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Accuracy comparison experiment for ADCP mounted on R/V Kuroshio

Toshiteru WATANABE and Takeshi TANEDA

Abstract

In order to check ADCP mounted on R/V Kuroshio, comparison experiments were conducted using
moored current meter and ADCP mounted on R/V Yoko-maru. Significant positive correlations were
recognized between Kuroshio’s ADCP data and moored current meter data. Horizontal distributions of
flow obtained from Kuroshio's ADCP were similar to those from Yoko-maru's ADCP except areas where
Kuroshio’s ADCP data were not valid. There were significant positive correlations between their spatial-
average velocities perpendicular to the observation line after removing the invalid data. Therefore, we
conclude that Kuroshio’s ADCP data can be used for monitoring current field under appropriate data

processing.

key words : ADCP;comparison experiment
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Fig.1 Observational line northeast of the Tsushima/
Korea Strait. Closed circles indicate the
observational stations by R/V Kuroshio every
month. Closed triangles show the positions of
moored current meters. The section between Stn. 1
and Stn.3 indicates the comparison experiment
area between R/V Kuroshio's ADCP data and
moored current meter data. The section between
Stn.1 and Stn.5T indicates the comparison
experiment area between R/V Kuroshio’s ADCP
data between R/V Yoko-maru's ADCP data. Also
shown is the isobath in meter.
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Fig.3 Stick diagrams of current on D1 and D2. (a)20m depth on D1, (b)87m depth
on D1, (c)20m depth on D2 and (d) 11 1m depth on D2.
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Fig.4 Scatter diagrams which indicate the relationship between ADCP data and
moored current meter data. (a) meridional component on D1, (b)meridional
component on D2, (c)zonal component on D1 and (d)zonal component on D2.
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Fig.5a Horizontal distributions of velocity vector obtained by R/V Kuroshio (left side) and R/V
Yoko-maru (right side) during the northwestward course. Upper:36m layer, Middle:58m layer,
Bottom:80m layer.
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Appendix
Detail about dealing with bad condition of ADCP mounted on R/V Kuroshio.
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Some Characteristic Changes of the Marine Environment in Suo Nada
Caused by the Localized Torrential Downpour
Striking the Chugoku and the Northern Kyushu Region in July of 2009

Akihito WaNIsHI and Takafumi KOYANAGI

Changes in the water quality of Suo Nada in response to the localized torrential downpour striking the
Chugoku and the northern Kyushu region from July 19 to 26 in 2009 were investigated. Due to inflow of
a large quantity of the muddy water from large and small rivers, water temperature, salinity (at surface
layer), transparency, dissolved oxygen (at bottom layer) tended to decline, and dissolved inorganic
nitrogen (DIN) and dissolved inorganic phosphate (DIP) at bottom layer tended to increase, temporarily.
Nutrients at surface layer didn't increase extremely after this downpour, and no significant red tide
occurred probably because salinity didn't decline less than 28, unlike the similar downpour in July,
1985 which caused serious red tide of the toxic dinoflagellate, Gymnodinium nagasakiense (the present
Karenia mikimotoi) under rich nutrients brought by river water. The difference of phenomena between
in 1985 and in 2009 should be examined more minutely. It is noteworthy that wide area distribution of
the muddy water and the floating wreckage on Suo Nada could be caught in detail by various sensors of
the earth observation satellite such as ALOS (Daichi), Aqua and Terra from far height of several hundred
kilometers. Because the localized torrential downpour has been increasing year by year, we should hurry

the use of the remote sensing information like this in order to avoid the fisheries damage.

key words : torrential downpour; water quality; satellite image; Suo Nada
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Fig.1 Map showing the study area off Yamaguchi Prefecture, the western part of the Seto Naikai. The closed circle
near Aio represents the location of Yamaguchi Prefectural Fisheries Research Center (Inland Sea Division), one of
the observation point of precipitation bordering Yamaguchi Fishing Port in Aio Bay, observing Water Temperature
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Table 1 Time series of precipitation observed
automatically by the AMeDAS (Automated
Meteorological Data Acquisition System) in
the south part of Hofu City near Suo Nada (a)
and measured manually once a day at 09:00
by Yamaguchi Prefectural Fisheries Research
Center (Inland Sea Division) in the south part of
Yamaguchi City around Aio Bay in Suo Nada (b)
from July 19 to July 26 in 2009.

Precipitation (mm)

(a)Hofu (b) Yamaguchi
Date -
o Memame gy
Tuly 19 0.5 0.5 26.8
20 56.5 28.5 120.0
21 275.0 72.5 97.6
22 0.0 0.0 0.0
23 0.0 0.0 0.7
24 98.5 275 182.5
25 73.5 12.0 36.5
26 45.0 10.0 92.5
max.
Total 549.0 72.5 556.6

* From 00:00 to 24:00 on that day.
* From 09:00 of the previous day to 09:00 on that day.



FeAlE KB 72.5mm (1976 0O Bl B &AL O i
KIE) CRATE, ki< 22~ 23 HiCZMiHiHZh -
fei, 24 ~26 HOMITIEH T 450 ~ 98.5mm @
HEgkithd - fz, SEIOSEFEICIES K RIE &
549.0mm T, CTHUFTFEDFERFKE (1671.8mm)
? 33 %, 2009 4= O 4 [# % 7k & (1887.0mm) @
29I YT B IRIEHTH - 1=,

=77, CiREE = B o LRk RERR 7 > 2 —
HEFEE T lE, RO, FkENRE SNk
DOF7H24 H@EM4 (7 H23 H09:00705 24 H
09:00 £ TO 24 K5 © 182.5mm THH, HOE—
ShBERfR & I3 RE o, 7 H 19~ 26 A@Elg (7
H 18 H09:00 ~ 7 A 26 H 09:00) Dk iz &al
556.6mm T, ikt &I FRREDORKETH -,
7z, 7H21 HD 09:30 81 (Kl Furiing), (i
HEORATIE, DEOILAAEREICE - D 5,
HAEBAOTHEKRDSHERICHA L TWAOAEEE L
tzo #HFH5 50 ~ 100 mihE COHPFITFRREOS
LicEEEMAaolbkicEbNh, Zomilicd 5t
BRI AL TSR & OIS AR AR T2 LIES S HERF L
(H2), 0%, BOLBEICEA>Tw -k,

itz > Z—IC BT 2009 4E 6 ~ 8 H DRl il
ShiclEHORKRE, BT 5 L0 5 £
FEkKRBET 05 3E3DE S ICHEB L 7=, SR
(B3 DxtiRs) OERBKRIE, ZROBHON
Eolxh, BMEEFREA 0.0 ~ 1.8 KRl (BARFH7T A4
A, TH?22~23 HZRL) LIEgicbihhotzl b,
HPEESIRMN 7 A 21 HERRIZPFEL D £ 06 ~3.2C
e (BARFE 7 AX L) I Lizc &R ENBG, T
H19H®D262CTH57 H 26 HD232CET 30T
BEFULf. Oild, MOS8 HE (7 H 11~ 18
A, ke 25.0mm) 2l 19.3 ~ 229 CEEfE+ 8

Fig.2 Landscape around Aio Bay on 09:30 JST, July
21, 2009 in the intervals of heavy rain. Terribly
muddy water mass coverd along the seawall of
Yamaguchi Fishing Port in Aio Bay. The clear
boundary between the muddy water and the clear-
blue water has been formed at 50-100m off-shore.
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19 to July 26 ) represents the period torrential downpour striking this area.



% 400mm Fitg k@ 5726 DD, ZOMOBARIEFEE
ZTEZZEHEMhoT (M4@@). HRFRMIZT7 A
E~TFHICPESR 23 ~ 44 BB TED, —5T6H
A% 9 A _FANCIZEESR 35 ~ 40 B LE - 7z (K
4 (b)), [iRE 7 ATA® I AFRMIC 1 ~2CKL,
9 HTHICIZEER 2 ~3CLEEI>7 (K4, K
ix 6 A~ 7 AP TEELD 1 ~2CHD TH
BLTWED, 7TATAICE—ELUTPEER 1.9CTF
EDY, 88 FANCRTPEMEECTIHICEELE (K4
d)o Old 5~6HICT4ER1~2 ERI>THBEL
TWeh, 7 ATAICRZMETLUTESER 4.1 TED,
1 7 %08 ATARIZZZTFFEEE TRz (K4
()8

BARBORBIESOWR RiBERALEICHI S L
IR RGN, 24 A& ORERTOFIME (K5)
EHBE, 200947 H EAICIE 32.22psu (CPAEAR
+ 222psw) T PREHED] THoHLDD, BWNZ
A T2 8 A EANCIE 30.46psu (CP4ERZE — 0.86psu)
FTRMICET LT IPRED] gL, 8A LAID
fEE LTI 1973 ~ 2009 D 37 (ERIT 6 HHICK
WEZFEER LT, REEORBMAH#RE (K5 (&
) A5 L, FEESH 30psu Z FEl-> 7z HidR
HETIX 20064E7 AT, FNLEMNCE 19 7 HMEER X 1,
BREEMN-TcDIE 19854 7 HICHBI % 2331psu T
Hole, Iab, XEESORENG EFHERICDNT
&, | 2EMTEHEOERERICENCTEEME
DEDHLNEM > T ($=0.20), &L 10 FHDOE
BESOBMEARS L, 1985 FR 1995 F5 DX
S ICRERICIE D ME T T 2 AR S5k &o T,

BIENKRBESICSIT2RAER AR
D Stn5 BXT 15, HEHEHD Sn6 (1) IKHBNT,
HEWZEHL 2000466 A 1HPH9A 1 HETOM
ICEBE NI BB TE S hiokig, By, EHE,
DO faf1E, DIN &%, DIP B, Chl-c BEIZH 6D
EBOHHRBLE, M6lKBLTIRB TR NIEEHS X
SEIOFERNOHAMICHEYST 2,

(1) KR RKETR, BNBICKEER -7
R, Sn5TR7TATEKKE-TETHLEELIFE
AEZEDLLRV24CETHB LT, £/, TH30
H~8H 8 HOMIEEMRMNE &L BN A X
), BHREHEsEEL (A) cehb, 8HICA
BERPABEREEKEBEN 269~ 281 CETLERLE
»N, 8H LA (FHERZ -1.1~ -160C) EFHFI
AT TRRED) THolz, THIC, BEIML LY
AUE@E L9 A LA, SRER CPERE -
02~4+07C) &b MEFEMA ICBELE, ER
Tk, BRERLE 7T A LAETHERED -09 ~

0:+430.0
+200 (@) ®:+3643

Precipitation
(mm)
o

||||||||
- - - - T . v r v v T v v v -
: -

+50 (b)

Hours of
sunlight (hrs)
o

Air
Temperature (°C)

Water
Temperature (°C)

2OOFOOOOOFOOFOOO
T YT @R T ¥Ry ¥R
rrrrrrrrrrrrrrr
> T &N . = N . v N .= N . = N
@ < =] =] o

= 3 > z )

" (¢)

specific
gravity (o1s)
(=]

'
(4]

S O = © o o = -~
TR T AR TR QRT QR
B e T T T L T S
- - N .- N . v . o~

c S (=] o

3 - 3 [
= S < %]

Fig.4 Changes in anomaly to the mean of each 10
days for the past 15-29 years on precipitation (a),
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Fig.6 Changes in water temperature (WT), salinity (Sal), transparency (Tr), dissolved oxygen (DO), dissolved
inorganic nitrogen (DIN), dissolved inorganic phosphate (DIP) and chlorophyll-a (Chl-a) observed at surface (0.5
meters) and bottom (a meter above the sea bottom) layers of Stn.5 (a, 6.4 meters in mean depth) and Stn.15 (b,
11.5m) in the coastal zone and Stn.6 (c, 28.8m) in the offshore zone in Suo Nada, off Yamaguchi Prefecture from
June 1, 2009 to Sep. 1, 2009. Sections with gray background (from July 19 to July 26 ) represent the period
torrential downpour striking this area. Observations were carried out at Stn.5 (a) on Jun. 1, 12 and 25, Jul. 2, 23
and 28, Aug. 3, 6 and 12 and Sep. 1, 2009, at Stn.15 (b) on Jun. 1 and 12, Jul. 3 and 28, Aug. 3 and 12 and Sep. 1,
2009 and at Stn.6 (c) on Jun. 1 and 12, Jul. 2 and 28, Aug. 3 and 12 and Sep. 1, 2009, respectively.
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Fig.7 Images captured the extent of the muddy water toward the offshore of Suo Nada by ALOS (Daichi)/AVNIR-2

on July 27, 2009 immediately after the torrential downpour from July 19 to July 26

(a) A large quantity of

heavily muddy water from Saba River in Hofu flowed into Suo Nada, and spread to the ‘-\Olil} (b) Distribution of
the floating wreckage around the current-rip at the offshore zone. Satellite images were supplied by courtesy of

JAXA (Japan Aerospace Exploration Agency).
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Fig.8 Satellite images captured the inflow and the extent of the muddy water (a) or the distribution of Chlorophyll-a
(b)(c)(d) in the Seto Naikai off Yamaguchi Prefecture. Satellite images were supplied by courtesy of JAXA (Japan

Aerospace Exploration Agency).

(a) RGB image (250meters resolution) by Terra on 02:24 UTC, July 27, 2009. The arrows represent the inflow of

the muddy water (seen as slight blue) from rivers.

