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Long-term Variations of the Nutrient Environment
in the Suo-Nada Region off Yamaguchi Prefecture

Akihito WaNisHI

Long-term variations of the nutrients, dissolved inorganic nitrogen (DIN) and dissolved
inorganic phosphate (DIP), in the Suo-Nada region off Yamaguchi prefecture were statistically
analyzed using the data for the past 30 yvears from 1976 to 2005. Both nutrients showed clear
tendencies to decrease, but at the different periods. DIP concentration decreased from 0.21uM to
0.13uM by the middle of 1990s, while the decrease in DIN concentration started from 3.50uM in the
middle of 1990s to 1.70uM in the early of 2000s. Generally, the water pollution in this area by plant
effluent and living drainage has been gradually decreasing under the influence of many factors
such as legal controls of water quality. But from the accelerative decline of the recent fisheries
production, the present levels of nutrients may be too poor to maintain adequate growth of
phytoplanktons and algae for successful reproduction of fisheries resources. We should continue
to make thorough investigations and discuss what levels of nutrients are suitable for fishery in this

area.
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Fig. 2 Changes in average DIN concentrations in the water columns at 22 stations in the Suo-Nada from 1976
to 2005. Closed circles, monthly average (left axis). Columns, annual average (right axis). Upper and
lower lines, approximate curves (cubic equations) of maximum and minimum value in each year (left axis).

FE% k5 12k 57, 27 L Okl i MaoHs
(Fig.2) 2R3 L, HA#IZ19804F LTI -2
A 6, WAMIIZ 1990 D 6B LR k-
T,

DIN 6 KU Z OMEREHR (NH,-N - NO:-N - NO;
N) Bz stk a@mERs L (Fig.3),
197644 6 O 5 [ Z & OF-HiiE £ 1L £ H3.55uM
(NH,-N # & 0 NO;-N+NO:-N {2 Zh Zh2.02uM,
1.53uM), 3.59uM ([1.88uM, 1.71uM), 3.74uM
(F1.95.M, 1.79uM), 3.50uM ([F1.70uM, 1.80uM),
2.75uM ([1.11uM, 1.64uM), 1.70uM ([0.67uM,
1.08uM) TH 7. 1976~19808-%#100&F 5 &, Ll
#% 54 Z 212101 (NHs-N ¥ & Uf NO:-N+NO;-N
iz hEhos, 112), 105 (97, 117), 99 (Fs84,
118), 77 (55, 107), 48 (33, 67) Td - 7=
FRIZ, 1996~20004E121% NH-N Ak <A L =D
2% L, NO-N+NO:N iz ZUEEkEL WP LA
naie,

06
04

0.2

Monthly average (uM) —*—

0

‘76 77T ‘78 '7T& 'BO 'B1 'B2 'B3 '84 'B5 'B6 'B7 '88 'B9 '90 '91 'S82 '93 '94 '95 '96 'G7 98 '99 '00 ‘O1 '02 '03 '04 ‘05

[%,]

Concentration (uM)
[ w =

‘91-'95

'76-'80

‘81-'85 '86-'90 '96-'00 '01-05

year
Fig. 3 Changes in average DIN (NH:-N, NO--N,
NO.-N) concentrations in every five years at 22
stations in the Suo-Nada from 1976 to 2005.
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Fig. 4 Changes in average DIP concentrations in the water columns at 22 stations in the Suo-Nada from 1976
to 2005. Closed circles, monthly average (left axis). Columns, annual average (right axis). Upper and lower
lines, approximate curves (cubic equations) of maximum and minimum value in each year (left axis).
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Fig. 5 Changes in average DIP concentrations in
every five years at 22 stations in the Suo-Nada
from 1976 to 2005.
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Fig. 6 Cluster dendrogram on monthly average of
DIN concentration. 22 stations were classified

into 6 clusters (A~F)
distance.
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Fig. 9 Cluster dendrogram on monthly average of
DIP concentration. 22 stations were classified
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Study on Forecasting Catches of 0-Age Sardine,
Anchovy and Round Herring Caught in Coastal Waters
off Yamaguchi Prefecture, Southwestern Japan Sea— Il

Factors of Fluctuations in Catches of 0-Age
Sardine, Anchovy and Round Herring

Mitsuhisa Kawano

The author revealed the characteristics of yealy fluctuations in catches of 0-age sardine
(Sardinops melanostictus), anchovy (Engraulis japonicus) and round herring (Etrumeus teres)
caught in coastal waters off Yamaguchi Prefecture, southwestern Japan Sea and examined
factors of the fluctuations. The catch of sardine peaked in 1979-1982 (3675-5518 tons) and then
remarkably decreased. This decrease was closely related to decrease of the abundance of eggs and
larvae. The catches of anchovy seasonal groups were less than 1700 tons and were not related to the
abundance of eggs and larvae. The catches of spring group and autumn shirasu group were
correlated with the catch in the previous year and mean sea surface temperature in September,
respectively. The catch of round herring increased from 1979 to 1989 (3893 tons) and then
decreased. This fluctuation was correlated with fluctuation of the abundance of eggs in May to

June.

