& KEWF - LEHE #RYU R~

FRA Japan Fisheries Research and Education Agency Institutional Repository

HA¥) Y —F & bt 27 A No.l

EE&: Japanese

HhRE: KEMEHREY Y —

~EH: 2024-03-06

F—7— K (Ja):

*—7— K (En):

ER A

X=)LT7 FLR:

il
https://fra.repo.nii.ac.jp/records/2000540

This work is licensed under a Creative Commons
Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/

ISSN 1882-1758

goboooobobooobbooobd

(g odogod

s 00000000000 DO0OOOoOOoOobOobOon
s J00000000O0ODO0OOO0O0

s 00000000000 DOODOOODOObOODO
sJO00000000000DO00O000000

s JO000000o0ooon
sJO000000o0o0ooobooboooooooboobon

Joooooooooon

) A 37 17 BOE A
KEREMREY—




uob ocoooooobooo oboOoomood

me 000000000 =

O00000000000D000O00no0ob0onogn e, oo
gboboooooooboboooooon

UooooonooooooDoaogn g
goboobooobooobboooboboobobooobn

I I 0 P g
gooooooboooboboooboboon

U0000b0DooooooDooooog oo
gboobobooooobobobobooooobob

Uoonooooooon gt
gbobobooooobobobobooboobobobo

U0O00000000oonDgoogn gt
gboboboooooboboboooboooboobobonoo

O0O0000000000D00O0O0O0 e o
gobobooboooogbbuoooboboaobobooabon

O0MoooooooOn m[nN]

O0MOoOooooooOn ot

gooog
gobooboooboooobbooobbooooo

U000 oaoo o omo
ggbboooboboobobooobbooobo

gogobooboboooobooobobooobooboobboobbooobbooooboo
gbobooodobbuoooobooboboogbbuoooboooobbooobboobboooboboa
goboboboooooobobobooooboobobooboooboobobooboooboboboobooo
goooooboboooooboooobooobbooobooobbooobboobbooobboo
gboboobooooobooboooooobobooooooboobobooooobobooooboooo
gooooo



000 ODooooooooo ooooooooo

guobugoougoouoood
gobougooboobbogoobd

gbooboooooooobon

goobooooobobobooooobo@oboooooooboboboooooboboboooon
gbobogoooooobobgooooboboboooooboboboboooboboboboooboon
gbobgooooboobobgoobooooobobobobooobobobobooboboboboa™
ooooooooooboboooboooooobooooooooobobooooooooo
ooboooooobooboboboooobDooboobooboboobDOboooobobooDooDooobooD
ogbooooooboobobooooboboboooooboboboDooooboboboooooboD
goooboooboboobobonoobooboobooboobooboooobooboobobooboobooo
gbobooooooobobgoooooboboboooooboobooboooobobobooooooboD
gboboooooobobgooooboboboooooboboboooooboboboboooon
gboobogooooobobobgooooobobobobooooboboboooooboobong
gooboooooobooboboooooobobobooooobomobooooobobooooon
goboooooobooboobobooobooobobooDobooobobmobobooDoooooboo
oboooooobooboboooobobobooooobobobooooobobobooooooboD
gboboboboooboooooooobobobooooobobobooobobobbobooooooD
gbobogoooooobobgoooobobobuoooooboboboobooobobobobooobon
gobobogoooooobobgoooooboboboooooboboboobooooboboboboooboon
oobooooooboobobooooobobooooooboboooooobobooooooobooo
oooooooobobobooooobobobooooboboboboooobobobong
goobooobooboboboooooboboboobooobooboboboooboobobobnoooo
oboooooooobobooooobobobooooooboobobooooobobobooooooboD
gbobooooooobobgoooooboboboooooboobooboooobobobooooooboD
gboboooooobobgooooboboboooooboboboooooboboboboooon
gbobgooooobobgoooooboboboooooobobooooobooboboboooon
gobobooboooboobobooooooboobooobDoobobobobDooboobobOooDoo
gooboooboobobobooooobooboooooobooboboboooooboboooooo
oboooooobooboboooobobobooooobobobooooobobobooooooboD
gobobogoooooobobgooooboobobooooboobobooooboobobooooo



b0 obooboboboo booomooog

obobogoobggboogoo

oogoo
ooboboooooboboboooooboobo
oooboooDooboboboooooboobogoo
obobooboooboboboooooboogoo
gobbmooooobbooobboogoooon
gboboboobooboboooooboobgoon
troooobobgoobooooobobomooo
gbobobooobobboboboboogn
gbooobboooboobobboooboon
gboobobooboboboooobobgon
gboobobooboboboooobobon
gbooboboobooon

gboboboooooboobobogoon
goboboboooooboboooooboOoso

nooooobobobooobboooobgo

gooboooooobbooobbooooon

gbooobmooooboobgoogooooboooDo

obooboobooobooboobomoboobogoo
gooooooboboboooooboobgoo
obobooboooboboboooooboboo
gboboobooobobobooooobobooo
ubgbooboobooooobbooobboaon
gobooboobooooobbooobbooon
goboooobooooobbooobbooon
goboooobooooobbooobbooon
goboooobooooobbooobbooon
goboboooooooobbooobbooon
goooooooooobobooobbooon
goboogooogo

ooooon
ooobooooobobobooooooobo
oobobooooobobooooooboogoo
oobobooooobobooooooboogoo
gbobobooboobobooooboobgon
Ux D0 0DMmmoobooooooboon
gobobobooboboboooobobgon
gboboboobobobomobomoobgo
gboobgobooboboboooobobgon

goboboooboooobbooobbooobo

T 5
& el e |
i %
cea
|| mam |8 o W d 2
a1 LR BB

gooooooboooboboobboobbOoboooobo

19994 20004 20014 20024 20034 20044 20054 20064
DEAd BIRIk/ED OfRikdts OEEH 8 &k amneg it l‘ﬁ“éﬁi“ﬂ