(b)(c) (d) Chlorophyll-a images (500meters resolution) by Aqua/MODIS on 04:10 UTC, July 18, 2009, 04:28 UTC,
July 23, 2009 and 03:46 UTC, August 7, 2009, respectively. The area with higher concentration of Chlorophyll-a
spread over the western part of Suo Nada, in and around Tokuyama Bay, in most of Hiroshima Bay etc. on July

23, 2009.
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Distribution of Hyperoglyphe japonica in Coastal Waters off Yamaguchi Prefecture
in the Southwestern Japan Sea

Mitsuhisa KAWANO, Yuji ISHIDA and Yuji SHIGENAGA

We studied on monthly distribution of Hyperoglyphe japonica in waters off Yamaguchi Prefecture in the
southwestern Japan Sea and relationship between the distribution and water temperature. The fish were
caught with gill net at reefs in the waters 70-130m deep and water temperatures <21°C throughout
the year. Surveys with fish finder and underwater video system showed that the fish were distributed
in waters deeper than 40-50 m in April and deeper than 75 m in August. The water temperatures
at the distribution area were 14-16°C in April and below 21°C in August. These results indicate that
distributions of the fish would be influenced by the distribution of optimum water temperatures (<21°C)

for the fish.

key words : Hyperoglyphe japonica; Distribution; Southwestern Japan Sea ; Optimum water temperature
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Fig.1 Map showing the survey area. Sta.A and Sta.B
show the sites of the fish reefs where the vertical
distributions of Hyperoglyphe japonica and water
temperature were investigated. Sta.C shows the
hydrographic observation station. Star marks
show the sites of set nets.
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Fig.2 Monthly catch in number of Hyperogiyphe
Japonica by depth with gill net by the two fishing
boats from April, 1999 to March, 2000.
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Fig.3 Monthly catch of Hyperoglyphe japonica with set
nets at the Senzaki Fish Market from April, 1999
to March, 2000.
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Flg.a Fish finder images of Hyperoglyphe japonica (A:
fish reef at Sta.A in April 30, 2008; B: fish reef at
Sta. B in August 5, 2008). Red areas attached to
the bottom show fish reefs; light blue dots near
the fish reefs show Hyperoglyphe japonica.
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Fig.6 Vertical distributions of water temperatures.
Closed circles: at Sta.A in April 30, 2008; open
circles: at Sta. B in August 5, 2008,
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Predation by Sharks on Hatchery-raised Red Tilefish, Branchiostegus japonicus,
in Waters off Yamaguchi Prefecture, southwestern Japan Sea

Mitsuhisa KAWANO

In order to elucidate the state of predation of hatchery-raised red tilefish (Branchiostegus japonicus),
a total of 48 specimens of 16 fish species were caught with long line around the release point of the
tilefish fry in waters off Yamaguchi Prefecture, southwestern Japan Sea. Tilefish fry were found only in
stomachs of Seyliorhinus torazame and Mustelus manazo. This indicates that sharks are most significant
predators of the released tilefish fry. Predation by sharks was found at least until the second day after
release, but was not found the one month later. Based on these results, the author proposed getting rid

of sharks to prevent the decrease of released tilefish fry.

key words : Branchiostegus japonicus, Released tilefish fry; Predation; Sharks

7 A7 Z A Branchiostegus japonicus X JEHA
BINEETRIAEREROBINELL Y 2L b,
HiFEOEEEZKS 28 2006 £ 7 Al NUOEBAHE
WS IO EERREFE] MUORICKDREE
hiz, AEIETRHEENRBOHBHEEDZY, ER
OB EEE L U TEERREERT S LI
o TW5, (LAORTIEFERE D 2005 FH 57
AT EA DEEBGZ#E L TV E300, KRR
DRBEHDINT b, BIRADBEER ORI
2L E-TV %, BIRARDOEEERICEL T, &
FATRBERT A XMN3~10cm THB T Lh 5, fl
BELOLHARVTZELEREE->-TWVEEEXLN
T3 2, ABEOVTEEHOBEY 4 XN T ~
10cm THZD T, HRICKXDZEFHN/KEVE T
h3, ZTC, B cIERIC k38R ET-
TRER, REEDOTDEICK 2 HBDBHLSICK >
TeDTHET B,

MRELUAE

ThTEA NLHEEE 2008 4F 4 A 22 Hic#khi
HBJed (34° 33" N, 131° 13" E, Fig.1) /K
75mic 1 R (FEELE 90mm) ZRIE L. Z0
2HHBODAA24BEH 1 7 A%O 5 A 28 BICHEH
BETILORRBRERERALE (119 b)) IZ&D
IEARIC X A EHRBREITY, REEZERH L, AL
FAERIE 12 36T, 48 ORERMRERLE LTI
IK3RDTA Y (SA VMK 500m) 281 T
RBREITo T, | BOFEIIH 50 AT, sHI X8
1052/ M LT

2009 #icik 3 A 11 Hic/HBIerEw (Fig.1, 2008
¢4H225aﬁ—ﬁﬁ)m6am%@AI§ﬁ($
BEE 72mm) ZHFEL, FHOBRE 30 7714,
Uﬁﬁ%l#ﬁ&@45238k%§%<5b%k
DIERRIC X B IREHEBZITY, RBEERRH L. A
L7 IERd &4 98T, 3&FOMmZRLLLT
FALIC 3ARD T A Y (54 kK 500m) ZFRIF T
WERABEIT o2, | SFOSEIEH 100 AT, $HZ



L8 10~ 11 B2EA LT,
BRRTHE X NIRRT TR TRESRTHOMNIC
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Japan Sea
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Aishima 0
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Fig.1 Map showing the location of study area. Dot
symbol and the three lines around the symbol
show release point of tilefish fry and sampling
lines of fishes with longline, respectively.
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2008 £ DR BER

4 824 BiclE, 59 A Scyliorhinus torazame (£
£ 37 ~ 43cm) 15k, 7 X 7Y 1K Gymnothorax
chlamydatus (2% 30~ 35cm) 2fE{k, A +3I VX
A Nemipterus virgatus (£ 33cm) 1 @k, —>F
v X Y Ophichthus tsuchidae (£ 38cm) 1 fH1{E,
A XX Lateolabrax japonicus (25 70 ~ 90cm) 3@
HHEEE iz (Table 1),

EHNEMERRIER (Table 1), FSH A5 @K
WNEE SBHEOT AT A YAaRHBEL TV, b
SYAS@EDS B 1 EIX3EEDT A7 ZAIK
WEEEHEBL T\,

5 H 28 HIciZ, v L7} Echelus uropterus (&
£34~36cm) 2k, ThHTVHEA (2E37T~
41cm) 3@k, £ +IVEAL (2F 42cm) 1 A4k,
F XA Dentex tumifrons (£ 21cm) 1k, A XF
(2E 62cm) 1 EENREE Oz (Table 1),

BEARYERANIER, THT7REAHREHAEL
TWiEEE W o7z (Table 1),

2009 FE0RMHIERER

3H11BICE - AY Y Saurida elongata (£
£ 33cm) 1 flfk, 5k Y X Mustelus manazo (£
70cm) 1K, PSP A (2F 36 ~39%cm) 3 fE{K,
L. 7 LA Eopsetta grigorjewi (€1 25cm) 1 {E{A,

Y =LY Saurida wanieso (£F 25cm) 1@k, AF
R Lepidotrigla guentheri (£ £ 20cm) 1 {BE& D
Xz (Table 1),

BNBYERANIZER, RO A BRI T AT <
A TR 4 R L Tz (Table 1),

4 B 23 HIC &, A ¥ O Sebastiscus marmoratus
(2E22cm) 1 fltk, 7HT74A4 (£2E38~
39cm) 2 ff{k, £ b3V E AL (£2E 31 ~37cm)
2M@k, 7w R (£2E 45em) 1 fEk, X1
(£E 25cm) 1 {ffk, %Y 5 KT X Rhinobatos
hynnicephalus (£E 70cm) 1k, A=A FH> 5
Lepidotrigla microptera (25 14cm) 184k, LI H
LA (2E 20cm) 1 @A REEI N (Table 1),

BNBMEFRTER, Th7 XA hRE#HEL
Tk Wi o7z (Table D,

£ g

ARETHREL-AE 16 48 B4EORN, 7HhHT
REAMFEEEHEZHREL TOEZORX A 5 @k
LRV RA AT TH-T (Table 1) TEHS,
IWORBAEE TR DT AT < XA BT D
BAODHEBEICZ->TWVWATEPHLMCE T, &
Tz, THRMICKZHEREIBRERISDEILE2H
BETERICITONZ Z NS DICHE > (Table
1)o 2008 FEICIIEHEMIT 2 HEIKIWE F I AN 15
EEEEEI NS, 81y ARICEZEDEEE -
{HEIhiahoiz (Table 1) T b, THEE
EHHRm 2 HRE IS ZRHR T 2 2HICE
WM CIEEL, EEAN 1y ARE TIKIIHE
AREAMFEE I/ L O LT, BitEEH, 5
BELI-OTREOHEHERIZ N5, 2008 % 5 HiC
IWOBREMEM /KB T L ERBOTREEROTEH
EBRRULBRICENE, BEESRBRERT H0H
ICEmD SBEICAL > TREITZ2E50D, IICHE
IS/ B> T#SC L3k, BEMEZEEKL T
W s, wBEMEEER L TOSEICEHE,
SHBIH, KRELZBENMEEZOTR RV LHEH
Eha,

UEDT ehs, B DEOHBRICKIZEED
BREZBET 2 T2DDOMHRE L TREROT ENERZD
N3, $ 1, EHRRITRICRIEEO X HEZE
BT %, ITRIEDBRRIC DV TIE, IR D -
THEYTDELLOHBERND K D ICE S X THlst
TEIRERHZEEZ NS, ZLOFEHMNZDES
KIT8IRE LB XD BICE, EOBEOHEN M
BOMICDONTIE, BFGEROERNFEL 8 T4



Table 1 Fishes caught with longline and incidence of predation on tilefish fry in coastal waters off Yamaguchi

Prefecture.
Catch in No. of Total no. of Maximum no.
Date Species number stomachs tilefish in of tilefish in
(TL, cm) with tilefish stomachs a stomach

Apr. 24,2008  Scyliorhinus torazame 15 (37-43) 5 8 3
Gymmothorax chlamydatus 2 (30-35) 0 ' 0 0
Nemipterus virgatus 1( 33 0 0 0
Ophichthus tsuchidae 1( 38 0 0 0
Lateolabrax japonicus 3 (70-90) 0 0 0

May 28, 2008  Echelus uropterus 2 (34-36) 0 0 0
Branchiostegus japonicus 3 (37-41) 0 0 0
Nemipterus virgatus 1( 42) 0 0 0
Dentex tumifrons 1( 21) 0 0 0
Lateolabrax japonicus 1( 62) 0 0 0

Mar. 11, 2009  Saurida elongata 1( 33 0 0 0
Mustelus manazo 1( 70 | 4 4
Secyliorhinus torazame 3 (36-39) 0 0 0
Eopsetta grigorjewi 1( 25) 0 0 0
Saurida wanieso 1( 25 0 0 0
Lepidotrigla guentheri 1( 20 0 0 0

Apr. 23,2009  Sebastiscus marmoratus 1( 22 0 0 0
Branchiostegus japonicus 2 (38-39) 0 0 0
Nemipterus virgatus 2 (31-37) 0 0 0
Gymmnothorax chlamydatus 1( 45 0 0 0
Dentex tumifrons 1( 25) 0 0 0
Rhinobatos hynnicephalus 1( 70 0 0 0
Lepidotrigla maicroptera 1( 14) 0 0] 0
Eopsetta grigorjewi 1( 20) 0 0 0

BEPL TOLRTNEES RV, Dl LB Y ﬁk

%2 HEER CDBOBRZITILENSH B, HFE 21,

THENDIR R, \ATERAT, LB BUR 1) /B - KT (2005) : HAMERATILO

W2ITS. 831, BRANCEBUREN 2 THEE % BEMicBIIBT7 A7 I DBFEEHICET 500

B 5. ChHEDEMETESZLDONLEEKT ST Z—TIUORKCBI 2 E RV EDOERE. LD

L&D, BIRIRAM T2 EZBD, WUKERFZ v 2 —BF5e e (3), 55-59.

2) T AR - RIESEKR - AHEAE -G

B % EVERORIERBRIC SR N E VI F L

OB REREMR < 5 LB ORME O ERRICIESEY
%0

It &AM B LmEFHK-hAER (1993):
BFRNFICBI R 7 AMAOKE. KE
K58, 41 (4), 497-505.
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Study on Management of Anglerfish,
Lophius litulon in the Southwestern Japan Sea - |
Fishing Condition of Anglerfish by Offshore Trawls

Mitsuhisa KAWANO

The author analysed anglerfish Lophius litulon fishing condition by offshore trawls in the southwestern
Japan Sea. Landings of the fish at Shimonoseki Fishing Port increased from 1999 to 2006 but decreased
in the successive years. CPUE (cases/ vessel) also decreased from 2007 on. Compositions of total length
of the fish in 2006 and 2008 were clearly smaller than those in 1999 and 2003. These results suggest
that stock condition of the fish became worse from 2007 on.

key words : Lophius litulon; Fishing condition; Southwestern Japan Sea

X7 a7 Lophius litulon |3 BA¥BEEEE CIEdE
KMEECEE2Z50% (LR MEELXS) T
BEINIEELETHD, THREDERRBEICK
BFENTV3, TOW, TERETIREEEHR
D1DLULT, 2003 FEICTFTHERABTEERTEMT S
Y REB@EEIRIEN, HATD (FF 90%LL LW
Frrav) OT5y MMehfEgEEThTHE, 75
RIEDHEEICIE, REMRBOARAIRTHD, £D=8
WKIRBEBEDEBIRS RN KSICT BT ENRETH
5LEi6NM%5,

AWFZRE, FREREEETS DI RE L E Y
THRFEERERZ L EZENE LT, TREMREZRL
& F BHMEDKBFF— R EZHNT, HAIERENE
HICBIT B MEIC K3 AEORBEEEOMEZIHS b
ZLEDTHRES S,

MRELUFE

1999 ~ 2008 D FRIREIC B ZMEIC X 5+
7y aAyDKGRERHOMCT BTbic, THEHRRA

TEHASOKGHEFER (HMABRIKGREE,
1 5559 20kg) ZiANTz, F7z, MERMBOABER
ZILOR TR ERE R NFEA U TV 5 TEERERET
FER (FR 11 ~ 20 EBER) ZRVTRAN, 56
I CPUE (1 &%/ o /kBFH0 Oz,
AEOLEMHKZHET B7HIc, 2005F4 A~
2008 4E 3 HIcHEIC & b TEREBIOKBFEhizE
Dz FRRANCHEA E 7 TIBTHET ST LiIc K D#
WRlEEMANZ KD T, TREE TR/ NEOMEEIL 1Y)
Tray T L UTHEHEEYDEE LT EHKETH
WKHEHTHREENTED, THUIDWTIXEEMEICEE
AL, MRS A Lic kD FNE AR RDB L &
LICALM—RERBHE X, mm) »52E (TL, mm)
ERIRUC K DHEE LTz,

TL= —697 + 221X (r=0979, P <0.0001)
Z LT, #mpkBREE amileREREZERIC,

EEMRZERICHEE LT,
BIHICDOVTIE, MERIRSE 1 RXSBABLUE
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Fig.1 Landing trend of anglerfish by offshore trawls
at Shimonoseki Fishing Port.