Key words . Sardinops melanostictus; Engraulis japonicus, Etrumeus teres; Catch
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market, Yamaguchi Prefecture.
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Fig. 3 Relationship between yearly catches of
O0-age sardine at Minato fish market,
Yamaguchi Prefecture and abundance of the
eggs and larvae in coastal waters off
Yamaguchi Prefecture in March to June, 1979-
2004,
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Fig. 4 Relationship between yearly catches of
0-age sardine at Minato fish market,
Yamaguchi Prefecture and abundance of the
eggs and larvae in coastal waters off
Yamaguchi Prefecture in April to June, 1986-
2004.
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Fig. 5 Relationship between yearly catches of
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market, Yamaguchi Prefecture and abundance
of the eggs and larvae in coastal waters off
Yamaguchi Prefecture in April to June, 1986-
2004.
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Fig. 7 Relationship between yearly catches of
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Fig. 9 Relationship between yearly catches of
anchovy autumn shirasu group at Minato fish
market, Yamaguchi Prefecture and daily mean
sea surface temperature in coastal waters off
Hagi City, Yamaguchi Prefecture in
September, 1979-2004.
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eggs and larvae in coastal waters off
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Comparisons of Fishing Efficiency for
Photololigo edulis between Tarunagashi Jigging
and Hand Jigging

Mitsuhisa Kawano

Experiments to compare fishing efficiency for Photololigo edulis between tarunagashi jigging
and hand jigging were executed in coastal waters off Yamaguchi Prefecture, southwestern Japan
Sea in early summer in 2003 and 2004. Difference between mean catch in number per 10 jigs and
hour by tarunagashi jigging and that by hand jigging during daytime was not significant (¢-test,
P>0.05) . However, because Fishermen use more than twice jigs in tarunagashi jigging as many as
hand jigging, it is considered that fishing efficiency in tarunagashi jigging would be higher than
that in hand jigging during daytime. On the other hand, there was no significant difference
between mean catch in number per fishing boat and day by hand jigging using fish attracting
lights during nighttime and that by tarunagashi jigging (¢-test, P>0.05).

Key words : Photololigo edulis; Fishing efficiency; Squid jigging
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Fig.1 Map showing the locations (closed cir-
cles) where fishing experiments by the R.V.
Kuroshio were executed, the fishing grounds
(dotted regions) by squid anglers from Hagi

and bathymetric contours off Yamaguchi

Prefecture, southwestern Japan Sea.
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Fig. 2 Fishing equipment used in the experiment.
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Fig. 3 Frequency distributions of dorsal mantle
length of Photololigo edulis caught in coastal
off waters Yamaguchi Prefecture by taru-
nagashi jigging (closed bar) and hand jigging
(open bar) during daytime in June 28-29, 2004.
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Table 1 Comparison of CPUE* of Photololigo edulis by tarunagashi jigging and by hand jigging during

daytime
Tarunagashi jigging Hand jigging
Location . r N. of N. of Hours
Pate sI:quli(()ifs I\]'Iig(s)f f}iIs%?nSg CPUE squids jigs fishing CPUE
{(min.) (min.)
June 28, 2004 Kakinose 0 16 45 0.00 1 36 23 0.72
34° 39.8° N, 131° 02.1" E
June 28, 2004 Southwest off Mishima 0 16 54 0.00 1 40 20 0.75
34° 44.6° N, 131° 05.0" E
June 28, 2004 West off Mishima 0 16 42 0.00 0 40 20 0.00
34° 46.2" N, 131° 056" E
June 28, 2004 Obatase 3 16 48 2.34 8 40 25 4.80
34° 52.6" N, 131° 07.7 E
June 29, 2004 Obatase 3 16 65 1.73 17 40 29 8.79
34° 52.7 N, 131° 075 'E
June 29, 2004 Obatase 1 16 56 0.67 4 40 27 2.22
34° 52.6” N, 131° 076" E
June 29, 2004 Obatase 0 16 53 0.00 14 40 30 7.00
34° 52.5° N, 131° 07.5° E
June 29, 2004 Asari 1 16 50 0.75 0 36 29 0.00
34° 52.1 N, 131° 13.8° E
June 29, 2004 Asari 3 16 42 2.68 0 36 14 0.00
34° 51.7 N, 131° 146" E
Mean 0.91 2.70
S.D. 1.08 3.35

*CPUE: catch in number/10jigs/hour.
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Fig. 4 Daily changes in catch (kg/boat/day) of
Photololigo edulis caught by squid anglers
from Hagi operated in coastal waters off
Yamaguchi Prefecture shown in Fig.1 in June
to July in 2003. Open circle: nighttime hand
jigging; closed circle: tarunagashi jigging.

