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Transportation of juvenile swimming crab, Portunus trituberculatus,
on drift seaweeds to prevent loss of pereiopods

Ryota KOMOTO

Transporting first to third instar swimming crabs, Portunus trituberculatus, on drift seaweeds was effective at

preventing loss of pereiopods. When crabs were transported without drift seaweeds, pereiopods, walking legs, and

swimming legs in particular decreased remarkably with instar development. Crabs transported on drift seaweeds (500 -

1000 g per 20 ¢ of seawater) retained significantly more pereiopods than controls. Since it is not necessary to collect

drift seaweeds at the time of release, this method can also be applied to the release of swimming crabs.
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Distribution and feeding habits of age-0 barfin flounder,
Verasper moseri, released in Funka Bay, southwestern Hokkaido

Hidetsugu YOSHIDA, Yoshiyuki TAKAYA, and Taihei MATSUDA

To investigate the distribution and feeding habits of age-0 barfin flounder, Verasper moseri, we released hatchery-
reared flounder (mean total length: 73 mm) into shallow waters at 6 m depth and recaptured then by beam trawl in
Funka Bay, southwestern Hokkaido. Three days after release, the flounder were equally dispersed in the deeper waters
between 3 and 9 m depth, but the distribution gradually shifted to the bottom of the shallower waters at 3 m depth at 5
to 11 days after release. Dominant prey items in their stomach contents differed depending on the depths of recapture.
This result suggests that the flounder feed on a wide variety of prey. Furthermore, they tended to take a large amount of
prey where they congregated, so we consider that the distribution of flounder shifted to shallower waters as a result of

migrating to find feeding grounds.
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Larval Production of Blacktip Grouper, Epinephelus fasciatus,
Initially Fed with Smaller Rotifers Filtered through a Fine Mesh Net

Katsutoshi KAWABE and Johnson KIMURA

We examined the technical feasibility of mass larval production of blacktip grouper, Epinephelus fasciatus, in small

tanks three times between 1998 and 1999. Normally developing eggs collected from the spawning tank were stocked
into 4 to 9 transparent 1-k¢ round tanks at a density of about 100,000 eggs per tank. Hatched larvae were fed on S-type
rotifers, Artemia nauplii, and formula feed in progression with their growth. Rotifers were selected for size (<150 , m)

and fed at high density (30 individuals per m¢ of rearing water) from 3 to 7 days after hatching. The oil film that

formed naturally on the water surface was removed frequently in an attempt to promote inflation of the swim bladder of

the larvae, even though this protocol may induce the so-called ‘floating death’. As a result, survival at 52 to 56 days
after hatching was 0.7 % to 2.0 % (671 - 2,000 individuals /k¢ ), and 38.1 % to 82.6 % of the juveniles produced had
a swim bladder. The overall survival rate was low, but the number of individuals produced per k? of rearing water was

high and suitable for commercialization.
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ELEEFSRETHY, WIS EEAEICIIEST
Wrpo 7z,

NG FEOREAERE T, BIEROZM % S K &
ZEEE - TBY, ZORNOER) 2 LR EY OFEHH
RRESREVPERRN EO-OOFEN—D L Sbh
TWa %, 7hNy oy HEEE, BRO4EEDS
INEWTD, DSE OEE R TIE AR ICHW S
TWwWbWwbwb S H Y 2 3 Brachionus rotundiformis (LA
B LAY EREL) TIRWEIEE L LTRETETTHIC
BEECTERVWEEZ LN, 200, I X, B
L OARFAT BB REL T A ORE S WL 2
29 572, FHEKIR26 CTEFE 110 ~ 225 (F¥
178) pym DT LT EHFMLC, HAINZT LT OE
75100 ~ 185 (‘P34 150) nm TH5H 2 L &5 M
L7z COfRDPS, HPRE10 umUTFOT LT %
FR L CTHAICHEE L 72 1998 ~ 99 4FE O Fli i AR i T g,
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TE) 7 OISO WTHET 5,
MBS LVOFE

TEWAEPESEERIL, 199846 ~8 H (LK) & 9~
11 H (2[1%k), 1999 410 ~ 12 A (3[EKk) 3
WIND BT D RHFE T 72,

FHEAE fEAMIE, 1~30KkED 1ke FILEH
R H—=KAA4 ¥ 2 (M-1000, 154 ) T, 1
[\ 426 (R7KE 4ke), 2\KE 3 MK HETD
(K= 9kl ) L7z, KAMIZFFRIGRTICVT

b 50 ppm FEEORMIEFZWE T M) 7 AER (Vv
v, BERLEE) T4 WMEE L. BB, KEIas
TV vy ez RIZERE L7,

#1998 FOERIIABIAIL, 1995 4F 7 25 1996
4 B2 ONEEFEBX BRI TR ICLD
L 7- 106 BT, 1998 4 4 H 4 HIC&lleE L4
L fkHIZ, 243 ~ 385 (V3 33.4) cm & 219 ~ 1,006

(‘¥ 587) g Th o7z —J7, 1999 4EDOERIPHFL ML,
1999 4F 1 A H 5 1999 /£ 8 AT 7 THJE L 72 151 )2
T, 1999 4E 12 H1 HiIcE&lE L -&Rk EREIR,
21.7 ~ 37.7 (°F¥29.4) cm & 148 ~ 879 (*V-35 447) g
THhol, TNOLOPMITHMERE, HHIUTOREN
70 k¢ FIBIKFEICINZA LT, WK% 4 [ HO
EIETHEKL DS HER L7z, BULEHES L ORI
FHPFAINEE S 2 CHE U 7z, FEBRISMHH L7228, 1
K% 1998 456 H 10 H, 2 ki 199849 H 6 H, 7
H, 11 H, 3[>XkIX 1999 4F 10 H 26 H, 27 H, 29 HIZ
HAREIH SN2 DTH S, 2[R E 3ERTIE, KiE
PIRH AR 3 KA 9 DI & INAE L 72728, A L 7ZIHICZ
hei2-1, 2-2, 2-3[\K, 3-1, 3-2, 3-3 K& L7,
fE AL, LAY 2SS L 7258 R B R C IR R BRE)
WS L7200 % 10 TR 3§ 2 Lz, 4B, AR
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B2, KEETICIZRSMEIIDIEE A ERD N
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L7z,
FEKE RIVRFOFRLAKMEOKIRIE, 1 MKIE 275 C,
2-1 ~ 2-3[MRIEZENZEN274°C, 274°C, 2717C, 3-1
~ 33 [ERITFNFN26.1T, 264C, 268 CTTH-7,
YN A .14 O B KAE & AT B KA O KIRA TV
b 02CUTFTHo7z LHKE 2 BERTIEHEMRDOELD
TR FE CAGRAIENIEE S, ABARKEE L7, 3EERT
IO & S B AAEICINEH L~ 2 HM 2 C27 CHET
AimL, Dfg27 ~28 CHZMRF LAY, Hil26 25
FHLY P 2 T A ICAARKIRE TRIRL 72 (X
1)o SFWH b O FHAKER, 1EXE 2HRTIEZFN
FN279CEL 215 CTH o7, 3ARTIEHEGE 25 T
IR L7729, 1, 2[R EIFIZF LFH 27.3CTH
D72, FOBITHKAKRIED T 7272012, R
OF¥KIEIE 1, 2R E D{K262 CThH o7z, BB,
AL T & B A HE L Chb a7 — Ml
10 k¢ ARERAK 1 FEICo & Eilko 1ke KAz 3 3%
FTONF Lz F—F —NAFRTITo 72,
R OERE SRR 60 [0l | & RE AR O S AT
MzK1e, HilErzR IR, fFFHET LY, v
VLA ZRETIVT T Artemiasp. Stk (Dfg, 7T
IT7EMERD), EAFER O IMHEE W, UL VI,
FEERIEH O HlG 3 205 Hilli 30 ~ 34 T TOM, KKiE
firual s (ErnlLIVvi2, 7alL o3 &l
T (=& bM, =) CREZRERLLZbDE 1
H2m8MrE 140 ICHREEL 72, 2B, HEG3~7FT
D5 AMEIERE 150 pmUTOT LY %S 572
¥, 85 ,umE37T ymDAy T2ty hE2EIZLTY
LYHRJELEDY, 85 pmDty bERPFITTIT pgmDE
v MR E > 7/NERO R 2B L 72 SORER L7z
N Ly (D, NRLT LY B RERD) DI 90 % D
EXFTHEIS0 pmUTTHY, HEEOFHYHER
134 ~ 145 ;,m OHFPANTH > 72, HEH3 ~7 O/NH Y
AVORBEIIDTOL ) ICERE L, Tabb, 8K
DIAETIE, BT 5 L) ICTORMOBIKEREZ ED T
B KFENDOT L2 FIZIET T SR 72 BT, #e
ZEIHE KA 1me 4720 30 R (= 3000 JifEAR) D/
BT LY AL 72, 14 BEOFRELCIX AR AR IE Al IS F
HAMANOT L HE XL, 30K/ ml =HEFFT 5
L) AR S M L7, His 8 LIFEIE, 8L 14 I
ZNENOIEE R FAE AN DO T L v 3EZ L
T, FBEKEANDT & EED 30 K me z MRy
5E)IARRGERIM Lz, ZORIMTFHEROKEICL
7o o TEHBKMANO T & VFEEE, 1K A 11
25, 2 \RIE H#E 24 EHA 5 20 K/ me 1235 L
720 3MIKIE, HEG 15 EA 5 20 fE4Eme, Hilh23 &
5 1% 10 R/ me 12D LTz,