1999 ~ 2008 4 D H J " FEKBFRI B2 Fig.2 IR
T, kBRI (Fig2), 1 AIKiZ 4,180/ TH- 1z
M, 2~5AICid 2,758 ~ 3,348 FHERREDI LTz,
K (5H1I6H~8 A 15 H) BHIFO8 Bicid, K
BREIIREKD 1,907 HERLUED, ZORRKREICHE
mL, 10~ 12 Hicix 4000f@U L& x>z,
mEZR LD 11 HT 7,186 FTH - Tz,
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Fig.2 Monthly mean landings of anglerfish by
offshore trawls at Shimonoseki Fishing Port during
1999-2008. Vertical bars show the standard
deviations.
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(Fig.3)
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Fig.3 Yearly changes in number of offshore trawl
vessels arrived at Shimonoseki Fishing Port.

MEICX5F7 a7 DCPUE % Figd I "9,
CPUE 3, 1999 D33 F/ Eh HELHEML,
2007 SFIC R M RED 609 F / E Lz o 2,
2008 4113 49.6 7 / i LTz (Figd),
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Fig.4 Yearly changes in CPUE (cases/ vessel) of
anglerfish by offshore trawls at Shimonoseki
Fishing Port.

2003 £ 4 A~ 2004 4 3 A OWEHHTE 1 X<
LHABEUH2RESHBIDOEEMBER DA 5B
FEE% Fig5 IiRd. HA TSI HOBIFIE (Figs),
4~5 FICFLaORRE R BOHEN S BRI,
TOKE 120 ~ 150m DWHICTE R E Nz, T D%
8~ 10 Aicld 4 ~ 5 AT e\ WBEFF b ICHEIBMNHAK
L, SEAEMIcE 100kg/ WL EOEHEEORENR
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Fig.5 Geographical distribution of catches (kg/ haul) of anglerfish by two offshore trawls during April, 2003 to

March, 2004.

A EIKIERBREBANICERE NS, HEENOEHE
EREERRONGEN o, 2~3HIKBHEERE
MOWBNREINEFT D ICHAL TR EN ., £z,
Xf G Rra T~ HEALIC 100kg/ ML LD BFE AR
HWRLNT,

BEMOSRER

F7 A B ABIOEKT 1 AhbEBEBXZE
IOAETIODFONTAET, Xl/hEOREIEZY]
7raye LT3~ 10 (BRI 1HEICERENE
ADFEETRT,) KR bNTAFa—IVETHE
Eh, BEMOLERRIE Tables 12DEHEHTH-
720

ERISEWHK BRI & SRR 2 B (Tables 1,2)
FEICHERE UJz 1999 £, 2003 4, 2006 FHB XU
2008 fED R EMHKE Figb IcRT, 2EMAKDOE—
RiciEHT 2% & (Figb), E— FIZ 1999 EB LT
2003 fEiC i 470 ~ 480mm IZ A 5Nz A, 2006 4
X U 2008 £EIC ik 350mm & 120 ~ 130mm & /)
B{bLTWe, £z, £ 600mm 2 EOKEMEED
FeZRid 1999 £, 2003 £ DJEIC &<, ££ 300mm

Fi O/ NMEAD EERIE 2006 F, 2008 FDIEICE
mo7z (Fig6).
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Fig.6 Frequency distributions of total length
of anglerfish landed by offshore trawls at
Shimonoseki Fishing Port in 1999, 2003, 2006
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200-209
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220-229
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300-309
310-319
320-329
330-339
340-349
350-359
360-369
370-379
380-389
390-399
400-409
410-419
420-429
430-439
440-449
450-459
460-469
470-479
480-489
490-499
500-509
510-519
520-529
530-539
540-549
550-559
560-569
570-579
580-589
590-599
600-609
610-619
620-629
630-639
640-649

Table 1 Composition of total length of Lophius litulon by commercial size category (number of individuals laid in a
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870-879

225 193 336 467 364 51 205 266 230 117 68 81 75
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Table 2 Composition of total length of "Kirianko"(Lophius litulon) by
commercial size category "Dan” ( number of rows of fish in a tray).

Commercial size category

TL (mm) 3-Dan 4-Dan 5-Dan 6-Dan 7-Dan 8-Dan 9-Dan  10-Dan
(21) (36) (41) (55) (63) (73) (87) (115)
170-179 0 0 0 o} 0 0 0 1
180-189 0 0 0 0 0 0 0 4
190-199 (4] 0 0 0 0 0 0 8
200-209 0 0 0 0 0 0 2 9
210-219 0 0 0 0 0 1 3 15
220-229 0] 0 0 0 0 3 4 14
230-239 0 0 0 0 1 4 5 14
240-249 0 0 0 0 0 6 4 13
250-259 0 0 0 0 4 11 4 13
260-269 0 0 0 1 4 9 3 10
270-279 0 0 0 2 6 8 3 10
280-289 0 0 0 6 5 8 2 4
290-299 0 0 0 6 4 5 0 0
300-309 0 0 0 11 4 6 2 2
310-319 0 0 0 6 7 6 0 0
320-329 0 0 2 6 9 6 2 1
330-339 0 ] 4 8 17 3 1 0
340-349 0 4 6 15 9 2 1 0
350-359 0 4 11 25 14 4 0 0
360-369 0 6 11 16 8 3 0 0]
370-379 0 14 16 22 15 0 0 0
380-389 1 11 8 14 6 1 0 0
390-399 0 19 14 22 1 0 0 0
400-409 3 6 7 11 1 0 0 0
410-419 1 12 8 8 0 0 0 0
420-429 2 10 3 7 0 0 0 0
430-439 4 5 7 5 0 0 0 0
440-449 4 6 3 3 0 0 0 0
450-459 5 2 2 0 0 0 0 0
460-469 5 1 ¢} 0 0 0 0 0
470-479 5 5 0 0 0 0 0 0
480-489 3 0 0 0 0 0 0 0
490-499 4 0 0 0 0 0 0 0
500-509 4 0 0 0 0 0 0 0
510-519 1 0 0 0 0 0 0 0
Total 42 105 102 194 115 86 36 118

Numbers in paretheses show the average number of fish contained in a tray.

£ g

2003 ENGLHAT S DT TV R{bEHiE L TR
2006 FEF TF 7 v avDKIBEE KU CPUE Z)EHA
I kR L7 (Figs. 1,4). TOM, BREMH,SREIL
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2 LTS L, CPUE & 2008 FFEICidILIE®
M (Figd) o<, BREOMETbHEICH
BURD T ehb, BRIGHNCEE U L E 3,
FE D2 BHRROBEL L R ARSI £ &,
2006 EH XU 2008 FEICIFLEHMD 1999 £ &
O 2003 fFEiC ARBIMHC NVE L TU  (Figh) © &
B, KRBT 2 RBENRE > TR, LD
Wb LT TR R & 1, SO EE T
N EEbRS,

BAT S FEORBERNRER, WHEARIEER
A, WIE L BBMOKE 120 ~ 150m O
BIEN, 2~ 3 HICd BRI R RS D IER E
N3 WAL MCER Tz (Fighs). D& S xZE{M
RSB O T L R NTH D, ILEEE
I IEIIIO 6 ~ 7 HIS/KEE 100m LUENBIIT %
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Study on Management of Anglerfish
Lophius litulon, in the Southwestern Japan Sea- 1II
A Trial of Population Analysis of Anglerfish

Mitsuhisa KAWANO

The author analyzed the stock condition of anglerfish, Lophius litulon in the southwestern Japan Sea
using VPA. Catch in number of the fish increased from 1999 to 2006, because the stock in number
and fishing mortality coefficient (F) increased. The increase of the stock was supported by the increase
of the parent stock and recruit. Nevertheless the catch, stock and recruit per parent stock remarkably
have decreased after 2006, F has continued to be high (>1.0). According to the simulation results, if the
current F will continue, amount of the stock and the catch will decrease below 10 % of the present ones
in five years. Therefore limitations of the fishing efforts are needed urgently.

key words : Lophius litulon; Catch; Stock; Southwestern Japan Sea

B © TR AAEREAEEHIC B 3MAETEME
2FHUE (LU, MEL ISR WK&s3F7raw
Lophius litulon OOYE¥EFEEIC DUWTERYN, 2008 Ficit
BERENFLL, SBOBHEHMIIRE TN
LRI LT, A TIEVPA? ZAVTERRKED
K DRI R AT, ZORR, F7VaAVDH
A FERRINERDS 2003 £ ¥ —7 L UCEER FEmIC
HBHDIC, FEEDNEE->TVE18, BEOEDH
HETNBZ L, SHREBEREMIES DI,
ESHERHRITIRERHZC ENMHASHICE S
DTHET %,

LZESFSPENOP S

IKBROBRNE, #R " LEREIC 1999 ~ 2008 £F
IC AAHE R PG s TR L 7SI & b TRk
B EhizF 7 ayOARSRIEROER (THE
iR atER) 2RV,

BERATIC B F 7 > O OEYREEIZ LT O
HETRDIZ, (1) FEgEHEICDWVTIE, Yoneda
et al. ¥ BRI R ERIEE L LTHEYFBICBT
ZREZRLTVS, LA L, KEFEQTHREMEKD
HEBHORDIRE ™ LAENHD, REHEEND
Kbl | FOERBREFAFTICISIKE L ZITFETS
LENTNBT NS, LFDEEBYH &L, Yoneda
et al. ¥ FIHEHICTERE N DB EERLE LTV BN,
FERTIE AL, 1EC2ABIEREND LHETE,
KR TAREMAKOHEBRD 5RDI-RE L 1FIF—
T2 Lh5, Yoneda et al. ¥ DERD 1/2 BiEg L
L T Yoneda et al. ® @ Tables 1, 2 » 5 BEHERIER T
TR LIEERFEOEERZ, ThoDZEIC,
MARBE 100 B, £EE0.7 LIREL T, FHijF|
(4-6 A, 79 A, 10-12 A, 1-3 H) D Age-length key
(Appendix tables 1, 2) Z{ERRL, FE#IEEToT
¥z, BFEHROFHEEICHNT S/KEIX, Yoneda et
al. ® DXROEE (TL, mm) — A& BW, g) BIERIC



XOR&Tz,

i BW = (344 x 10™*) TL**
i : BW = (4.01 X 107%) TL?®

(2) MDDV T, 9 200548 A~ 2008 4
1 AlcHAEmABE THETHREBS N/ 70y
211 Ak D2 E R R E A% & Yoneda et al. ¥ ©
Fig.3 D2 RRIMEHER| 8 &% % & T, £& 100mm
FEkE O RSz, KRIT 1999 ~ 2008 £DF 7
> avOABSIERRES, SRSEMER (T o
Tables 1,2), BXUTRENMELEEICHRIMBER2E
R E R 7z, E HIT T HUC Age-length key(Appendix
tables 1,2) Zi#EMA L, FiEptEERRERBZHE
U7ze ZFU T, 1999 ~ 2008 4 D Ffn 5l MEHER | a1
BED S EmA 0D 10 EREEER KD, £
A UTHW, (3) HEORBARICDON T,
AMETRKDIFEHIIET 2 KFAER Yoneda et al.
? O Fig.7 X b #HAHEW Tz,

BRI D 5 B R CREE, B ® oFkc
K ORDIz, TOFHEREHTHICU->T, Fwlk
Yoneda et al. ¥ 3BE#GE 15®ELTVWBDT, 7
D/2DTRE Lz, BIEEREEFRE (F) O#
EIXERERTITERERZEIC VPA? 1T X DT T2,
VPA IR L TIE, Fmik (61 OF 70 1#&wT (5

K DFREFLVWEREL, £z, IREDOSEHD
FIIREROMBE 5 FTFHERHEEL UTRRKZR
B, EEED FICERREZRCTRDI,

5 3

EVIFEE

R Z Table 1, #EE L 2EmpltELL, #o
FWAIARE D X U Fmp 2R - AE% Table
2 CRY,

Bk EERICH S &, 500mm L Lici? ik
DEMEOLERAEL KD, 700mm L TR THE
Tdh-oiz (Table 1), FHITIE 4 LICAS L1
KO LHDLERNEL KD, 5SEBIUTE6ETIETAN
THELRTH-7- (Table 2),

D FABRMGIEER X 3R T, 4RI T ORI E
WY % & RixEhiz (Table 2),

HHEROREICDOVWTE, A—FRTEEEBLT
BEEBHELD EHOHFHKELV (Table 2),

REEH

FERER R R Table 3 1IRY,

TEERIE (Table 3), 1999 0D 22918 ENHHF L
L, 2006 FiC I HIMHPERD 1,225,828 RBITEL
feo ULAL, ZD1% 2007 41C13 901,732 &, 2008

Table 1 Sex ratio of Lophius litulon by total length.