gbooooooooobooooooooog

19994 20004 20014 20024 20034 20044 20054
(2R MR /E 0 08k 75 0B 5+ mE 3T 0T mEe|

oooooooooooooooooo



S
o

FIAE (%)
S 8

o

y = —8.5452x + 33.805
R? = 0.6585

0

0.0 05 1.0 15 2.0 25
HAREE(FHY)

gooobooooooooooooobooooooooooobooo

goboooobooooooooooobo

gbobgobobobobooon
gobooobobobbooobooboboo
gboobooooobobobooooboobogoon
ooooObboo0ooomobooboooooobmon
oooobbobboooooooboooooo
oboobooooobobobomooboobgon
goooobooobobbbboboooboboooon
doooooooooboooboooooboo
obobooooobobobooooboobogoon
obobooooobobobooooboobogoon
obobooooobobobooooboobogon
obooooooboboboooooboobogon
oobooooooboboboooooboobogoon
obobooooooobooo
gooboooboboboboooobobo
ooooooooboboboooooboobogon
oooboobobobooobooobooogoooon

b0 oboboboooo boooorpgog

o1
[S)

—— KRORESE
—=- FHlEhI-RES

>
3]

BEE(FLY)
»
o

—

X4 H
w
o

"

19994 20004 20014 20024 20034 20044 20054 20064

w
o
L
L
L
L
L

gooooooooooooooooboooooboooooobooo
ooo

ogooooooobooooooboooooao
godooooooooobooooooooon
ogooooooobooooooboooooao
gooooooobooouoooboooooao
godooooooboooooooboooooao
ogooo

goodobodooooooooooooon
ooooboobooobobooooooao
O http://abchan.job.affrc.go.jp/0 0000 OO
ogoooooooooad

gooogo
oooboboooooboboboOodnooom
goobooobooboboobooobonbg
Moooobobobobooooooog
oooooobobobobbooboboon
o100



uob ocoooooobooo oboOoomood

obtbgooboobuoobuoobonooon

oboooooooboobobooon

oogoo
gboboooooboombombooooobo
gboobooboobooboboooobobgn
gbobooboobooboboooobobgn
gbobooboobooboboooobobgn
gboboboobooboboooobobgon
gbooboboobooboboooobobgon
gobobobooboboboooobobgon
OooO0ooooooOooOooOoon-3000
O0O0000O0dn-3HUFAOOOOOOOOOO
o oboboobooooooboobgo
gboobobooboboboooobobon
gbobobooboboboooobobgoon
gboboboobooboboooobobgoon
gbobobooobobobooooobobon
gbobobooobobobooooobobon
gbobobooobobobooooobobgon
oboobooboooboobobooooobooDo
oboboobooobooboboooooboobon

ooooooooooooooo

O0o0oooooooooooooon ,lﬂ 15 r
i
o
- g
~ 8 zE
i =

1

g —_
i< 4 }F i3]
P o
I G
Ka =
2 1 1 1 1 1 ] &8
B

400 1 1 1 1 1 ]

0O 3 6 9 12 15 18
0 3 6 9 1215 I8 FBRRT ()

iEBrEE ()

goooooooooobooobooooobobooobbooooDo 0000oo0oooo0ooooo0ooooboO0O n-3HUFAD O
oo0ooooooooo oooo
e 000D DOUOoDODOOODDO e 0000 OoOOODODODO



goboooobobogon
gobboooboooobboobboooon
ggboboooooooobooobbooon
oooooobooooboooooooomoo
0oooboboooomooobmpsudbgon
D000 oooooooooooooooo /o
goooooooooobbbbooooooooo
ggbobooooobooobooobobooon
Ui0Dwbbbooobooooobobooon
gbooooboobobobooooon
goobooooobooobooobbooon
0000000000000 /00000000
00 /000000000MP-30EYELAD O

gbobooooobobomoomoboobong

gboboooooboboboooobobon

gboboooobobobooomboboong

oboobooooobobobooooboobogoon
obobooooobobobooooboobgoon
ooooooboobobooooogoooooboon
UbomobobobooboobobOodx ogo
000000 /0000000000000 n-
SHUFAO O OO 00 0000 00y (1110
oboboobooooooooboOono oo
MOoo0000000000000o0o00m

000 ODooooooooo ooooooooo

gdbooooobbouooobbooobobooan
ggboboooobbooobbooobboan
gobooooobbooobbooobboon
goboboooobbooobbooobboon
goboboooboooobobooobooo

goooogn
goboooobooobbooooboooon
godoboooobooobobooobbooon
gooboooobooobbooobbooon
gogobooobobooobbooobbooon
gogobooobobooobbooobbooon
goobooboboboboooooboobo

gooogo

gbooboboboooobobobooon
gbhobooOnooboboobooboobg
gboobooobobobooboobobg
Ooro-rrmn

goboooboobobobobobobbon
rmoooobooboooboobong
gooboooboboboobbooboong
moo-ud



uob ocoooooobooo oboOoomood

gobggbobouoobuobobooboibd

obobooooobooboboooooon

oogoo
gombogooobobobobooboboobo
gboobooboobooboboooobobgn
gbobooboobooboboooobobgn
gbobooboobooboboooobobgn
gbobobooboobobooooboobgon
gboobooboobooboboooooboobgo
gobobobooboboboooobobon
gobobobooboboboooobobon
gbooboboobobobgooooobobgon
goobmboomobobooooboobgon W
go0o0oooooooooobooobooononoo gooooooooooooooooooooboooOoooo

oooooooooooooo

000000000M0ON000000000 N0000D000000D0000000
0000000000000000000000 ] P Y
0000000000000000000000 s R
0000000000

ooooad

doooooodoooooom@ooooao
00d0doDO00oo0DOoooooooOooao
0o0do0doO0ooooDOoooooooOooao
0odoDooodoooooDooooomooO
0odo0odoDO0ooooDOoooooooDoooaon
0ododoDooooooDmoooooooaon ; - b
ddddooooooooooooooooon DDDDDDDDDDDDDDDDDDDﬁDDDDDDDD

nonoooonoonoooonnonoon  o3988te22a2eiie%han0nnnns
gdddooooooooooooobooooo DDDMMD?“
gdddooooooooooooobooooo 23