TITIT O, 1~30%ke D HE 13~ 14
SEMA L7z FGEERE 4013 1 M OB EA 10 ~ 50 7
itk (=01 ~ 05K me) & LT1H?2~4[Efrn,

1A L2 MER ORI & AR AT

BHEE 0> FlLKH 1% 26 % 3EK
Fr s rzmaFrR" (kf) 7.44 2643 2328
NS EL D K (fEE 1) 7.24 2065  10.75
SHY Ay (fEfEA) 41.15  77.38  60.79
TAT I T e (EEE) 451 1559  15.04

Frsrwmua T AESHY AV OMEE LT 1,500 8 mé T 5T

ZORIITHAOREL EDICROB{ETCTATIT
AEIE ARFENIZEE S 2 WIREE 12 iR 600 iR (= 6 i
R/me) FTHWELL, B, 1112200 HHEAELE
MRS AGAEE, YA 7+ 2 HOWTAET O L
72

Hilis 24 ~ 29 » 5 I FE Ak ((E—F%F 1C~3C, &
By OfEEZBG L7, BRGS0 10 HFIXER
AR 2 FEAICAIAT T B 220028 1 BRI R o8
L, TNLERY EiFECcofix, 1H4~6E L,
FFHE D IBELIRI % & 7 08 S 4 S BG i & L7z,

1~3MREd, FMEARMAIZIEK 1,500 J5#ilE, me

» >/ 7 1u 7 A Nannochloropsis oculata 7K 40 ¢
TO% 1 H 3, 78, 128, 172 A 74+ % H
WO 1~ 2 IR L 72,
RERAETE 7LD OREMLMUIIZIZ 05K TV
7 37 »AbkAE (SBF-500, 7—A) AL, WNEH
F£1x 500 ~ 1,000 fEfk me & L7z, Z#EMmLANZ, 1
HXRiE~<Vryr7ux (RiE774 7 3IH00), 20K
137 775>~ (BASFJAPAN), 3[RIZA—/S—r 10
LI VI2 (7uaVLTT) 2L, 1) vy r7uAid
7L LEMEARICR LT 200me DEIETHRS LTS ~
ISEFHERTE L - b 02 HAICKREE L. 727 7 7 V13,
T 5 TR EEIZEAGR % ORI 100 g 5 LT 12 KRR
BEFEL-HR, SHI1050g#5 LT REREREL-LO
BAAEICIEE L 72 A= 8—tE2 0L T VI X, T4
2 LEMARICH LT 100 me OEATHS LT 16 ~ 22
BeRE2E L7z D O F ISR L 72,

TNT 3T ORERICILEL 02 ~ 05kl TIVTIT
ALK (SBF-200 ~ 500, 7—A) ZfHL, 7VF
I 7 OWNEEEE L 100 ~ 150 8K /me & L7z, A
fLANE, 1EKIE~Y > Z7a X, 2EKE 3EKIET 7
T rEMH Lz, LT, Sk 30 BERaE L7z
TUFITHEH LT, U 7oAk 1kl 4
Zvdome, 77T EHARLIKE 24720 3009 %5
LC 15 ~ 24 W[5 28 L 72 O 2 - HEAUSHRER L 726
BE  fH KO KIE 258 30cm OF S OYHTIC
37TW HBHELT 2 K, KA 5K 3m OEFHANKI;
AR D MO BT 2 R 24 R L7z, fHE RO
EIEEEMIL 82D 22FFTE L7z, BOSITICEL
T, FTRIFOFNIT 2 SITL, 1 RERIERICKE -



30 cm DHGKT & 23T L 720 O THLT 1338 DR /K
E30cm oW EW L2, 10 4kl IcRIFo i
HITZH L72e B, AEMOBIZIMDNPSL 1THET
WP Z BT 72720, Z ORFMFT IR 2 5 0 BREAS
FRMNIZE LIAA T E 7205, SR REANNOESHE 25
7o RUSTREDKTE FREE S AR O R RIS L ) ko
72h%, #1500 ~ 2,500 Ix D TH o7z, F72, Hili 30
EA G B E T, fEARE~OERIER % 8 R
AT FETE L7

HakE FFHICIE, DiEG, SRS (UV 850,
HIEA > 7 4 )ba) TWHEL 22K EH L7z ki
PR EZ DG L, FGEERIGH O Hillg 2 £ T3k
Rx 4ldn,/ HE Lz, AT 2 DRI o H i 3
~7 T 8K 228 Tilk & L, 22 # 5 % 8 1
FCIRAKMHICFR > 727 4 Y 2P A 72 5 [Alfiz, H
E L7 A8 DB AR LifksL L, K@ik 15
s/ HE Lz, ZOBIGIMY EWFE oM, FHffo
B & &b ICHUKRIZR K 10 [z A TEo 2. HE
ARIEH4E 30 mm DIFAL Y Z VB T THERE L 724 A
74 AT, HEKEICE Ay Y2k v b (¢ 20em X
mE50em) ERE TIER O AR Z B 7Z, X v
vaty POHAEWE, S ERIL 297 pm & L7275,
T T X THREERIIEA L 493 1o m, FLAETRSGAEBA 4G4
12784 pm, HiiG40 AitE2> 513 1,000 xm & L7z, %3,
Aviatry MIHFEEF D 2B 7202 ERAREK TR
H L7z,

BR WEAMNRREOERIIC, ARITT A M= (KA
20R, =HFHIRLA) % 1 ARRE L7z, JINE DS 51k
557 F CImA I %8 400 ~ 600 me ISR E L, A
L1349 150 ~ 300 me /53 ETWS Lo TIVT 3T
ZREBMG T A By 13 ~ 14 B4 121349 400 ~
600me,/ sk LT, ZORIIMY EIFFCTlEL EDIC
#71,000me,/ 3 FE TR Lz, &b, BKEOHE R
BEAD LD oTLl AAYY U F—%HnK
g TIT o720 T7 A M—VIZHET VR0
12, 1~4HIZ1HOEETEHEREGHE (SIM-410BA,
Tria—) THRE L7,