Total length (mm)

<300 300-399 400-499 500-599 600-699 700 =

N. of females (%) 22 240 98 76 33 25
N. of males (J") 26 254 155 33 2 0
2/ R+ 0.46 0.49 0.39 0.70 0.94 1.00
Table 2 Biological characteristics of Lophius litulon.
Sexratio  Maturity rate Total length (mm) Body weight (g)
Age £/ (£+5M) Female Male Female Male Female
1 0.6 0.00 197 213 160 173
2 05 0.00 332 361 580 780
3 0.4 0.42 455 529 1264 2317
4 0.8 0.96 552 640 2038 3988
5 1.0 1.00 733 5871
6 1.0 1.00 844 8774
Table 3 Catch in number of Lophius litulon by age.
Age 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
0 0 0 5 1 7 91 52 5,720 14,065 78
1 745 1,600 7,168 8,860 19,012 47,760 103,337 375,576 246,146 88,301
2 6,976 12,266 48,691 65,592 111,027 226,641 350,373 638,280 444,315 251,307
3 9,935 14,435 52,159 54,371 93,580 114,107 166,519 179,573 173,371 115,834
4 3,387 5,261 9,081 12,592 14,121 16,591 16,536 23,123 19,850 14,694
5 1,429 2,537 2,649 2,828 2,218 2,770 2,349 3,018 3,374 2,336
6 446 1,061 948 673 507 449 402 538 611 463
Total 22918 37,160 120,701 144917 240,472 408409 639,568 1,225828 901,732 473,013




FIZIZ 473013 B, 2EEGTRESBA LT
SEERHERICIEET % & (Table 3), 1999 ~ 2001 £
KX 3MADHERBNREE -T2, LA L, 2002
FELRE 2 RADRBEO TR koTz, £, REEK
ME o1z 2006 FE & 2007 i3 2RAIKRNT
REDEEBREENEH -1 LN TH 5,

VPA [ & 2 ERIRIF

BRFECHRBEERE THRE LTHD® OFECH
w035 & L7,

VPAIC X b RO ERE F), BEREYK, HAE
BXUBEERNR (BFEORARTRE / YEHA
8) % Table 4 12779,

FORERTEEIE, 199941213 0.273 TH o 7245,
ZFOBRBICKRELAD, 2006 ELEIE 1.0 EE
KRERfERR LTz (Table 4), FAREREN S T2DIE,
2007 4E D 1.211 T (Table 4), 2007 fEICIX FHV &
KTH-o7Dlk, REBREENVIFELORELBILE
(Table 3) T &MBHSMCHZ Iz,

BFEEBIZ (Table 4), 1999 4ED 717,562 BH 5
KB ICHEMU, 2005 EICIZHBTEE D 4,914,145
B Eizolh, 2006 EICIZHEDICEL, 2008 FiC
& 1,375,905 B & 2001 FEDOKEICE TR LTz, F
WAl HB E, 2002 ~ 2006 EICi3 0 RADEERE
B 100 AR EEE L, FFHIC 2004 4 & 2005 4Fic

1200 FEZEA Tz,

HAaRlE 1999€0D 102 b oFELEML,
2006 fEiCiE 255 F U EBEERR LD, REHSE
BELTHEAL, 2008 £iciE 169 k& 2003 FEDK
#EICE T L7z (Table 4),

BAEEMRINEZ (Table 4), 1999 =D 5819 &
/kg MHXREICER L, 2003 Fici 14.366 L RE
FaRLI, LML, B2004 il 11581 B/kg L
RRETRL, 2005 EiCid 6.708 & 2000 FDk#EE
CIEF LI, Z0#%EBIER L, 2006 4123 3.684
F2 /kg, 2007 4EiC 14 0.084 2 /kg L B L L 5o 72,

BEORRTFA

SHOBEEBNENED X SR IMEIFRHTH
378, BEERINEMN 2005 F£E& 2006 EOTFEHET
$5 52 /kg ETEET S L LT, 2008 F FHIK)
DEBEBIUHEFERZZNTN 100 & LIZBEE
DHERBLUEREBDIR TR EZTT - ERE
Table 5 17”9,

BAERNEN 2R kg EFTEELZELTY,
RO F TR 5 FHROMBESIUVHERERIITNT
N 2008 ED 8% L UK FT 5 LB T 7z (Table
5), Xz, FRBIRD 8O0BITETFTEETE, 5EHD
FEES S UERERR 2008 £0OKEE THERT,
2008 FE X b &IINE BB 72 l, FERBIKD 75%

Table 4 Fishing mortality coefficient (F), stock in number (S), parent stock in weight (P) and recruit per parent stock (RPS).

Year
Age 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
F 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.018 0.005
1 0.004 0.007 0.021 0019 0.025 0.050 0.076 0.345 0.338 0.177
2 0.131 0.108 0.351 0.317 0.429 0.570 0.768 1.180 1.178 0.873
3 0.498 0.532 1.155 1.096 1.407 1.525 1.615 1.830 2.028 1.778
4 0.423 0.663 0.985 1.365 1.327 1.493 1.345 1.579 1.722 1.580
5 0.426 0.819 1.117 1.352 1.304 1.474 1.182 1.329 1.597 1.457
6 0.426 0.819 1.117 1.352 1.304 1.474 1.182 1.329 1.597 1.457
Average 0.273 0.421 0.678 0.786 0.828 0.941 0.881 1.085 1.211 1.047
S 0 397,439 591,395 777,785 1,283,384 1,649,309 2,385,536 2,175270 1,458,493 938,995 19,336
1 204,318 280,071 416,749 548,092 904,385 1,162,242 1,680,983 1,532,843 1,022,981 649,891
2 67485 143355 196,020 287,661 378,796 621,349 778926 1,097,822 764,896 514,254
3 30174 41,700 90,724 97,259 147,649 173,731 247,602 254,777 237,813 166,030
4 11,704 12,923 17,268 20,147 22,895 25,490 26,638 34,697 28,794 22,047
5 4,910 5,404 4,691 4,545 3,627 4,280 4,035 4,890 5,040 3,628
6 1,532 2,260 1,679 1,082 829 694 691 872 913 719
Total 717,562 1,077,108 1504914 2,242,169 3,107,490 4,373,323 4,914,145 4,384,393 2,999,432 1,375,905
P (tons) 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
3 11 16 34 36 55 65 93 95 89 62
4 39 43 57 67 76 84 88 115 95 73
5 36 40 35 33 27 31 30 36 37 27
6 16 23 17 11 8 7 7 9 9 7
Total 102 121 143 147 166 188 217 255 231 169
RPS (inds./kg) 5.819 6.428 9.002 11.188 14.366 11.581 6.708 3.684 0.084




Table 5 Estimation of future relative catch and stock of Lophitus litulon.

F Year

2008 2009 2010 2011 2012 2013

Feurrent Catch in weight 100 68 40 23 14 8
Stock in weight 100 75 44 26 15 9

Fcurrent X 0.8  Catch in weight 100 72 71 70 69 68
Stock in weight 100 85 84 83 82 81

Fcurrent X 0.75 Catch in weight 100 110 125 142 162 184
Stock in weight 100 89 101 115 131 149
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z g
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Appendix table 1 Age-length key of males of Lophius litulon.

April-June July—-September October-December January-March

TL (mm, Age 0 1 2 3 4 TL(mm) Age0 1 2 3 TL(mm) AgeO 1 2 3 TL(mm) AgeO 1 2 3
150= 0 10000 0 0 0 150= 0 10000 0 0 150= 4695 5305 0 0 150< 10000 0 0 0
160 0 10000 0 0 0 160 0 10000 0 0 160 4 9996 0 0 160 10000 0 0 0
170 0 10000 0 0 0 170 0 10000 0 0 170 0 10000 0 0 170 10000 0 0 0
180 0 10000 0 0 0 180 0 10000 0 0 180 0 10000 0 0 180 10000 0 0 0
190 0 10000 0 0 0 190 0 10000 0 0 190 0 10000 0 0 190 9993 7 0 0
200 0 10000 0 0 0 200 0 10000 0 0 200 0 10000 0 0 200 9636 364 0 0
210 0 10000 0 0 0 210 0 10000 0 0 210 0 10000 0 0 210 2655 7345 0 0
220 0 9998 2 0 0 220 0 10000 0 0 220 0 10000 0 0 220 37 9963 0 0
230 0 9986 14 0 0 230 0 10000 0 0 230 0 10000 0 0 230 0 10000 0 0
240 0 9896 104 0 0 240 0 10000 0 0 240 0 10000 0 0 240 0 10000 0 0
250 0 9228 772 0 0 250 0 9999 1 0 250 0 10000 0 0 250 0 10000 0 0
260 0 5891 4109 0 0 260 0 9991 9 0 260 0 10000 0 0 260 0 10000 0 0
270 0 1413 8587 0 0 270 0 9936 64 0 270 0 10000 0 0 270 0 10000 0 0
280 0 178 9822 0 0 280 0 9561 439 0 280 0 9999 1 0 280 0 10000 0 0
290 0 19 9981 0 0 290 0 7481 2519 0 290 0 9993 7 0 290 0 10000 0 0
300 0 2 9998 0 0 300 0 2818 7182 0 300 0 9954 46 0 300 0 10000 0 0
310 0 0 10000 0 0 310 0 478 9522 0 310 0 9684 316 0 310 0 9999 1 0
320 0 0 9999 1 0 320 0 62 9938 0 320 0 8055 1945 0 320 0 9994 6 0
330 0 0 9998 2 0 330 0 7 9992 0 330 0 3486 6514 0 330 0 9962 38 0
340 0 0 9992 8 0 340 0 1 9999 1 340 0 621 9379 0 340 0 9749 251 0
350 0 0 9969 31 0 350 0 0 9998 2 350 0 78 9922 0 350 0 8473 1527 0
360 0 0 9884 116 0 360 0 0 9995 5 360 0 9 9991 0 360 0 4308 5692 0
370 0 0 9557 443 0 370 0 0 9983 17 370 0 1 9998 1 370 0 900 9100 0
380 0 0 8410 1590 0 380 0 0 9944 56 380 0 0 9997 3 380 0 122 9878 0
390 0 0 5554 4446 0 390 0 0 9805 195 390 0 0 9991 9 390 0 15 9984 1
400 0 0 2214 7786 0 400 0 0 9325 675 400 0 0 9972 28 400 0 2 9996 2
410 0 0 587 9413 0 410 0 0 7847 2153 410 0 0 9911 89 410 0 0 9993 7
420 0 0 130 9870 0 420 0 0 4811 5189 420 0 0 9712 288 420 0 0 9982 18
430 (] 0 27 9973 0 430 0 0 1853 8147 430 0 0 9078 922 430 0 0 9948 52
440 0 0 5 9995 0 440 0 0 510 9490 440 0 0 7350 2650 440 0 0 9846 154
450 0 0 1 9999 0 450 0 0 121 9879 450 0 0 4295 5705 450 0 0 9537 463
460 0 0 0 10000 0 460 0 0 27 9973 460 0 0 1645 8355 460 0 0 8647 1353
470 (] 0 0 10000 0 470 0 0 6 9994 470 0 0 473 9527 470 0 0 6567 3433
480 0 0 0 9998 2 480 0 0 1 9999 480 0 0 119 9881 480 0 0 3556 6444
490 0 0 0 9975 25 490 0 0 0 10000 490 0 0 28 9972 490 0 0 1330 8670
500 0 0 0 9711 289 500 0 0 0 10000 500 0 0 6 9994 500 0 0 395 9605
510 0 0 0 7844 2156 510 0 0 0 10000 510 0 0 1 9999 510 0 0 105 9895
520 0 0 0 3393 6607 520 0 0 0 10000 520 0 0 0 10000 520 0 0 26 9974
530 0 0 0 862 9138 530 0 0 0 10000 530 0 0 0 10000 530 0 0 6 9994
540 0 0 0 220 9780 540 0 0 0 10000 540 0 0 0 10000 540 0 0 1 9999
550 0 0 0 70 9930 550 0 0 0 10000 550 0 0 0 10000 550 0 0 0 10000
560 0 0 0 28 9972 560 0 0 0 10000 560 0 0 0 10000 560 0 0 0 10000
570 0 0 0 15 9985 570 0 0 0 10000 570 0 0 0 10000 570 0 0 0 10000
580 0 0 0 10 9990 580 0 0 0 10000 580 0 0 0 10000 580 0 0 0 10000
590 0 0 0 9 9991 590 0 0 0 10000 590 0 0 0 10000 590 0 0 0 10000
600 0 0 0 0 10000 600 0 0 0 10000 600 0 0 0 10000 600 0 0 0 10000
610 0 0 0 0 10000 610 0 0 0 10000 610 0 0 0 10000 610 0 0 0 10000
620 0 0 0 0 10000 620 0 0 0 10000 620 0 0 0 10000 620 0 0 0 10000
630 0 0 0 0 10000 630 0 0 0 10000 630 0 0 0 10000 630 0 0 0 10000
640 0 0 0 0 10000 640 0 0 0 10000 640 0 0 0 10000 640 0 0 0 10000
650 0 0 0 0 10000 650 0 0 0 10000 650 0 0 0 10000 650 0 0 0 10000
660 0 0 0 0 10000 660 0 0 0 10000 660 0 0 0 10000 660 0 0 0 10000
670 0 0 0 0 10000 670 0 0 0 10000 670 0 0 0 10000 670 0 0 0 10000
680 0 0 0 0 10000 680 0 0 0 10000 680 0 0 0 10000 680 0 0 0 10000
690 0 0 0 0__10000 690 0 0 0_ 10000 690 0 0 010000 690 0 0 0__10000




Appendix table 2 Age-length key of females of Lophius litulon.

