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Distribution of eggs and larvae of the Japanese Anchovy,
Engraulis japonica, off southeastern Hokkaido.

Yukio MIHARA*®!

Abundance and distribution of Japanese Anchovy Engraulis japonica eggs
and larvae were examined off southeastern Hokkaido based on the date from
icthyoplankon surveys from 1982 to 1992.

Neither anchovy eggs nor larvae were collected from 1982 to 1987. Anchovy
eggs were collected from May to August in 1988, 1991 and 1992. Abundance of eggs
was high in 1988 and 1992 and eggs have wide distribution in 1992. No larva was
found from 1982 to 1989. Number of anchovy larvae in the survey area has been
gradually increacing since 1990. Anchovy larvae collected, all of which were post-
larva, ranged from 5 to 36mm in length. Fish of 5 to 20mm in length range was most
abundant.

Larvae occurred from July to October with a peak of August and were
colected from the wide area in August. Larvae have wider distribution than one of
eggs. Both anchovy eggs and larvae were abundant in the area with the water
temperature of about 20°C around the frontal zone.

h% 29 FA4 7 (Engraulis japonica) O&EMRIZ, 1950FR~1970FERFIH I I3F7K HEH
Ldbh, TORERIZLETIO~0T t 5 THER LTV, 197T0FERBE~1980FERITd
EKHERA & 720, 10~207 t BIcFE THEBRAATL, LL, 19MERICA - THSHU3A
tBIKETEELTVWS (Fig. 1), ChET, FELERERICBVLWTIELALRESN
TWiEh-Tell, 8, =4 7 ¥ (Sardinops melanostictus) DB/RMOFDEEEE LT,
AhR F Z@ORBHRERE L THE S hig, 1990~1992FicizBLE 17 t B
hTWwa,

FROENS S L UERBHRZOHTEHRT, B FAREAE, BEALOL I HOH
BTREShTVEY, COLDPHFOSHICHT 2HE - 1K1, FERBTH Wil
BRELEAAD L, HERLORHKTHE  fTbhTW3, L L, HEOILiRichL

HXHS  A234 (19944 3 4B EHE)
»  JeilgEN HIPEKESERY (Hokkaido Kushiro Fisheries Experimental Station. Hama-cho,
Kushiro, Hokkaido 085, Japan)
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Fig.2. Abundance of anchovy eggs(open circle) and horizontal distribution of sea
surface water temperature (solid contours) off southeastern Hokkaido in
August and October from 1988 to 1992.
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Growth and setting season in early stage of Japanese littleneck,
Tapes philippinarum in Notsuke Bay of eastern Hokkaido.

Yoshihiko NAKAGAWA and Hiroshi ITO

Growth and setting season in early stage of Japanese littleneck, Tapes philippi-
narum in Notsuke Bay of eastern Hokkaido were studied from July of 1992 to July
of 1993. The results obitained were summerized as follows.

1. The breeding season of Japanese littleneck was estimated to be from mid July
to early September.

2 . The period of setting in early stage of Japanese littleneck was estimated to be
from mid August to mid October.

3. The minimum size of settled Japanese littlenecks was 250 # m in shell length.
Settled Japanese littlenecks grew fast before winter. The mean of the shell length
reached 1,025 um in eary December. In winter, they did not grow. The mean of the
shell length was still 1,172 #m in early March. It increased in spring and reached
1,710 #m in mid May. Thereafter they grew rapidly in summer and reached 4,299
#m in mid July.