&Bhe  AOMEmEoMBERIE, SMLEHA S i 30 7
B E COMIIHBME B KN ICE &, BB ah T
T E AT WL LR 72 IS I O — )7 7 S B IR
HEFAZEICE o TTo 72, BEIE L 4 DRES
WM L7225 @ (400 mm X 270 mm) %, 1 H 1 /K4
720 30 ~ 80 MAREEMI L 72, 2%, B LIFE T,
250 ym Ay v aty NTHERLIMN EHEZE->TL
H 2l T O I & B2 L 7o

AAEEE ORI A 10 fitc 2 5B L, 2~5H
WAAT > 720 HEH 20 @A S 1E, WY L FTldiFme
f1ro7z0

RV EGF H#50 pifelc, A5 L v s Mkl
CFRTHY BIFCRME L7, $72, MERREEC, B

100 fi R D Ff A % BEVEZ L3 L TH9 300 ppm @ 2-7 =
JERYIY - (BRILE) CIRBEE Lot 2R%
HET 2 &L B ITEREOFER TN, S 512, %
X M5 ESEHE (SRO-505, V71 >) THIEEDA M4 i
L7 ed, 2HkE 3EERTIELY LIFHEO Highs
B oTWh, PHRMZMECL )Ty METERER

JPRERERIENRO LN oz, vy MEOH
& LR E ORI ITb R o 72,

R, BEE, B (Ao, KEFERRkOT v
FHNZ, SMEEE2SLIY) EFET1~ 10 HEICHTE
TRAE A & AR 10 ~ 30 JBFEERRE L T 2 ¢ Ffiff S ¥ —
B —IZWE LRI, P-7 3 REABITF L (FGH
$) 409 % 995 %Ly —)L (IFHLF) 10 THEMPL
ToVRW % B T U CRRI L 22 RICAT o s LT, E
REEMYSE (SMZ, =2 ¥) [CID 723~ 1 7 1 »
— 7 —TEEXAET AL LI, FECEMIRTIZD
WTBIEE Lz, T/, B3 ~ 12 D707 2 EER
REEICOWTIE, KRE™ O LERHERLTHZEL
oo 72721, KBF® T, 0 (22) ~5 (fufL) @68k
BECIXAL, [0 AEMEL] (1 MEA->Tn5ED
KER1Eze], [2 5 —HBIZEAA > TV R WERS DAL
T5], [3; ZBRICA>TVEDRZEENH L], [4 ;13
IEFRM LTV 22 ILEAED Lb 2o Twna],
[5 , NEEDO L 22 FTHRMLTVAS | LEH
LTWaH, T09) LD ICOWTI, FEREMEE
TCTORBRNNETH > 72720, KEBRTIZ0~4D5
BB CIX A L7z,

1R OEFEFGH Td 5 Hils 3 1IXEFE D 1 K48
T, BRI L7ANET L OFME R MHERRT B 7201 TF M
DOEFLRI & FEMICFRAR Tz, Tbb, M HOD 16 FFIC
BB KA %2 4 100 BFREL TR L P-T I /&
BEME T F IV CRREE, 5 %RV <) VEiCllE
L7z BEARIE 3R MG Lcth, EEBEMEETT
0 EDOEREE EHEEOFHLHERL, EHIEOL
NIAFROEE % Ko THAMEEE (%) & L7z, 20
%, HILENOT AT L TEEL, Tht T A
VML L7, £72, SREL A 100 B oA oAl
BAPLEMEIN-T A2 LT, BRI RE 7 8
HRIETRTEYEMSE (OPTIPHOT, =2 ) #HWT
BHEZ 1 pm B CRHIIL 72, AEAEHNOT 4 21k
FHODI5KEICEREL T, 7941 B (FEHEE) T’
S, 200 RO THE % L AWBEMEE v T
1pmBACRHAIL 7, BAES AT LY & FE RN
DT LY OBEREOFEMEOZOMEIIE, & HEAK
WSIEHL AT CTlE % A2 - 72728, Mann-Whitney's U-test (2
Lo TH o720 #EEY 7 MICIZ =27 ¥ Vit 2006 (H
KREWY—ER) BEH L.

TNT 3T OFEIREOBIZIIOWTIE, fRERGY
HH» 5 Hig 20 F ClESEERAXOT v bRIIZ, 7T
IT EARER L7z 2 BEEIR ST R 20 RAREEIUY b



FCTP-7 3 ) REBFBRTFIVCRE: L 72t, EREMS:
TTHENOT VT I TORELRAN, BENOT VT
ITETLYENEND HERHFPHEETE0 %L LD
TV B IR & B il & e g L 7es

FeAFR O BALREOBIZ1E, KEE NG IS
DT LA ORI AFEHGIIERIKEICEST -
TGS L 22 b o THMf W2 DL EFRL
720
iTEY FIERBA2ASIY LI EF o, HHICL Y EE
KA T OAFHEFR DT R 53 A & B b L I AT B O [
LI TBIZE L2 B, WEIFTHEMAICA L 2%
B2Hwkoe, Rt 7y v ilkEEs2ERET %
MWTHIZE L7,

B B EREROMEY R 2R L7, FHFRK
O FFRE$% 2,685 ~ 18,001 BT, =L 0.67
~2.00 %, K1kl (L/KHE) H7zh oA pERKIL 671
~2,000 BEHH SNz, vy T, 2 BRRIZELD
TR %A 4,832 ~ 5,758 J&, AFRIFEAT1.61 ~ 1.92 %,
KeE 1kl K720 OEEREA 1,611 ~ 19198 TdH -
720 3EKIZHY FIFREEAY 4,020 ~ 8,982 B, Ak
H1.34 ~2.99 %, KE 1kl B7-0) OEEREA 1,340
~2994 B Tho7z, TORRE, LERZREWVWTWTNR
DEFEEFTHERRIZ L %BUET, K1kl 4720
DHEFERIIE 1,000 B ETH - 720 b B 3-1 A%k
TlE, AFERFEDNT2.99 %, K1kl 4720 OAFERED
2994 BT o7z, ML DOERERFHEIL 133 ~ 278 % T
ZRERE IR EOfE KT b M O — R IBATEH
M%<, &R0 90 % Ex Ebiz,

BE 1RO TEHEROMESZIR L7z, MR,
KA s <, EEREOD o7 L ERA R b BRI T
Hotze W, KA EEREDE H - 72 3 HIRA
b BEDIED o 72, Hil 15 F CTUEEF [IKE T OB

FEHEICIZEALETIASNT, MEEBZOFADFY
R 16mm T, BIOLTEMAEIEBEINSHiE3 T
2.8mm, H#i5T3.3mm, Hiif 10 T5.2mm, Hifif 15
TIE 75 mm FCTHE L7z, Hig20 DIBETIE, fERR
ML 2 EREDEDNHE L kol Thbh, HEE
20 T3 FH4E 7.4 ~ 105mm, Hi#S30 ~ 31 Tid 155
~225mm, Hif 39 ~ 43 Tid 21.7 ~ 37.4mm & 72 5 72,
BY EGFRE o AR 1 kAT 55.9 mm (H i 55), 2
[0k AT 47.6 mm (Hi5 51 ~ 56), 3 k4347 mm (H
49 ~52) TH o7,