April-June July-September
TL {(mm) Age 0 1 2 3 4 5 6 7 TL(mm) Age 0 1 2 3 4 5 6
150= 0 10000 0 0 0 0 0 0 150= 0 10000 ] 0 0 0 0
160 0 10000 0 0 0 0 0 0 160 0 10000 0 0 0 0 0
170 0 10000 0 0 0 0 0 0 170 0 10000 0 0 0 0 0
180 0 10000 0 0 0 0 0 0 180 0 10000 0 0 0 0 0
190 0 10000 0 0 0 0 0 0 190 0 10000 0 0 0 0 0
200 0 9999 1 0 0 0 0 0 200 0 10000 0 0 0 0 0
210 0 9998 2 0 0 0 0 0 210 0 10000 0 0 0 0 0
220 0 9996 4 0 0 0 0 0 220 0 10000 0 0 0 0 0
230 0 9986 14 0 0 0 0 0 230 0 10000 0 0 0 0 0
240 0 9948 52 0 0 0 0 0 240 0 10000 0 0 0 0 0
250 0 9796 204 0 0 0 0 0 250 0 9999 1 0 0 0 0
260 0 9154 846 0 ¥ 0 0 0 260 0 9996 4 0 0 0 0
270 0 6869 3131 0 0 0 0 0 270 0 9987 13 0 0 0 0
280 0 2861 7139 0 [ 0 0 0 280 0 9949 51 0 0 0 0
290 0 618 9382 0 0 0 0 0 290 0 9787 213 0 0 0 0
300 0 97 9903 0 0 0 0 0 300 0 9064 936 0 0 0 0
310 0 13 9987 0 0 0 0 0 310 (4] 6474 3526 0 0 0 0
320 0 2 9998 0 0 0 0 0 320 0 2388 7612 0 0 0 0
330 0 0 10000 0 0 0 0 0 330 0 460 9540 0 0 0 0
340 0 v} 9999 1 0 0 0 0 340 0 66 9934 0 0 0 0
350 0 0 9999 1 [ 0 0 0 350 0 8 9991 0 0 0 0
360 0 0 9997 3 0 0 0 0 360 0 1 9999 0 0 0 0
370 0 0 9992 8 [ ] 0 0 370 0 0 9999 1 0 0 0
380 (4] 0 9979 21 0 0 0 0 380 0 0 9998 2 0 0 0
390 0 0 9947 53 0 0 0 0 390 0 0 9996 4 0 0 0
400 0 0 9863 137 0 0 0 0 400 0 0 9990 10 0 0 0
410 0 0 9646 354 [ 0 0 0 410 0 0 9978 22 0 0 0
420 0 0 9102 898 0 0 0 0 420 0 0 9949 51 0 0 0
430 0 0 7874 2126 0 0 0 0 430 0 0 9881 19 0 0 0
440 ] 0 5707 4292 1 0 0 0 440 0 0 9720 280 0 0 0
450 0 0 3191 6806 3 0 0 0 450 0 0 9342 658 0 0 0
460 0 0 1396 8598 6 0 0 0 460 0 0 8509 1491 0 0 0
470 0 0 6523 9466 1 0 0 0 470 0 0 6927 3072 1 0 0
480 0 0 181 9799 20 0 0 0 480 0 0 4665 5332 4 0 0
490 0 0 60 9904 35 0 0 0 490 0 0 2499 7493 9 0 (]
500 0 0 19 9918 62 0 0 0 500 0 0 1108 8874 18 0 0
510 0 0 6 9885 109 0 0 0 510 0 0 438 9530 32 0 0
520 0 0 2 9807 191 0 0 0 520 0 0 162 9781 57 0 0
530 (1] 0 1 9667 332 0 0 0 530 0 0 58 9844 98 0 ]
540 0 0 0 9426 573 0 0 0 540 0 0 20 9812 168 0 0
550 0 0 0 9027 973 0 0 0 550 0 0 7 9708 285 0 0
560 0 0 0 8394 1606 0 0 0 560 0 0 2 9517 481 0 0
570 0 0 0 7460 2540 0 0 0 570 0 0 1 9198 801 0 0
580 0 0 0 6224 3776 0 0 0 580 0 0 0 8691 1308 0 0
590 0 0 0 4800 5200 0 1] 0 590 0 0 0 7933 2067 0 0
600 0 0 0 3404 6596 0 0 0 600 0 0 0 6887 3113 0 0
610 1] 0 0 2236 7764 0 0 0 610 0 0 0 5601 4399 0 0
620 0 0 0 1382 8617 1 0 0 620 0 0 0 4225 5775 0 0
630 ] 0 0 819 9177 4 0 0 630 0 0 0 2955 7045 0 0
640 0 0 0 47 9511 18 0 0 640 0 0 0 1936 8064 0 0
650 0 0 0 265 9664 n 0 0 650 0 0 0 1206 8793 1 V]
660 0 0 0 146 9606 249 0 0 660 0 0 0 725 9270 5 0
670 0 0 0 77 9165 758 0 0 670 0 0 0 425 9551 24 0
680 0 0 0 37 8041 1922 0 0 680 0 0 0 244 9661 95 0
690 0 0 0 16 6146 3838 0 0 690 0 0 0 137 9529 334 0
700 1] 0 0 6 4038 5956 0 0 700 0 0 0 72 8923 1005 0
710 0 0 0 2 2409 7589 0 0 710 0 0 0 34 7508 2457 0
720 0 0 0 1 1411 8588 0 0 720 0 0 0 14 5370 4616 0
730 0 0 0 0 860 9139 1 0 730 0 0 1] 5 3286 6709 0
740 0 0 0 0 562 9435 3 0 740 0 0 0 2 1857 8142 0
750 0 0 0 0 400 9585 14 0 750 0 0 0 0 1051 8949 0
760 0 0 0 1] 311 9615 74 0 760 0 [1} 0 0 627 9373 0
170 0 0 0 0 260 9370 3an 0 770 0 0 0 0 404 9594 2
780 ] 0 0 0 213 8120 1667 0 780 0 0 0 0 285 8704 12
790 0 0 0 0 131 4764 5104 0 790 0 4] 0 0 220 9717 63
800 0 0 0 0 48 1502 8450 0 800 0 0 0 0 183 9479 338
810 0 0 0 0 13 325 9662 0 810 0 0 0 0 149 8234 1617
820 0 0 0 0 4 63 9933 0 820 0 0 0 0 90 4746 5164
830 0 0 0 0 1 12 9987 0 830 0 0 0 0 31 1411 8558
840 0 0 0 0 0 2 9997 0 840 0 0 0 0 8 285 9707
850 0 0 0 0 0 0 9999 0 850 0 0 0 0 2 52 9946
860 0 0 0 0 0 0 10000 0 860 0 0 0 0 1 9 9990
870 0 0 0 0 0 G 10000 0 870 0 0 0 0 0 2 9998
880 0 0 0 0 0 0 10000 0 880 0 0 0 0 0 0 10000
890 0 0 0 0 0 0 10000 0 890 0 0 0 0 0 0 10000
900 0 0 0 0 0 0 10000 0 900 0 0 0 0 0 0 10000
910 0 0 0 0 0 0 10000 0 910 0 0 0 0 0 0 10000
920 0 0 0 0 0 0 10000 0 920 0 0 0 0 0 0 10000
930 0 0 0 0 0 G 10000 0 930 0 0 0 0 0 0 10000
940 0 0 0 0 0 0 9804 196 940 0 0 0 0 0 0 10000
950 0 0 0 0 0 4} 266 9734 950 0 1} 0 0 0 0 10000
960 o 0 0 0 0 0 1 9999 960 0 0 0 0 0 0 10000
970 0 0 0 0 0 0 0 10000 970 0 0 0 0 0 0 10000
980 1] 0 0 0 0 0 0 10000 980 0 0 0 0 0 0 10000
990 0 0 0 0 0 0 0 10000 . 990 0 0 0 0 0 0 10000
1000 0 0 0 0 0 0 0 10000 1000 0 0 0 0 0 0 10000




Appendix table 2 (continued).

October-December January-March

TL (mm Age 0 1 2 3 4 5 6 TL(mm) Age 0 1 2 3 4 5 6
150= 9999 1 0 0 0 0 0 150 10000 0 0 0 0 0 0
160 9508 492 0 0 0 0 0 160 10000 0 0 0 0 0 0
170 141 9859 0 0 0 0 0 170 10000 0 0 0 0 0 0
180 0 10000 0 0 0 0 0 180 10000 0 0 0 0 0 0
190 0 10000 0 0 0 0 0 190 10000 0 0 0 0 0 0
200 0 10000 0 0 0 0 0 200 10000 0 0 0 0 0 0
210 0 10000 o] 0 0 0 0 210 9992 8 0 0 [ 0 0
220 0 10000 0 0 [} 0 0 220 9579 421 0 0 4] 0 0
230 0 10000 0 0 0 0 0 230 2397 7603 0 0 0 0 0
240 0 10000 0 0 0 0 1] 240 35 9965 0 0 0 0 0
250 0 10000 0 0 0 0 0 250 0 10000 0 0 0 0 0
260 0 10000 0 0 0 0 V] 260 0 10000 0 0 0 0 0
270 0 10000 0 0 0 0 0 270 0 10000 0 0 0 0 0
280 0 10000 0 0 0 0 0 280 0 10000 0 0 0 0 0
290 0 9999 1 0 0 0 0 290 0 10000 0 0 0 0 0
300 0 9997 3 0 0 0 0 300 0 10000 0 0 0 0 0
310 0 9988 12 0 0 0 0 310 0 10000 0 0 0 0 0
320 0 9950 50 0 0 1] 0 320 0 10000 0 1] 0 0 0
330 0 9775 225 0 0 0 0 330 0 9999 1 1] 0 0 0
340 0 8953 1047 0 1] 0 0 340 0 9997 3 0 0 0 0
350 0 6027 3973 0 0 0 0 350 0 9989 11 0 0 0 0
360 0 19851 8049 0 0 0 0 360 0 9950 50 0 0 0 0
370 0 337 9663 0 0 0 0 370 0 9759 241 0 0 0 0
380 0 45 9955 0 ] 0 0 380 0 8818 1182 0 0 0 0
390 0 5 9994 1 0 0 0 390 0 5530 4470 0 0 0 0
400 0 1 9998 2 0 0 0 400 0 1560 8439 1 0 0 0
410 0 0 9997 3 0 0 0 410 0 243 9756 1 0 0 0
420 0 0 9994 6 0 0 0 420 0 30 9968 2 0 0 0
430 0 0 9988 12 0 0 0 430 0 3 9994 3 0 4] 0
440 0 0 9975 25 0 0 0 440 0 0 9994 6 0 0 0
450 0 0 9947 53 0 0 0 450 0 0 9990 10 0 0 0
460 0 0 9886 114 0 0 0 460 0 0 9981 19 0 0 0
470 0 0 9756 244 0 0 0 470 0 0 9965 35 0 0 0
480 0 0 9473 527 0 0 0 480 0 0 9934 66 0 0 0
490 0 0 8883 1116 ] 0 0 490 0 0 9872 128 0 0 0
500 0 0 7756 2242 1 0 0 500 0 0 9751 249 1] 0 0
510 0 0 5960 4035 4 0 0 510 0 0 9512 487 0 0 0
520 0 0 3822 6167 " 0 0 520 0 ] 9052 947 1 0 [V}
530 0 0 2029 7946 24 0 0 530 0 0 8211 1787 2 0 o]
540 0 0 933 9021 46 0 0 540 0 0 6843 3151 6 0 0
550 0 0 392 9526 82 0 0 550 0 0 5012 4973 15 0 0
560 0 ] 156 9704 140 1] 0 560 0 0 3138 6829 33 0 0
570 0 0 60 9705 236 0 0 570 0 0 1695 8238 66 0 0
580 0 0 22 9586 392 0 0 580 0 0 820 9060 119 0 0
590 0 0 8 9347 645 0 0 590 0 0 369 9427 204 0 0
600 0 0 3 8953 1044 0 0 600 0 0 158 9503 339 0 0
610 0 0 1 8350 1649 0 0 610 0 0 65 9382 553 0 0
620 0 0 0 7490 2510 0 0 620 0 0 26 9088 886 0 0
630 0 0 0 6371 3629 0 1] 630 0 0 10 8600 1390 0 0
640 0 0 0 5076 4924 0 0 640 0 0 4 7882 2114 0 0
650 0 0 0 3767 6233 V] 0 650 0 0 1 6914 3085 0 0
660 0 0 0 2612 7388 0 0 660 0 0 0 5736 4264 0 0
670 0 0 0 171 8289 0 0 670 0 0 0 4463 5537 0 0
680 0 0 0 1074 8925 1 0 680 0 0 0 3252 6748 0 0
690 0 0 0 654 9339 7 0 690 0 0 0 2234 7766 0 0
700 0 0 0 389 9578 33 0 700 0 0 0 1463 8537 0 0
710 0 0 0 227 9644 129 0 710 [} 0 0 924 9073 2 0
720 0 0 0 128 9423 448 0 720 0 0 0 570 9419 12 0
730 0 0 0 68 8615 1317 0 730 0 0 [} 344 9604 52 0
740 0 0 0 31 6902 3067 0 740 0 0 0 203 9596 201 0
750 0 0 0 12 4608 5380 0 750 0 0 4] 115 9206 679 0
760 0 0 0 4 2648 7348 0 760 0 0 0 59 8050 1890 0
770 0 0 0 1 1436 8562 0 770 0 0 0 26 5952 4022 0
780 0 0 0 0 795 9205 0 780 0 0 0 9 3621 6370 0
790 0 0 0 0 469 9531 0 790 0 0 0 3 1945 8052 0
800 0 0 0 4] 300 9698 1 800 0 0 0 1 1020 8980 0
810 o] 0 0 0 211 9781 8 810 0 0 0 0 557 9442 0
820 0 0 0 0 163 9790 48 820 0 0 0 0 328 9672 0
830 0 0 0 0 136 9590 275 830 1} 0 0 0 211 9788 1
840 0 0 0 0 113 8450 1437 840 0 0 0 0 149 9844 7
850 0 0 0 0 68 4929 5003 850 0 0 0 0 116 9841 43
860 0 0 0 0 22 1407 8571 860 0 0 0 0 98 9637 265
870 0 0 0 ] 5 264 9730 870 0 0 0 0 81 8433 1485
880 0 0 0 0 1 45 9954 880 0 0 0 0 47 4667 5286
890 0 0 0 [ 0 7 9992 890 0 0 0 0 14 1199 8787
900 0 0 0 0 0 1 9999 900 0 0 0 0 3 205 9792
910 0 0 0 0 0 0 10000 910 0 0 0 0 1 32 9967
920 0 0 0 0 0 0 10000 920 0 0 0 V] 0 5 9995
930 0 0 0 0 0 0 10000 930 0 0 0 0 0 1 9999
940 0 0 0 0 0 0 10000 940 1] 0 0 0 0 0 10000
950 0 0 0 0 0 0 10000 950 0 0 0 0 0 0 10000
960 0 0 0 0 0 0 10000 960 0 0 0 0 0 0 10000
970 0 0 0 0 o] 0 10000 970 0 0 0 0 0 0 10000
980 0 0 0 0 0 0 10000 980 0 o] 0 0 0 0 10000
990 0 0 0 0 0 0 10000 990 0 0 0 0 0 0 10000
1000 0 0 0 0 0 0 10000 1000 0 0 0 0 0 0 10000
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Age and Growth of Black-throat Seaperch,
Doederleinia berycoides in the southwestern

Japan Sea off Yamaguchi Prefecture

Mitsuhisa KAWANO

Age and growth of Doederleinia berycoides were studied by analyzing the ring marks on scales taken
from the specimens in the southwestern Japan Sea off Yamaguchi Prefecture. Bertalanffy's growth

equations were estimated as follows:

Lt = 369.66 X (1-e —02219 t+0314D ) for male,
Lt = 395.36 X (1-e02487 t+02295 ) for female.