gogodoood

gobobooobobooobobooobbooon
goboobooooooobobooon

gooboooobooooobon
gbobgoooboobobobooooobo
gbobooboobooboboooobobgn
gboboboobooboboooobobgon
gbooboboobooboboooobobgon

i
AR 4 s

go0oooooooomooooobooononoo

ooodoooooooooooooooogd 000000000000 0000000000000000

000000000000 0000000000 0000000000000000000000000
0oo

O00000000oo0oOoooooom 0000000000000000000000000000

O



goMmooobobobobogoooobobo
gogboboooooboobobooobbooon
ggboboooooooobooobbooon
oooooboboooooooomobobo
gogboboooobooobooobbooon

gobboooboooobboobbooon
goboboooooboooobooobbooon
gogboboooooboooobooobobooon
gogobooooobooobooobobooon
gooboooooboooobooobobooon
goo

gogo
gbooboobooboboboooobobo
gbooboooobobobooooboobogoon
gboobooooobobobooooboobogoon
moobobooooobobobooobooogon
gboobooooobobobooooboobogoon
oogd
goboboobooboboboooobobo
oboobooooobobobooooboobogon
obobooooobobobooooboogoon
obobooooobobobooooboogoon
obobooooobobobooooboobogoon
obooooooboboboooooboobogon
oobooooooboboboooooboobogon
oooooooobobobooobooboobogon
ooooooooboboboooooboobogon
ooooooooboboboooooboobogoo
obooooooooon
goobooobobobobooooobobo
oooooooobobobooobooboogon
ooooooooboboboooooboogoo
ooooooooboboboooooboogoo
ooboboooooboboboooboobobogoo
oooboooooooboomm

gooo

goboboooboooobobooboboooon
gogobooooobooobooobobooon
gooboooooboooobooobobooon
gooboooooboooobooobobooon
gbobooooobobobooooboogn
gboobgooog

goboogoooo
000 oo+ oo 0000 0o -H1m-11n

000 ODooooooooo ooooooooo

gooooooooooboooobooooobooooOoboOooooboo
gooooooobooooobooo

#r 7 4 ZUAOT

o | | | | 28 FRTRYTREDE SHECHHBED?

A YT B BYY

O C MyT D XHT

?
1
.’-
iL
7
7
#
|

gbooooOoOoooOoOoOoOooOooOobo0obbOOOOOO

g SO
Jod0do0ooboboooooooboooooobobboooao

0000000o0oooooooooo



uob ocoooooobooo oboOoomood

googgooggon

goog

gooboooobobooboooobooboon

gboobooboobooboboooobobgn
gbobooboobooboboooobobgn
Moomoboooboobobooooboobgn
gboobobooboobbobmoobobgo
gboobooboobooboboooooboobgo
gobobobooboboboooobobon
gbobobooombobooooobobgon
gbooboboobobobgooooobobgon
gboobobooboboboooobobgoon
gbooboboobobobooooboboon
gboboboobobobooooboobgoon
gbooboboobobobooooboobgoon
gboboooooboobogoo

gogo
obobooooobooboboooooobo
gbobooboooboboboooooboboo
gbobooboooboboboooooboboo
gbobooboooboboboooooboobon
gboboobooobobobooooobobon
gboboobooobobobooooobobgoo
gboboobooobobobooooobobgoo
gboboobooobobobooooobobgoo
gboboobooobobobooooobobogoo
gboboobooobobobooooobobgon
gboboobooobobobooooobobgon
goboobboobooboboooboobooobo
goboboobooobobobooooobobogoo
obooboobooobobobooooobobogoo
obooboobooobobobooooobobogoo
gbooboboooooobooobo

gogo
gboboooomooboobobooobo
gboobooboobooboboooooboobgo
gobobobooboboboooobobon
gobobobooboboboooobobon
gbooboboobobobgooooobobgon
goooooboooooobboobooooon

N

oooooobooboboobooobobooon

00000 oooooooooooooooooooogo
oooocoooobooo

BELUROIIHBAREBL=EROEH

6000 1200
5000 'H 4 1000
4000 1 - 800
3000 ] Fi‘ . - 600

[T
i E
Jmm
]

2000 - ~ 1 400
1000 ol 1 200
. F
0 0 R

_ o o e e e e e = e

00o0o0o0oooooooooooooooooooogoogo
oo@oooooooooooooooocooooon
oooooooooooooooOoOoOoOOOOOOO
oooo

oobmobobooooobobobooooobo
oooooobooboboobooobooboooon
ooooooboobobogoboooboobooon
gooog
gopoooooobobboboobooboo
oooboooboobobooboooboobooon
oooooobooboooboooboobooon
oooooobooboooboooboobooon
gboobooboobobooboooobooon
gbooboooooboboobooooboobooon
mooooooobboooooboboboooon
goobooooon
gboobooobooboboboooobobo
goobooooboboobooooboogoon
gboboobooboboboooboobo
gbooooobooboboboooobobo
gbooboooobobobooooboogoon



ggbboooooboobbooobbooobo

gobboooboooobboobboooon
ggboboooooooobooobbooon
gogboboooooon

gooboooboo™@oooooboobo
ggbobooooobooobooobbooon
goboboooooboooobooobbooon
gooo

ooooon
oooboDoobooboboboooooboobo
gbobooooobobobooooboogn
uboobooooobobobooooboogon
gbobooooobobobobooobobonbo
gbobooooobobobobooobobonbo
gboobooooobobobooooboobogoon
oboobooooobobobooooboobogoon
gboobooooobobobooooboobogoon

BABEIZEIT DR RERER
O [E3EHR = D21

TV O ERTIRE. &
UG ERERE

7Y D% - Bl LB FERED SR
ROLELFKEETRF AR

000 ODooooooooo ooooooooo

et —E: - ;»

go0o0ooooooooooooooooooooooooo

ooooooooboobooon
gboboboobooboobobobooon
gooboooooboboobooobobgooboon
goobooobooboboboobobooboon
ooooooboboOoooboboobooon
goobooobooboboboobobobooon
goobooobooboboboooboboobon
gooboooboobgoo

