 0 WSSV DRki)
(BRILFIR)

FIREERE (2003), 38(3), 81-85.

Infection rates with white spot syndrome
virus (WSSV) in 4 small penaeid shrimp species,
Metapenaeopsis acclivis, M. barbata, M. dalei
and Trachypenaeus curvirostris collected from
the Western Seto Inland Sea of Japan, were
examined by PCR, and transmission of the virus
to juvenile Penaeus japonicus was tried by oral
or intramuscular inoculation of infected samples.
No shrimp collected from the Aki-Nada and Iyo-
Nada were shown to carry WSSV, except 2 out
of 274 individuals of M. dalei from the Iyo-Nada.
Infection rates of M. acclivis, M. barbata and T.
curvirostris collected from the Suo-Nada showed
29, 40 and 23%, respectively. Oral administration of
small pieces of PCR positive shrimp muscle did not
kill any challenged shrimp during the test period,
but could establish the infection with WSSV. Half
of the challenged shrimp injected with the filtered
homogenate of PCR positive shrimp muscle died

with typical signs of WSS within 11 days.

Key words : shrimp virus, WSS, WSSV, PAV,
PRDYV, infection trial, penaeid shrimp

HROEH BFEANEABERTHRES /N
Y4k, PV, 7HIYE, FIY, BIU v
IEYDOWSSVIREEZPCREI L VFARSZ L L BHIT,
PCRREME M % Bt & LTS X OHERIC &
DI AR TERICIIHT 5B E AR, BE
BIUREFHECHEIR LAY TR, FFETR
EEXN2MUROT D 2RO F ¥ T ¥ UAWSSVIdR
Hehhhor, HHBETRESHL P2, 7
HIEBLUOH VI ETIIWSSVRARIZ, £hEh,
29, 40, 23% T - 72o PCREEM/NERIT E OBEERIHA D
M &2 RO8RS Lche, EBRMETZ v Eidse
Gladroled, BRI In/s, PCREH /MY
OBERBROBERBROBEICL ) Eo /7 v
PHRBHWSSHIERZ Z L TILHUHIZR T L7,

- 153 -




Bull. Yamaguchi Pref. Fish. Res. Ctr. 3, 154 (2005)

Mortalities of Farm-raised Kuruma Prawn, Penaeus japonicus, Caused by High
pH Ambient Water due to Blooms of a Blue-green Alga, Chroococcus turgidus

Kazuo Momoyama

(¥E8 Chroococcus turgidus OWFHIZE-TERA L
B pH#MAKICE 2B VY EDRTH)

(BRILFIFR)

FIRIEZE (2004), 39(3), 129-135

Since 1995 in Yamaguch Prefecture, Japan,
mass mortalities of farm-raised kuruma prawn
Penaeus japonicus due to unknown etiology have
occurred from July to August when the pond water
temperature reached around 30°C. A blue-green
alga Chroococcus turgidus bloomed in the ponds,
and the pH values of the pond water were found
to be extremely high; frequently higher than 9.5.
Many of the dead prawn displayed soft shells and
whitish-opaque necrotic gills which were frequently
covered with scar-like and/or granule-like foreign
bodies. The intramuscular injection of the filtered
homogenate of C. turgidus did not cause any
significant damage to the prawn. The alga raised
the pH of the medium to 9.73, much higher than any
of the other phytoplanktons tested. Sea water with
a pH of 948 or above prepared by adding sodium
hydroxide solution killed the prawn with similar
disease signs in the gills to those of the naturally
diseased prawn. These results indicate that high pH
of pond water by growth of C. turgidus is the main

cause of the death.

Key words : prawn culture, mortality, Penaeus
Japonicus, Chroococcus turgidus, high

pH water, blue-green algae
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