Lt : total length (mm) at t-age.

The relationship between total length (L, mm) and body weight (W, g) were as follows:

W = 1.7357X 1076 X L34186 for male,
W = 5.2187X 1076 X 132001 for female.

The growth of the fish in recent years was estimated to be slower than that in 1960-1970".

key words . Doederleinia berycoides, Age; Growth; Southwestern Japan Sea

7 #1 1Y Doederieinia berycoides |3 A< ¥ 0D At ¥ 58 LL
FICHT 50, FiCHABMEBRICZEL, Fic
MEECERTHEBIN TV Y,

BAWEEEERIC B 2 ABOER L KRICDWT
&, BV OMEDD BH, ERMEEICHE LI
DFEEED 1966 ~ 1974 F & 30 FL LEFTTH 5,
7, LLOABETRIEPHEEKEIL U THELNE
Be3eMHENTVE 2 Cehd, BEDKE
WUEFDORE LI BT > T AAREN N H 5,

2T T, ARG EABEELORMCERTST
ALY DEADEREREZHASHICL, BHFHRE
DLBEIT-12DT, BEEHRET S,

MRE L UHZE

AHBRICHNTET ALYIZ2007TE10AH 5

2008 £ 8 HICHHEU &M (2Z258) ICXhHAE
wrErmELORE Fig ) TRESH, TEREICKE
FENLLOT, BEARIE 622 HKTH %, EE
2R, AE, £SHRERLNE L%, 467 @k
DT SR ERAHE OB P TR Uz, B/K¥E Lo
MERELUE, 4~6KMERASA R SRACEEA
THEEREHE T 20 fFICH R L TR ZIT o Tz,
SRS E AR LG A L B AT ER R R
LT, EELSIKEENBRE TOREERELR, &
BUSEE 2ADPBELTHN, 28HELTLOEL
HETHT Eh D, /ME Y ICHE, ESFICERE
AN ERERE L TEA LR (Fig2), FREE
IR Tz DI SR LB AR T 5 - 7z 378 A T
BB, KB, 1 RATRMEOHEDPREEZEEDL
EHhEh o ehn, BEERID 1 RADEARRZ
RFTHH, 1 RAIC DOV TIZERIRIBEEE EEZ N



Zho 1 RADEARICMA T, H#EROBE—2EM
R, ER—MAEBRR, WHIPKEOTHO8RES X
CHI2RZRDT,
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Japan Sea P

Fig.1 Map showing the sampling locations of black-
throat seaperch.

'R

Fig.2 Diagram showing the radii of rings and radius
of scale measured in the present study.
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RELLROBRKR
#® R mm) &£2E (L, mm) OBFERERDE
BbTH-oTz,
i3 L=48.142R (n=174,7=0.7246)
i3 L=51.141R (n=329,7=0.8471)
MEREAA L =50.346R (n = 467, 7= 0.8256)

BACRROTI9LE

AU AR D8R & FH 2R % Table 1 1I/RY,

WAIERR ORI, WRUEER OVE#RE
FURELOBEFHERANS, #TWEL, =94.4mm, L, =
152.1mm, L; = 187.8mm, L, = 228.7mm, M T &
L, =102.8mm, L,=166.7mm, L;=214.3mm, L, =
258.8mm, L;=291.5mm, Lg=310.4mm LEEEN
72

B &
RO e REZAVWT, Walford DEZAEKX
HILEDL &L, LOBFRRERDEBDKRDI,
HE:L,,=08009L,+73.58
ML, =07797L + 87.06
RIC von Bertalanffy DR ERZLUTD L B Kbz,
m : I_‘t= 36966 X (1_e~0.2219(t+0.3141))
ﬂﬁ : Lt= 395.36 X (l_e*0,2487(l+0.2295))

Table 1 Mean values (M) and standard deviations (SD) of ring radii in each ring group and

calculated total length (L).

Sex Age n rl r2 r3 r4 5 r6
Male 1 41 M 2.08
SD 0.24
2 73 M 1.96 3.22
SD 0.20 0.30
3 59 M 1.89 3.08 3.90
SD 0.31 0.33 0.38
4 1 M 1.65 2.75 3.65 4.75
SD 0.00 0.00 0.00 0.00
M 1.96 3.16 3.90 475
SD 0.26 0.32 0.38 0.00
L (mm) 94.4 152.1 187.8 228.7
Female 1 41 M 2.08
SD 0.24
2 96 M 2.00 3.30
SD 0.19 0.27
3 106 M 1.99 3.21 4.11
SD 0.25 0.38 0.45
4 50 M 201 3.34 4.32 5.04
SD 021 0.38 0.38 0.42
5 33 M 1.96 3.19 4.25 507 5.69
SD 0.21 0.30 0.34 0.38 0.43
6 3 M 2.18 3.33 4.05 5.05 5.88 6.07
SD 0.12 0.21 0.09 0.23 0.20 0.16
M 2.01 3.26 4.19 5.06 5.70 6.07
SD 0.22 0.34 042 0.39 0.42 0.16
L (mm) 102.8 166.7 2143 258.8 291.5 310.4




K- 4ERF
S ELARBEOBFRIIRORTREN,
B W=1.7357 X 1078 x [3'%
(n =206, #=0.968)
i W=52187 x 10 ° x L3®
(n=378, #=0988)

Bertalanffy D ER & 2E—AEBFER L H HRD
TR ER B O EB L THKER Table 2 IR T,
ERAOLEBXUCAERMHTHRT S L. IRT
DEMTHOLTHLE, AELLPPKEL #DOFH
BiEL D RERBNT Ehbho iz,

Table 2 Total length (L) and body weight (W) at each age.

A Male Female

€ "Tm) Wi Lmm) _ W(g

1 935 9.4 104.2 149
2 148.5 456 168.3 69.4
3 192.5 110.7 218.3 1594
4 221.7 196.7 2573 269.8
5 287.7 385.7
6 3114 497.0

Z -

INIE VI R EREEE L U T AR L Ak B
3% 1960 ~ 1970 ERD 7 H LY DEEZRFEL TV
%, TOEREAHERRELENRS &, AFEREHT
1 1960 ~ 1970 FEARICHENR, HED 1 ~ 2 A TIER
RRENLND, O IBRULEBIUHETIIRENE
<o TW5 (Table 3), EHHETIRLIHLATE,
1960 ~ 1970 ERICLENEEREN B LIz & H
HEINTVE Y, TOFRERD1DELT, f¥ick
H KBHEDENICEE I NS ERENEBVADER
ICERICE 128, BRRICKRS LREDEL kol

BEENEZ OGNS,

RIC, AHIZERER L FBRMPOBIZEER Y 2T
% &, A TEHREMCHEANED | RATIERE
MBRREBELO0, HOZFDMDERE X UHETIIE
BEMEDERENI VT EADMD (Table 3), /)
BV I X NUSTBEERO AN BHTR L D 909
BRENIWEENTWBZ EhE, ABIIHAETIR
v A ® L ERIKENEVEOERIE EREN KL
TLHEZ B,

X [

1) /MESAHE (1976) : BABHERERET /1 LY
DESFEKRE. FBX/KEMFSAIAITRS, 48,
93-111.

2) FIHEEER (1988)  ERMEHICET 5 F @5
<A U VERONESREICT SP%%. tiEEX
IKEEWF R PTIFZEER S, (52), 1-138.

3) WEEA (2004) @ KV MU F (Cypselurus
hiraii Abe) DOBEIFREYZIBZE. (LRKER
v A, (2), 27-76.

4) SHFX - SE&HE (2005) : BEAREHICKS L
VA LA HABATHEOREET VOB, K
ERFERIERE, 53 (1), 21-34.

5) Kraf#3 (2009) : FBRBEBICHBIT ST H L
Y OETERERUEING. FBRKEBER
FimtgeR s, (2), 15-20.

6) HEHA (1997) : lLORREBHIcBI5L S
A OBEFEWZNZE. (LR KRB
=, 26, 27-40.

Table 3 Comaparison of total length (mm) at ages among studies.

A Male Female
& Kojima Ohnishi thisstudy Kojima Ohnishi this study
1 97 91 935 96 107 104.2
2 155 140 148.5 167 158 168.3
3 204 180 1925 225 201 2183
4 243 214 227.7 275 238 257.3
5 270 306 278 287.7
6 329 298 3114
7 345 321
8 357 342
9 365
10 372
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Fishes Caught by Offshore Trawls in Offshore Waters
of Yamaguchi Prefecture, southwestern Japan Sea

Mitsuhisa KAwANO and Tomokichi KOBAYASHI

We made a list of fishes occurred at bottom layer in offshore waters of Yamaguchi Prefecture,
southwestern Japan Sea between 2005 and 2006 based on the catches by offshore trawls. The total
number of species was 119 species consisting of 52 families and 16 orders. These fishes were divided
into three groups: 30 hot water species, 83 warm water species and 6 cold water species. The list would
be useful to analyze the changes in species composition of fishes in relation to the changes in water

temperature.

key words : Fish; Species composition; Offshore trawl; Southwestern Japan Sea
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TEMEEINSD, IBEEICHPERICERT S
BEOEHEKICE T 2MAREREEmD THEVOH
RRTH B, EEDS ? I35, 2005~ 2006 BTl
OEAARENSE TEELIEMEETEE (27250
E, LIFMELVI,) KXH3BREEAOEHKEZRE
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HRELUEZE

R OBENS, MERIE 1 PECEREBLT

FB2RFESHMA 20059 5 H~ 2006 F 10 A 8
| (& 1), WORBAREHAE OKE 99 ~ 136m,
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F1 MEECEHEIC K2 ABEOFEARREGIR

$REY

FEKIE

KRR

HEREAH ik * k& (m) 0 0) Haph 4
200545 H22H 1 120-136 18.7-188 153-156 E1 - F2EIBER
8H26H 2 122-123 25.8 136 H1oEIHBA

8HA31H 3 118-125 26.5 122 1 -E20ElBh
11H18H 4 132-133 18.2-19.5 98 HI1 -FE2ElHBA
2006 E1 H30H 5 132-157 14.2-143 130-162 #H1 «FE20FEIBHBA
4H14H 6 120-131 148 148 H1IRELIBA
5A27TH 7 99-121 176 155-156 Hi1EHR
1I0A26H 8 126-130 21.3 109 HE19EIHBR
* X 1 58
ERBIUEE E | 2

HERL/ZAEEIAOYAHIR 1 T/H286
& UrFH3NeE —vVHINIE —FZH1
FlofE v AH3H4E 2S5HI1#1E 7IoE!l
Flofd, 7ryavH2R 48, FUAXAMHIBIE
ShUAAHIP2E, MNMUAHIR1LE AXFH
27T 4618, AU JHTR 188, HLABT7H 20#,
J77B3% 45, G551 16 628 1198 TH-72(F2),

SRR FICE DL AR THS &, @HFEREN 83
ERGEBMBLL (R2), BN - mEVEHEREIL 30
BT, REMEOEILUTTHSM (FR2), 5%
HIRE(LAMEROERKRICLEFZERZRIETIIIC
ThiE, B - AR EMT A RN S D,
SHOHMRSAMMEE T NS, i - MEHEER,
a%Y S5 A4 H Y Zoarces gillii, INZ INZ Arctoscopus
japonicus, Y 27 = >/ Liparis tessellatus, > 7 I\ F
Hippoglossoides pinetorum, Y L 5 ©1 Glyptocephalus
stelleri, BX T ININH LA Microstomus achne O 6 #&
AHBE LU (F2). AT 10CLUTOMmKARE
HRED SEH EOEBICHIRT AT EHAFISNTE
D7, TORIKDY INF iz YO - mEHEEED
NLERCHEELTVBEELLNTVS Y,

EZEOSEAFELHTLT, THRBMAHIET
BTMEICE D KBTFEINZAROREE#HEL T
W3, TRICEKDAFETRERTE Ao AR
A Hyperoglyphe japonica, )T Muraenesox cinereus,
2va 7+ Congerjaponicus, =3/ Clupea pallasii,
< F KV A Pampus punctatissimus, 1 3 7 XA
Plectorhinchus cinctus, 7 714 ¥ F Caprodon schlegelii,
INFY S Erythrocles schlegelii, 7 A \22 Epinephelus
awoara, r x> 71V % Hemitripterus villosus, *#* %
F-A X Stereolepis doederleini, =77 Takifugu
rubripes, I 772 Takifugu stictonotus Zx a2 L T
W5, SHLAREICKREROABIIEIZHTIS L
Bbha07T, METHREINIAELHICETS
BRZME L TINER LTV ETY,

