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Sinking Speed of Baited Hooks in Pelagic Longlines; Examination of
Weighted Branch Line Required in Specifications of Seabirds Conservation
and Management Measures of the Western and Central Pacific Fisheries
Commission (WCPFC)

Kosuke YOKOTA, Hiroshi MINAMI, Takashi HOSONO, and Masashi KIYOTA

A weighted branch lines is one of the available and effective mitigation measures for reducing inciden-
tal catch of seabirds in pelagic longline fisheries. The sinking speeds of baited hooks on four types of
weighted branch lines (weights from 45 g to 98 g and attachment points from 0 m to 4.0 m above the hooks
at the leader) required in specifications of WCPFC seabirds conservation and management measures were
examined in line-setting experiments on a quay. We also preliminary examined sinking speeds of weighted
branch lines using lead core lines or fluorocarbon leader to develop new weighting methods as alternative
to weights. The average sinking speeds of the baited hooks in depths from 0 to 5 m were 0.30 ~ 0.43 m/s
in the weighted branch lines of the WCPFC specification, and were 0.19 m/s in the conventional non-
weighted branch line. Results suggest that the 0.30 m/s is the target sinking speed of the baited hooks when
we develop and test new weighting regime or materials for branch lines. The use of a lead core line in the
“sekiyama” part of the branch line (above the leader) with a short leader has the potential to sufficiently
improve the sinking rate of baited hooks.
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Improvement of Quality and Price of Larval Anchovy

“Shirasu” Engraulis japonicas by Enlargement
in the Codend Mesh Size of Seine Nets

Saho MORIOKA and Yukio UETA

To evaluate the effect of enlarging the cod-end mesh size of seine nets on the commercial value of

boiled or semi-dried larval anchovy (hereinafter called shirasu), two parallel experimental hauls were car-

ried out in the Kii Channel off Tokushima Prefecture, Japan, using four sets of paired fishing boats
equipped with seines with cod-end mesh sizes of 200, 220, 240, and 260 kei (strands per 500-mm width).
A mesh size of 260 kei is most frequently used in the shirasu fishery of this area. For each cod-end mesh

size, we examined catch weight, species composition, and size frequency of larval anchovy. The larval an-

chovy caught in the experiments was processed as shirasu and was evaluated by 25 shirasu distributors in a

simulated auction, using a blind test on unit price and a questionnaire survey on quality. The catch value of

shirasu per haul, which was estimated from the unit price at the simulated auction and the catch in weight,
was highest with cod-ends of 220 kei mesh, followed in decreasing order by 200, 240, and 260 kei. There-
fore, the use of boat seine nets with codend mesh sizes larger than 240 kei (200-240 kei) improve the quali-

ty of the fish caught and consequently increases fisheries income.
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Difference of Resistance to Bacterial Coldwater Disease in Natural Environment

between Two Hatchery Populations of Ayu Plecoglossus altivelis

with Different Number of Generations Subjected to Selection Based

on Character of Growth

Akihiko YUASA and Akira TAKEUCHI

We compared the resistance of two hatchery populations of ayu Plecoglossus altivelis having a differ-
ent number of successive hatchery generations (F2 and F18 in 2007, F3 and F19 in 2008) to bacterial
coldwater disease in a river. Both populations originated from the Yoshino River in Tokushima Prefecture,

Japan, and they were selected by character of growth. Hatchery-reared juveniles of two populations were

released in April and May 2007 and in April 2008 in a branch of the Kaifu River, Tokushima Prefecture, in

the stream above a dam, which prevented access by wild ayu. The percentages of diseased ayu in the total
numbers recovered were 14.9% and 45.9% for F2 and F18, respectively, and 22.1% and 47.2% for F3 and
F19, respectively. After the disease outbreak, the percentage of F2 and F3 in recoveries exceeded recoveries

of F17 and F18. These results indicate that F2 and F3 ayu have superior resistance to bacterial coldwater

disease compared to F18 and F19.
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A Newly Thermal Induced Otolith Marking Method Applied to Masu Salmon
Using Cool Rearing Water and an Abrupt Rise in Temperature to Increase
the Number of Marks Pattern

Jun SAKAMOTO, Motoharu KUWAKI, and Takeshi EBA

Thermally-induced bar-code otolith marking of salmonids is usually done at the eyed-egg or alevin

stage by abruptly cooling the water temperature. In this study, we investigated a new otolith marking meth-

od for masu salmon Oncorhynchus masou to increase the number of otolith marks. We first attempted to

delay the emergence time of fry by using a cooling system to extend the period of thermal marking. With

cool water (5.5 C), emergence time was delayed by 44 days compared to normal conditions (9.5C). A

