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Method of Oral Vaccination with Enteric-Coated Microcapsules
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Tele 10 Agglutinating antibody titers in sera of ayu 14days after vaccination.
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Number Number

Groups Individual serum titers (1: ) Ave, 2 2 *x
Injection (cont) 2, 2, 2, 2, 2, 2, 2, 2, 2, 2 08 4 6 40
Oil-adjuvanted vaccine 25paL/fish
Oral-1* 2, 2, 2, 2 2, 2, 2, 2, 2 02 1 9 10
MC 0.1 /  body weight)/day
Oral-2* 2, 2, 2, 4, 2, 2, 2, 2, 2 08 3 7 30
MC 1.0 /  body weight)/day
Oral-3* 2, 2, 2, 2 2, 2, 2, 2, 2 02 1 9 10
MC 1.0 /  body weight)/5days
Pre-immunized fish 2, 2, 2, 2, 2, 2, 2 2, 2 0 0 10 0

* Booster was administered 14days after the first vaccination.

**  Number 2 /10 =100

Tsole 2] Agglutinating antibody titers in sera of ayu 28days after vaccination.
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Number Number

Groups Individual serum titers (1: ) Ave, 2 2
Injection (cont) 4 8, 4, 8, 8, 4, 16, 4 4 64 10 0 100
Oral-1 2, 2, 2, 2 2, 2, 2, 2, 2 14 7 3 70
Oral-2 2, 2, 2, 2, 2, 4, 2, 2 2 14 6 4 60
Oral-3 2, 2, 4, 2 4 2, 8 4, 4 34 10 0 100
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The marketing research about the fish image of the
consumer in Kanagawa Prefecture.

Sunao OGAWA® , Kazushige USUIZ, Takayuki [ISHIIP2,

Shoutarou YAMAMOTO™2, Hiroshi
Kenta KATOU"S, Takakazu YAMAMOTO"® and Kimiaki

Recently, the price of the fish is very low.

ISHIIP4,
EGAWA®

It is important to understand the consumer®s consideration by doing the marketing research.
Therefore, the image with the fish and shellfish was investigated for the consumer in the Kanagawa

prefecture.

Moreover, the questionnaire survey of the item to which it attached importance when the consumer

bought the fish and shellfish was followed.

Statistical processing was done to the total consequence, and the difference of another consideration

was clarified at sex and the age.
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Development of transmission system for underwater video camera picture
and observation of fish schools in set-net.
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Study on transportation method of live Japanese common squid
Todarodes pacificus using the generator of oxygen

Hisashi

oooad

cooooooooooboocoobooboooboooo
gobooobooooooooobooOooooOoooon
ooboooooooooooooboOoooooooDo
gooooooooooboooboooboobooon
gobooooooooboooobooooboobOons
gobiooooooloobboooboooooobooon
oobD0o00o0oo0o0ooooo0ooboo0ooobDoOdkgO
obs400o0ooooooooobool,37rz0oooonn
ooooooooo

coooooooocooboocooboobocooboooo
oooooooDoDOoOoOoOoOoOoooooooooossg
goboooooopbooboboooboooooooon
ooooooD2000PP000000D000000O0
gboboooooooooocooboocOoooocOoooa
oootEs000oooooooooooooooog
gobooooooooooooboooobooooono
gobooooooooooocooboooooocoooo
gbobooobooooooocooboocOoooocOoooa
oobooOoooooooooooboOoooooooDo
oooooboooboooooooDo

ocoooooooooobocoobooboooboooo
gobooobooooooooobooOooooOoooon
gooooosQooooooPPg00oooooon
ooboooooooooooobooooboooooo
gobooooooooooooboooooobooooo
gobooooooooooooboOoooocOoooa
oobooOoooooooooooboOoooooooDo
ooboooooooooooobooooboooooo
gobooooooooooooboooooobooooo
gobooooooooooooboOoooocOoooa
oobooOoooooooooooboOoooooooDo
ooboooooooooooobooooboooooo
gobooooooooooooboooooobooooo

NAKATEGAWA® , Ryuta OGINO"Y, and Tomoyuki

NAGASHIMA= B E

obobooo21y000000obooooobooobooon
oboooooooooboocooboocooboooooo
oboooooooooboooboooboboooboboooo
ooooooooooooboooboooooooooo
0ooooooooPoooooopooooooogog
ooboooooooooboocooboooooooooo
oboooooooooboocooboocOooboooooo
oooooooooooobDoooboooooooooo
oboooooooooooobooobooooboooo
gobooboooooooboobooooooooDo