BRERER FIELIHES 6 25RO b, RO RN
F133.7mm THh o7z, Hillh 10 OFF ST, KEFERD
BRI 0 ~ 27 % DOHIPHIZH - 720 Hilli 20 DB TIE,
1[81k1E 100 % CTH - 7247, 2K E 3ERTIEEFNE
N12% L B8N THoTz, —F, FARBMERIZ L 2B
TiE, H#s 15 MO 8 mm OMEH T, H1L
BEMNIZF@D Ao TV L EPEL A bz, 2L T,
C OO FIIRE A ITHER DI % D WX LATE) 25 BI5E
ENTzo B BT O BIEEARIT 1 |k A 82.6 %, 2 [k
77381 %, 3 [EKA58.3 % TH -7z,
B WINOMFRRIZBWTY, WHEERGO 03
MHEY) FIFEToOM, BISELIZE A LDOFHEMATH
FLRFE L BIFCH o720 B3 ~ 7 ISHREE L 72/ AT 4
DAIHT AT OTHALE FEm IR, H#ES 3 Tld 2,50
~ 3.82 TR XM F H KM R —mXkDm v [ TED
HRHNTZN, WIS HEFT7 TIL3.94~40087%0,
ERIFEAERLNLE L Eo7, Hil8 ~ 12 TlEWwg
NOFE PR TS L L 72T N CTOFMATmIEIRGE 2 /R
T E MR 4.00 TH - 72 (M 2),

1RO Hifs 3 (/N T LY 2 FHICHREE L 72038
SR D W TERNS 2R 8, FROFEHEE (£
THEF72) 13 2.76 = 0.05 mm T, EHHEERIE 100 %,
7 Ly OFY R (RS (3137 + 6.4 18
KChHotze —J, FROWLENBLUHEKTOY
AVEHEMBIIK IR L@ T, HILENT L

R2. THNY T EEELOME

& o B
filE
[EIR/ QN 8 HEAHR frfat A A fip AR e e AR KIE1ke (1KHE) TRRESw 4 PR
() (k€) (H) (%) (mm) (%) W7 ) A RE R AR (%) (%)
1EIR 4 19984F 6J111H 400,000 4 55 8J1 5H 2,685 55.9+40.9 0.67+0.50 671494 19.8 826
2-1 3 19984 9HTH 300,000 3 56 114 2A 4,832 1.61+0.78 1,611£778
2-2 3 19984 9/ 8H 300,000 3 55 1171 2H 5,758 1.92+0.24 1,919+241
X33 1988 9412 300000 3 51 MA2H o s213 L4059 17T88EEOL
2ME KA 9 900,000 9 15,803
R3] 47.6+3.8 1.76+0.54 1,756 =537 13.3 38.1
31 3 199945104 27H 300,000 3 52 12H 181 8,982 2.99+2.26 2,994+2,561
3-2 3 19994£10J1 28 A 300,000 3 51 12/118A 4,020 1.34+0.49 1,340+ 494
3B B 1999%10M30H 300000 3 49 I2AISH 4999 LOTE050_ L666X504
BEIK AR 3 900,000 9 18,001
RE5] 34.7+6.2 2.00+1.08 2,000+1,186 278 583
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BT L\ AGEERAR

33 it K 3 o3t IR =5

ES14E 3=

B 2. 7AHNTHFEOBEIZE S %) HETRE K
(P R L) DR

OFHERE (ZEHERF®E) 13128 £17 pym TE—F
1125 ~ 134 um ORI H o 72, FBKRBDOT L0
FEIX 134 £ 13 ,m TE— NIE 135 ~ 144 ;o m O
u%b,m%tdﬁﬁ%ﬁmb%ht<p<om>
7»%27@%@%%@5& HiZ2oWT, g5
e A1 0 722 O A1 £ > R IR T %&tm%,ﬁﬁaz
«ﬂjmmmﬁﬁlmgwag,7»%37@%@ﬁ&
LNAFAEIE 5.7 ~9.7mm OFEHICHY), TVTFIT
DI H SN o 7o HlE 5.2 ~ 74mm TH o 72,
FHROBEILENIZED LT LY LTIV I T O RE
DEEIE, EEKH8mm ETIXT A 2Dl E» - 7205,
8mmuhfi7»%‘7@fﬁ T o Tz,
EEIRHIH# 24 ~ 29 2 HFREEBALE L7225, b F
WH%M(TﬁAﬁ%Mmm)#%%@%#LtSW
KT, EBAEETAEITTHERESE L, —,
Kb IEVHE 29 CFHEER 20mm) » SHELHLE L
72 1 AR TR O T H 20 S BELASFED H 7z, %
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T8 SMLEHE2OM) LI E TCOMICBIT L KMENT
DA OITENL, DT 8BRICX T4 ENTE
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o1 (SLEZ S EERGE £ T) | BEOX
f*(l_xu LB TARERZFHELCTHBY, (3T
ERTH—120 MM LTz, $72, HMEOBER»SEF
IACECHHHEICRED STz,

X532 (EEERR2 5 FEEAT £ T) BB OFM

FARED FREAEICHALTBY, ELTWAEE0°
Ziro s, By MO E IOV B LRI kE L

720 EHZOHENIL, BRI & 5 K5 CHAIEEE L %
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X453 (BEBMG2» 5 &EH 6mm £T)  &iEFO
FEIIKBETOZ L KBS FEBICHTTOAT A L)
220, FRICKRIVERIZFREICE oM LTWiz, 20
728, WIEREEE I3 E & TV AFADHE L & b8
RIS S 507G STz ATHIE— R 2R ETRAT B 5 A 5
NBLICh 7228, FREEML TWAEMOTIER
5720 HITHROEENIL, WIS & % KT CHUEEE L
TR S 5 KA LARIZ A LT iz, F B TIZEE DX T
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Effects of tagging on burrowing of marked
and unmarked hatchery-reared red tilefish, Branchiostegus japonicus

Masaharu MACHIDA, Hiroyuki TAKEUCHI, Toru NAKAGAWA,

Mitsugi WATANABE, and Shukei MASUMA

We observed the burrowing of hatchery-reared red tilefish (85-145 mm in Total length) unmarked or marked by
anchor-type plastic tags with a spaghetti-form, pelvic-fin-clipping, or ventral-fin-clipping in a tank with mud on the
bottom, and the influence of the tags on their burrowing. Fish were observed digging by mouth regardless of marking.

Burrowing occurrence was 44 % (4/9 ind.) in the pelvic-fin-clipping treatment, 33 % (3/9 ind.) in the ventral-fin-
clipping method, and 44 % (4/9 ind.) in the unmarked treatment, but 0 % (0/9 ind.) in the anchor-type plastic tagging
method, indicating that the anchor-type plastic tag hinders the burrowing of red tilefish.
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Mark-recapture experiment using Japanese Spiny Lobster,
Panulirus japonicus, in the Minami Izu Coastal area- I .
Examination of the validity of tagging

Masahiko NARIU, Masatoshi HASEGAWA, and Hirokazu YAMADA

We examined the validity of the Fushimi / Matsubara method of tagging Japanese spiny lobster by performing water
tank and mark-recapture experiments between 1973 and 2004 in the Minami Izu coastal area. Tagging had no influence
on survival in the water tank experiments. Tags could be attached at a minimum cephalothorax length of 20 mm.