24h increase in rearing water temperature from 5.5 C to 9.5C produced 3 otolith marks at the eyed-egg

stage and 5 otolith marks at the alevin stage. We show that this new thermal marking method results in

more otolith marks than the former method.
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Changes of Feeding Behavior and Growth in Larval and Juvenile Stages of

Red Spotted Grouper Epinephelus akaara under Rearing Conditions

Yasuhisa KAYANO

To investigate feeding behavior and growth of red spotted grouper Epinephelus akaara larvae, diel suc-
cessive samplings and digestion experiments were conducted for five different stages of larvae and juve-
niles as follows: 6-day-old larvae, 11-day-old larvae, 16-day-old larvae, 24-day-old larvae, and 31-day-old
juveniles. Larvae were reared in indoor tanks and fed rotifers (Brachionus rotundiformis) and/or artemia
nauplius (Artemia sp.) in addition to artificial feed. I used the Elliott and Persson’s model to determine the
instantaneous gastric discharge rate of stomach contents of the species at night. The larval growth rate was
low until day 6; thereafter growth increased with age at water temperatures of 24-29C . The daily larval
feeding pattern was synchronized with the photoperiods; feeding commenced in the early morning and
peaked at dawn and/or dusk. No feeding was observed at night during experiments. The number of food or-
ganisms in the digestive tract gradually increased with age. The daily food consumption rate was estimated
to range from 28.3% of wet body weight at 2.76 mm total length to 153.1% at 15.35 mm total length. Gas-
tric digest exponentially decreased under night conditions for each larval stage.
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Effect of Sand Particles on Feeding Behavior of Sea Cucumber

Apostichopus japonicas Reared in Tank

Minoru KIHARA, Junichi TAMOTO, and Takahiro HOSHI

We tested the effects of sand particles on food intake of sea cucumber reared in tanks to develop appro-

priate feeding techniques for this animal. We fed sea cucumber either sand particles, seaweed powder, or

sand particles + seaweed powder, for 70 days and then compared growth and survival among the groups. In

the sand particles + seaweed powder group, feces were present in the tank at a high frequency, survival rate

was 73%, and the final body weight was 2.2 times the initial weight. We could observe feces in the seaweed

powder group, but not entirely observe in the sand particles group. However, survival rates of both groups

in 30 days were below 20%. In this study, we demonstrated that sea cucumbers could be fed a sedimentary

nutrition (like seaweed) efficiently when sand particles were mixed with nutrition.
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Effect of Artificial Spawning Beds on Egg Development in the Pacific

Herring Clupea pallasii

Yoshitomo NAGAKURA, Tsutomu NODA, Atsushi KUMAGALI,
Takaomi ARAI and Hiroyuki OKOUCHI

We investigated the effect of artificial spawning beds on egg development and hatching in the Pacific

herring Clupea pallasii. We compared hatching rates by using three different apparatuses of copper Ma-
bushi (CM), which is a brush of palm fibers bundled with copper wire, iron Mabushi (IM), which is a
brush of palm fibers bundled with iron wire, and Fukabon (FB), which is a square plate made of a nylon
net in a wooden frame. Hatching rates were 0% (CM) and from 14.0% to around 49.5% (IM and FB).
These results suggest that wire materials of Mabushi could seriously affect embryonic development and

hatching rates of Pacific herring.
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Effectiveness of Seedling Production Connected with Harvest Tank of

the Extensive Continuous Rotifer Culturing System for Early Stage
Rearing of Black Rockfish Sebastes schlegeli

Tsutomu NODA, Yoshitomo NAGAKURA, and Atsushi KUMAGAI

We designed a new labor-saving method to simplify black rockfish seedling production. In our method,

fish larvae were reared in the harvest tank of the extensive continuous rotifer culturing system until 15 days

after birth (DAB). We compared the hours worked, larval survival rates and larval growth with the control

plot, and found the new method to result in shorter working hours and higher larval survival rate. Addition-

ally, the differences in total length (TL) at 15 DAB (larger differences cause increased cannibalism) were

smaller in the labor-saving method than in the control plot, although the mean TLs were similar. Based on

these results, we consider our labor-saving method to be effective in black rockfish seedling production
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Diseases of Marine Fish and Shellfish in Hatcheries in Japan