0ooogao

gb1400026000010010000000000
gooooboooobobooobbooobboo4.90000
gbobobooooooooboobobobooooobog
gogboooboboobooboboobooboooboobg
Ub00o0OpHODOOOOOO0OD1000000DO2600
pHO3C 0000000 bOobOoooooooooon
gbobobooooooooboobobobooooobog
gobbooobboooboboOuk-2000000pHD OO
oboooooobOoooOobopHDODOOOOFR2300
oooooooon

goobobobooooooooobobobobo
goobogl7vdbobobobobobobobobo
gogboobbooboobboobooboobobda
gboboboooooobooboboboboooobog
gisgooooboooooooobooboboooo
oo 0ooooooboboboboooooooogon
gogboobbooboobboobooboobobda
gboboboooooobooboboboboooobog
gooobeoobOOO0OODbDOODOOOODOODO
gbobooooobooboboecboooooobo
obooooooobooooLoOooAacioovoooDO
0420W0000OW360x H650x D430 mmd OO

2003. 2.260 000000000 NeO2-110
oofoooooooo
00 OoOoOooOoooooooo

i 0000000000D0229-1132000000003-14-34



48 ooboooooooooooooooooo

kgD OO O OODOOOOOCOODOODppmO OO
gogbooboboobobooboobobooboobooo
gobooboobobuooboobbooboobobo

gbooboboooboigooooooon
gobobooooooboobobobobooooooo
gogbooboboobobooboobobooboobooo
ug

googo

100 (kg) Dolppm).ph/ - ()

90 r

80

70

60

50 |

40

30

20 |

10 r

0 4—17

400 500 6:00 7:00 8:.00 9:00 10:00 11:00 12:00 13:00 14:00

gogbooboobbuooboobobooboobooo
obooobD14gooz2e0O

000014000 260

00000020 0000000000000000
000000000000000004000 0140 100
00000000000000025.40000000
20.4000000000000000002500000
0000000000000000000000000
00000000000000000000000017
00020000000000000000000000
0006.3000000000000078kg 021700
0000110200001202000000000000
0000000000000000000000000
0000000000000

000000000000006.72ppm00 02000
06.7ppn00000000000100000.54ppmO
00000100500006.3ppn0 000000000
0000000013040000004.56ppn0 000
000000000000007.63ppnd 000000
O0ppmO00 00000000000 O0O0C0OO0O0O20
000300010000 1ppm0 0 06.62ppn0 000 0
000000000000000O02kg0000000
00000000000006.41ppn0 0000000
0000000030 00000500000000
0000000000000000000000000
0000000000000000000000000
0071kg0 000130100000 04.9ppm0 000 O
000000000100001.58ppn0 00000000

Oo0OO0OO0OOOOOOsoOobOoOobsokg oo
cooboooooooooooooobooobooooo
ooooooboooooooboboooon
obOO0OpHOOOOOOOOOODO100O07.90000
ooooooooooogr.iaobocooo

ke Dy .ph/
o 9 opeman/ ()

45 - *
xxxxxxxXXXxxx —— X ph
KRHKKK Ky Koeg Koy Ko
pA XK K,

40 X
XKk X

35 |

30 r 4 723

25 r

20 | 46721

4!l'lll!!il.
o o
.0

A
A
~
SO Q ol
Roo] PpoPboa o oo
¥
Y %
/7 oQ
oo
oa
.

400 5200 e;oo 7200 8:00 9200 1(;:00 1£:oo 1;:00 13::00 14;:00
gobooboobboboboobboobobooboo
oobogbi14p1001000

15 |

10 r 1 519

5t

0 4—17

0000140 100 100

0000100100 0000000000000000
000000000000000003000 0130100
00000000000000023.40000000
19.2000000000000000000010000
200000024.8000000000000000 120
500 000022.000000000000000000
022.00000000000000200000000
0000000000000000000000000
00018000200 0000000000000000
00000004.2000000000000042kg
0126000000002600000010000000
00000000000000010000000000
0ooo0o0o0ooo