AP W EEH O BRI ITBIE K ERR
BHEL Y Z2—BRAT LV Z—BIUB I XELSDE
e FW2RESBADH X D EHL TV
LEDTH3, CTIKHRLTHEREXRLET, Db,
EARIROFKE L > TRV ERY Y 2 —& LRI
EOUGICAEMIEEEK, B 10X SRS ENRRERS
ERERBRE, 2% < BAMBEBCU# KIZM M
BOBERICEIRHHLET,
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HOREREPEETHEEUTERMC X D SN

. +_ 2005 2006
No. 8 B B ik AR 522 8.26 8.31 1118 1.30 4.14 5.28 10.26
1 BBAE A AR MSYAH rSHA Scyliorhinus torazame T ® 6 o o e & ©o
2HERAE (B SELIAE SELIA Narke japonica T o o e O o
3 Ao¥TA% HoF¥TA Dipturus kwangtungensis T o o o ©
4 YRUJARAR Okamejei schmidti T o
5 JEVHAR Okamejei kenajei T [ J o ©
6 AHTH XIS Okamejei boesemani T ®
7 EJHAAR Okamejei acutispina T [ } ®
STEEME YF¥E 7TFHIH 7+ Conger myriaster T o o ® e o o
9 =¥ Gnathophis nystromi ginanago T ®
10 Xor+d Gnathophis nystromi nystromi T [ ® ]
1 ASTHIAR ~AST7FT Nessorhamphus ingolfianus w ®
12 IANEFH FAFIIANE Ophisurus macrorhynchus w ®
13 RYIINE Ophichthus urolophus w
14 = vH = % K& v Sardinops melanostictus T [ ]
15 —¥2B =X2H b RV S 3 § Argentina kagoshimae T [ )
16 k= 3 § Glossanodon semifasciatus T ® 6 ¢ o o o o
17 S =] A} e Aulopus japonicus Gunther w [ o
18 TVH ILY Saurida sp.2 T ®
19 gaxy Saurida sp.1 T
20 NTHIVH AFANTH Lestidiops jayakari w o
21 458 vagSH ey Caelorinchus multispinulosus T o O e o o ®
22 7vnR  7YAH DA AEF X Neobythites sivicolus T o o o e o
23 INAAEFIF Hoplobrotula armata T ® o © ® O
24 Fravg Frav# Frary Lophiomus setigerus w ® & o o ®
25 E =15 Lophius litulon T e ¢ 6 o & o o o
26 ThI v FhIY Halieutaea stellata w ® ® o O
27 DRFI0Yara9X  Malthopsis annulifera w o
28 FUAT LB RIAY AR 2YhYOF Monocentris_japonica w [} o
29 IEIFAE IV AF nEL Zenopsis nebulosa w [ o © o o
30 kLt Zeus faber Linnaeus w ® ® 6 o o o
31 rFOAB YXOIH H¥ox Macroramphosus scolopax w [ ] [ J o
32 AXXH AXF¥H AXF Lateolabrax japonicus T [
33 RENTraRE  THLY doederleinia berycoides w o e © o o o
34 AREHA9F Synagrops japonicus w ® o o o
35 EARZOAF Synagrops philippinensis w [ ]
36 I E S Ay Malakichthys wakiyae T ® o
37 INEFL /N5 Epinephelus septemfasciatus T [ }
38 (S =L Chelidoperca hirundinacea T ® 6 & o o o o
39 To Niphon spinosus w [ J
40 FUMEAAF FhAAFURE Cookeolus _japonicus w ® o
41 FUTUHEAR  FUTHEA Apogon lineatus T [ J
42 RTIHEA Apogon semilineatus w [ ) [
43 FIFA1H Fh7I&EA Branchiostegus japonicus T e o o e O
44 O E8 4% Trachurus japonicus T [ @ o O o
45 TILTD Decapterus maruadsi T o
46 Hh4A4I1 Kaiwarinus equula w @ o ®
47 EAS¥H EAEASE Leiognathus elongatus W [ )
48 SLEDELE -t ARIYSA Nemipterus virgatus w o
49 245 44 Dentex tumifrons T ® & o ® o
50 FHEA Evynnis_japonica T (]
51 54 Pagrus major T [ ] [ ] ® o
52 —R§# a=~ Johnius grypotus T o
53 EADHE EAD Upeneus _japonicus w [ ] [ ]
54 FaoFIvoFEFIVFILLY Chaetodon auripes T [ ) [ ) (]
55 THaFHE AIYXTHRF Cepola schlegeli T o
56 ARE A%l AREA Psenopsis anomala T ® O o ® O
57 TFHIAE TFHYA Pampus punctatissimus T [ ]
58 ST =Lyl R D2 Zoarces gillii c ®
59 INFINGF INFING Arctoscopus _japonicus [¢] [ ]
rSEXXE I5hTSER Cirrhoscyllium japonicum w [ ] [ ] o O
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+ 2005 2006
No. & B H A% AR 8.26 8.31 1118 1.30 414 5.28 10.26
61 ERAE AXXE FSERFE AXFSF¥R Parapercis multifasciata T ® [
62 VXIRIXR Parapercis sp.2 T o
63 RO ESERT FARSER Bembrops caudimacula w ® [
64 FhTFS¥R Pteropsaron evolans T ]
65 =X =Xz Champsodon snyderi T e o ® e o o
66 B4 gk cd = SV & =L of Uranoscopus japonicus T ® 6 ¢ & o o o
67 LA atH FAIIUT Xenocephalus elongatus T [
68 R X uik# RAXAY Repomucenus virgis T [ ] ® o
69 YaxAy Bathycallionymus sokonumeri T ®
70 R=FH1 Foetorepus altivelis T [ ) [ ] o
71 X YR A Repomucenus huguenini T [ J
72 HAF THHAIR Sphyraena pinguis T o O
73 IO8FHhIAE HdhwX Rexea prometheoides w o o
74 FHAEAFHhTR Thyrsitoides marleyi w [ J
75 BF oA BFIF Trichiurus japonicus T o O
76 B35 TYNR Scomber japonicus w [ )
77 45 Scomberomorus niphonius T e O
78 AYdB  JYhYTH IR AL Sebastes thompsoni T [ ] o
79 hyd Sebastiscus marmoratus T [ ]
80 A XHh¥d Scorpaena neglecta T ® 6 & o ® ®
81 2/hYT Pterois volitans w o
82 arhyT Helicolenus hilgendorfi T [ I ) ®
83 F=AatFH (rAat¥ Minous quincarinatus T ®
84 AFRAa3tH 7rAatE Erisphex pottii T ® O ® O o ®
85 Ep Ll - iy 2 i) Chelidonichthys spinosus T @
86 F=hFHLS Lepidotrigla kishinouyei T ® o © o & o
87 hFE Lepidoteigla guentheri T ® o & o o o o
88 hrHLS Lepidotrigla microptera T ® 6 o o o © o
89 Vahrivs Lepidotrigla abyssalis T ® ® © o o o
90 aF§ FRYIF Onigocia macrolepis T ®
91 ATF Suggrundus meerdervoortii T o o
92 NFATF Ratabulus megacephalus T [
93 NYIFH Fyny3gF Hoplichthys langsdorfii T ® e © o o o o
94 9904 #H 2994 Liparis tanakae T [ J ® O o .
95 i arr i 53 Eo=> Liparis tessellatus (o] [ ]
96 A48 aArESAH aTESA Citharoides macrolepidotus w ® o
97 S AH ESA Paralichthys olivaceus T [ J o & ©o
98 BIHIIIESA Pseudorhombus pentophthalmus T o © o ¢ ® & o
99 HILIHUAE  bOWALFTHFILRH U A Amnoglossus yamanakai T [ }
100 FFEIILITH LA Psettina tosana T ® o O
101 EAZ LA LA Engyprosopon longipelvis T o
102 FHANRALA Arnoglossus tenuis T ® ©o
103 HFRIFSHLA Chascanopsetta micrognathus w o
104 AYRLLTH LA Crossorhombus kobensis T [ )
105 AL1E JNF Hippoglossoides pinetorum c o o O °
106 LiHLA Eopsetta grigorjewi T e 6 6 o & o o o
107 AMEHLA Pleuronichthys cornutus T [ o o O ©°
108 YIFXLIOHLA Tanakius kitaharai T e 6 6 o o o ®
109 SX¥HLA Dexistes rikuzenius T o o e © o o
110 eLgn Glyptocephalus stelleri Cc [ ] o
111 INIHLA Microstomus achne (o} [ } [
112 HhISHLA4E  HhISHLA Poecilopsetta plinthus T ® o o O
113 YY) FESYHL /L4 Aseraggodes kobensis T o
114 R Sy D2 Pseudaesopia japonica T @
115 /5% 4w Gynoglossus interruptus T ®
116 248 RZHDLFE RZTHILX Triacanthodes anomalus T ®e 6 o o
117 HINEFE DTIINE Thamnaconus modestus T o ® o
118 k! Eokd Takifugu porphyreus T o ® ®
119 EDI i Sphoeroides pachygaster T o
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Spawning Period of the Japanese sea cucumber Stichopus japonicus in the coast of
Hirao, eastern Yamaguchi Pref., Japan

Minoru MURATA., Susumu MATSUNO

The Japanese sea cucumber Stichopus japonicus is an important fishery resource of the Seto Inland
Sea Yamaguchi Pref.. The spawning period of the sea cucumber in the coast of Hirao was estimated
using monthly changes of gonad index (GI) and histological observations of reproduction organs.

GI was calculated for three color types of the sea cucumber captured by the beam trawl fisheries (called
as NAMAKO KOGI) and the ISARI fishing (includes the diving fishing) from Jan. 2008 to Mar. 2010.
Based on the seasonal changes of Gl and the gonad maturational conditions, the spawning periods for
the sea cucumber in this area is estimated to occur from March to June..

key words : Japanese sea cucumber; spawning peroiod; gonad index
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Tab.l. Sampling data of the Japanese sea cucumber in Hirao coast
7# (Green type) 21 (Black type) 7# (Red type)
maenn | me | O | oawss || BE | oower | swess || S5 | Omiw | o
No. Indiv. No. Gonad index No. Indiv. No. Gonad index No. Indiv. No. Gonad index
of maturity of maturity of maturity
2008/1H15H | 20 2 0646 - 22.179]| 10 1 7.744 -
2A12H | 29 2 0828 - 4339 || 29 5 0749 - 2861 -
2A26H | 30 3 0299 - 1.051 30 5 0055 - 2677 -
3H27H | 30 1 5.546 30 2 0.026 - 0654 -
4H168 | 30 6 0.009 - 5011 30 5 0037 - 025 -
5H07TH | 30 6 0057 - 0236 || 30 5 0022 - 1564 14 8 0014 - 5495
5A27H | 32 1 1.199 30 1 0.419 -
6H18H | 30 8 0.160 - 6632 || 30 7 0015 - 8.038 -
7H09H | 30 16 0018 - 9362 || 30 13 0055 - 10019|| -
7A308 | 30 21 0.132 - 19.397|] 30 28 0073 - 24.183(| -
9A24H | 24 17 0077 - 48813} 12 9 0.623 - 18647|| -
11A12H | 30 7 0016 - 41.619|[ 30 7 0.014 - 22751 -
12A15H | 30 1 0.707 30 2 0042 - 0.043 -
2009/1H15H | 60 4 0204 - 7496 | 49 5 0.034 - 3.853 -
2H22H | 58 6 0013 - 2.000|| 57 7 0025 - 1.706 -
3H18H | 60 31 0062 - 16.907|| 60 37 0008 - 20662{| 25 20 0010 - 28.060
4A17H | 60 7 0.783 - 17.558|] 60 9 0.251 - 24.834]|| 17 13 0.336 - 12.527
58136 | 90 14 0485 - 22.324|| 46 7 0363 - 23727|| 5 1 17.087
6H18H | 45 4 0030 - 0788 || 39 7 0612 - 8230(| 21 0
7H238 | 10 2 0139 - 1636]|| 15 4 0.144 - 1563 -
9A15H | 14 3 0582 - 10926|| 7 5 5607 - 16345]] -
12H108 | 60 1 7.0765 52 3 0.072 - 18.195{| 20 0
2010/1A150 | 61 15 0256 - 3.756 || 60 23 0.101 - 6.165 13 2 0.958 - 6.165
2H12H | 59 14 0.166 - 6.04 59 12 0.047 - 10487{| 33 20 0072 - 9.130
38238 | 58 11 0023 - 9.834 || 50 10 0.107 - 17.447]|| 24 15 0011 - 15114

(Gonad Index=Gonad weight/Weight of body wall X 100)
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F1 7HLY (U8AD) —WES