Toyohiro NISHIOKA, Hiroshi FUIIMOTO, Masakazu OKA, and Misao ARIMOTO

A wide variety of diseases have been reported to occur in larvae and juveniles of marine fishes and
shellfishes during seed production in Japan. With funding from the Japan Sea-Farming Association, the Na-
tional Research Institute of Aquaculture, Fisheries Research Agency, Japan, collected information on fish
and shellfish diseases occurring in public hatcheries in Japan. From fiscal year 2000 to 2006, a total of 444
disease cases were reported, including viral (22%), bacterial (36%), fungal (9%), parasitic (13%) and
other (20%) . Viral nervous necrosis (VNN), iridovirus disease and viral epidermal hyperplasia were the
major viral diseases among finfish, whereas penaeid acute viremia (PAV white spot disease of shrimp;
WSD) among shrimp species and amyotrophia in abalone were the main viral diseases of shellfish. Seven
fish species were newly reported as being hosts of VNN during this period. The most prevalent bacterial
diseases were gliding bacterial disease, abdominal swelling, vibriosis and bacterial enteritis. Fungal disease
was a problem primarily in crustaceans, whereas protozoal diseases caused serious parasitosis in fin-fish.
The type of diseases occurring during seed production during the study period were similar to those report-
ed for the decade from 1989 to 1999, but numbers of host species for viral, bacterial and parasitic diseases
were found to have increased during this period.
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TERLL - OFE S A E S AL, IO A Ze & 3 FEIHIZ D F]
HENTwa Yo —HT, MHEEBY TRk L 25
DG L, 7 AV AVEMFREESESRE (viral nervous necrosis :

VNN), 7 Vv 2”7 £ )V X MIE (penaeid acute
viremia : PAV), BTN FEAE, M E IR R A,
HRBHOIERE 72 EOBRIE, M EEICEREHEY
FAZTENHESNTBY ¥, FHEEDNROMET

RS EDPBEIND, O LS, HEEEAH
AFE MRS (LT, HHH) 1, 1989 45> 5 K

FFOZEt 2 20, MR T4 T 2 lEA T HORK
RIS A EBL TOXRMLE 2 4EIR L, SURtkED
ARAL & B 5 A DB B\ AT R B D205 A T L JE U
L7 E ST 5 HIYT, MERmERFERT

O ATBOE NKERS TR v 8 — BT ST ORI - s > 8 —

T 516-0193 = EIRLEESTRRG 4 M it el 422-1

National Research Institute of Aquaculture, Fishery Research Agency, Minami-Ise, Mie 516-0193, Japan

toyohiro@affrc.go.jp

2 OMSTATEOE MK EERRATIgE v ¥ —/NEREE R v v —
GWget v & — KL T 220-6115  MHZIEARETTHIX A 2 & A5\ 2-3-3
OPAATEGE NKEERS AR v & —HILKOKERFZEFT T 985-0001

AT R KRR

T 917-0117 fRHF/INETTA 26 5

YRR 2 T TR 3-27-5



BI%G L 720 2005 4720 & 1%, SRSTATEOE AR ER A TSR
vy —OFEOFTHETTIERERSE LT, FEBRICHE
MONER X OSSHEATb N, BIfEIX, #MPZeH oK
FEYEERE BRI OE B S AR IR S O s T b D M
FRIBAE T OIS RIS L D, RS
FHE N TV Do 1989 4705 1999 4F F C Rl iy A FEHH
BB B HE W OFRIAIRDIE, TER S OB X O
EHO IV FEDHOLNTWE, 22T, [k
12 2000 4EA° 5 2006 12 BV L 0BRSS A IR
RN OO THIET 5o

EEERRIER AR R LR E 721
REFLCHOERDO AT HHEE, WEHS "0l kI
Ulze T bbb, HEEOXGAE, AR, ER
DFE R P EIRI B L ORI oW T, B IHERRTE
WRBDBIEE S 7 7 v 7 ARE A —NVTATL
7oo F7z, DTS UBRREBIC T v — N E EE
L CAFL 721D 72,

SIBER R ME 2 T A L Qv B S E O SR
BT, 39 MBEIFIRD 63 DFFTMZE L ¥ — & 16 K
By, HEk o 16 FHEY (BUMNZATERE NKER S
get v ¥ —oFFEmEL » ¥ — L FIREHEMHE L ¥
—) OFF95 I (2000 4 3 AHALE) BB TH 5,
RIRG PRI IEARI O AR MRS CRE S N5
W VR L7z RESTRESNTES T, Stk
BIC B W T RRYIZIERR S LB 5w, IRER () &
TH) L L, EREIZOWTIE, [HHRAE ot ko
M L7z 72, WRESHOINR LA YT B B
BELHSRTEY Y, HATHRFIHRS L TWDH
RHEOMEOBERRRIE, THERWHETHLMERHE Y T
Jr7OaACBICSEENL I, Y, BEEEL LT
Y M 72,

W) FEDHE M SN EH A IR E A R
T, BN, J&4uE, BEORRB & O F 259N
DFERIUZDWT, WBEHS 72 DR L 72,
Thabb, EREREEIL ETEIC 1 ERBEOE 0%
EXRREICBNCT I OORBIBELGAEY L HE
L, EHIZEHERBRIORMFIEROHL L R 5 &3t
2, RO ENSEORE SBLUOREAT —
TxIRL7z,