000000000000006.08ppnd 011000
O0ppmd 0000000000000 O0O0O0O0OO0O
0000130100 004.84ppn0 0000000000
0000006.75ppn0 00000 0000.6ppmd 00
0000000000000300000000000
00000000034kg000D010050000000
O0O0Opmd 000000000000 01104000
0000000000200 000000000000
1000001.8%pn000000007.67ppm0 00
000000000000000400007.17ppnd 0
00000000000000000O0OppmOO00
0000000000000000000000000
O01.94ppm0 0000

O0D0OpHOOOODODOOD08.3000000000
0O0000007.800000



gooo0ooooooooooboooooo 4 9
ﬁ?i(kg) 7/20~10/20 7K AHIE B T A (2:;
SRR COR0REE  -O-KE
100 1 C&R{b fo & CZ)% aR@Po - 26
80 4 o RENGERAREES63ke &)O C{ m L o4
60 {X5 o o0 & 22
40 4 20

20

7/1 7/11 7/21 8/1 8/11 8/21

9/1 9/11

18

16

9/21 10/1 10/11 10/21 10/31

oboboowkooobooooboobobooobobooooboobooboo

oobooooooooon
obOi1is0ooobi1ob0obobooooooboooo
gobooooooooooooboocOoooocOoooa
ooboo0o0ooo0oooDod0OkooooooooDo
0000000000000 00okdoooooooo
gboboooooooooocooboboooobookooo
gbOoz3o0000boozo0b00blogzo0onooOon
gbobobooogesoobooboboooog
gboooool.7voooooooooooooboooon
goboooooobooobboooboooooeooon
oo0oooOoOoo000oo0oDoOob0o0O000D00D?282.8kg
oo0ooooooooooooz,e1skg0OOOOO
oooooooooooooDo
ooooooooooobocooboboooboooo
goboooboooooooooboocOoooboOooono
gobooobooooobokooooooooooon
gobooooooigoooonolz2coooooooon
gboboooooooooooooboooooooono
gboboooooooobobooobo120002e0000
giisgoglooooooblecoodooz2sg0dn
obob200000000000DO00O00DOO0O0ODOO
gboboooooooooooooboooooooono
gbobooobooooooocooboocOoooocoooa
OO00OO000045.5kg0000027.50000000

& Eke)

7/18~10/22F KA HEB R VR EFIES

74.6kg00023.80 M 000O63kgOO25.60 0000
oboobOoooobobooooobobobooooooo2on
71kg0 240 0 68kg0 250 O 64kg0 260 O 61kg0 270
O57kg0 000000

(kg)
80

T
y = -3.6855x + 156.56
o R? = 0.4205

o

70

© o

o ON oo
o \ o
60
\o
o

50 O

40

23 24 25 26 27 28

coboooooooboooooooboboooo
gooooooooooad

obl40o0o0o0ooobooocobooovrosoon
oboooooooooooooooboboooboooo
oooooooooooboboooboooooooooon
OO0O0OOOOosskooooooooooz2e00OoOn
OO000061kg027kg0 00O OCOOODOOOOOODO
O0e3kgDODOOOOODOOOOIBODOOOOODO

AKIECC)

120 4
FREEBRETAVVGNEE DIRENERARES63keO
100 - o O&dp&b Qo
80 - &
60
40
20
O A
7/1 /11 7/21 8/1 8/11  8/21

9/1 9/11

28
OmmmiExipER CORHEEE —o—miﬁl

F *
00 ﬁ% f%%oo

®

24

P22

- 20

- 18

- 16

9/21 10/1 10/11 10/21 10/31

gobbonboooobooooobbooobobbooobbooobn



50 oobooooooooooooooooo

googad

gboooobboooobbooooboooobo
gogbooboobobooboobboobooboo
ooooOoOoooPOgpDoOOO0OOO0oOoboboOoOoboooo
O02e00000000034kg00O0O0O0O00O0O0OO0ODO
gboboooobooboboboboonogognog
000000003k ooooooooooooo
obobobooooobooboobobobooogoog
goboboooooobooboboboboooogoo
O00D00O3xdkgO OOODOOOODOOOODOOOOO
goog

%"

1'-

y = -0.4164Ln(x) + 1.4944
R?=0.8272

0.8 r
0.6
0.4 r

0.2

0 1‘0 Zé) 3‘0 4;) 5;) 6;) 70 (BkO)
g
D000000000000000000000000000

gbooooooocoobooboz2e0b0OooOoOon
ooboooooooooboOoobooooooogooon
ooooooooOo0oobOo0ooooOooooboooon
oooog