F2 THLY (Q28AD) —BES

K5y Hisks  HoNy kS k53 | BNy KS
9H 59.4%  24.3% 15.9% 1.0% 9H 62.3%  21.0% 15.1% 1.0%
108 56.7%  30.8% 14.5% 0.9% 108 71.2% 13.2% 17.3% 1.2%
11H 573%  27.2% 17.0% 0.9% 118 61.2%  22.8% 16.1% 1.0%
128 552%  30.6% 13.3% 1.0% 128 552%  30.2% 13.4% 1.1%
1A 615%  23.2% 14.4% 1.0% 1A 59.0%  27.0% 13.1% 0.9%
2H 548%  29.6% 14.7% 1.0% 28 61.0%  226% 15.5% 1.0%
3A 59.7%  27.2% 13.7% 1.0% 3H 64.3% 16.7% 15.5% 1.1%
41 619%  24.3% 15.4% 1.0% 4 A 595%  26.4% 13.2% 0.9%
#3 THTEA R #F4 NERES
K5y ARG Ny RSy K5y HEERG Iy %)
1H 77.7% 2.4% 19.7% 1.3% 5H 75.7% 3.5% 19.9% 1.5%
2H 77.8% 1.3% 18.8% 1.4% 6 A 74.2% 4.1% 21.4% 1.5%
3A 77.7% 2.3% 18.8% 1.3% 7H 75.1% 3.9% 19.1% 1.5%
45 78.7% 2.4% 18.4% 1.3% 8H 75.0% 4.2% 19.9% 1.5%
5H 77.1% 3.2% 19.1% 1.3% 9A 72.0% 4.9% 23.4% 1.6%
6 A 76.2% 2.8% 18.8% 1.3% 104 73.4% 5.3% 21.6% 1.5%
7H 76.4% 3.7% 18.7% 1.3% 118 72.8% 5.3% 21.3% 1.6%
8 A 75.1% 4.9% 18.9% 1.4%
9H 78.0% 2.2% 18.3% 1.4%
10 79.8% 0.9% 18.0% 1.4%
11 8 79.9% 0.7% 17.6% 1.4%
128 77.0% 2.3% 18.0% 1.4%
F5 FA RS #6 XFUABES
KGy HigRs Ny KD K5y HAgE oy Ky
1A 71.9% 7.5% 19.4% 1.3% 6 H 74.7% 6.3% 17.6% 1.1%
2A 73.7% 5.8% 19.6% 1.4% 7AH 76.4% 5.0% 18.0% 1.3%
3A 74.6% 4.1% 20.9% 1.5% 8H 76.5% 3.7% 18.0% 1.3%
41 72.3% 6.2% 21.3% 1.4% 9H 79.0% 2.5% 17.5% 1.2%
5H 74.7% 4.8% 19.8% 1.4% 108 77.3% 3.8% 18.0% 1.2%
6 A 75.4% 3.5% 19.6% 1.4% 118 77.9% 3.1% 18.4% 1.3%
7H 74.4% 3.7% 20.7% 1.4% 128 75.1% 6.2% 18.1% 1.2%
8 H 72.9% 5.8% 19.6% 1.4%
9H 72.0% 7.3% 20.0% 1.3%
10H 72.6% 7.9% 19.1% 1.4%
118 70.9% 9.8% 18.8% 1.3%
12 H 70.1% 107%  20.7% 1.4%
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7, Z8ITmUTe,

WEE T X JEBERICDOVTIIR, THLYDNIRTF
RO7 ) Y ZROVEIETEATVD T EVRFHM
THolz, TOMOAINITNLEADY) VERLE
CERATVBN, BHFK, HARTI/BICHEHLT
HBl, THVREL TV Y, 752, YTV

T OWRET I R

E, RELRVIVE, NeRTav Yy, FUT Uk,
RFOXITIVERIVEE, 752, VIVEEFNE
NEZELEATWI

FERAEEMHACLLIC DV TIE, SffE L L RERROE
MERLTED, ALA VB SNIVIFUE, RFad
ANFY LT UEE (DHA), TA YRV EXITUE (EPA)

B me/100g

7hLY (1 H) TREAL X HA INE RFA
18AD 28 AD g 1A (1A oA Qo
SERRT I/ B
TIWRIVEE 9.4 8.4 8.9 7.5 11.6 10.0 11.6
T ARING X VB ND 4.0 2.0 0.9 ND 1.0 0.2
HART I /B
Jay v 18.0 9.0 135 ND 46 63.6 7.5
rLA=r 5.6 7.7 6.7 4.4 7.4 ND 3.7
Y 2.5 16.8 9.7 56 5.9 ND 4.0
gy 3.3 11.3 7.3 125 19.4 95.4 7.6
Vil A 9.7 11.4 10.6 15.8 16.1 6.5 18.6
[ N E Ny u ) ND ND ND ND ND ND 2.3
Yy 20.6 348 277 28.6 336 10.5 17.9
BRRTI/B
AFF= ND 0.7 0.4 1.1 ND 0.3 1.8
ALYV 25 35 3.0 1.6 6.1 2.7 3.9
A= 1.1 2.0 1.5 1.7 30 2.2 3.3
=B I 2.2 3.1 2.7 2.1 4.2 2.4 4.4
TNV T S 1.5 2.0 1.7 18 1.7 0.8 1.9
EXFT 2.0 6.2 4.1 1.6 14.0 434 4.2
FIVEZY 38 2.1 3.0 13.4 373 13.0 2.7
ZFOMDT I B
FAFEY 0.4 0.4 0.4 0.3 1.2 0.7 0.4
VAV 44.1 43.1 436 104.7 2815 181.7 56.2
Pary ND ND ND 0.1 ND ND 0.2
TI)TIVEEE 26.4 118 19.1 1.2 56 51.6 0.7
v RLY v ND ND ND ND 2.2 ND ND
a -7 3B ND ND ND ND ND ND ND
VAF Y ND ND ND 1.4 ND 6.9 ND
VARFX ND ND ND 0.1 ND ND ND
Fav 2.0 3.1 2.5 2.9 5.9 3.9 1.9
B-To5=v ND 0.1 ND ND ND 31.0 0.1
B-T3/A4VEE ND ND ND ND ND ND ND
y -7 2 JEgE ND ND ND ND ND 0.9 0.4
3-AFIVLARAF DV ND ND ND ND ND 0.1 0.1
1- AF IV RFI 0.3 0.3 0.3 ND ND 63.3 0.3
v RkaFyyy ND ND ND ND ND 0.1 3.0
A= F 0.0 75 3.8 1.0 2.0 0.3 10.9
IRTFR
I 0.5 0.5 05 36 ND 17.8 ND
i 135.7 168.7 152.2 1.1 ND ND 9.6
T /7Ia—=)u
IR —IVT I VR 1.3 1.3 1.3 0.2 ND ND 0.1
IR/)—)VF7IV 3.3 3.7 35 ND 46 3.9 1.2
aaf 296.2 363.3 329.7 215.3 467.9 614.1 180.7




8 PERAMHRRLL

HA7 . %
TALY (18) TIRA THA INE R2FIF
18 AD 28 AD S (1A (12 A (10 /) (10 8)
14 : 0 49 50 49 5.6 35 6.8 4.7
16 : 0 18.6 20.6 19.6 25.4 219 26.3 20.2
16 : 1 7.4 7.8 7.6 9.6 79 12.8 6.0
18 : 0 0.7 0.7 0.7 0.6 50 0.5 7.8
18 : 1 31.7 31.0 31.3 31.7 25.7 23.3 28.1
18 : 2 1.0 0.8 09 ND 0.4 ND 0.7
18 : 3 0.6 0.4 0.5 ND 06 ND ND
18 : 4 0.7 04 0.5 ND 0.2 ND ND
20 : 1 46 42 4.4 1.2 3.2 0.2 1.2
20 : 5 4.5 4.7 46 6.0 7.2 5.4 4.3
22 11 4.7 39 43 ND 05 0.2 0.7
22 . 5 1.8 2.0 1.9 43 32 2.8 2.1
22 1 6 11.8 11.9 11.8 9.3 8.0 15.3 10.6
AKEIE 7.0 6.6 6.8 6.3 12.6 6.3 13.6
=Ll 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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BB 35T A ARBROBWA & 7 ) BAMDFER
FIFERA - /IMIEST - KRR 23

Relationship between the decline of nutrients and the collapse of nori (laver)
cultivation off the coast of Yamaguchi Prefecture in Suo Nada

Akihito WaNisHI, Takafumi KoyANAGI and Toshihiro HATAMA

#BEE LAY, 31(2), 150-153 (2009)

BRI <5 U BRMTDONTERY, BFE, BREbO/ VIaEBENEIDED
K> TER, TOBRRIT, WKPOBREFRBEER DIN) DAFRMEEY » DIP) Kk EXEHR
BOBBMETTACICk>THET %, BFNARERELE UTIIREENL OREBRAHRED
BARE, EHNEERERE LTRERTS V7 b OBBEIC X 3 RBEOAKRBEBRENEX
bh5, LORKCBIT S/ VEERI 1960 FRICHREANICHT, 1970 FRICIIFER 3~ 56
MOEENZERMNCHRFENTZD, 1990 ERLEFRE S BD LTz, REEFHOBDITHEST
RETH0ELD, £EBORBLIAKELERLEZONS,

Bite, IWORD /Y OREREE LTV 2 ERGEICHE LU FEBiEE Tk, DIN RENELGE
x> TW3, B2E/VOEBCHEXDINEE 3 p M) ZFEZEENEAD, i
R /) BREICAEE RRBIEREIC K> TWVW5, FHHICHEET 2 ILB/NFHET TR, EKRE
BWRGETTHLEBIREL T BN Porphyra haitanensis (A7 /) O—F&) OHEFEICE D
BEIichko7h, COREZE > TLTERBEERBEORKVEICIERANERL, £ERICH
Uobirnc ke bbb,

TNETRETE, BERREROEADHKMUEBROEHZ EMTDbNTE N, BEO
IKEEZICE > TARDELRREHLANVIRH TN e hd o7z, RECAKGBTR, &
ERRAERRBEL NV ETTICTED, BHRBIRZECT A, BICELVWEBIKAD-> T
WVWEEICRATESRY, EE LWBEEEZRETIHBICELDOANSML, BRILEH
NERLNBZ L L bic, RACABOBEEEZITI RENHZDTIENS 5D,

Key words : / V) &% (nori cultivation); 4% HB{% (decolorization phenomenon); REEH
(nutrient); JER5%# (Suo Nada)
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WOREE TORMIC X BREFFORERIE, HREFMEHX DL HABHIOEZ S H 2 B2
EaEv, 2o—RIZ, BEFRBTREELRETE_Z2Y VY TRIBREINATV20IIL, H
A TREEZZY VTHEMEL, MA THREBEVLEHLD, BREHEIRETLETH
BTS20 PV OEBRBEICKIDENVIEENZENTETHS, TORAZHET 570,
REFRITONTEEK, REL VI FRICMAT, HMEKER@HECKLS 7007 ¢V a (Chl-a)
BHROFIFZBET LTz, # 2 Chl-a EMOME 2R 5 72, PO RRERE /YRS ET (MODIS)
ZHEEHEUEE Aqua BX U Terra lc X5 Chl-a B¥ (HERH) %, MAFAREIC X 5 Chla 1BE (£
AliE) LB LzE A, MEORICERELZIEDOHRE (7-0.649,7=1,018) N LNz, 7z,
2003 FENF I AABINE TRE UZIRWEEE Cochlodinium polykrikoides I X 2 757#Tix, £
FRICHRBIDRE L T 51 &, HRICK 5 Chle HIEEH LD S FLFALTWE:, ZOKME,
FBICEAIRAPEDICKZEEZLRELREL L THEINTEY, HRATREEBR7ZITO
FEEHEIRSEEEZZS5NS, LAL, ROE=ZY VIFEEHBETNE, BERSSV Y
B ERHMECVIERBETZORERNT I LN TESAREEDH S 728, FElicxs
BEANERK D ERFHICATA, WHEHEENBERTEETHAI,

F—o—F R HEREBIRIEESE ; MODIS; Zun7 )l a
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BAORKRD EREE, HBTHAERNRDONE AT, KEICDVTE, BERHZED
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RBEEALREE TIE, 1990 F£KIXLRE, DINBEOEA LIZERFALT, yunJ ila
BE (BTS00 VRER) BDROERICSHD, FE#TEREOEAPERONTVS, K
BEORREER (ERIERRAONRME MEBRRABRE) ) ORTHERICE B L, ME
RERAHIRIL 1990 FRFPE BRI IEDME (LE>TR - SR L) M 5IEBIEEICBiTLTE
h, BEREEEMET LTV AAEEENMEREI N TS,

BT, BEREERSIUEREEDNDS T REENOERHRICOVTIE, 1990 FHRHEH
& 2000 R L THRAMEER Ao 7eh, 2000 ERFEORE TR _REEICHDHH
NS Y b, RRODNRIDOERE IR (DER) DRIGVARED 0T, ThIE, BRE
ERENEREBWEED SMEV RN EHT 5 TMICEIEL TV AERZ TR T 55D
TH55

IKBEDH TEEROBREWEZFMMEST 5 CNETOTREICERANRATE ., RIETE, W
BRERZERRT2ER, FASYEBREESHREEANRZHERE UTEEROBL2EZFMY
BZRBVEENBEICE>TVS, TDDHIE, BRFNBICET5ANMEZEDHRYA
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IXVF—T7O-OBRRZFMET BT ENEBERBEE 5,

F—U—F I EFE(L BXRERR WEER KMLY vy THR
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BEERAET THLNTF—RIEOVT, KRB, BE#s & CRG#$OATFERESEE DIN)
OREZTALE R LT3, 1990 HEREELEICDOV T, WThoOEH TS DIN B E
HERTHBE LTV, ERICHLTLRERBIVEAShEZC Lickb, B, DERAR
BB LT LHBELTVS RS NS, BEELEAE T, DIN BEOED LIZIF
EaA LT, 1990 £REELE, JuaTivalBE (7> 7 b UBRER) BRAE
A H otz

iz, —HOBRICBOTIE, WE, SXERICEDBMNI TS o b (BHCNISE
X)) QBEMEIML TV, Thid, ThDOMEERICHE BEREEBEINERRYEED S
WEMEBYRN AT Z2HMICEE LTV AAEEEREBLTWVS, TOXSI, HFE, RE
R (AHE) DETICK T, BRNEOEXEERIEI LTINS LABEIICHD -
Tl WISV 7 NS5 7 b i, BNEOERAEME LT, B NEERE
ROEDERRT ZEMBTHZ LD, ChoOEMEL LZEMBHSEDRN - B
B, ANEREOBREYMEESONE - ABERER, VL TRREERCLSALTE
ERIFTCENTFRENSD,
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F—U—F AREE BEREER MEBR, L7 THR
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