AEFEICHTEIH
B B Al 0D [)38e 4%
HoeiE

ooooooooo



uob ocoooooobooo oboOoomood

gooooooobooobo
odmbooooboMnooodoooocdooooooooooboooooooooooooooooooooooo
coooboooooboooooocoooboocooobooooooooooooooOobooOo0ooooOooboooboOooon
gooboboooooooooboooooboOooboooooOooooOooOoobbo0obooOooooOooOoon

oooooogbad

ooooooooboobobooooooobo
gbobobooboobobooooboobgon
gboboboobooboboooooboobgoon
gboboboooooooboboong

gbobgoooboboboboooobo
gboobobooboboboooobobgon
gbobgobooooobobobooooboobo
gboobobooobooooobob

goboboooobobobobooooobo
gbobobooobobobooooobobon
gbobobooobobobooooobobon
gboboobooobobobooooobobgoo
gboboboooboobobooooobobon
oboboobooobobobooooobobgoo
ooobooooboooon

oboboooooboobobooooboobo
gbobOoboooboobobooooobobgoo
gboboobooobobobooooobobgoo
gboboobooobobobooooobobgoo
gboboobooobobobooooobobgoo
gbooboobooobobobooooobobon
gbobooboooboboboooooboobon
oboooooooo

gobobooobobooobobooobbooon
gobooooobooobobooobbogon
gooooooboooobobooobobooon
gooobooooooobobooobbooon
gooooooobooobbooobbooon
gooooooobooobbooobbooon
gbobobooboobobooooboobgon
gboboboobooboboooooboobgoon
gbobobooboboboooobobgon
gogo

gbobgoooboboboboooobo
gboobobooboboboooobobgon

N

gbobobooooobobobooooboobo

goooooood

goboooobobooobboobbobbboobomooon
o000 ooobooooDo

gogbbooobobooobboaobbooob
gogbobooobobooobboobbooob
gogbobooobobooobboobbooon
gogbobooobobooobboobbooon
gogboboooobobooobboobobooon
goo
gobobooooooobboooboooon
gogobooobobooobboobobooon
gogobooobobooobboobobooon
gogobooobobooobboobobooon

gogbobooobobooobboobbooooo

oooooooooooooooobooon
odooooooooooooooooggn
ooooooooooooooooooogoo
oooooooooogoooon
0000ON0000000000000000000000
0000000000000



O o 0O

ooobooobooboboboooooboobo
oobooooooboboboooooboogoo
ooooooooboboboooooboogoo
ooooooooboboobooooobooon
ooooooooboboobooooobooon
oogd
goobooooboboboooooboobo
gooooooobpDbDOOMmOooooboon
gbobooooobobobobooobobonbo
oboobooooobobobooooboobogoon
gboooooo
gooboobooboboboooob -0b0
boboo-gbobobomobooboobo
-000000000b0ob0O0o0o0boobogon
obobooooobobobooooboogoon
obobooooobobobooooboogoon
obobooooobobobooooboobogoon
ODoooooobobooooobooboobooon
oooboooon
gooboooboobobobooooboobo
oooooooobobobooobooboobogon
ooooooooboboboooooboobogon
ooboooboooboooooobooooobo
oboooooobooboboooooboon
goobooobobobobooooobobo
oooooooobobobooobooboogon
ooooooooboboboooooboogoo
ooobooooobooobobDomoboogon
oooooooobmobo™mooobobonog
ooooooooboobobooon
ooobooobooboboboooooboobo
ooooooooboboboooooboogoo
oooooooobobobooooobOoooo
omobomoobooon
oooboDoobooboboboooooboobo
ubmobmobobobooooboobogoo
uboobooooobobobooooboogon
gbooboooobobobooooboobogoon
gbooboooobobobooooboobogoon
gboboooooboboboooomoogon
gbobgooooobobgobooooobo

000 ODooooooooo ooooooooo

O o 0O

ggboboooboboobobooobbooobn

- A

e
"\!Q.“

. ? s S -

Imm

gooooobooooboooobooboobooooooooo

gbobooodobobooabbooooobooan
gogboboooobbooobbooobboaon
goboboooobbooobbooobboob
gooboooobbooobboooboboon
gobobooooobod

goboooobooobbooooobooon
goobooooobooobbooobbooon
goobooooobooobbooobbooon
gogobooooobooobbooobbooon
godobooooobooobbuooobboon
gooooooo

gooboooboboooobboohoogooon
gooboooboobobooboooobobooboon
goooooboobobooboooboboobooon
god
00000ON0o0000o0o0o0o0oooo0o0oo0o00o00o
goooooooooooodm