Y=00.4164Ln(x) +1.4944[1R?=0.8272

gobooooooooooooooooooooon
O000D0O000O3kgDOODOOODO

gobooooooooooooooooooooon
ooboooooooobooboobooooLboooobooon
OOoOoOOODOOD1000ObO3kgooooooon
ooobOoO00ooOooooooooooboisooooon
OkgOOO0OOO012ng0 000000 O0P™031kg0
oooooOooooooooonn

goboooooooooooooooooooon
wBgoboooboobboooz20b00100200000
O000o0ooooo00ooo282kg00oooooo
oobooooooooobooobooOoooooooon
oobooooooOooooboOoobooOoOoooooon
OO0D0kgOODO1,0000000002800000000
oboooooooooooooobobooobooboooboo
oobooooooooobooobooOoooooooon
ooboooooon

ooboooOOoobooboboobb0o4oooobooboo
O"i00000oopooooooooooooooon
ooooooooooobooobooOoooooooon
obooOOooooobOoooooOobOoooooooooooon
oooboOOoO00ooOoOooboooooooOooooboisoDn
ooobooooobooobooooooboOowoooon
oomooooobooooooooooooobooboooo

OO000OOO0OO0oOooOoOoDoOoOoDOboOoOsokgd OO
gbooooobobowgoooooooooboobo
14o0o0o00000d
oboboboooooboooobobobooooon
gboooooobooboboboooooooogoo
gboooooobooboboboooboooobobdaed
goboobooboobboobooboboooboo
gboooooobooboboboooooooogooo
gboooooooboobobooooooooogoo
gobodbobobobobobobobobobobob
goboobooboobboobooboboooboo
gboooooobooboboboooooooogooo
gboooooooboobobooooooooogoo
goboobooboboobboobooboboooboo
goboboboboboboboboboboboboo
gboboobooboboobbooboobbooboo
gbooooooobooboboboooooooogoo
gbooooooobooboboboooooobooobogoDo
goboobooboobbooboobboooboo
goboooboobooboobbwobooobobooo
O0O00D0360x 650x 430000 00000O0OOO0ODOO
gbooooooobooboboboooooobooobogoDo
goboobooboobbooboobboooboo
ggooobbbboooooooooobbooooon
obobooogzedboiooo0obooooogn
gbooooooobooboboboooooobooobogoDo
goboboboboboboboboboboboboo
gboboobooboboobbooboobobooboo
gbooooooobooboboboooooooogoo
gbooooooobooboboboooooobooobogoDo
goboobooboobbooboobboooboo
gboboobooboboobbooboobobooboo
gbooooooobooboboboooooooogoo
gboobobobooboooboooon

gooogd

00 oooboobooooboobooooboooboo
O000o0o00ooOo0oDOoO00ooDbDs3dkgn OO
goboboobobooobooobbooobog

o0 oooboobooobooboooboooboo
oooboobobogoogo

b bobobobooboobudobooooooooo
goboobboobooobooboooboon
oooooooon

00 oooboobooooboobooooboooboo
goooobbbbobooooooooooooooooo

ooogo
oobooooooooooocoOoooooboooon
ooooooooooooooOooooooobboooo
ooboboobooooooooobooooobooboooobboooo
dotoooooooooooooooooooooboooon



coboooooooboocoboooooooon

51

oooaono
0o0boDO0o00o0o0o0oOooooOoO0oDnod(2o0002002)0
00000020020 0000000000
0oooooooooEeyuooooooooooo
gobooobooooooooobooooooag
ooo@ooog)os1-69.
00000 @ew)yDoooooooooooooooo
goooooooooooooooovrross.

ooooo@enoooooooooooooboooon
gogbooboboobooboboobooooboo
0oe9u 76.

gogoooQ@eo)oooooooooooooooo,
51701 518.

ooo0o0oOoooooobooooboa@es)yoooono
obo0o0o0obOo0oDoO0oDbOO0O00OoO2170235.






oooooooboozo030

53

gobbodobobouooobd

goooooobooon

Observation of behavior of juvenile Threeline grunt
Parapristipoma trilineatun passing through mesh

Junji KINOSHITA" and Hiromi
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Fauna of Polychaetous Annelids in Odawa Bay, Central Japan