The maximum recapture rate (41.2 %), longest recapture period (3,260 days), and longest movement distance
(93km) in the mark-recapture experiments are new records. We reconfirmed that this method is a valid technique for

tagging spiny lobster.
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&t 24 24 100 21 88
SR Ed 12 434 12 100 - 462 9 75 - 65.0
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ek B
W BR BE®E BREAR BRRERER THEMTER | BRER 2 BREX BRAR REt BRIEE
;1] (B) (mm) (B) (%) (a2) (B (km)

HF I TA83S 1983.5.19 270 435 24 8.9 1062 % 6.5
I TA85S 1985.5.16 205 50.0 55 26.8 3260 ER 16.5
I TA86S 1986.5.17 197 50.0 14 71 1081 ZREE 6.8
1 TAB6A 1986.12.16 197 426 4 20 316 FAA 98

INEL 869 97 112

L - I NI81S 1981.8.1 46 50.2 3 6.5 799 {ZH 0.0
I NIB1A 1981.9.19 14 55.4 1 71
I NIB2A1 1981.10.8 46 57.8 3 6.5 1080 =% 0.0
I NI82A2 1982.12.13 62 54.7 3 48 300 {ZH 0.0
I NI83A 1983.10.10 191 451 9 47 713 ER 10.0
I NIB4A 1984.10.27 88 42.4 3 34 354 {-H 0.0
I NI85A 1985.12.6 166 433 13 78 747 it 75
1 NI87S 1987.6.10 146 432 8 55 564 HEF 6.5
I NI88s 1988.5.14 136 46.3 5 3.7 144 =% 0.0

VBt 895 48 5.4

Hith I IW80A 1980.11.26 83 423 4 4.8 315 Hith 0.0
1 W81A 1981.10.13 178 41.3 12 6.7 1531 fHE 9.6
I IW83A1 1983.1.14 109 41.0 2 18 649 HF 16.5
I IW83A2 1983.12.9 44 40.8 3 70 311 Eih 0.0
I IW84A1 1984.10.9 122 40.8 0 0
1 IW84A2 1984.12.13 117 412 1 0.9 301 HF 16.5
I IW85A 1985.12.18 61 40.9 0 0
I IW86A 1986.12.15 54 416 0 0
I IW87A 1987.11.18 152 432 1 0.7 143 Hih 0.0
I IW88A 1988.11.2 181 442 0 0

Bt 1101 23 21

EZR I KU77A 1977.1.13 102 438 3 2.9 273 i 16.5
I KUS1A 1981.9.29 189 434 5 26 423 = 0.0
I KU82S 1982.7.1 402 45.4 17 42 499  ER 12.2
I KU86A 1986.1.11 61 423 2 33 1041 H4 318

NG 754 27 3.6

E 3= 1 ME76A 1976.10.23 134 42.0 2 15 199 ER 0.0
I ME77A 1977.9.28 270 46.8 3 1.1 396  HK 10.7
I ME82A1  1982.9.29 284 46.6 13 46 7471 F@ 16
I ME82A2  1982.9.29 247 453 15 6.1 753  HIE 52.2
1 ME82A3  1982.10.28 381 441 17 45 1280 ER 0.0
I ME83A1  1983.10.30 191 456 8 42 914 ER 0.0
I ME83A2  1983.10.30 232 453 10 43 1266 EB 0.0
I ME84A1  1984.10.15 310 46.6 42 135 931 ZR 0.0
1 ME84A2  1984.10.15 124 46.6 1 8.9 560  Fi@ 1.6
M ME91A 1991.12.10 299 443 22 74 851 E3=) 0.0
M ME92S 1992.5.19 57 38.0 6 105 899 A 147
M ME92A 1992.11.1 213 40.2 13 6.1 1056 Bk 10.7
M ME93S 1993.5.28 50 432 2 40 518 ER 0.0
M ME93A 1993.12.14 360 46.7 9 25 313  ER 0.0
M ME94S 1994.5.31 112 458 18 16.1 869 ER 0.0
M ME94A 1994.12.20 285 473 29 102 728 EBR 0.0
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HFHIC42R (BEH99.7%), 5FEHIC11E (HE

5 3-2. WO BB AR IR

jié5id it
i &% )63 BRE#E BRREAR BRER THENTE | BRER BHEE BRAR BEEit BRERE
R (B) (mm) (B) (%) (8) (38PN (km)
E 3-8 M ME95S 1995.6.7 159 471 15 9.4 491 hAR 107
M ME95A 1995.12.26 269 465 29 10.8 1083 ER 0.0
M ME96S 1996.5.30 122 46.3 10 8.2 550 EB 0.0
M ME96A 1996.11.22 387 430 9 2.3 491 fRE 5.1
M ME97S 1997.6.3 73 455 4 55 148 ER 0.0
M ME98S 1998.6.3 299 434 3 1.0 710  EBR 0.0
M ME99S 1999.5.24 12 445 0 0
M ME00S 2000.5.24 106 45.1 0 0
M MEO1S 2001.5.17 203 436 28 138 896 A 1.6
M ME02S 2002.5.17 1033 478 170 16.5 1088 & 122
Bt 6312 488 1.1
thk I NA74A1  1974.10.11 169 38.1 24 142 576 ER 107
1 NA74A2  1974.10.24 115 426 13 11.3 697 ER 10.7
I NA75S 1975.6.20 16 40.8 0 0
I NA76A 1976.9.22 376 395 67 178 949 K 0.0
I NAT77A 1977.9.27 296 421 34 15 917  HXK 0.0
M NA89S 1989.6.16 105 416 0 0
M NAB9A 1989.12.8 193 426 1 0.5 306 EBR 107
M NA90S 1990.5.16 141 412 3 2.1 538  Aih 253
M NA91S 1991.6.13 32 427 3 9.4 166 Bk 0.0
M NA91A1 1991.9.24 174 56.7 31 17.8 388 ER 10.7
M NA91A2  1991.11.1 300 425 18 6.0 500 E 228
M NA92S 1992.5.19 236 41.9 1" 4.7 218 EB 107
M NA92A1  1992.99 227 53.7 17 75 69 ER 107
M NA92A2  1992.11.4 242 40.4 10 4.1 404 ER 107
M NA93S 1993.5.28 149 426 4 2.7 1011 E3=) 107
M NA93A 1993.12.13 250 42.1 2 0.8 43  ER 107
M NA94S 1994.6.1 82 417 2 24 1254 Bk 0.0
M NA94A 1994.11.17 372 44.7 28 75 684 K 0.0
M NA95S 1995.5.28 139 437 22 15.8 1399  ER 107
M NA95A 1995.12.13 263 443 10 38 308 ZER 228
M NA96S 1996.5.30 173 410 21 121 1225 ER 107
M NA96A 1996.11.7 199 452 27 13.6 859 ER 107
M NA97S 1996.5.28 100 414 4 40 519 R 46
M NA98S 1998.5.28 298 41.7 24 8.1 500 ER 107
M NA99S 1999.5.24 182 415 2 1.1 158 K 0.0
M NA0OS 1999.5.16 256 415 0 0
M NAO1S 2001.5.17 107 424 7 6.5 147 AR 26
/R 5192 385 74
ARG 1 IR74S 1974.6.10 100 395 8 8.0 479  K# 35
I IR75S1 1975.5.9 92 41.0 10 10.9 349 K# 35
I IR75S2 1975.8.21 105 430 18 171 2584 K 46
I IR77A 1977.12.26 97 63.0 6 6.2 641 R 0.0
M IR89S1 1989.6.13 18 434 3 16.7 11 AR 0.0
M IR89S2 1989.7.11 81 59.8 7 8.6 82  HEREE 0.0
M IR89S3 1989.8.17 A 57.8 13 183 2711 B 0.0
M IR89A1 1989.9.16 69 66.2 3 43 599  HERLE 0.0
M IR89A2 1989.12.12 262 425 9 34 1398 ZAlE 26.6
M IR90S 1990.5.16 153 423 0 0
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70mm AT A 0b 5Nz, M3 IR A
ZIWZUN O ER 2 24 Tido TS L 2R E 2 R
L7zo Mk 3FEHETERET 5 L Thlo> T AHEIH°
XL o7 b DD, EloTWAKERDLH Y, flild
WO EH#EE P O ETICHS IE> Twiz,