NN



uob ocoooooobooo oboOoomood

Jomgoooooobogoooooood

o o OO0Ooo
0oopooo |0 0 O0|g |0 0O Olggo o ] ] O ] O 0DMmDOoOoaGoao
ooooo 0 |ooooo 0000000000000 00D00oDooo 000Do0ooO0oooo
ooooo | el ood 00000000000000000000000 |000000000004d
ooooo o oooon 00000000000000000000000 |000000000000
ooooo ooo 0000000000000D0000000000 (000000000000
ooooo 00000000000 000000000000 |000000000000
ooooo 0000000000000 D0000000000 |0D00000000000
ooooo 00000000000000000000000 |000000000000
ooooo 0000000000000 D0000000000 |D00000000000
oooog 0o0oOoooOoooon ooooDOooooooo
ooo 0oooDooooooo
ooooo ooooo 0000000000000 00D00oDooo 000Do0ooO0oooo
ooooo ooo 0000000000000D0000000000 |000000000000
ooooo oooon 00000000000000000000000 |000000000000
ooooo ooo 0000000000000 D0000000000 |000000000000
ooooo 00000000000000000000000 |000000000000
ooo 0000000000000 D0000000000 |0D00000000000
0000000000000 0000000000 (00000000000
0000000000000 D0000000000 |0D00000000000
00000000000000000000000 |000000000000
00000000000000000000000 |00000000
000000O0D0O0DOoooOoo
0000000 |0D0ooo ooooo 0000D000000000000000000 0ooo0oooooon
oo0OoooOo |0Doooo 00000 |00000000000000000000000 |000000000000
0oDoooOo (0000 00000 |0000D0000000000000000000 (000000000000
0o0oo0Oo |0Doooo 0000000000000 0000000000000000 |00M0000000ono
ooooooo 00000 |0000000000000000000 0Momoooooooo
ooo ooooo ooooDOooooooo
ooooo 0oooDooooooo
ooooo ooo
ooo
0000000 (00000 ooooo 0000000000000000000000 000 00 0mo O
0000000 (00000 00000 |00000000000000000000000 |000000000000
0o0oo0Oo |0oooo 00000000000000000000000 |000000M00000d
JoDO00oDOo |0D0Doo 0000000000000 D0000000000 |D00000000000
ooooooo | o 00000000000000000000000 (00000000000
ooo 0000000000000 D0000000000 |D00000000000
00000000000000000000000 |000000000000
0000000000000 0000000000 |000000000000
000O00o0oO00oOoOoooooo oooOooooooo
0000000 |0D0ooo 0000D000000000000000000 0o0ooooOooooon
oo0ooo0o |0Doooo 0000000000000D0000000000 (000000000000
000DO00oD0O (00000 0000000000000 D0000000000 |000000000000 1
ooooooo | o 00000000000000000000000 |000000000000
ooooooo 0000000000000 D0000000000 |0D00000000000
ooo oooo ooooooooooooq
ooooo ooooo 0000000000000000000000 0o0oooOoooon
ooooo ooo 0000000000000 D0000000000 |D00000000000
0oooao qo000 00000000000000000000000 (000000000000
ooooo ooo 0000000000000 0000000000 |000000000000
ooooo 0000000000000D0000000000 |000000000000
ooooo 0000000000000 D0000000000 (000000000000
] 0000000000000 D0000000000 |000000000000
0000000000000000000 oooOoDOooooooo
0ooOo0oooooooDoq
ooooDOooooooo
0oDO0oDoooooo
oooo0ooooooooq
ooooo ooooo MO0 0000000000000000000 0o00oooOooooon
ooooo ooo 00000000000000000000000 |000000000000
ooooo Jo0000 0000000000000D00000000000000000000000
ooooo ooo 00000000000000000000000 |000000000000
ooooo 0000000000000 D0000000000 |0D00000000000{
ooooo 0000000000000 0000000000 (000000000000
ooooo 0000000000000 D000000000 |D00000000000
ooo 00000000000000000000000 |000000000000
00000000000000000000000 |000000000000
0000000000000D0000000000 |000000000000
00000000000000000000000 |000000000000
0000000000000 0000000000 |0D0000
00000000000 O00D0000000000
0000000000000 DO000Ooooooo
00000000000 000000000000
0oDO000o0ooOoooooo




000 ODooooooooo ooooooooo

0o O 0oooao
0oooooo0 |0 0 O0|g |0 O Olgoo o ] O ] ] 00DmOoOOD0OoaDo
ooooo 0 |0DO0O0oo 0000000000000 000000000 0o000oooooon
ooooo | el ood 00000000000000000000000 (0000000000004
ooooo o 0000000000000 00000000000000000000000
ooooo 00000000000000000000000 (000000000000
ooooo 000000000000000000000000000000000000(
ooooo 0000000000000 0000000000 (000000000000
ooooo 000000000000000000000000000000000000
ooooo 0000000000000 0000000000 |000000000000(
ooo ooooo 0oo0oOoooOooooono
Jooooooooooo
0oo0DO0oo0oO0oooono
oooooooooooo
0oDO0oooOooooono
0o0OoOo | 00 |0D0O0o0o 0000000000000 000000000 0oo0O00oO0oooon
ooooo | el ooo 00000000000000000000000 |000000000000
ooooo | BO 0000000000000 0000000000 (000000000000
ooooo 00000000000000000000000 (000000000000
ooooo 0000000000000 0000000000 (000000000000
oo oooo0oooooon 0oo0oooOooooono
Jooooooooooog
0oDO0oooO0oooono
ooooooooooooq
0000000 |00000 | 00 (00000 |00000g 0000000000000 MO0000000| 00000000000
0000000 |DoDoo | M ooo 00000 |00000000000000000000000 |000000000000
oooo ooooo | B0 00000 |00000000000000000000000 (000000000000
ooooo oo 0000000000000 0000000000 (000000000000
ooooo 00000000000000000000000 (000000000000
ooooo 0000000000000 0000000000 |00000000
ooooo 0000000000000 0000000000
] 0000000000 00000On
00000 | 00 |0DO00oo 0000000000000000000000 00moooooooon
ooooo | WD ooo 00000000000000000000000 (000000000000
ooooo | B0 doooo 0000000000000 0000000000 (000000000000
ooooo ooo 000D00000000D0000D0000000 |0D00000000000
ooooo 00000000000000000000000 (000000000000
ooooo 0000000000000 0000000000 (000000000000
ooooo 00000000000000000000000 (000000000000
] 0000000000000 0000000000 (000000000000
oooo 0oo0DO0oo0oO0oooono
ooooooo
ooooo | 00 |oDoooo 0000000000000 000000000 oooooooooon
ooooo | mE ooo 0000000000000 0000000000 (000000000000
ooooo | B0 00000000000000000000000 |00M0Mmodooooog
ooooo 0000000000000 0000000000 (000000000000
ooooo 00000000000000000000000 (000000000000
ooooo 0000000000000 0000000000 (000000000000
ooooo 00000000000000000000000 (000000000000
oo 00000000000000000000000 |0000000000
0000000000 0O0oo0Oon
0000000 (00000 | 00 |00O0o0o 0000000000000000000000 0oo0Oo0oO0oooon
0oooooo |ooooo | e ooo 00000000000000000000000 |0000000000000
noooooo |ooooo | OB 0000000000000 0000000000 (000000000000
ooooo ooooo 0000000000000 0000000000 (000000000000
ooooo 0000000000000 0000000000 (000000000000
oo 00000000000000000000000 (000000000000