Eijironh NISHI® O Takahiro KUDO®P

Dpstract

The faunal survey of the polychaetous annelids was conducted in Odawa Bay on the western coast
of Miura peninsula. Polychaete collections by sediment sampling were conducted during 2001 to 2002.
A total of 7881 polychaete specimens containing 37 families and 102 species were collected under 54
times of sampling. The dominant species are Scoletoma Iongifolia (Imajima & Kikuchi), Myriochele oculata
Zaks, Polydorid sp., Praxillella practermissa (Malmgren), Heteromastus sp. and Chone sp.
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Sampling point of polychaetous annelids in Odawa Bay.
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Possible Factors Causing the Fluctuation of the Recruitment of
Japanese Mantis Shrimp Oratosquilla oratoria in Tokyo Bay

Keita KODAMA"T , Takamichi

SHIMIZU"®, and

Ichiro AOKIPP

Aostract

The associations between the recruitment of the Japanese mantis shrimp Oratosquilla oratoria and
environment variables were examined in Tokyo Bay. The catch data and CPUE calculated from
fishermen®s logbook showed abrupt decline from 1991 to 1992, and has remained low thereafter.
Multiple regression analysis took relevant lag times into account suggests that the recruitment of O.
oratoria is significantly related with river runoff and surface temperature at the lag of three years.
Relationships between the recruitment of O. oratoria and these environmental variables are discussed.
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Fig.10 Annual catch of the small bottom trawl fisheries in the Shiba Branch, Yokohama City Fisheries Coop-
erative Association, between 1980 and 1999. Percentage of the catch of mantis shrimp is also shown.
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Fig.30 Yearly changes in the annual catch of mantis
shrimp for market size categories in the Shiba
branch, Yokohama City Fisheries Cooperative
Association, between 1986 and 2001.

() Catch in number of individuals,
(b) Relative catch.
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Tshle 20 Correlation coefficients between the recruiment
index (t) and the lagged environmental variables
(front-1tot-4).

lag 1 lag2 lag3 lag4

(1) (=20 (-3) (4
Surface water temperature 0.19 -0.36 -059* -0.31
Bottom water temperature 050 —009 —043 -0.70"
Bottom DO -0.24 -0.09 046 0.31
River runoff 042 005 -0.70" -0.07
Wind NS—comp -0.18 -056* 002 -017

#: P<001, *:P<005
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Fig.50 Time series plots of observed and predicted recruitment.
The result of the cross-validation test is also shown.
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Multi-spawning under rearing condition, and reduction in size at maturity
of the Japanese mantis shrimp Oratosquilla oratoria in Tokyo Bay

Keita KODAMAPT , Takashi
Masaaki

YAMAKAWA"E - Ichiro AOKIP®,
FUKUDAP"Pand Takamichi SHIMIZUP®

Dostract

Reduction in size at maturity, and multi-spawning of mantis shrimp O. oratoria in Tokyo Bay was
observed under rearing condition. Matured female of O. oratoria were collected in Tokyo Bay and were
reared in aquarium until spawning occurred. Five individuals spawned at size of less than 8cm, which
is smaller than the size at maturity in previous reports. Multi-spawning occurred in three individuals,
one of which spawned three times which had not ever been reported. In the present study, egg
cannibalism occurred frequently. Causes of egg cannibalism are discussed.
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Fig.10 Number of the spawning female of the Japanese
mentis shrimp Oratsquilla oratoria for each body
length classes between 7cm and 12cm. Results of
the egg nursing behaviour at given size classes are
also shown.
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Table 100 The state multi-spawning of the Japanese mantis
shrimp, Oratosquillaoratoria, under rearing condi-
tion.

Spawner Body length {cm) Spawning date Result of egg nursing

MS1 1.8 30 Jul. Egg cannibalism
3 Sep. Egg cannibalism

MS2 10.8 22 Jul. Hatch (31 Jul.}
23 Aug. Egg cannibalism

MS3 12.3 26 Jul. Neglect

20 Aug. Egg cannibalism
22 Sep. Egg cannibalism
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The population genetic structure of the alfonsino Beryx splendens around Japan as examined
by DNA nucleotide sequencing for the mitochondrial control region

Seiji

AKIMOTO", Keijiro SEZAKIY, Isamu MITANIY and Shugo WATABE""