2R 3-3. ARSI MO A IR

e B
)i &5 7k 8 ). & BiE# BRREARD BRARE THEMRER| BREE BRHE BRE¥ BAEEd BRREM
.. 4] (B) (mm) (B) (%) (H) (33) (km)
BRI M IR90A1 1990.11.26 48 54.4 0 0
M IR90A2 1990.11.26 161 59.8 0 0
M IR91S 1991.6.13 119 422 10 8.4 317 Al 26.6
M IR91A 1991.11.20 349 40.6 14 40 334 ER 152
M IR92S 1992.6.2 216 425 42 19.4 893  ZAIA 26.6
M IR92A 1992.11.6 300 412 3 1.0 736 K# 35
M IR93S 1993.6.11 394 422 7 18 1221 Tk 56
M IR93A 1993.12.13 377 427 2 05 465 ER 152
M IR94S 1994.6.2 145 40.1 6 4.1 1255 ER 152
M IR94A 1994.12.29 1294 415 74 5.7 1360 ER 15.2
M IR95S 1995.6.8 282 420 33 1.7 869 ER 152
M IR95A 1995.12.20 1569 40.0 274 175 1038  H4 15
M IR96S 1996.6.6 426 40.9 127 29.8 1249 HEE 15.4
M IR96A 1996.11.20 1737 40.7 479 276 1766 =ZR 15.2
M IR97S 1997.6.5 1353 416 26 19 1595 TR 56
M IR98S 1998.6.5 660 41.7 159 24.1 1616  ZAIH 26.6
M IR99S 1999.5.31 1992 459 466 234 899 ER 152
M IR00S 2000.5.31 2785 440 738 265 1281 =8 15.2
M IRO1S 2001.6.4 1439 45.0 310 215 1010 J\FB% 59.8
M IR02S 2002.5.24 994 46.0 159 16.0 1228 BK 46
B 17688 3006 17.0
X I OS73A 1973.9.8 147 51.2 37 252 976 M4 8.0
I 0S74S1  1974.46 147 411 36 245 1279 FEER 44.9
I 0S74S2  1974.6.10 131 39.7 43 328 1926 AR 10.7
1 087483 1974.7.20 39 491 0 0
1 0S74S4  1974.7.20 42 50.2 5 1.9 482 TR 21
I 0S74S5  1974.7.20 32 50.0 2 6.3 436  K# 0.0
I 0S74S6  1974.7.20 31 50.0 0 0
I 0S74S7  1974.8.24 41 53.4 2 49 77 HIE 335
I 0S74S8  1974.8.24 31 52.4 1 3.2 27 K# 0.0
I 0S74S9  1974.8.24 106 526 8 75 4 HR 8.0
I 0S74S10  1974.8.24 59 51.4 2 34 58 TR 2.1
I 0S74A1 1974.9.7 58 52.4 8 13.8 108 K# 0.0
I OS74A2  1974.9.7 36 50.4 2 56 70 K# 0.0
I OS74A3  1974.9.7 64 54.1 9 14.1 34 K# 0.0
I 0S74A4 197497 65 52,6 21 32.3 383 Bk 8.0
1 OS74A5  1974.125 75 39.6 15 20.0 329  HE4 8.0
I 0S75581  1975.4.30 47 38.8 10 213 218 &k 8.0
I 0S7552  1975.6.16 53 39.7 8 15.1 165 K 8.0
I 0S75S3 197589 22 515 0 0
I 0S7584  1975.8.9 24 51.6 2 8.3 49 K 0.0
I 087585  1975.8.9 31 538 2 6.5 17 AR 35
I 0S7556  1975.8.9 94 530 9 9.6 62 Bk 8.0
I 0S75A1 1975.9.6 40 53.9 9 225 83 ARG 35
1 0S75A2  1975.9.6 98 54.1 21 214 88 M4 8.0
I OS75A3  1975.9.6 85 52.6 35 412 611 M4 8.0
I OST6A 1976.10.15 94 532 23 245 363  Hhk 8.0
1 OS77A1  1977.9.30 81 449 32 395 6 K#E 0.0
1 OS77A2 _ 1977.12.26 92 63.6 0 0




5 3-4. UL BB A IR

¢ Hi#
i 65 ok 8 )& BRE BREAE BRREXR TIVENPR| EHRER BHE BRAXK BEEH BRER
e (B) (mm) B) (%) (H) (&) (km)
K I OS78A 1978.9.5 241 472 13 5.4 381 AERIE 35
I 0S81A 1981.12.10 923 41.1 122 13.2 1217 BE 335
I 05828 1982.5.26 378 4038 66 175 859  HIE 335
I 0S82A 1982.10.28 565 39.8 21 3.7 703 ER 18.7
I 0S83A 1983.11.4 20 54.5 1 5.0 29 MR 3.2
M 089S 1989.6.16 62 39.0 0 0
M 0S90S 1990.5.23 210 423 1 0.5 140 ERB 18.7
M 0s91S 1991.6.13 54 414 3 5.6 331 fR 8.0
M 0S91A 1991.11.19 238 402 10 4.2 342 ER 18.7
M 05928 1992.5.26 296 420 25 8.4 707  ER 18.7
M 0S92A 1992.11.5 300 411 25 8.3 555 Bk 8.0
M 0593S 1993.6.3 400 436 8 20 558  Ki# 0.0
M 0S93A 1993.12.13 371 423 3 0.8 693  K# 0.0
M 085948 1994.6.2 255 40.2 1 0.4 134 TR 2.1
M 0S94A 1994.12.13 149 433 7 4.7 401 Tk 2.1
M 05955 1995.6.8 180 439 9 5.0 838  HAk 8.0
M 0S95A 1995.12.20 276 437 1 40 303 HK 8.0
M 05965 1996.5.24 246 41.1 17 6.9 497 Bk 8.0
M 0S96A 1996.11.20 276 412 10 3.6 685 ER 18.7
M 0S97S 1997.5.26 299 419 8 2.7 491 fR 8.0
M 0Ss98S 1998.5.28 299 412 1 3.7 1246  ER 18.7
M 0S99S 1999.5.24 182 415 5 2.7 314 FERE 35
M 0S00S 2000.6.8 235 44.0 2 0.9 167  BERIE 35
M 0S01S 2001.5.20 128 419 6 4.7 148 BRI 35
l/\Y-13 8448 727 8.6
Tk I s17481 1974.7.19 14 575 1 71 69 TR 0.0
I 817482 1974.7.19 7 57.3 2 28 86 B
I SI74A1 1974.9.11 39 56.1 2 5.1 40 TR 0.0
I SI74A2 1974.9.11 34 59.1 3 8.8 31 fR 10.1
I sli82s 1982.5.26 99 405 18 18.2 859  HAK 10.1
I SI82A1 1982.10.28 192 420 18 9.4 343 MFE 1.1
I SI82A2 1982.12.6 99 423 4 40 368  /\FRE 1.1
I slg4s 1984.5.9 8 395 0 0
M sIo1s 2001.6.8 1450 472 307 212 640 EF 59.3
M sI02S1 2002.5.24 466 48.0 35 15 521  HERE 5.6
M SI102S2 2002.5.24 418 46.8 35 8.4 290 ER 20.8
M S102S3 2002.5.24 455 47.9 34 75 541 TR 5.6
M SI0254 2002.5.24 483 458 39 8.1 665 ER 20.8
ME M 3828 498 13.0
INR M KO93S 1993.5.30 298 423 7 2.3 596  /\F@E 0.0
M KO93A 1993.12.17 324 422 38 1.7 880 ER 21.9
M KO94A 1994.11.30 264 411 3 1.1 1254  HERLE 6.6
M KO95S 1995.6.11 36 416 3 8.3 489 ER 21.9
M KO95A 1995.12.28 270 431 19 70 637 ER 21.9
M KO96S 1996.5.30 22 39.6 0 0
M KO96A 1996.11.20 340 389 13 38 405 Bk 1.2
M KO97S 1997.5.27 36 406 0 0
M KO98S 1998.5.20 160 403 4 25 511 FAUR 36.5
M KO99S 1999.5.20 32 356 0 0
/A 1782 87 49