goboopoooooooOoOoOoOoOoOoooooooo
gooooOoooooooooooooooooo
goooooooo

00000000bo0o0oo
goooocooooooo
gooooooo




uob ocoooooobooo oboOoomood

Jompoooboobboobbooboboobobouoon

oooomo (o o off gloooo|fRPE o o O O O 0DmAoooo
00000 | 00 |00000 |00000 | 0D0O0O0DOO00DOO00OD0000C0| DOO00D0O000mOO0D00000
00000 | DM |ooooo |ooooQ |00000000000000D000000 |00000000000000000000
ooo oo 0D000D00000000000000 |(000000000000000000000
0D000D000D000D000D00 |D000D0000000000000000
0D000D0000000D0000000 |0000000000M0000000000
000000000 00O0000000DO (0000000000000
0D000D00000000000000
0D000D000D0O0DOO0DOO
00000 | OO0 |00000 |00000 | 0000000000000000000 | 0O000000000000000000
OO000 | D@ |ooooo |ooooQ |00D000DC0O00DOO00DOO0000 |00000000000000000000
ooopo | 2o OO0O0OO |00000000000000000000 |00000000000000000000
ooog 0oOOQ |b00O00OOOODO0DO00000000 |00000000000000000000
Ooopop |00000000000000000000d00000000000000000000
Ogogp |GE0000D00D00D00000000 (00000000000000000000
0D000D000DOO00DCO00DOC0 |D0000000000000000000
00000 |gpppopopooo00D00000000 |00000000000000000000
Ui0000 |pggpoooooooo000O000onoD (00000000000
oo noooooo
00000 | 00 |ooooo 00000D0000000D000000 | 0O000000000000000000
0ooooo | @@ |lopooao 0D0C00D000DOO00DCO00DOC0 |D0000000000000000000
ooooo | 90 |gg 0D000D000D000D0000D0000000000000000000noon
ooooo 0D0C00D000D0O00DCO00DOCO |D0000000000000000000
0D000D000D000D0000D00 |D0000000000000000000
0DOO0D0O00DOO 00000000000 000000000
oDoooo
00000 | 00 |00000 |00000 | 000O00DOO00D0O00O00000C0| DOO00D0O0000000000000
00000 | D8O |ooooo |ooooQ |00DC0O0DCOCOO0DOCOO0DOO0O0CD |00000000000000000000
ooooo | oo 0D000D000D000D000D00 |D0000000000000000000
ooooo goooo |lopoop |DoooDoooODOOOOODOD000 |[00000000000000000000
0D000D000D000D000D00 |D0000000000000000000
oo 00000 100000 5 ppapppoo0000ONO000 |000D00000000000000000
0D000D000D000DO000D00 |D0000000000000000000
vobul \pgpoppooooo 0000D0O000000000000000
ooooo 000000000000000000
00000 | OO0 |00000 |00000 | 0000000000000000000 | 0000000000000000000
00000 | D@0 |oooo |ooooQ |00DC0O0DCOOODOCOODOO0DD |00000000000000000000
oo 00 |gg 0D000D000D000D000DO0 |D0000000000000000000
000000000 D000D0O00DOO |D0000000000000000000
0D000D000D000DO000D00 |D0000000000000000000
000000000 D000D0O00DOO |D0000000000000000000
0D000D000D000D000D00 |D000D0000000000000000
oooOoooooo 0D000D000D000DOO0DOOn
oo
00000 | OO0 |00000 |00000 | 00000000000000000000 0000000000000000000
00000 | D@ |ooooo |ooooQ |00DC0O0DCOOODOCOODOO0DD |00000000000000000000
0oooo oo 00000 |0000D0DDDDO000000000D |D0000000000000000000
goooo|loooo|boooDooooDOOOOODODOOD |00000000000000000000
oooono oo 0D000D000D000D000D00 |D000D0000000000000000
Oppop |B00O0B0ODD00000000000 |00000000000000000000
0D000D000D000D000D00 |D000D0000000000000000
000D |gppgpppooooo0000000OnD |00000000000000000000
00000 |gppoooo0oD000DO00DO0 |D0000000000000000000(
oooo 0000000000000000000 00000000000000000000
ooooo 00000000000000000000
ooooo OooOooooooon
000000 |00000 | 00 (00000 000000D000D0000D00000| DO0O00D0O0D0O0000D000D000
000000 |ooooo | @@ |ggooo 0D000DOMO0D000D000D00 |D000000000000000MO0n00
Ooooooo |ooooo | 90 0DOC00D000D0O00DOO0DOD |0000000000000000
0oo oooo 0D000D000D000D000DOO
0D000D000D000D000DOO
0D000D000D000D000DOO0
0D000D000D000D000DOO0
000000 |00000 | 00 |00000 |00000| 0O00O0DO000OO0000000000| DODOO0DOO00O0O0O0D00O0O0O0
oooooo | 00000 | D@ |ooooo 000000000D00D00D0000 |D000D0000000000000000
ooonoop |B0000 1 00 OoooQQp |00000000000000000000 |0000000000
oooooop | BEEE Ooooo |00000000000000000000 | 0000000000000000000
0oo0oo 0DO000D000D000D0O00DOD |0000000000000000
a 0D000D000D000D0000DO0
0D000D000D000D000DOO
0D000D000D000D000DOO0
0DoOoooooo
00000 | 00 |00000 |00000 | 0DOO0DOOO0DOO0DO000C0| DOO0DO0O0000O0000000O00
00000 | DM |oooo |oooo |00D000DOO0DOOO0DOO0DOOQODO00DO00D000D0O00DO0
ooooo | 90 |go 0D000D000D000D000DO0 |D0000000000000000000
0oooo ooooo 0D000D000D000D000D00 |D00000000000000
00ooo ooooo
ooooo
ooooo




000 ODooooooooo ooooooooo

oo uooouoon

gogogoooogogogn

gooogo

Furuita H., Unuma T., Nomura K., Tanaka H., Okuzawa K., Sugita T., and Yamamoto T., 2006: Lipid and fatty
acid composition of eggs producing larvae with high survival rate in the Japanese eel. Journal of Fish
Biology, 69, 1178-1189.