ABSTRACT

The population structure of the alfonsino Beryx splendens was analyzed by mithochondrial DNA
sequence. Totally 29 samples were collected from three fishing grounds around Japan, off Boso
Peninsula, Tokara islands and Torishima. The mitochondrial DNA nucleotide sequences analyzed were
those of the full-length control region of 824bp. Although this region contained individual variations
and no identical sequence, the nucleotide diversity among samples collected at the same fishing
ground was not large(1.15001.19). While the nucleotide diversity in samples between any of the two
from the three fishing grounds (1.15001.24) was again not large and rather comparable to those within
samples from the same fishing grounds, the pairwise fixation index (Fst) was very low between any of
the two fishing ground groups(-0.016[10.058), suggesting no genetic heterogeneity. The phylogenetic
tree based on the sequences determined also demonstrated that our sample consist of no geographical

population structure.
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Tble 100 Details of fish specimens used

Fork Body

. X . . Date of
0000000000000000000000000 Mo Species  [oneth welght Losation of collecton  giection
Od0o0dododoooooooooogooooggoo 1 B.splendens 30.0 610 Off Boso Pen. 11 Dec. 1998
2 Bsplendens 178 130 Off Boso Pen. 24 Dec. 2000
uobboooodobbooooboboboooanon 3 B.splendens 19.2 147 Off Boso Pen. 24 Dec. 2000
dddddooooooooooooooooooboon g g»sﬂ;eﬂgens ;g‘; ‘38 825050}’8”- 24 Dec. 2000
goooooboooooooooooooooon 6 Beglondons 2556 372 oggﬁiigiﬂj Emiiﬁggl
0000000000000000000000000 7 Beplendens 241 332 Off Bosoben. 12 May 2001
. splendens . oso Pen. ec.
uooooooobooobbbobbbbbooooon 9 Bsplendens 184 133 Off Boso Pen. 24 Dec. 2000
oooo0ooooooooOooDooooooooooon 10 B.splendens 179 135 Off Boso Pen. 24 Dec. 2000
11 B.splendens 25.3 366 Off Boso Pen. 12 May 2001
ooobooOoooOoOoobOoOooooOoooooooon 12 B.splendens 19.1 152 Off Boso Pen. 24 Dec. 2000
0000000000 oOooooooo 13 B.splendens 19.2 166 Off Boso Pen. 24 Dec. 2000
14 B.splendens 36.0 1065 Off Tokarals. 27 Aug. 2001
15 B.splendens 35.0 883 Off Tokara [s. 27 Aug. 2001
16 B.splendens 36.1 997 Off Tokara Is. 27 Aug. 2001
booobooo 17 B.splendens 40.2 1377 Off Tokara Is. 27 Aug. 2001
goooo 18 B.splendens 39.0 1208 Off Tokara ls. 27 Aug. 2001
19 B.splendens 404 1310 Off Tokarals. 27 Aug. 2001
_D 000b00oooooooooodTable OO 20 B.splendens 380 1187 Off Tokarals. 27 Aug. 2001
Fig.0O0OdoOobOOobooboooobooooooogoogon 21 B.splendens 338 861 Off Tokara ls. 27 Aug. 2001
22 B.splendens 410 1417 Off Tokara ls. 27 Aug. 2001
dddddoooooooooooboooooobooon
23 B.splendens 325 783 Off Tokara Is. 27 Aug. 2001
Ofd0odooodooil3plligs0liooooooooon 24 B.splendens 364 1035 Off Tokara ls. 27 Aug. 2001
25 B.splendens 38.1 1167 Off Torishima 26 Apr. 2000
noooooooooooooooonnoooooon 26 B.splendens 380 1035 Off Torishima 26 Apr. 2000
oobooboobobobobobuognoboobobo 27 B.splendens 36.5 984 Off Torishima 26 Apr. 2000
28 B.splendens 40.2 1357 Off Torishima 26 Apr. 2000
poe.sunonondbaboaooooooooon 29 Basplendens 344 886 Off Torishima 26 Apr. 2000
00000000 ooooDooooooooDooog 30 B.splendens 18.0 140 Kumanonada 2 Oct. 1998
31 B.splendens 442 1781 Kinan Seamount 17 Dec. 1998
noooooooooooooooonnoooooon 32 Bdecadactylus 242 330 Off Shima Pen. 13 Oct. 1998
33 B.mollis 325 769 Off Ogasawara Is. 14 Feb. 2000
T
Honshu * Boso Pen
1
N
T -
w» Hachijojima
32 = -
"Gﬁ ‘ .?J-:-rlshlma
30 . . 1
’.
rT{:kara lglands
28 7°
- . .
- lgasawara
?0 ' slands
1 L L 1 i L ’ 3 L
128 130° 132 134 136 138 140 142 144" E