5 3-5. UL R BB A IR

hi &3 i
T i BHEE BRREAH RREH THEKPE) BHEEX BEE BRAXR REEHR BERSE
BB (B) (mm) B) (%) (H) (&) (km)
:: B3 1 TO74A1  1974.10.14 94 423 10 10.6 579  HE4 0.0
1 TO74A2  1974.10.24 69 40.2 10 14.5 345 B4 0.0
1 TO74A3 1974125 118 40.4 4 34 681 H4 0.0
1 TO74A4  1974.12.27 110 62.3 2 1.8 103 M4 0.0
1 TO75S1  1975.7.18 557 428 80 14.4 2657  K# 8.0
1 TO7582  1975.8.21 56 57.9 2 36 626  H4 0.0
1 TO75S3  1975.8.21 92 54.3 1 1.1 43 A% 0.0
1 TO75A 1975.11.29 177 422 9 5.1 878 M4 0.0
1 TO76S 19755.15 133 482 10 75 152 H4 0.0
1 TO76A1  1976.10.4 80 52.7 3 38 217 @4 0.0
1 TO76A2  1976.10.6 305 423 15 49 369  thk 16.1
1 TO77A 1977.12.26 95 62.2 13 137 2682 ER 26.7
1 TO78A1  1978.10.14 417 45.6 2 0.5 566 =3 34
1 TO78A2  1978.11.11 258 39.3 0 0
1 TO79S 1979.6.11 170 423 1 0.6 199 HE% 0.0
1 TO79A 1979.12.26 410 40.7 17 4.1 1408  H4 0.0
1 TO81S 1981.6.15 538 453 22 4.1 1260  EH# 93.3
1 TO81A 1981.10.16 1042 435 37 36 760 ARG 115
1 T082S 1982.5.26 1060 432 66 6.2 1266 AR 18.7
1 TO82A1  1982.10.28 629 41.1 23 3.7 702  ER 26.7
1 TO82A2  1982.12.6 56 40.7 2 36 1065  TFH 6.4
1 T083S 1983.5.30 870 426 38 44 890 /AR 49
1 TO83A1  1983.11.4 714 432 3 0.4 8 H4 0.0
1 TO83A2  1983.12.21 142 40.6 15 106 715 Bk 16.1
1 TO84S1 1984526 83 430 5 6.0 350 HFIT 6.9
1 TO84S2 1984526 120 439 4 33 1712 K# 8.0
1 TO84A 1984.12.4 427 434 3 0.7 459 5 0.0
1 TO85S 1985.6.4 387 427 0 0
M TO89S 1989.6.27 204 422 2 1.0 11 M4 0.0
M TO89A 1989.12.11 316 445 0 0.0
M TO91S N 181 447 1 0.6 & 34
M TO91A 1991.11.19 297 43.1 2 0.7 344 HE4 0.0
M T092S 1992.5.15 256 433 7 2.7 855 ER 26.7
M TO92A 1992.10.31 300 45.0 0 0
M T0O93S 1993.5.14 495 46.5 2 0.4 1249 ER 26.7
M TO93A 1993.12.16 292 445 4 1.4 1119  ZER 26.7
M T094S 1994.5.23 254 426 1 0.4 140 T 11.9
M TO94A 1994.12.30 248 448 10 40 513 M4 0.0
M TO95S 1995.6.1 290 445 4 1.4 147 H% 0.0
M TO95A 1995.12.30 300 45.4 20 6.7 493  HE4 0.0
M T096S 1996.6.3 74 485 4 5.4 135  AEREE 15
M TO96A 1996.11.22 284 475 14 49 453 ZEIE 6.4
M TO97S 1997.6.20 97 41.9 25 25.8 830 ER 26.7
M T0O98S 1998.6.10 256 434 2 0.8 1237 ZAlE 6.4
M T099S 1999.6.26 299 50.2 0 0
M T000S 2000.5.13 130 48.1 0 0
at 13782 495 3.6
mikE 1 KI99S1 1999.3.24 17 445 0 0
K199S2 1999.5.21 32 41.0 0 0
1 KI99A 1999.10.15 158 458 21 133 561 4kl 40.1
Bt 207 21 10.1




5 3-6. MU R BB A IR

T B

i B T BREAR KREH FHENRER BHEEHX BEE BRAYK REEH BREBER
B (B) (mm) B) (%) (B (B) (km)

i 1 SU78A1 1978.10.4 185 39.7 23 124 411 A 0.0
I SU78A2  1978.10.12 303 37.7 13 43 400  ZAlA 0.0
1 su79s 1979.4.6 158 65.2 6 38 203 Al 0.0
I SU83A 1983/10/7RER 1000 ER 3 03 427  HE4Y 15.1
M SU89S1 1989.6.20 149 426 4 2.7 134 ZAl% 0.0
M SU89S2  1989.8.10 73 62.7 3 41 83  ZEIA 0.0
M SU89A 1989.11.1 163 65.1 0 0
M SU90S 1990.7.25 126 435 0 0
M SU90A 1990.10.14 148 64.9 0 0
M Su91St 1991.6.13 90 445 1 122 181 FRER 218
M SU91S2  1991.6.25 404 445 65 16.1 260  Hk 31.1
M SU91A1 1991.9.24 150 63.8 15 100 214 ZElE 0.0
M SU9T1A2  1991.11.18 349 412 6 1.7 162 /Mg 19.9
M Su92s 1992.5.13 287 415 0 0
M SU92A1 1992.9.4 256 61.3 0 0
M SU92A2  1992.11.2 381 416 3 08 922 FRER 218
M SU93s 1993.5.21 294 424 0 0 -
M SU93A 1993.12.15 297 414 2 0.7 1031 H4 15.1
M SU94S 1994.5.24 263 415 2 08 544  ZAlA 0.0
M SU94A 1994.11.21 298 414 12 40 493 A% 0.0
M SU95S 1995.6.1 215 44.7 4 19 210 Al 0.0
M SU95A 1995.11.20 299 453 14 47 511 Al 0.0
M SU96S 1996.6.3 38 40.0 2 5.3 1803 AR 0.0
M SU9BA 1996.11.20 332 431 16 48 1084  BF 14.4
M Su97s 1997.6.3 274 41.9 0 0 -
M Su98s 1998.5.28 225 420 5 2.2 330 A 14.4
M Su99s 1999.6.2 300 48.1 1 0.3 135  HiEE 1.1
M SU00S 2000.5.13 130 489 0 0

INEE 7187 210 2.9

BiE I SH728 1972.8.28 200 3 15 65
I SH73A1 1973.9.7 74 465 1 14 85 HIE 0.0
I SH73A2  19739.13 32 471 1 3.1
I SH76A1 1976.10.18 30 39.8 1 33 720 BRI 37.0
1 SH76A2  1976.11.6 118 389 1 08
I SH84A1 1984.10.17 668 410 12 16.8 708 delil 18.6
I SH84A2  1984.125 392 422 37 9.4 316 TH 19.0
I SH86S 1986.5.21 272 421 1 0.4 195 A 4.0
1 SH95S1 1995.5.16 198 44.2 26 131 800 EF 278
I SH95S2  1995.8.25 46 54.9 3 6.5 420 HIE 0.0
1 SH95S3  1995.8.27 84 56.5 13 155 422 HiE 0.0
I SH95S4  1995.9.4 30 59.1 9 30.0 366 HIE 0.0
1 SH96S1 1996.5.22 112 57.2 14 125 153 ER 1.4
I SH96S2  1996.7.16 139 535 8 58 407 FRER 114
1 SH96S3  1996.7.17 73 49.9 7 9.6 441 =R 278
I SH96S4  1996.7.18 19 498 1 5.3 388 HIE 0.0
1 SH98S5  1996.8.30 32 60.0 4 125 434 HLE 50
1 SH96S6  1996.8.30 32 59.2 0 0