K P2ZELERL (Fig. 4), WMEOMIZIZHERL
IEDOMR AR 517z (Kendall DIERIAHBI % - =
0.355, P<0.05),

WEED 1 H 1 €470 7 v 4+ 4 HE R+ s
5L, 6 AL 7T ARZHERE, 2R OK
BRI LEID KD REVEERLZ (Fig. 4) 2, F
YIBODZEEROE LASR, AREEZRD 5 hir -
7= (¢ BE, P>0.05),

% =

FHEMPA TIIRMTE LB LB U280 0 CPUE
DFIEN TR AEIIAD SR 72, WED
BB THA S AHEEEZ, BorHcik2~64&
THBDIZHL, MRLHID TIZI0~20KL, kL
OO 2L LOFREFHL TS, Zhso
Do, yHF A D OWMBARBES 150
i, RN T B 80E B (ERIEHR) ISt L
THS LD EEZLN MHELADOHERBOH»HY
L0 LWENRIL 2L LN EELIL NS,

—J7, MRLED LA D1H1EY 08
EREWK L 2RI, MEOEEICIZa S
BB ENAEN 72, TOZ EiE, WAL TR



THREEI DL TY, BRLEAITCERBTIOT
AL HIDICIHT 3 < 50z 1 85472 0 O
WELSAEDR/BZLETLTVS, 2201, HilE6~
7 HICEERE, S REBE OB b0, 20
REIIZZHE T () OKRBIEINEICEH DMk
PHOMAR S DY, roHF 4 nBNERITIZES D
FBZMOTHEILITERTIVENS S, i
L5, FUHFEA HONEERCRBREOBIZL -
THRAINZEZ D SORHE 25 TV ‘S 5 &
FEALNBDT, SHIIRPNO B SVBETSH 5,
/2, BEITE/NVEE (Tablel) L3 izr v+ %
A A DERER L THAT 5 &5 LB T, %8
LahoB¥ETHRMUEID L0 SAE B L T
THEVPHD OB PRERBE S 552 L i
ZDR/BBZIDOTREVLLELIENS,
DEDZER»S, Br—REDIZHA X DIAWEH
TREVPTTREARRLEID I, ABLSELTHHL
TOBHAPEBO RIS 6 BVBAIZR &
DR EREHFETHD, —FH, EMLTHRETS

WK H D BB EE DR OIBITROER LT
O TEDRARL VIR WL L L%
Abh%d,

o &
BORHID NOY) 0B HIEOBEITH 4117
RO7z IR E R FEMLAKRIELRT (BIELOER
WG R A KIHESE) OBERICE# L 25

X 73

1) WEREA - AREBEE (2004) @ B AR vE L1
WRBIZETBEFOT V54 HORHEREL
WEREBORHBNZL. LNBEAENELY 2 —
zeds, (2), 77-85.

2) HEEE NS - ST - FEEM (1983) ¢
HABERBRARICEI 2y v %545 - Ty
A A DEYPERIREYE. HABERERICER T 5
“YuaAR (FUHFRAH - TES4 ) ICBET
2 LFEIFRMES, (1), 29-50.

L SN



Bull. Yamaguchi Pref. Fish. Res. Ctr. 5, 19-23 (2007)

IORHAGRERTREINZTY D ORE

B Ot A

Feeding Habits of Jack Mackerel (Trachurus japonicus)
Caught in Coastal Waters off Yamaguchi Prefecture,
Southwestern Japan Sea

Mitsuhisa Kawano

The feeding habits of jack mackerel Trachurus japonicus were studied based on the stomach
contents of specimens collected in the coastal waters off Yamaguchi Prefecture, southwestern
Japan Sea in 2003. Main preys were crustaceans such as copepods, shrimps, euphausids and
decapod larvae in all seasons. Next abundant preys were fishes such as Engraulis japonicus, T. j
aponicus, Bregmaceros japonicus. The larger sized fishes fed on larger sized preys. The stomach
contents were different from those in the previous studies conducted in 1967 and 1968. It is
considered that the difference would be caused by difference of species compositions in the

environments.

Key words : Trachurus japonicus; Feeding habit; Southwestern Japan Sea
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Table 1 List of Trachurus japonicus samples for the study of food

Sampling date No. of specimens

Range of fork length (mm)

Sampling area* Sampling gear

April 23, 2003 40 110-213 A Purse sein
April 25 20 300-357 B Purse sein
May 20 75 158-263 B Purse sein
June 11 33 193-398 C Purse sein
July 3 23 271-293 D Purse sein
August 22 25 264-280 B Purse sein
August 27 20 278-303 B Purse sein
September 11 36 251-282 B Purse sein
October 17 41 120-239 E Purse sein
October 17 20 151-194 F Set net
November 20 30 131-249 B Purse sein
December 17 78 126-289 G Set net
Total 441
* See Fig.l.
l I I I I ‘ L7, BkEFE I (Table2), AN A4 % Todarodes
. Mishima ts. [ 5 pacificus BEFIZHEHZ S WHL, £74, vV
Japan Sea 1y . . .
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Fig. 1 Sampling area for Trachurus japonicus used
for the feeding habit study. A-G show the
sampling locations.
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Table 2 Stomach content composition of Trachurus japonicus by frequency occurrence (%) by season