Fg10 Sampling locations for Beryx species in the Pacific Ocean around Japan. 1, Boso Peninsula ; 2, Thorisima; 3,
Ogasawara Islands ; 4, Shima Peninsula ; 5, Kumanonada ; 6, Kinan Seamount ; 7, Tokara Islands.
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Tehle 20 Nucleotide squences of primers for PCR amplifi-
cation of the mitochondrial DNA control region

Primer Sequence

KI-PR1-L 5-ACCCTAACTCCCAAAGCTA-3’
KI-PH1-H 5-GCCCATCTTAAACATCTTCAG-3'
KI-D1-L 5'-GTGTAGTAAGAAACCACCAT-3
KI-D4-H 5-TGTCTGGCAAAATTCATTGA-3’

5 3
{RNAP Control region RNAP™
- - - -
KI-PR1-L KI-D1-L KI-D4-H KI-PH1-H

—_
100bp

Fg2[ Schematic diagram of the mitochondrial DNA control
region and locations of oligonucletides used as prim-
ers for PCR and DNA nucleotide sequencing. See
Table 2 for DNA nucleotide sequences of primers.
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Tadle 300 Sequence variability in the control region between three Beryx species

Length of Variable Frequency of Transversion Transition Insertion
sequence (bp) site (bp) variable site (%) / deletion
B.splendens and B.decadactylus 830 105 12.7 47 50 8
B.splendens and B.mollis 830 68 8.2 31 29 8
B.decadactylus and B.mollis 830 94 11.3 42 48 4
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10 20 30 40 50
B.splendens TATATGTCCT AGAAAGCTAG TATAGACATA TATGTATTAT CACCATGAAT
B. decadacty/us ................... A = ¢ e« s @ e e s s a2 2aaamax s A = v e s s e e
B.mollis = s+ e s e xxaaa xemaasxas s B ST T T T T
60 70 80 90 100
B.splendens CGAATTTAAC CATTTTCAAT GGTGCCTCGG TACATAAATG TAGTCCCATT
B.decadactylus  + = = = = = = » = = = s - .- CT=>=+° A=-++--"- CT-= G==----¢- CC-- A-TCAT--AC
B.mollis = = s e s s a s s e R R T TC«C» ===« = =« c e A A =(C-
110 120 130 140 150
B.splendens GTTTGTCGAA TTTAAACACT CACACATCAA TACAAATACA AAGGTGTACA
Eldbcadactyﬂ/s ACA-+ =+ » = G A==+ s T- P A C=* e °n s s 2 == == G-+ *
B.mollis = = = s 2 s s a2 e xxa s a e oee T- s T e e e e e s s C=»°° o = === === A=« ¢
160 170 180 190 200
B.splendens TAAAGCAATA CTGGAATAAC CAACAAAT-T AACTAATTCA CGTGACAGCC
B.decadacty/,_,s .......... « s s A= == =T = T+ =2 e Ge = » = G-TG=-=C= = » = T A*T-T7- -
B.mollis = = = = = = = C- G:*AG*--C- B o TR GC G+T=* T~ "= A+« eT=sss-—
210 220 230 240 250
B.splendens GACATTTAAG ACCGAACACA ACTCGCATCG GTTGAGTTAT ACCATGCACT
B.decadactylus = « = = = + « = s 5« e sas s s s e s . exe e T« s A e e s e -C-A-TC
B.mollis = = = = s 4 = s s s s e e 2 s s s s asa  xommxosoass e e A s e e« C-A--C
260 270 280 290 300
B.splendens CAACACCTCG TCAACTCTCA GATTCTCAAG TGTAGTAAGA AACCACCATC
B.decadactylus - - - - » Te oo = o= Ce == - L o S T T R S
B.mollis e s G s T = === & Cr v v A = == = = = = » « Gt orn s me e e e e e s
310 320 330 340 350
B.splendens AGTTGATTCC TTAATGCATA TCATGCTTGA TGGTCAGGGA CAAAACTCGT
B.decadactylus  » » = = = ¢+ 5 = == s s e . a0 T- » - Cr v = = » = = = = 44 oae Ce = == === = GG~ -+ -
B.mollis = = s s s s e s s e e s s s x e os o= = ox = =ox o= oae =3 s s sososo=o=o=o=oaaa s s s T o Avw v = =