Hirose T., and Minami T., 2007: Spawning grounds and maturation status in adult flathead flounder
Hippoglossoides dubius off Niigata prefecture. the Sea of Japan. Fisheries Science, 73, 81-86.

O#00,0000,0000,0000,0000,2006:0000000000 00000000000 MO
O0.0000doooooooon, 17, 69-82.

Iguchi N., and Kidokoro H., 2006: Horizontal distribution of Thetys vagina Tilesius (Tunicata, Thaliacea) in the
Japan Sea during spring 2004. Journal of Plankton Research, 28, 537-541.

John K., Kanamoto Z., lizumi H., and Mukai H., 2006: Seagrasses of the genus Halophila thouars
(hydrocharitaceae) from Japan. Acta Phytotaxonomica et Geobotanica, 57, 129-154.

000 ,0000,0000,0000 ,0000,2006:0000000000000000000A0
doooooooooooooooboD .oooooo, 44, 19-24.

Kiyomoto M., Kikuchi A., Unuma T., and Yokota Y., 2006: Effects of ethynylestradiol and bisphenol A on the
development of sea urchin embryos and juveniles. Marine Biology, 149, 57-63.

Komai T, and Takada Y., 2006: A new species of the hermit crab genus Pagurixus (Crustacea: Decapoda:
Anomura: Paguridae) from shallow coral reefs of Ishigaki Island, Ryukyu Islands. Species Diversity, 11,
327-337.

Miyahara K., Ota T., Goto T., and Gorie S., 2006: Age, growth and hatching season of the diamond squid
Thysanoteuthis rhombus estimated from statolith analysis and catch data in the western Sea of Japan.
Fisheries Research, 80, 211-220.

Nomura K., Morishima K., Tanaka H., Unuma T., Okuzawa K., Ohta H., and Arai K., 2006: Microsatellite-
centromere mapping in the Japanese eel (Anguilla japonica) by half-tetrad analysis using induced triploid
families. Aquaculture, 257, 53-67.

Shirai S., Kuranaga R., Sugiyama H., and Higuchi M., 2006: Population structure of the sailfin sandfish,
Arctoscopus japonicus (Trichodontidae), in the Sea of Japan. Ichthyological Research, 53, 357-368.

Shirai S., Yoshimura T., Konishi K., and Kobayashi T., 2006: Identification of phyllosoma larvae: a molecular
approach for Japanese Panulirus lobsters (Crustacea: Decapoda: Palinuridae) using mitochondrial rDNA
region. Species Diversity, 11, 307-325.

Terazaki M., Iguchi N., Hashidzume K., Hirakawa K., Morimoto H., and Kuroda K., 2006: Distribution of
chaetognaths in the Japan Sea in the winter of 1997 and in the autumn of 1999. Coastal Marine Science,
30, 432-438.

Tian Y., Kidokoro H., and Watanabe T., 2006: Long-term changes in the fish community structure from the
Tsushima warm current region of the Japan/East Sea with an emphasis on the impacts of fishing and
climate regime shift over the last four decades. Progress in Oceanography, 68, 217-237.

0o0oo,0000,0000,2006:00000000000000000000000.0000 , 249-
265, 2006.

Yamano K., and Unuma T., 2006: Expressed sequence tags from eyestalk of kuruma prawn, Marsupenaeus
japonicus. Comparative Biochemistry and Physiology, 143A, 155-161.

0000 ,0000d,2006: 0 0000000000000 .O00000O000O0, 72,1108-1110.

Yube Y., Iseki T., Hibino M., Mizuno K., Nakayama K., and Tanaka M., 2006: Daily age and food habits of
Lateolabrax latus larvae and juveniles occuring in the innermost shallow waters of Uwajima Bay, Japan.
Fisheries Science, 72, 1236-1249.

Watanabe T., Katoh O., and Yamada H., 2006: Structure of the Tsushima warm current in the northeastern Japan
Sea. Journal of Oceanography, 62, 527-538.

NN



uob ocoooooobooo oboOoomood

gogbbooooobobogo

0o0do,2006:DNAODODODOODOOOODODOOD .OO0O0DO0DODODODODOOOODOO,1,17-19.

oodo,2006: 0000000000000 0ODOOO0O .FRADODODOO,7,31-31.

0000 ,2006:20040 10-11000000000000000O0000O .00D00000O0O0OOOOO
17018 0 0 O, 24-24.

Oo00d,2006:20030 20060 1000000000000 0O0OOOOOOOOOOOO .O000O0OOO
doooooo 17018000, 139-145.

0000 ,2007-0000000000000000000000000,00000000O000O000
0000 .000o0ogoogooooooon, 2, 2-5.

0000 ,2006: 000000000000 .000000000O0O0OOOOOO),1,11-13.

0000 ,2006:000000000000000 .000000000000O0OO0OO ), 1, 20-23.

ooodd,2006:004000000000000O0O00O0O0O0O .O00O0O00O0O0O0DODOOOO0OO0O,1,8-
10.

oooo,2006: 000000000000 0O0OOO0O00O0O0O 30000000 . .0onoboboooooon
oooooo,1,24.

0000 ,2006:000000000000000000OO0OOO0O .FRAOOOO ,6,21-21.

0000 ,2006: 000000000 -00010--FRAOODOO ,9, 10-11.

0000 ,0000,0000,2007:0000000000000000000000O000O0 .0000
ooododdoooooo 170180044, 71-79.

ooodd,z2007-000000000000000000.0000000000O000 170180 00 105-
114.

0000 ,2006: 00000 -0000000-FRAODOO ,9,14-15.

oodo,2006:00000000000O00O .FRAOOOO ,7,8-9.

ooodo,2007:-00000000000000 .000000O00O000O00oooo, 2,10-13.