Season Spring Summer Autumn Winter
{Apr.-May) (Jun.-Aug.) (Sept.-Oct.) (Nov.-Dec.)
No. of specimens examined 135 101 97 108
Range of fork length (mm) 110-357 193-398 120-239 126-289
Empty stomachs (%) 13.3 1.0 0.0 38.0
Stomach contents
CRUSTACEA Copepoda 10.4 0.0 34.0 20.4
Macrura 7.4 25.7 37.1 12.0
Euphausia 0.0 21.8 18.6 21.3
Amphipoda 1.5 0.0 36.1 3.7
Ostracoda 0.7 0.0 11.3 3.7
Decapoda larvae 25.2 18.8 2.1 0.0
Unidentified crustacea 9.6 2.0 6.2 3.7
ANNELIDA Polychaeta larvae 0.7 2.0 1.0 0.0
MOLLUSCA Loliginidae 1.5 5.0 0.0 0.0
Todarodes pacificus 11.9 0.0 0.0 1.9
Fuprymna morsei 0.7 0.0 0.0 0.0
Unidentified squid 0.0 3.0 3.1 3.7
Octopodidae 0.0 0.0 0.0 5.6
Pteropoda 0.0 0.0 8.2 0.0
Gastropoda larvae 0.0 0.0 3.1 0.0
PISCES Trachurus japonicus 9.6 18.8 1.0 0.9
Engraulis japonicus 0.0 9.9 29.9 6.5
Champsodon snyderi 0.7 1.0 3.1 0.9
Scomber japonicus 0.0 1.0 0.0 0.0
Bregmaceros japonicus 0.0 18.8 28.9 9.3
Callionymus sp. 0.0 0.0 1.0 0.0
Spratelloides gracilis 0.0 0.0 0.0 7.4
Upeneus bensasi 0.0 1.0 0.0 0.0
Unidentified fish 7.4 15.8 7.2 18.5
Digested matters 24.4 20.8 2.1 2.8
NEMATODA Anisakis type larvae 6.7 9.9 1.0 0.0
0 ¢ ST, RIZBREIZIOWTASE, w77 (KE
_ 17~78mm) 13X E200mL LD =7 IR X h,
£ SRR E < 755 I1E 8 MBLEAE < & BEAAED
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Fig. 2 Relationship between the fork length of
Trachurus japonicus and body length of their
prey.
triangles: molluscs.
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Table 3 Stomach content composition of Trachurus japonicus by frequency occurrence (%) by fork length

Range of fork length (mm) 110-149  150-199  200-249  250-299  300-398
No. of specimens examined 73 89 98 137 44
Empty stomachs (%) 34.2 14.6 12.2 7.3 0.0
Stomach contents body length (mm)
CRUSTACEA Copepoda 1- 3 41.1 18.0 23.5 0.0 0.0
Macrura 4-45 12.3 7.9 9.2 29.9 15.9
Euphausia 8-10 11.0 11.2 23.5 16.1 0.0
Amphipoda 2- 3 19.2 9.0 18.4 0.0 2.3
Ostracoda 1- 3 16.4 2.2 2.0 0.0 0.0
Decapoda larvae 4.1 19.1 1.0 6.6 25.0
Unidentified crustacea 16.4 4.5 14.3 2.2 0.0
ANNELIDA Polychaeta larvae 0.0 2.2 0.0 1.5 0.0
MOLLUSCA Loliginidae 5-20 0.0 0.0 1.0 4.4 0.0
Todarodes pacificus 2-28 0.0 2.2 2.0 0.7 29.5
Euprymna morsei 6-10 0.0 0.0 1.0 0.0 0.0
Unidentified squid 6-25 0.0 1.1 3.1 44 0.0
Octopodidae 2- 8 0.0 2.2 4.1 0.0 0.0
Pteropoda 0.0 0.0 8.2 0.0 0.0
Gastropoda larvae 2.7 0.0 1.0 0.0 0.0
PISCES Trachurus japonicus 17-78 0.0 0.0 8.2 11.7 22.7
Engraulis japonicus 22-55 0.0 22.5 6.1 10.2 2.3
Champsodon snyderi 28-62 1.4 0.0 2.0 1.5 0.0
Scomber japonicus 40-50 0.0 0.0 0.0 0.0 0.0
Bregmaceros japonicus 25-40 0.0 3.4 5.1 35.8 0.0
Callionymus sp. 1.4 0.0 0.0 0.0 0.0
Spratelloides gracilis 45-65 0.0 0.0 6.1 1.5 0.0
Upeneus bensasi 0.0 0.0 0.0 0.7 0.0
Unidentified fish 6.8 4.5 19.4 8.0 9.1
Digested matters 6.8 13.5 14.3 5.8 29.5
NEMATODA Anisakis type larvae 6.8 1.1 2.0 3.6 2.3
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Mass Immigration of Young Fish of Hirundichthys
oxycephalus into Senzaki Fishing Port,
Yamaguchi Prefecture in September 2005