EEAEEMNRE 2000 4£F O AME - A TR Ik
CREH S LT B SR AR S T B & 3R
VISR L7z0 2B, 7 I A ARz, WEANED
) LAEEN 49T (46%), TR 181 (17%), D
b (BRARBYIE B & OB W%E) AS39FF (37%) @
AEF 106 FATEE A E SN TV 5,
MREB DA/ REERRT 2000 ~ 2006 £EFF (2000 4F 4
A5 2007 43 ) ISR S ncifior, BEmmICE)
WRERNCILD £ L D72b DR 2 TH L, BFFT 444 1
DEFIRDFELD D - 720 BTN ORERE ALK 1 12R
L7zeBYTH L, MBEIIBIT D EFIEED I3

1. 2000 4F B2V FE M SE TR E S LTV B0 Gl

iy fE FERES HREIE (%)
fH 49 46
3 18 17
Zooft 39 37
(R EN A E, i Eh 3D
7t 106 100

(74%) TR %<, HRHEHT 8 (19%), €Ol
30 (7%) TdH o7z FEIEAEO R EIE 2R
L7202 TH Do % KA 106 D 9 5 47 1
(44%) THEDH Y, FEBITIE, AETIIHR 49 1
D) B33 (67%), WM TITIBHED ) b6
(33%), TOMTIX3I9MEDH L 8 (21%) TH o7z
FECRWRSHEN S {, »OoRREED 7 #mvffl
THE S N7z FRIZZ M TIE, FRBEHEEL 39
il & S, PRI E RS E R D e o
Too fHH, WM, FoMBIZBT AR O IR E R
L7zDNM3 ~5Th b, FETHRENREIE 0720
&, & F X Paralichthys olivaceus ® 121 1 (38%) T&
5726 IRWT, < % A Pagrus major 7 46 £ (14%), 7
U % A Acanthopagrus schlegelii 7% 19 {4 (6%), + =+ 2
Y Inimicus japonicus & ~ 3 # L A Pleuronectes
yokohamae 75 = N Z N 13143 D (4%), ¥~ 7 ¥
Pseudocaranx dentex % 11 4 (3%), 7 I Epinephelus
bruneus 73 10 ff (3%) TH o7z, & T XTI, MWK
NEEBIE e, MBS CE, WEMIRE & A 7 —
HIEDS, A TIEEEMEEE Y A1) P AV A
3 (red seabream iridoviral disease: RSIVD) #%, 27 1 4 A
TIE, MEMEESEEED, A=+ aETEI LT D
FHDS, ¥ aH LA TIE VNN & EMBEDS < #his
S B TIE, 7 Vv~ I ¥ Marsupenaeus
Jjaponicus DIIFAS 50 1 (55%) LHeb %, KWTHY
3 Portunus trituberculatus @ 22 f (24%), 3 ¥ T €
Metapenaeus ensis O 11 1 (12%) DNE & 7% > 720 7 )V
NI U TR EDERAEA 18, PAV A 13 TH
STz AHIELITIUETIE, FEBROERENZNEN
O 5 CTH o7z FOMTIX, 717 7Y Haliotis
discus 3 171 (52%) TZ D9 B 13 K ZEMiiE TH
5720 T 71 %7 = Pseudocentrotus depressus 75 5 1 (15%)
TR THIKTIE (K) Thole AHAT T YA
gigantea 73 4 15 (12%) Td o 7225, W d FHEIEAR
HTH -7z,

FERBDHERFEERRT R OESEARE, MEHRDS
16214 (36%), 7 ANV AIFED 11214 (25%), AHIA75

fE (17%), FEMH 551 (12%),
(9%) THo7z (£2)

7 AIVAIHTIL, VNN OIREN 60 hemb L <, &K
W PAV A5 15 1, B ERMIEDS 14 1FCTdh o /oo R
MEFREHRoO P TIX, 7z, 7 ua~ 27 Thunnus

FLH W AT 40 1



F2. AR OIAERD (2000 ~ 2006 4FE)