@ C & I

7 4 V) Tapes philippinarumiz, BAZMOTRICHEET2HWHTH D, Il TI31985
~19914F I 4ERT62~1,584 t il hT VW3, bl TOFEREIZ, BEOFH®E, &
M, BB, KEEGE, BEHE, FESLEOFIKSRATARBOTESRELE
LTAT, ItBEORBEDINI%ELEHT VS, F, BEROTHY OBEINMAER
ioh 5 & SRAEREOWMIAaMh, MEBEERT 35 LEERA~DB b
EhTV3, TokY, BREBEHKOE I PHEMBOSRIELEIIRT 574 OEIR,
T, ENG S oMHEEIC>LWTONROERBEBTH S,

CHhETT7H ) IBTIHEY ZEANTREL 450308, JLil T RERY - 2KV
PR P E W O EORE 318V, £ TEES I, FHBICEREShETY
) HREE T T ) ORI, PIIRER X UENEREL, W 2r0HREBLOTH

HXES  A235 (19944 3 A14ASHE)

» 1 JuifgE N YIEEkER ) (Hokkaido Kushiro Fisheries Experimental Station.
Hama-cho, Kushiro, Hokkaido 085, Japan)

= 2 Je#ERKEMA AT (Hokkaido National Fisheries Research Institute. Kushiro,
Hokkaido 085, Japan)



10 hilEE, ik 1§

£33, b, AHER 7Y EMBERBEERETEBELLLOTH 5,

HE&EFE

1. WAEEPR &R

FEEIIE | TR THED 7 < €Zostera marinaBHEE T 5T 1988FE IR L AT
)RR TEM L 7o EIRIEH S h I T A0 PERAEE 199267 Hp 512H 12 9 [,
PIHARE LR EB S i g A o O REH OFE A 199245 9 A 519935 7 Bic 9 [BliT - 7o
2. ERMAOHEERE

EEFRRAHEE D 1o iz, RS SRRA0mELEO30EEEME & Lz, ThEh|k, &
&, e, 2ER RETEERLAER EAEMETV LRSI L 2 EMEOR
BUELBEELL, CASIVEHSOBRAERY LB S OIEMECF” M L TE
PRI EHEE L 7o
3. 7HUHHEOER

AHETRCHEE D> SBRE2 OO Y 1 X0 bOAABEHHEY, #E&E2.0~15.0
mBiEO bOEEEWRHED & Lz, #ERR 1 iRTHREIc 6 2V LI2HIREEE LIk

P, o %5\ | el
N o w

H1. EBECEI3FHEONELFHETO7 v U NMBONE



tiEET A E IR 5 74 ) OFiRE S HERIDVWT 11

U7, 1992869 A5
19934 A TcofHD
FEUZE 2 iR 5
cf, £X19.5cm®D A 7 ¥~
L A B OFHEGE = FRk L,
ChERVWTiT- %o
HRIRBHLOES Lo,
Eoem, BE SmDER
1R T34vwL 6@
FHIL, BohicER%:
BheTIEME L.
x5z, 199385 B LI
oftHofRERR, 14H8
25em D IEA T O E [l
LTEE»SES D
EfR% 1 #im2 T 1 [BHRE
L, 1&8& L1,

4. FEHEHOLE

HEHZEBIT0% = F
VTN = L TREE L
FELEHE 01%o—-X

_ . H2. 7L AN RITHE
Ny HNEIZTLIREVL H:T5vs b iy PXXI13

SEsfREEL, FHESD

W (BoBix 4, 2, 1, 05, 0.25, 0.125mm) & EEPEHESELEH L THEREZRY, EE
Lico 78, 199345 ALIEOHE 2 1685RAT#REE L, AW, B Y OKL#E
iICESE#EH - BOY oHEEEEIAE,LSEREL, BEMEHMLBRZAIE L.
5. AEMDOMES %

EFBEEIR, A S1I2HoHAEBETHE MR/ EREESTEROBREY 1 X L{RE
L, Y#uciE (um), Xihchki (B : 8 A 5120) 2R E LA, SHAAROR
KREE VORE BEBEX7ov L, 9ALI0HOBRARELBALEREY=
GRETE ShRIVERE) OHBOREE,L o XHcEEET|WTHEL, £/, UE
KTHEI BRI TI2A o/ VEEAEET 5118 &£ 128 OHGRE LA FEHE & VT
BEEELY= (HETESALRNREE) OEBORL, S XilicEBRES WTHEE L1
6. FfHEOEFYKE