Mitsuhisa Kawano

Mass immigration of young fish of Hirundichthys oxycephalus (95-165 mm in fork length) into
Senzaki Fishing Port in Senzaki Bay, Yamaguchi Prefecture occurred on September 28, 2005. The
author analyzed the data of sea surface temperatures, winds and abundance of predator
(Coryphaena hippurus) to elucidate its cause. It was considered that the fish had distributed in the
coastal region to avoid the offshore low water temperature region and then moved from Senzaki
Bay to Senzaki Fishing Port affected by wind-driver current and chase of C. hippurus.

Key words : Hirundichthys oxycephalus ; Young fish ; Mass immigration ; Coryphaena hippurus
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Changes in the Distribution and Abundance of
Firefly Squid, Watasenia scintillans, Eggs
in the Southwestern Japan Sea

Mitsuhisa Kawano

Spawning period, area and egg abundance of firefly squid, Watasenia scintillans in the
southwestern Japan Sea were studied using the egg data collected with a plankton net during
1978-2004. The squid spawned almost all year and the main spawning season was April to July. The
main spawning ground was formed in the Tsushima Current waters deeper than 130 m depth with
salinity 34.2-34.6. Egg abundance, female stock in number and weight in April-June were in low
levels during 1986-1990 and then fluctuated sharply with two to four-year-intervals, suggesting
effect of short-term environmental fluctuations. The female stock in weight in this area
(6,000-99,000 tons) was larger than that in Toyama Bay.

Key words | Watasenia scintillans; Distribution; Abundance; Egg
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Table 1 Number of net tows for collecting eggs of

firefly squid in the southwestern Japan Sea in
1978 to 2004

Month

YearMar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1978 32 32 32 32
1979 32 32 32 32 32
1980 32 32 32 32
1981 32 32 32 32
1982 32 32 32 32
1983 32 32 24 32 32
1984 32 32 32 32 32
1985 32 32 32 32 32
1986 32 30 30 30 30 30 30 30 30 30
1987 30 30 30 30 30 30 30 30 30 30
1988 30 30 30 30 30 29 30 30 30 30
1989 30 30 30 30 30 30 30 30 30 30
1990 30 30 30 30 30 30 30 30 30
1991 30 30 30 30 30 30 30 30 30
1992 30 30 30 30 30 30 30 30 30
1993 30 30 30 30 30 30 30 30 30
1994 30 30 30 30 30 30 30 29 30
1995 28 30 30 30
1996 21 30 26 30
1997 30 30 30 30
1998 30 25 25 25
1999 23 22 25 25
2000 25 25 26 25 25 24
2001 26 26 25 250 25
2002 25 25 24 25 25
2003 25 256 25 25 25
2004 23 25 25 25 25
i -
—| Korea
B /‘n"" g : \130::?; Z130.“_
— R F e — 35°

47 130md Y ’,‘\1 LY \_\.
—  200m~{ghmy ] (‘ -U men ~—
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Fig.1 Map showing the sampling locations of
firefly squid eggs. Shaded region shows the
area where the egg abundance and female

biomass were calculated.
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Fig. 2 Monthly change in spawning abundance of
firefly squid in the southwestern Japan Sea
during 1986-1994.
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A Species of White Tilefish

(Branchiostegid)

Caught in the East Channel of the Straits of Tsushima

Chie AmaNo

A specimen of white tilefish (359mmSL) was caught by a longline from depth of 110m in the East
Channel of the Straits of Tsushima on December 9th 2003.

The specimen has characters of Branchiostegidae, but differed from five Branchiostegus’ which
were distributed in the East China Sea, Yellow Sea and Japan Sea, in the following combination of
characters: the color of head’s back line is orange; the posterior edge of the upper jaw doesn’t reach
the anterior edge of the eye; body depth 35% of standard length; lateral line scales 85.

The specimen may be the same Branchiostegid called “Beppin-san”, specimen unknown, which
was often caught by longline of Yamaguchi Prefecture in the East China Sea near Chang Jiang

River in 1960’s to 1980’s.

Key words : Tilefish; Branchiostegid; The East Channel of the Straits of Tsushima; Beppin-san
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Fig.1 Map showing the locality (% ) of

Branchiostegus sp., in the East Channel of the
Straits of Tsushima.

The specimen was caught by a longline on
December 9th 2003.