5 3-7. WU BB FH IR

o éid B5HE
T )i &4 BE#H BRFAR RERY THEMPR| BREEH BEE SRER SEER SREM
R (B) (mm) (B) (%) (8) (¢ );io) (km)
BiE I SH96S7 1996.9.6 32 58.4 0 0
I SH97S1  1997.7.4 1" 485 1 9.1 54 HIE 0.0
I SH97S2  1997.7.5 32 52.1 2 6.3 496 SbE 50
1 SH9783  1997.7.5 55 55.5 1 18 307 EBF 27.9
I SH97S4  1997.8.27 59 56.9 2 34 421 BF 27.9
I SH97S5  1997.8.27 46 59.0 4 8.7 66 HIE 0.0
I SH97S6  1997.8.27 163 57.7 5 31 BE 0.0
1 SH99S1 1999/3/ 788 11 0 0
I SH99S2  1999.3.24 36 1 28 iR 0.0
I SH99A1  1999/2/7<EH 87 4 46 HiE 0.0
I SH99A2  1999.10.12 205 44.1 6 2.9 543 FEHR 1.4
I SH99A3 1999.12.7 83 425 4 48 477 FRER 1.4
I SHO1A 2001.1.16 217 458 3 14 15 BE 0.0
I SHO4A 2004.1.13 1770 417 97 55 982  FEER 1.4
I SHO4S 2004.7.20 431 438 10 2.3 151 FRE 11.4
P\ 5789 382 6.6
TR I IN78A 1978.12.14 781 413 69 8.8 884 HHA 35
I IN80S 1980.5.17 107 430 26 243 1245 Az 4.0
I INSOA 1980.11.25 283 39.7 1" 39 1765  FEER 0.0
I IN81S 1981.5.23 271 41.7 12 44 1583 FRER 0.0
I IN81A 1981.11.8 372 426 16 43 678  FEEY 0.0
I IN8SA 1988.12.24 170 429 3 1.8 1090  FEER 0.0
I IN9OA 1990.11.21 544 434 7 1.3 1045  FEER 0.0
B 2528 144 5.7
den 1 HO81A 1981.12.14 40 418 6 15.0 1243 el 0.0
ANEE 40 6 15.0
At 303 76402 6644
iy 2522 458 21.9 8.7 614 90
BX 2785 66.2 738 3260 93.3
2 8 356 0
R 4. Tl F COBEKBEOTRMBEATT & REIFHEOIRN ‘:: e
BRERAEHK BRREX RE% g | ae ans
0~1 4,765 80.1% T 5”: ”‘"ﬂﬂ
1~2 944 95.9% w %] i
B 50
2~3 181 99.0% Z 401
3~4 42 99.7% & 30
4~5 11 99.9% f:
5~6 4 99.9% 0
0 2 4 10
6~7 0 99.9% -
7~8 3 100.0% 100
8~9 1 100.0% 90
2n=70
Ll 5,951 100.0% 8 e
~ 70 o El
: 60 ] WE@?D—E‘F = =
g A = g\: oE, T
B 50 =
§ 40 °
30
20
10
0 . .
0 2 4 10
BIRESK

* R DR IEHFRESER R KOS OREX NSO HEE
[ moikes 48k B o RENSRALR/

3. 22 WA A RGO E
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Relation between the abundance of pueruli of Japanese spiny lobster,
Panulirus japonicus, the Kuroshio current,
and typhoons in the southern Izu coastal area

Hirokazu YAMADA, Masatoshi HASEGAWA, and Masahiko NARIU

Pueruli of the Japanese spiny lobster, Panulirus japonicus, were collected at Shirahama and Irouzaki in the southern
part of the Izu Peninsula from 1989 to 2004. Numbers were abundant in 1994, 1999, 2002, and 2004, years when the
Kuroshio current approached lzu Peninsula. Typhoons caused high waves in the southern lzu coastal area, and
collected numbers were also abundant. The correlation between numbers collected and offshore distance of the
Kuroshio current was low, and that between numbers collected and wave height was low. But the correlation was high

when the Kuroshio current approached lzu Peninsula and the wave height was high. The relation was statistically
significant in Shirahama but not in Irouzaki. We consider that both the Kuroshio current and storms influence the

abundance of pueruli.
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Exfoliation of juvenile abalones, Haliotis discus,
with the combined use of carbon dioxide and ethanol additive

Hironori NAKAMUTA

Because carbon dioxide (CO,) dissolves in seawater, it can be used to peel abalones from collectors. However, the

exfoliation rate is low and the task is troublesome. We were able to increase the rate of exfoliation of juvenile abalones

by adding ethanol to seawater aerated with CO,. A higher concentration of ethanol increased the exfoliation rate and

shortened the time to exfoliate abalones that were not initially exfoliated. A suitable concentration of ethanol was

0.5 %.
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Retention of penaeid rod-shaped DNA virus (PRDV) in Broodstock of the
Greasy Back Shrimp, Metapenaeus ensis

Fumihiro YAMANE, Toyohiro NISHIOKA, Keiko SEKO, and Hideto TOKUZAWA

To control PAV (penaeid acute viremia) in seed production of greasy back shrimp, Metapenaeus ensis, we
investigated the retention of PRDV (penaeid rod-shaped DNA virus) in broodstock used for seed production. We
detected viral genes at ratios of more than 20 % in the thelycum of spawners but none in the thelycum of wild adult

greasy back shrimps. These results suggest that some wild adult shrimps already have PRDV, and viruses may infect

larvae from spawners via eggs. To control PAV, it should be effective to select eggs on the basis of PCR (polymerase

chain reaction) analysis of the thelycum after spawning for seed production.
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H 1), 2005 4F|Z 1349 3,000 J5 R DM H A H A % HLL
BiREhTng Y, ZEEROFHETIE, ZVvILED
IR O FIn L TR & 2 BRI ICHD
HMLATELD, 1976 41297 b v TH o o ifilEED?,
1999 4FTIE 7 M VICETHA LY, HiLo 23455
Nrolze ZD70, 1999 FEH 5 3 ¥ T ¥ DFEM
EFMBARICET Lize L L, 4, TUEHOMYA
ECHHBERGREICBWT, 2V CHOAMY 1V
ZISE (penaeid acute viremia . PAV) ¥ 2554 L, 4
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DM EFEICBIT S PAV il L5 57200 —F
Bl LT, MEEECHWABIEDOY A VAREDH
MEAFEET 5 720 O PCR MZE T L 7250 A7 R0 FRIEE A
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(Mie Prefectural Fish Farming Center, 3564-1, Hamajima, Shima, Mie 517-0404, Japan)
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Habitat and behavior of juvenile and young black rockfish,
Sebastes schlegeli, in Tomari, in the Southwestern area of the Sea of Japan,
Hokkaido, Japan

Tadashi KAWALI, Hideki AKINO, Yoshitaka TANAKA, and Takashi MUTO

We visited the Southwestern area of the Sea of Japan monthly from July to September 2006 by scuba diving. Smaller

black rockfish (total length 3-4 cm) were distributed in shallower waters of about 2 m depth. Larger fish (total length 5-
8 cm) were observed at depths of 1.5 to 5.0 m. Their habitat was rocky shores, with small algae in the shallower areas
and crustose coralline dominating in the deeper areas. The juvenile and young fish were observed shoaling, resting

above the bottom, and hiding in gaps between rocks and boulders. The smaller individuals shoaled, whereas the larger

individuals rested or hid. Shoaling was observed during July and August. Resting was observed from July to

September. Hiding was observed in August and September.
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Results of a questionnaire on the recent status
of mass culture of rotifers (2006)

Masahiko KoISO

To investigate the current status of mass culture of rotifers, a questionnaire was carried out at 70 public hatcheries

producing larval and juvenile marine fish and shellfish in Japan in July 2006. Techniques to improve the stability and

effectiveness of rotifer culture, such as continuous culture, use of diluted seawater, and continuous feeding, have been

adopted in many public hatcheries. As diet in mass culture, freshwater Chlorella was the main food, displacing

Nannochloropsis oculata and baker's yeast. Rotifer culture techniques have developed rapidly and changed greatly

from conventional methods.
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