J5UA PSE BrE Wi FEWHA A (mm) AL W PIREFH JEC
R (20) A7—vm Q) A B %) (%)
Y nagy ORI 2 = Ay 04 TL50~60 15~18 1 4 40 64
PERURLAE
L2 R LA 02 TL15~25 14 1 1 25 97
(25) ;:Egzﬂ"m% BT A 02~04,05,07 TL10~75 16~27 10 27 69 7~89
7T 00~03,05,06 TL4~160 20~27 10 12 67 <1~100
~NG 00~03,06 TL4~150 17~26 7 28 82 7~100
VT Y 00~04 TL4~9 21~25 6 7 64 5~100
sua~vsn 01~03,05,06 TL4~68 23~29 5 23 25 30~100
FA = 02~04 TL20~120 17~28 3 5 71 6~33
THAT~HEA 03,04,06 TL45~50 13~19 4 11 85 <1~4
vy INg 05,06 TL38~130 25~28 3 3 100 <1~18
FUNY 01,02 TL8~60 23~29 2 5 31 10~100
~47 01,03 TL10~50 12~17 2 2 67 29~65
~ 54 03,07 TL16 19~20 2 2 67 31~100
FrAm=ns 06 TL23~39 27~28 1 2 100 —
A LHFLTA 02 TL4~9 22~26 1 7 100 100
aF 02 TL12~20 17~20 1 4 100 95
~aHA o1 TL20~40 18 1 5 100 42
<Y 06 TL8~9 23 1 1 50 80
YA by 06 FL77 —*s 1 1 100 -
%f&%z'vj‘f‘& EF A 00,02,06 TL6~25 16~22 5 17 89 20100
Ry H A 02 TL6~8 18~22 1 2 100 100
AL LI A 04 TL8~12 14 1 3 5 5
;bemw‘ 7 00~02 TL30~120 20~26 4 2 84 11~70
;;J VITANA BT S 00 TL30~45 18 1 1 100 15
jii% A 00~03,05 TL20~130 23~29 5 14 88 <1~70
YA Rg 05 FL38~64 - 3 5 100 -
NYTETH 06 TL40~45 - 1 1 100 -
;i}“;ji;“ I NwTE 01~03,05 P15~90 23~28 13 24 65 <1~100
EPESS 01,04 P44~63 26~28 2 2 67 5~100
i BEAAE a7 UE 00~04 SL5~40 12~26 13 79 80 1~50
< EHNTOE 04 SL7 15~22 1 1 100 80
LI ‘;iiﬂ#ﬁ*yx A=Aa¥ 06 TL35~50 22~25 1 2 100 20~30
1621 YA I E 06 TL14~15 28~29 1 1 100 76
(36) AF 05 TL12~17 - 1 1 100 —
A E B2 01~05 TL10~100 16~24 17 112 64 <1~100
~ 54 00~06 TL20~60 15~25 15 60 59 3~56
~aBLA 03,04,06 TL15~80 13~22 3 4 36 20~30
rF7s 01,02,04 TLI5~31 18~19 3 3 23 5~80
T e 01,02 TL20~40 23~25 2 2 17 5
AT T 00,01 TL17~295 21~25 2 4 67 11~74
F=Fa¥ 00 TL10~21 24 1 1 25 9
NYTEZTH 05 TL30 22 1 5 63 57~93
€74 00~04 TL5~18 16~22 17 92 69 2~99
A=Azt 02 TL4~6 20~26 1 9 56 100
i TN AL
}N] IREILERIEAN . 5 00~05 TL5~13 16~20 22 85 67 1~99
sasA 01,02,04,05 TL4~12 17~26 6 31 69 15~100
~ 54 03~05 TL6~20 18~23 3 15 79 35~100
RYH A o1 TL8 18 1 1 50 45
ARSIV 04 TL30 19~20 1 1 50 80
~akA 02 TL7~8 16~17 1 1 50 50
o1 TL70 25 1 1 100 25
05 TL30~40 15~16 1 1 100 50
RAY VT AF 04~06 TL 85~ 140 27~28 3 4 57 100
A HF A o1 TL40~45 28~29 1 4 100 20~30
ﬁﬁgrﬂln%«r vagLA 03,04 TL 40~56 13~18 2 3 75 50~100
= 04 TL20~30 17~20 1 6 30 -
R BT A 02~06 TL7~92 15~26 B 10 45 1~93
sayA 01,02 TL15~44 17~19 4 10 53 6~60
s 02 TL10~17 20~25 2 9 75 50
~ 54 00~01 TL4~40 17~24 2 3 20 42~75
A AL 00 TL40~60 23~25 1 1 4 90
Bl ) AR 04 TL20~60 12~18 1 1 50 7
VAT &1 02 TL33~35 21 1 1 100 12
YTV 02 TL12 21~22 1 2 100 10~15
ARF 02 TL30~55 15~19 1 1 17 2
F=Fa¥ 02 TL20~25 26~28 1 1 100 50
<aHA 05 TL80~90 20~21 1 1 100 5
uyIR7 05 TL14~24 — 1 1 100 -
NTTTT 06 TL40~50 - 1 1 100 -
JNvTE 02,06 P5~55 25~27 2 3 33 20~66
ED e o1 P6 25 1 3 20 50
sarve 03 SL15~25 18~25 1 1 100 65
~EHT O 05 SL20~28 24 1 2 67 14~33
HSERE () TIA/AXY 01,02 22~M 30 3 5 24 99~100
HY 2 05,06 72~3 25~27 2 3 9 100
R B E aeas 01 TL20 20~27 1 3 100 15
WBHE () THT= 00,01,03~05 SD2~15 11~16 5 24 60 15~100
N7y = 00,01 SD2~5 11~16 2 3 60 60~70
B ) I rU= 00 SD2~15 22 1 1 100 90
kil R ~ A 02 TL5~6 16~17 1 1 100 50
JNvTE 00~06 73~P20 22~26 7 18 25 1~100
VAt 02 - 24~25 1 1 50 90
HY 2 03 Z4~M 22~26 1 4 44 75