The striped region shows the fishing
ground of “Beppin-san”, Branchiostegus sp.,
which was caught by the longline of
Yamaguchi Prefecture in 1960’s to 1980’s
(Mr.Fujita,
Nakano?') .
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Table 1 Meristic data and proportional measure-
ments of Branchiostegus sp. (species unknown).

Branchiostegus sp.
(species unknown)

Total length (mm) 446

Standard length (SL,mm) 359

Body weight (g) 1,164

Sex male
Counts

Dorsal fin rays VI,15

Anal fin rays Io,12

Pectoral Fin 17

Pelvic Fin L5

Gill rakers 7+13=20

Lateral line scales 85

Scales above lateral line 7

Scales below lateral line 18

Vertebra number 10+14=24
Measurements

Head length (HL,mm) 97 27% in SL

Snout length (mm) 35 36% in HL

Body depth (mm) 126 35% in SL

Tail height length (mm) 42 12% in SL

Eye diameter (mm) 21 22% in HL

FHEFRUZ10+14=24, SEREZEBUT BEE 7 + T
13=4F20 (DIRE, 7 +13=20&%K7). MRS
85, fAlgR LOFREFIEEEIR 7, BT RS BRI 8,
FIERR L TR, HEBOSREBUCHEFIL, &7
Ko BREFR X 0 MARMERRO T AR, BOBHIE T IR
U CARHINE, e id B HEGE Tk & 75 D IR RO
35%, SERIIEHERRD2T%, WRIZERDI6%., O
ERTICBE < SRBL, EEEARSRIIRATRRISE L b, R
R D22% ., BIEEIBILIFEE T B OIZITE IS
WET 5, T, EEIEAEEREESEL, £
ORIZRHAA <, BESRG, B IXEERERD
12%:.

SRAIRYAE

R ORI SNSEBTERASRO & 25T TR
L, BEE2»kao#hs 2L, EE» _HBART
HBZE, WHEHMP2UTHEIENLETIART
< & 4 J& Branchiostegidae Branchiostegus 1= %
Xhan, Wi FOEPRIBEaTHS I L, LIH
BMIERARATFICE L EWZ L, REPERED3S% TH
528, MBS THEILICLDTILABES
LA TES,




Fig. 2 Branchiostegus sp.
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(species unknown, 359mmSL)

10cm

from the East Channel of the Straits of Tsushima.
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Proportions of the Discard to the Total Fish and Shellfish Caught
by a Small Beam Trawler in the Suounada Area of the Seto Inland Sea

Hiroshi Kmura

The beam trawlers use small mesh codend between 9 mm and 12.5 mm in mesh side by rules
in the Seto Inland Sea off Yamaguchi prefecture. Author analyzed whole fish and shellfish
caught by twenty hauls in five trips during the period between April 14, 2003 and July 1, and
estimated 94.3% in number, 80.9% in weight of the total catch biomass was discarded. The
proportions of the discard to the total catch in number for those targets of the beam trawler
were 0.87-0.98 in flounders, 0.22-1.00 in shrimps, 0.94 in mantis shrimp, and there were serious
wastages of pre-marketable demersal fish and shellfish.

Key words : discarded fish; beam trawler; demersal fish; Seto Inland Sea
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Catchability Tests for Reducing Discard of Pre-marketable Fish and
Shellfish on Small Beam Trawler with Large Mesh Codends
in Sounada Area of the Seto Inland Sea

Hiroshi KiMura

Catchability tests were carried out with the aim of reducing discard of pre-marketable fish
and shellfish on small beam trawler with large mesh codends in Suounada area of the Seto
Inland Sea. Whole fish and shellfish caught by the large mesh codends such as 25 mm, 30 mm,
37.5 mm in mesh side and 75 by 15 mm rectangular mesh were compared to those caught by
the control codend of 12.5 mm in mesh side by the parallel haul method during the period
between April 14, 2003 and July 1. All of the large mesh codends succeeded not only to select
off pre-marketable fish and shellfish in the range from 1.9 to 13.0 % in number in comparison
with the control, but also to increase the catch of marketable fish and shellfish in the range
from 1.21 to 3.75 times more than the control in the daytime. Though in the nighttime, 75 by
15 mm rectangular mesh codend failed to maintain the same catch as the control codend and
the selectivity rate was also not sufficient (25.9 %) because shrimps clogged the large mesh

with starfishes and jellyfishes.