0000 ,0000,0000,2007:0000000000000000000 .0000000000
0000 17018000, 56-57.

oood,0o0o00,0000,2007:20060 20060 00 0000000000000 0OOOOOOOOO0O0O
odooooooooooooono 17018000, 98-104.

0000 ,2007: 0000000000000 000000ODLDODOODODOO0O0O0OD .OD0DOODOoOoOo
ooooogo, 2, 6-9.

o0odo,0o0do,ooo,0000,000dn,2007:0000 ,00000000000000000
O0000oo0oooD .0ooooo0oooooon 17018000, 96-97.

oood,2006: 000 0000000000000 0OOO .00000000d0oooooooao,1,5-7.

oooo,00dd,gogdgd,2oe6: 00000000000 0000000000000000O00O00O0O
ooodood .oooooooooboooooo,O, 14-15.

Walker C.W,, Unuma T., Lesser M.P, 2006: Gametogenesis and reproduction of sea urchins, in “ Edible sea
urchins: Biology and ecology, 2nd edn.” ed. by Lawrence J.M., Elsevier, Amsterdam, pp. 11-33.

Jompoooooobboobbooboboobboobn

go00ogoooogodogoooogogog

gooogo

0000 ,0dd0,00do,2006:000000000000000000000000 Gadus
macrocephalus D 00000 (OO ). 0000 , 54, 407-408.

Fuminori T., Yutaka H, Kengo O., Yasuhiro S, and Toshio T., 2006: Effect of Artemia nauplii enriched with
vitamin A palmitate on hypermelanosis on the blind side in juvenile Japanese flounder Paralichthys
olivaceus. Fisheries Science, 72, 256-262.




000 ODooooooooo ooooooooo

Fuminori T., Yutaka H., Kengo O., Yasuhiro S., and Toshio T., 2006: Effect of light irradiation on dynamics of
vitamin A compounds in rotifers and Artemia. Fisheries Science, 72, 1020-1026.

0o00d,d0o00o0,0000,0000,2007:00000000000000D000DO0O0OO n-300
00000000 n-3HUFAO O OO (OO ). 0000000, 73, 284-286.

Mizuki H., Washio S., Morita T., Itoi S., and Sugita H., 2006: Distribution of a fish pathogen Listonella
anguillarum in the Japanese flounder Paralichthys olivaceus hatchery. Aquaculture, 261, 26-32.

oooo,0000,0000,0000,0000,0000 ,0000,0000,2007-000000
Joddooooooooooooboobooo .oooooboobog, 73, 55-61.

ooooo,do0d0 ,00doD ,0b000,00000,0000 ,0000,0000,2006:0000
0J00d000d0o0o00o00odoodoo0odoooooo0oo .0o0o0oooooooo, 34,
53-58.

0000,0000,0000,0000,&000,2007:00000000000000000000
00000000 .ooooooa ., 73, 461-469.

0000 ,0000,&000,2006:0000000000000000000000000000O.0
oooooo, 72, 886-893.

0000 ,d000,00booo,0b0d0,0b00o,2006: 000000000 0O0DODOODOODO
0000000 .000000ooooo ), 34, 43-51.

0000 ,0000,0000,2006:000000000000000000000000O0000O00¢0
O.0000000), 72, 1039-1045.

0000 ,0000,0000,0000,2006:000000000000000000000000A0
oodoooooo .ooooooo, 72, 725-733.

ooood,oooo,oddo,207:-0000do0odoooooooboboooboooooooooa
dodooooooooo(oo).ooooooag, 73, 505-507.

o000 ,0000,2006:00000000000000000000000O0OODO .O0000O00O0O
O, 34, 67-71.

o000 ,0000,2006:00000000000000 10000000000 .000000000
O, 34, 7-12.

Yokota T., Mitamura H., Arai N., Masuda R., Mitsunaga Y., Itani M., Takeuchi H., and Tsuzaki T., 2006:
Comparison of behavioral characteristics of hatchery-reared and wild red tilefish Branchiostegus
Jjaponicus released in Maizuru Bay by using acoustic biotelemetry. Fisheries Science, 72, 520-529.

gbooboooboogoooooo

oooo,b0bog,0bgogo,oo0ooo,oogo,ze06:0 0000000000000 00DOODO
oooooooobobobooo .ocoobobgooo, s, 34-38.
oooo,0bgobo,.0o0b,2006:00000000000000DOO0DO0ODOODOODOOD .DO
oooogooog,s, 46-51.
gogo,.0000,2006:00000000000000000000 .0000000000 ,5, 24-27.
gogdo,gogo,0obob,2006:0000000000DOOOOO0O0O .ODO000O0bOODbOn,s,
58-61.
gooo,0oo0o,00bd,2006: 0000000000 0DO0ODOD0OO0O0O0ODO0ODODODOODOODOD
oooooooo,0bobgoooog, s, 66-69.




gogo

gboboooboobobobooooboboboooboboboboooboboboboobobOoo
gbobooooooobobooooooboboobooooobobooooboobobooooooo
gbobooooobooboboooobooboboooooobobooooboobobOooooooo
gbobooooooobobooooboobobooboobobooboboooboboobobOoooooboon
ubobobodgbobouooobobuoooboooobbuooobboobbooobbooobbooaoboboo
goboboobbooobobuoobobooobbooobboobbooobbooobobooobboo
gbobooooooooboboboo@obooboooooboboooooooboobobDooDooobooo
goboobooboboooboboooobooobbooobboobbooobbooobbooobboo
goooboooboooboboooobooobbooobbooobooobbooobbooobDboo
goooboooboooboboooobooobbooobbooobooobbooobbooobDboo
gooobooobooobobooobooobbooobbooobooobbooobboooboboo
goood
gboobobogooooboobobgon

gogbboooooogobbuoobooooon

odoo00ooooooooooooooooooooooooonon
0000000 0000000000 Odrorm
00000000 DONOOImIn 0 MO0 000 00nOd oD
0 00O O O http://jsnfri.fra.affrc.go.jp/