360 3710 380 390 400
B.splendens GGGGGTTTCA CTTAGTGATC TATTTCTTGC ATTTGGTTCC TATTTCAGGA
B.decadactylus = = = = = « = + = s s s e e s s A= = s s e e s G=* =+ s m === axa ssaass e
B.mollfs = = = = « = s+ = = 4 s a2 s s s & 222 3% 2= o= o= o= o= e s o2 223z s owosoaaa  =oxoaas oo
410 420 430 440 450
B.splendens ACATATATCG ATAACTATCC CTCCCCTCAA TGAATTTTGC CAGACATAAG
B_decadacty/us ...... C» = = P L L L A T O T S I R T T T R R TT -
Bmollis = s s e e C*T- s e e — T e s e T+ =2 s e s osomomxa xoasoasaesas xemaaaa TT
460 470 480 480 500
B.splendens ~-TTATTGGTG GAGTACATAT TACCCTTTAC CCCACAT--C GCGT--TAAA
B.decadactylus A= <«GA=- "~ ~- = =AC- - cC G-*T-G~+=~- ==++C=-+==GC- -G-CAC-CTT
B.mollis Av = o o s s s n  ssasee e LI I T L L R B GGC- «G-AAT-CTT
510 520 530 540 550
B.splendens ACTAAAGGGC ATTTGGTTCT TTTTTTTTGG TTTCCTTTCA ACTTGCATTT
B.decadactylus T+ = » Te v s = == s s s soant taeenne— s oo Toe e v s s
B.mollis T = == aT =222 « e 2 s 2 s v s == == =« 32 228 2 e = =« a2 ===+ 223232 ¢eezseos
560 570 580 590 600
B.splendens CACAGTGCAT ACAGAAATGA CATCTTAAGG TTGTACATTT CCTTGCGCGC
litﬁecadhctyﬁ/s .................... < s GAC-— - = « = G* " = ¢« o s s« aaeaaa [
B.mollis v s = = s s s s s s 4 ee s s AA= - m = D - N T R A
610 620 630 640 650
B.splendens AAGGAAATAG TATCCATGGT GAAAAGTCAT TCTATAAAGA ATTGCATACT
éidbcaabctyﬁys ................ C=* » - B R L R I C» =+ » = T- -
B.mollfs =0 v e « s« « 2 2 = 2 s 2 s e s s sz & 23 &2 oasosomo=o=ox= =% ox 2. o= oso=x=oaoeosoa
660 670 680 690 700
B.splendens TGGATATCAA GAGCATAAAG TATTAGTATT ACTCCCTATA TATCTAAGAT
B.decadactylus A+ * e cCes»s0 == nenosos G- ="+ - C - AAG:+* = = =« e
B.mollis = = = = = = s s C = o s s s s s e s ae e e C +sosoes A== - s s s G« TA
710 720 730 740 750
B.splendens TACCCCCCGG TTTACGCGCG TAAACCCCCC TACCCCCCAA CACCCCTGAG
B.decadactylus B e T T T L Te s 2050 o0«
B.mollis P ¢ T T T R T L e R R NI
760 770 780 730 800
B.splendens ATCGCTATTA TTCCTGAAAA CCCCCCGGAA ACAGGAAAAC CTCTAGTGGT
B.decadactylus T T T TS S T
B.mollis 0 v s e e« e 2 2 = = s = 2 s s sz 2z o2 = 2z osow o= == o= 2= =3 s oaa0s e ==z e
810 820 830
B.splendens GTTTTTACCA TCCAAATTGT GTTTATTTAC
Eidbcaabctyﬁjs ....... T- - (oI I I
B.mollis =+ s 2 s s Te s e o s o s = =22 =2 = = x 23 a8 8 s«

Fg3 [ Partial nucleotide sequences of the mitochondrial DNA control region for the three Beryx species. Samples listed are
for B. splendens from the GenBank database #AP002939 -, and B. decadactylus (No.32) and B. mollis (No.33) cited in
Table 1. Dots indicate nucleotides identical to those of B. splendens.
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Fig4 [ Nucleotide variations among 31 specimens of B. splendens in the mitochondrial DNA control region. Refer to Fig. 3
for the sites of variation. The reference sequence at the top was cited from the GenBank database #AP002939 2.
Dots indicate nucleotides identical to those of the reference sequence.
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