Key words : beam trawler, discard, mesh size, the Seto Inland Sea
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Mark-recapture Experiment of Torahugu, Takifugu rubripes,
at the eastern out-side of Kanmon Channel in Yamaguchi Prefecture

Susumu Matsuno and Hiroshi KiMura

In order to study the effectiveness of stock enhancement, juveniles of Torahugu, Takifugu
rubripes, marked by branding and tagging method were liberated at the coast of Sanyoonoda City,
the eastern out-side of Kanmon Channel, in Yamaguchi Prefecture in the summer of 2003 and 2004.
The liberated fish as well as wild Torahugu were captured in adjacent areas, and statistically
analyzed for natural resources and growth of the fish. The number of wild juvenile Torahugu in the
survey area in July was estimated as about 800,000 at most in recent years. There was no difference
of growth between the liberated and wild fish in both years. However the growth of the fish was
significantly different between 2003 and 2004, probably due to different feed environment between
the two years. The daily growth rates in 2003 and 2004 were estimated to be 1.15mm and 1.44mm,
respectively.

According to these results, when the liberation of Torahugu is planned, the carrying capacity of
the area must be considered, because feed environment may control the growth of the population.
In addition to economies, it is also important to shorten the breeding period of the fish to maintain

the natural property in the liberating fish.

Key words . Takifugu rubripes; mark-recapture; Suo-Nada
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Some new findings for tank seeding of Tanshisai laver Porphyra haitanensis

Toshihiro Hatama, Katsumi Takemoro and Masaru Uotsu

There was no significant difference of Tanshisai laver Porphyra haitanensis conchospore
detachment from nori culture nets in one night between the two germination managements,
dipping in the running water race way and in the still water tank by winding on a slowly rotating
spool. Frozen tolerance of young buds was rather low, and the number of live buds decreased to,
37.5% by the former management and 39.2% by the latter management, respectively, after ten
days freezing. Maximum liberation of conchospore was obtained when oyster shell inhabiting
conchocelis was cultured at 29°C for 20 days or longer, and then cultured at 24°C. Peak liberation
constantly appeared every two days until the end of the culture period. A lot of Plantlet was formed

on oyster shell at the peak of conchospore liberation.

Key words . Tanshisai, Porphyra haitanensis, conchospore, Plantlet
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Possibility and Prospect of Red Tide Monitoring
by Using Chlorophyll-a Data from Satellites— I

Correlation between Analyzed Exact
and Estimated Satellite Chl-a Values

Akihito WANISHI

Chlorophyll-a (Chl-a) values in the surface sea waters around Yamaguchi Prefecture were
compared with those estimated by using the data from satellites of NASA, Terra and Aqua, laden
with the moderate resolution imaging spectroradiometer (MODIS) from September 2002 to March
2006. Both values correlated significantly to each other (r=0.649, n=1,018), and 67% ratios of
estimated to analyzed values were distributed within the range from 0.5 to 2.0, even though the
mean ratio in the Sea of Japan (1.28%1.23) was a little higher than that in Seto Naikai (1.17=0.
94). In most cases, the red tide could be clearly captured by MODIS, if examined according to
informations from fishermen etc. The earlier red tide occurrences and movements are informed, the
smaller economical losses in fisheries will be attained. It is urgently needed to develop an advanced
monitoring system by using the data from satellites which provide extensive and near-real-time

informations.

Key words : Red tide monitoring; chlorophyll-a; satellite; MODIS
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Fig. 1 Number of red tide occurences and economi-
cal losses in fisheries caused by each plankton
bloomed in the Sea of Japan and Seto Naikai
off Yamaguchi prefecture from 1995 to 2004.
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Fig. 2 Map showing the study area and sampling stations (H) for Chlorophyll-a.

Table 1 Location and average depth (D) of each sampling station. Latitude
and longitude are shown by World Geodetic System. (a) 26 stations in the
Seto Naikai, (b) 19 stations in the Sea of Japan

(a) Seto Naikai

St. No.  Lat. N Long. E D(m) St. No. Lat. N Long. E D(m)
S-01 33° 58" 48”7 131° 25" 09”7 8 S-14 33° 59" 42”7 131° 46" 09” 14
S-02 33° 58 06”7 131° 22" 15" 9 S-15 34° 01" 10”7 131° 48 16”7 12
S-03 33° 54" 24" 131° 177 157 9 S-16 34° 03" 28” 131° 43 517 8
S-04 33° 54" 06”7 131° 137 03” 10 S-17 34° 02 307 131° 42" 03" 12
S-05 33° 57 247 131° 08 517 7 S-18 34° 00 42” 131° 36" 517 13
S-06  33° 507 18”7 131° 217 03" 26 S-19 33° 58° 36” 131° 317 09” 16
S-07 33° 50 36" 131° 31 09" 34 S-20 34° 00 127 131° 29" 277 10
S-08 33° 517 247 131° 43" 217 45 S-21 33° 58" 48”7 131°05 217 6
S-09 33° 51" 54" 131° 53" 45" 39 S-22 33° 59 12”7 131°03 217 7
S-10 33° 54" 12”7 131° 57" 45”7 33 S-23 33° 50 12”7 132° 02" 04" 33
S-11 33° 56" 54”7 131° 53" 15”7 23 S-24 33° 50 12”7 132° 09" 48” 49
S-12  33° 59 36” 131° 50" 39" 9 S-25 34° 00" 12”7 132° 14 517 29
S-13  33° 57" 54” 131° 45" 09” 30 S-26 34° 04" 23" 132° 14" 517 32