19925 7 A A 519934 7 B OFF 8 0 6] F-EKIR RFF A EBARORISBHEMLIC BT 2441
7 B> SAFRI T B30 I REKE R L TV ABEER W,



12 W)l P

#& =

1. FEBRHA

BERRE &R OB 2R 3 1R Lz IEMEEIE T Achflic 4 SR L, 8 Athid
LBEHEFL, 8 AT SHURD LI0A LAIcREL LD, ZORIEL TV, 1,
HRBERTH LS8 AT THHL, IALEIRERLTVW .. Thonl s
D OWREBO 7Y ) ORESRENE 7T a5 9 B R S HEE S i,

161 _
~— PE il A —’
o —E W
— 311
LRy il
AE
41 —
B
o - 08
{
13 I 3
& J . —06 #h
- L/A
124 __\l/ o
~ -~ r i3
[ ~04
@) e Y . =
~ 11 i | s
\ / -
J_ P e——
10— . 1 F
“"‘-~————- ~00
7 '8 Vg U 10! 11 "12
19924

3. BfHB7 Y U BHEERCH T B IRHE S BAEDO#E



2. kEH
BREOHERRE
FTlicqR Lo £,
BPREFA DS
HEROBRE 13250 1
mEHERIL 7, B
o KRR, F
HMEM, RRE
%% oy b LA
HEWOKENEK
4R Lk, Chic
L htERAKBBERS
A7, &E\ELTH
2108228 &% n,
HWEBIcBT0H
i 8 HhaE» 510
Arhf LH#EE T hic,
3. PVHRE
BREOHEHERE
Zlic, BHAERD
EEEEER S TR
Lic ZELAETY
JiR12ZA EAEIFEF TR
HERIERCREL,
ZMEKFIO012F
it EsRE (R
BE:mARE) ¥

Am

(um)

LEES A EIc B8 374 ) OV E L LERIo>VWT 13

500—

1

SEN

e VN

* FifE
" Bl

— 7 5B A

ol

10

19924

T

T

H4. HETY UMBOHADTEBORE

£1 7YUHAORBIERRSIUVLEEHRRALENHRRORS

1

WAFEABE |19299

1992.10. 7

1992.11. 4

1992.12. 2

1983. 3.11

1993. 4. 8

1993. 5.20

1993. 6.24

1993. 7.19

SRR (um) 343
= (um) 53
iR (pm) 250
RARE Cum) 535
B SR 47

490
189
250
876

30

844
17
580
1060
6

1025
216
510

1410

37

1172
357
770

2550

52

1140

830
1520
23

1710
594
775

4360
257

2657
042
850

4299
1675
1400

LE AR HORE(%) 1000
ERVRHONA(%) 00

1000
00

1000
00

1000
0o

942
58

100.0
0.0

712
288

211
789

34
966




14 rhlilgE, FE

10. O —

N\

i
X

A

Eoa g ]

( umx10® )

e
N
1

g 'i0"91 " 421§ "% °'4 " %5 %  °©1°"

19924F 19934

H5. HfE74URMEBOHRO/RE
(» RREOFIMHE, e 2HIEE )

1

1,025 (510 : 1,410) pmicE Lo COMOREREIZ8 um dayTh -7, T OHEEK
B &8 & 3  LficEgRE (B/IikE : BK&E) 131,172 (770 : 1,520) pmicE
L, BEHEE12H L2 5 3 A LaossttE#ks 5120 LA TEHEL THIZ nEL
1.5pm dayTh -1z, TORFERE (B/itk : BAREKE) 5 A%, 68T4H, 7
Ahf] (EDRBRRGHEH | SE88) i+ EFh1,710 (775 : 4,360), 2,657 (850 : 6,600),
4,299 (1,400 : 9,200) pmi=ZEL, 3B LAH» S5 b, 5 AhEL» 56 B TFEBLU6
ATa»s T AhfofkEEEizThEns, 27, 66 um, dayTh -7, #HIZ5 ey
LR EENEDD TES D, 5 b, s T ATHRRABRIREL TV, —4, BE
IREARETR 21T 1 EEEEA L 12 T BhE)0BE OB & B/ MEDE RT800 pmT, FHEW
BUHECHEYTIRELA 0N, ERICIIHEESKE(L-TVS, FEEEHICS
HAEENHEORSIR 5 Aha)ic28.8%, 6 A TH)IC78.9%, 7HAhAic96.6% T, 58
th]CIEES0% Ll L2 B A TW 3 (F 1),