*£2 HOJX

FERIN A 7 FARBIE BT A 01,02,04 TL15~70 16~21 4 5 31 24~95
55( sayA 02 - 15~19 1 1 50 12
(12) Yr¥avira 00 TL20~30 12~17 1 1 33 32

AL 00 TL10~19 14 1 1 100 80
L) arsn 07 TL17~22 12~18 1 4 100 2~100
ARSIV 04 TL10~20 14~17 1 3 100 30
JZAMT =05 5oy, 02,04 TL63~102 26~20 2 4 20 15
i
A=Fat 03 TL30~40 25 1 1 100 1
NNz % : .
/(ﬂif/“’ B e 00, 06 TL50~70 18~22 2 2 67 £ 1-~100
2 V7 NETHE Y 00,06 TLO~12 16~18 2 6 100 4~50
Ay —FWfE BT A 00~02,04~06  TL25~100 17~24 12 22 48 <1~75
~ 54 02,04 TL30~50 15~19 3 4 40 0~50
A==t 04 TLI3~15 22~25 1 2 100 100
AA BT VA 04 TL8~30 10~20 1 1 50 #iF~100
rayA o1 TL10~15 18 1 1 17 30
B ) Ak 04 TL20~40 12~18 1 1 50 ~10
[ WIEV PSS St 05 TL110~160 9 1 1 100 14
Jit‘j"\*T: T s 02 TLO7~123 28 1 1 50 10
S
EAYd 00 TL70~90 19~21 1 1 100 25
2] FONY 00,06 TL25~50 24~28 2 5 18 70~100
A=Fat 00 TLO~14 26 1 4 27 30
~ 54 00 TL12~20 21 1 1 100 5
AR 04 TL30~50 27~28 1 5 100 100
Vo7 s 04 TL15~40 26~27 1 3 60 10
ESF S E ~ ¥4 02,03 TL80~120 23~26 3 6 60 5~50
S =S
;;/” 7R yayg 01,02 TLI13~16 15~19 2 3 60 6~12
i
*‘f{ﬁ;ﬂ%‘fq‘ AYT T o1 E~TL3 28~29 1 2 10 10~50
VDR EWNIZ 3 N
U: UHFRLA g 02 - 25~29 1 2 100 50
J~TE 02 - 24~25 1 1 50 96
A HUE BT A 05 TL50 23 1 1 25 60
rayA 02 - 22~23 1 1 50 21
A=Azt 02 — 24~25 1 1 100 20

T Asua=AgE v FA 04 TL30 23~26 1 10 100 10
401t YRTY 04 TL60~100 17~24 1 2 100 20
©) A ER 04 TL22~66 20 1 1 100 56

04 TL20~25 25~26 1 3 60 20~30
U 01,02 TLI1~44 17~26 2 5 36 7~14
JNwTE 00~06 N2~P21 22~27 18 59 38 1~100
EDES 00,01,03 N2~P7 22~28 5 10 29 1~100
A 00~05 Z1~4 22~28 9 20 16 50~100
TIAJaXYy 01,02 Z1~3 30 2 3 23 52~100
P <7 e
AN )(071,)%*7E HY 00 73~4 20~28 1 1 100 50

A7) AW 21k 74 104

At 444 1203
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orientalis, % % =\ Argyrosomus japonicus, 7 71 7 < % A
Branchiostegus japonicus, <+ W 27 Z X J Choerodon
shoenleinii, ~% A, F x4 Q<)% E. coioides, <
7N Scomber japonicus |2 B\ T VNN DFAED il Sz,
VNN (3 & T D FEER = & & 14 B 30 FED
BREDSFEPSHE SN TRE I ERS 1Y 4% 5%
AT 2T REESEZ 6Nb, TOMD T 1V
AJHTH 7225 L 72 fddiE, RSIVD TY A b Y E
malabaricus, 7N~ 7 L7 X Lethrinus nebulosus, 7 A )V A
R EzHEAESE  (viral epidermal hyperplasia @ VEH) Tia
7'V A Verasper variegatus, * A % 7' L A Pleuronichthys
cornutus T&h > 720 T 72, F2 ¥ ) a2 XN )
Sebastes oblongus, 753 5L A O 7 A v ZVEH MERE ITE
(viral hemorrhagic septicemia; VHS), & 7 A D E )L F 7
AIWAIE, T T T EOEMEDIE L 72,