(b) Sea of Japan

St. No. Lat. N Long. E D(m) St.No. Lat. N Long. E  D(m)
J-01 34° 28" 12”7 130° 55" 517 90 J-11 34° 30" 127 131° 14" 517 66
J-02 34° 317 59”7 130° 49" 33” 110 J-12 34° 27 12 131° 04" 517 69
J-03 34° 38 23”7 130° 40" 217 126 J-13 34° 40" 11”7 130° 59" 517 108
J-04 34° 44" 477 130° 317 03" 135 J-14 34° 50" 117 130° 59" 517 125
J-05 34° 517 11”7 130° 21" 45 130 J-15 35° 00" 117 130° 59" 517 121
J-06 34° 577 29”7 130° 12” 33" 125 J-16 85° 00" 11”7 131° 29" 51”7 125
J-07 35° 00" 41”7 130° 07 52 125 J-17 34° 50" 117 131° 29" 51”7 96
J-08 35° 00" 11”7 131° 14" 517 105 J-18 34° 40" 12”7 131° 29" 51”7 81
J-09 34° 50" 117 131° 14" 517 170 J-19 34° 32" 127 131° 24" 517 64
J-10 34° 40" 117 131° 14" 517 101
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Table 2

Monthly changes in the number of examples analyzed exact Chl-a

values (A), number of examples estimated satellite Chl-a values (B) and
the ratio of them (B/A) in the Seto Naikai and the Sea of Japan around

Yamaguchi
September 2002 to March 2006

Prefecture by Terra/MODIS and Aqua/MODIS from

Month

JF MAMGJ J A S 0N p low
Seto Naikai
Analyzed exact
Chla values (A) 82 100 104 78 78 78 78 78 108 104 104 93 1,085
Estimated satellite
Chl-a values (B) 33 57 70 55 48 16 34 80 53 76 57 585
B/A (%) 40 57 67 171 62 21 44 74 51 73 61 54
Sea of Japan
Analyzed exact
Chl-a values (A) 44 76 57 57 47 50 53 76 75 176 611
Estimated satellite
Chl-a values (B) 17 40 46 57 33 41 36 67 54 42 433
B/A (%) 39 53 81 100 83 82 75 88 72 55 71
Total
Analyzed exact
Chla values (A) 126 100 180 135 135 125 128 131 184 179 180 93 1,696
Estimated satellite
Chl-a values (B) 50 57 110 101 63 81 57 70 147 107 118 57 1,018
B/A (%) 40 57 61 75 47 65 45 53 80 60 66 61 60
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Fig. 3 Relationships between analyzed exact and

estimated satellite Chl-a values obtained from
Terra/MODIS and Aqua/MODIS in the Seto
Naikai (a) and the Sea of Japan (b) around
Yamaguchi Prefecture from September 2002 to
March 2006. Solid lines represent ideal states
(Y=X), and dotted lines represent the states
with errors, Y=2X (upper) or Y=0.5X (lower).
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Fig. 4 Distributions of ratio of estimated satellite
Chl-a values to analyzed exact Chl-a values
obtained in the coastal around
Yamaguchi Prefecture from September 2002 to
March 2006.
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Fig. 5 Images captured the red tide of Cochlodi-
nium polvkrikoides by Aqua/MODIS in the Sea
of Japan.

(a) 03:57 UTC, Aug. 28, 2003. Some yellow patches
(arrows) appeared in the Sea of Japan off
Yamaguchi Prefecture.

(b) 04:40 UTC, Aug. 29, 2003. The patches moved to
the eastern area away from Mishima Island.

the
point (an arrow) was estimated 4.2 x g /L.

(e) 04:34 UTC, Sep. 7, 2003.
distributed along the coastal regions off Shi-
mane Prefecture.
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Noctiluca scintillans were reported in Yuya
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not informed. Bar graph (c) indicates the
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Fig. 7 Distributions of estimated Chl-a values
obtained by Terra/MODIS on 01:29 UTC, Jun.
28, 2004 in the Suo Nada. At this time, red tide
consisted of Prorocentrum dentatum and Cha-
ttonella antiqua was reported.
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Ar Y ¥ A1 5 Photololigo edulis @
BIRAERE (B3)

o B e A

Ecology of Photololigo edulis

Mitsuhisa Kawano

This paper reviewed available knowledge on the ecology of Photololigo edulis distributed in the
southwestern Japan Sea and the East China Sea. Information on the fishery conditions and biology
of the squid including management of the stock was summarized. It was revealed that the life cycle
by seasonal group, especially ecology and survival during the period from spawning to larval stage,

was not understood enough. Therefore, the study to elucidate this is essential in the future.

Key words . Photololigo edulis; Ecology; Fishery conditions
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