4, BE

FEEFEOHBER 6 1oR Lt THE#HREIZI A 5108 121,022,/ of b S66THE K,/
dicED L, £O®IZASS T HiciRiF3004 5400 &,/ of & THR LTV, 74 ) Ok
HVB%8A1THE LTHESERE (Y) LudkoaH (X) LoBKIZY=3,430.31X°
(r=-085 n=8) oRXTR&ENi,



AL EETEIc B 5 T4 ) O E L EER IO VLT

| |
# s |
14 Y =3439.31X° **
B . : r=-0.85, n=8
s o 1
(i 4
i ]!
B ]
/ ;
w1

CHE AT AR A L R LAY 1E &

19924¢ 19934

R6. FHB7YUHMBORROTHBEORS
U7 ) OUEPE% 8 AITH & LTPHEE (V) LHB®OBY (X) &0
BIFEEINAD 7 — 5 ZBRVTRD 1,

207

- L 1

4 \\/;;/

7T 890 NR 1 23456 T
19924 19934
H7. SHBRISEHEOHTKEORS

15



16 iz, BE 9

5. KROZEAE

ZRKDEEKR DL ER T ISR Lz RIEKEIZ—1.8°C (19934E 1 Athf])) T,
F7z, HE7kiEIR18.7°C (19924F 9 B kH)) Th -1, 1992687 HLIBBOKEZ{LIZ 9 B |
HZTERL, 9 LHR -2 IcFRLTI2ZHTEID S 0°CLIT &4 b, 19934 1 Bhf)
ICHEL7ID, 3HEAIZTIROCLITAM W2, £0i% 3 B Ha» SKEIZERL, 68
THIC—BF TS 247 A LD 5 FHICIR15~16CHITH - T 2,

% 3

1. FEBREAL LAEHFHA

7 4 ) OEESI % OEMOBIEIC (THITEN IR H 5 T ARG S h TV 32, JbiEE
OEIH B EEROBFMNEY TR T Athi)h 5 8 HTFAIT (8 B LE)HENSIE), KXE
ARNOERES" TR 8H LE» S 9 A LE), BABRAIOTEEEY T2 9 Ahf), FRo[ME
T 1BTH 5, FFAETRHFROAT « R oG L 3ERBPO 7T Hha»59 A
LA OEIHERE L 72

TH ) DREBEROREY M XRATHETRER®IC L3 L4230 umFE 72, FHEHYIZX
5E2285um, E6i2, BRE®Ick3:180~210umTH 3 ELbhTWVW3, ChicH LT,
KARNE» BT ) OFBROE S 2HE L THE Lk HEHOBRE Y1 i3, HHP K
&£ 5&E200~230 pm, HP* itk B5E4250umTHBE EVbh TV, AFETHESN
TMEEBELUAHHD & 5 BERIZED S ENTET, FRoRER L 3EEBTHO
MRV M4 XREZRTERL -0, —H, HEPHROR/IBRESZB0umTHE L 6H
O EROBRE AR V LERKIC2H0 tmEARL L TELXARVWEDEZELI SN B,

BB TRIEER AARAEL SERERE LT Aba» 5131 1 ~3 1 Bko 8 Ah
A 510AhaETLHEESN, BFSY RAEXTR 7Y ) OEYEZE1EE 20 S 3
HugicKEL 2T 2 L TE, BEENIFHTIRE 1RE 2R0IEEKE 2 EWDR,
MEOHBEIIERICOMETHEAHELTVWS, Lizhi-T, EIFHOERMIC X ->TH
BRNHOEIRTVL2EH 5 C &iTi 5, Jbimli AT L7 & 5 icEEIAME 1 Bl T,
EBHAFE 1 EEL S,