MR T, W BMBREDS 44 11, AR PG GBI Wi A
W34, BTV A0 EL L, va kb, e T
ADIFERMIOEFAGE, 73I X/ AF ) HY 32 Seylla
serrata B X VY I OBWE (K), Y Ierv=
Tripneustes gratilla DFELENF (K), Y14 bNFoOTLEF
VAV AFAEREDNEA LI, TOH) AL A DIk
ERl T O EF AGEL, IEER deromonas salmonicida |2
£ B IEGRE T, AKIRAS 17CHi 2 D ARIRFE IS 54 LERE
TRERFCTH 2L L ENTwD Yo 7 IO
() 1%, I TIZREIARHTH 5 AR OB 55
FEHLNTHY Y, 7IAaF)FHFITRIT T2
HORBRPERTHZ Yo I 7 Y ZOHLHHT
&, HAEZOAOHE THEIIFE S L TWav), i
HICEAEIREELZONT WD, 72, FLY oK
T, LHARTHEAEE SN TWSEIIZYNT VY=
Strongylocentrotus intermedius C Tenacibaculum sp. 75 [K]
DBERIRD D % o BB, KR EEII AL
FIZES>TRELTWDIEDS, YTery=bTy
INT v ZOHEFITIIFEERP R L 5 LRSS,
—7, UK, 7A=Y Ie s Z ok
E () e h, 7H = CIEEEMBEIEK L S
N7 vge sy S CERERESERE L DR TV
%W KRR R O REAEDL S 5 2 & HE
DIFEIFZL L, T r Y = TORKE " HiE E
HCHATE 2HAMHAEPHIG SN, #T L CBEmPEE
LML LT, EMERETIL Y A XNV Sebastes
thompsoni, %/ / 3 AN)V 8. oblongus, 7% 4, <
7Y, AR Lateolabrax japonicus, =% 2¥ 0z
INRF, NIYTLTF yurIiE, X¥ATTED,
MR PR & I ®AE Cldd =4+ 2805, NAY L FHETI
A F Cryptomeria japonica 7%, FiIRITHE (IK) TIE/N7
V), Ya—FEFARAIETIER T A, AT
Sebastiscus marmoratus 7%, i S N7z,

FHEIIR T, A7 —FHEDREN 19RO E
Mofze F72, 1999 4 F T 10 FEEEH O 7 A HUR A

ENTWERS, RFETI LY, 7~V Penaeus
monodon MDY ) AL TEFE (UK, 79V A S. schlegeli
DTIV—=2 ) RTIE, AYFITO7) T NETRE, AT
T OFEREYSE, ~FTO M) IV FIE, H 8T, F
JNY E. akaara DA F RXATZTIE, X5 A DEINF
FIEDH BN ST RIIRIER CTH7 I FE D
RENTHERFORKAMEL, A7 —FHAETTSY
A, F=Fa¥, ALY HVLA, ruavA, ¥ /ax
NV, A7 FAFRFNETZOQYA, YFFLTLA
Tanakius kitaharai, A/N)v, %70 2 AN)b, 77 A ANV
TH o720 AT T T Plectropomus leopardus @ Ji W i G
SiE T, Ichthyodinium J& J5 HU A 52 K5 U0 A R AT £ o0 B
HTHZRIE L, IR LIRSS, Bikkike L
THF* &y MREMAKT CHMALENSE S Z &A%
RENTWVDE Y,

BHRH T, Hizlic~sy A, Px7Y0F70a3=A
fE, Y54, F=FALDOI AN EIEIHE SN, =
F 3 ¥TREEDOEREDIE S 7z,

AR T, HY 312 Licmophora J& DB FED T 54
%) 7 ERTIE (R) OFEDTDH 72,

A DRB/RERERRTE SMosHEOH b 74 BB
(78%) TEHIRDFAEHHE S Nz BRI OE
A, VHEHIX & UM HE A ENZEI90% &5, Kk
WTIHEH X O 83%, HIEIHLIX D 82% TH Y, b IK
WX 1L 44% TH 5720 1994 ~ 1999 12 BT %
PR ACE TR OEI AL, P E, MUE, JUHHBIX T 75 ~
82% & <, B, dbifgdE - WALHX T, 40% LT
THo 7205 L7 DIk L, 2000 ~ 2006 4E FE O #Hei:
FEOE AL, FERICTHAARPSHVOIIIZ T, kil
W HALHKIZ BT 2% & B o 7o BIREE
BE8UL, TUNHIXAS 157 fF (35%) &b £ <, KW T
bR - AL HX 0 62 75 (14%), PEHIX 58 1F (13%)
b, BARMIKIE 23 (5%) &AL holz (£3).
1994 ~ 1999 4F & T O HIFFI O BRI 2L, HHE,
PUE, X OFEARICBWTEWEZRL, BHES
L O iEE - BALHLX T A 5 727487, 2000 ~ 2006
ERETIE, HARICIZ TILiEE - Kb X 2o
7oo 2L, b - ALK BWT, T X DJER

e, M HEE, EEMREEDS B4 L7

ZLIZkBEEZOLND,
WERR  BEEDY 10 DL THERIZSAE L ER S
A (BWRSEEROE MBEEOE) 254 7 HUL Lo
RELT, I X, INY, THTIHADVNN, <
% 4 @ RSIVD, 7' Seriola quinqueradiata @ 77 A v A
PEREIKSE (viral ascites © VA), Z V<Y IZE® PAV, 7 1
T EOMEME, 708 A, <A OFMEERE R
fiE, &7 XOMEBEMEREHEE S A DOFr7aa=A
SEDBH D, T A IV AIFEEE L 228 8 LG TN
WD BEFAL G S5 R 18R F T, SETEAER T
WA SNz 7 vy A4 OMENENEIRIE MAECTIX 6 flf s



5 3. HbISB O FE B EGEA (2000 ~ 2006 4FJE)

PRI L

I TRIEPE  op g PRI 5K
HIX (4 © ) wan s FERE G

% W ) Cw%) D%
dbifEid - A (biid, w4, AT, =L K 7 18 13 72 62(14)  265(22)
H, W, #wE:7)
B (K, F2E, B, #R)I:4) 4 9 4 44 23(5) 74(6)
6
Irae (ZFH, 8, KBk, fefE, Fndkl:s) 5 12 10 83 56(13) 120(10)
hE (SE, &8, WL, K&, Wi :s) 5 11 9 82 58(13) 136(11)
ME (R, I, B, & 4) 4 10 9 90 42(10) 112(9)
JUM (REl, R, R, REA, K4y, B,
AR B T - 8) 8 20 18 90 157(35)  371(31)
&t 39 39 95 74 78 444(100)  1203(100)
C TSR, 1P, 1502 LIRS LT- s 15
D < e B K
B, ~ & A OME TR MR T 3 6l 3 6, b J X 23% & 23%, BERIHED 14% & 15%, FHEBIFI 2% &

ORI VRS E T 16 BT 14 B THETSE AT 50%
PDETHAHIENS, ZRSHDY AV ARCHMIE IR ISR
WA G 2 B WEIKE , AR C OBt
KOS LE TN,
FEENPEHWVERE LTE, eI X, 71, INY
YRTY, suxsu, FF=NX FIUNY, IXFA,
A I F % A Oplegnathus punctatus, ~ =5 Platycephalus
sp. BLUIYH /YD VNN, ©F ALK H LA D VEH,
KIHLADVHS, Z V<LV LI ITVEDPAV, <
FhTIEDHENRE I A LT 7Y Takifugu
rubripes B L 0N 7 L7 X OWFEMEE, 7H 7 =0
BHEE (K), eI, 70u¥4, ¥4 BLUPTR
ANV OMIEENEEZE, €T AL T AANLVOET
)R, b X LG =% a Y OMBMEEE A EE AF
DINAY VIIE, ~ah A OIERTOES AE, YV
A MNYDOTETF)F T AFAMIE, 7TIAAXYH
FI LA IOWIIE (K), ¥Iesr Y =OK MR
UR), 7 V=TV E 7 < COREEOMBEVERR
ZFABERAL T VLADAY —F HIE, ©T A, AN
WBELOr ) A ANNVOA 7 FFRNE, FINFE
AXOHER, 7<xIEOY )T ALVEE, =%
YOy ALNTHFERE K), 7Vv~vxE, I, W
W3, T IA AFY T I ORREEDERIENZET S
NhH, TNHIRILTHED Q% UL LR L2FHFLD Y,
TR A B CRAET L EWENTRELL 2D EEZOLN
720
BEBRRBORERRT 1989 ~ 1994 4 9 1994 4 ~
1999 £ 712 BT 5, BREGIOSEAEREESIE, The
NOMBEIZB T £ IV ATRH 24% & 27%, HMBEHR D

4% TH Y, FEERWICKE BT hrole —T
2000 ~ 2006 4 T O FEAMEH AL, 7 AV AT
22%, ERIHAS 9% &R Lz, MR 36%, 7F
ARTRIZ 3% E T BEINL, WITIOERKb 72
A TOREIHE SNz/z0, HEPHmL e %
ZbNb, BEBERIZHD ) i SN2 8K X, VNN
RSIVD, MiZEfiiE, WEMKERE, BE (), ME
EREERGE, © 7)) AW, MEERE OEE, A7 —
FHRE, WRIEOERENH D, b OENFIE, 1989
~ 1999 4 “TIZ BV T HABRICHE SN TWVwAEZ & h
5, MEMAENMCRET L EREROMEIE, K& L
2L TRV ESE L L),

FEE AR ORI BV TIE, REEOEFRDO % S
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