BILPic k2L EMEOE -7 BFRADE -2 LG L TE2EED Sh, HEOHHHE
EL, BCRBREORIFM S & IR O S 2 S HlBMigiHieo 74 ) OFEIIE
THHEME L, Lichi-TIEOR S » S HEOEINEHA#ET 2 & 7 Athah
STaIENRD, HERHGLENE D8 Ahh 5 9 A LA LHERlEn s, COZ LidkE
HfHEEH OV HEREH 9 B S108 i@ L, F0%I128 5 513133005 54008k, of THERE
LTWwWil éhbodbihdbhs,

BB 2 MO ERE & FOKROZ (L2 HET 5 &, EMG KB R
@ 8 Athf) (17.8°C) T, Zo#&KkiEIZI A EE (18.7C) 2E—7 K FTHL, HHELHO
10FhEIZ128CETTRLTVWS, TDCT &h Sn B aFEKEIZ12~18C D&GFE
T, HEHONEIFELE L CHEAKROBVEicELTwA T &t 5,

2. MEARE

HEBEMHEEORRIZ>WVWT, 1KY ok 3 L HRBOEEETRHEOTIGRE 3 hEH



LR Ic B B 7 4 ) OFIRRE L TEEIc YW T 17

#1AHH (12HTE) ©330um, 24HT430um, 4 AT 1m 648 TI0m, 174
FT2Tmic, BRHBOEHIIRTIR4HH, 648, | HERTEAENT0m, 3.3, 23
micHE L TVW3EW S, FFETRICENHE OSBRI E RN 3 » Bko12A 4]
Tlmm, 67 H%D3 A LEIC1.2m, 84 H#ED 5 Bha)ic]. 7T, 104 B#® 7 Bhf]ic
4.3micE LT, thEEEE I, 12 TaLS 3 A LHAoXF il EREESM, 5 AhaLiE
SHEVEREAENE RS W, BEoE K028 L TREWRHL KER
WERER LIS, Wkigo 5 Hohih o 7 Ahalici3FiEE L i L T L BEsED
foo BBORESHICRI2 2 ItBLIKAT LV I EKBOEEMAZIEELTL
3bDEEZ N3,

BRY RATEYHEETOZENEE TEUIENE b oBEM00 pm, RROBAVEE
Eh, HKEPTRTIRES M4 pmEHELTVWE, BNEOHERHERC ORER
PO 4 ZEFEIKBIRNICRA T SR X 3 HUE TR EERE (B/VRE &
KE) 11,172 (770 : 2,550) pmT, ATHMEE TCOERFT CAKENTERT 5L
WOBRE 2m® 2MA AEGEHIOLZICRAON, AKETRERERRETEE, ¥
ok BRI KN EBERRP LV LBETKEERORETRI LcT Licid %,

Sk, 74V HEOREPESOREL LSFAMMTEZOMIIC R, WERORE,
B OB L ENHE BRI L TOMBEOERLENETH S, X6z, “HEDIZ
PIcE L OEEFHBY TR, KHEIRCERRSEETILVbATVZ20T2Y, HEEH
BRICHE U 2ZEEBETOSERRICE L LSRN ETES S,

® #)

FNBO T UIEHESICEB VT, 1992627 A 6199352 7 Hich it T, 74 ) OEESIHE,
THIREB LUREREHAEL, ROBREE.

1. 74 ) OEHE 7 Ahah s I FATH S L 2R L1,

2. 74 OWENR 8 AhaA»S10HHETSH - 7.

3. hBEMHOMB OB/ NHEEIR0 L mTH - 1o, WFEHERIEFE ICRE L12A LaIicFE
ER1,026 pmiTiE L7z, LpL, B3 A LAF THRERREM L. 3 A LEIC1,172 1
mTH -7 Fg8E 1R 5 Ahaic], 710 umici#EL, Zo%AdIcHE L TEIRBBEL 1
FEELETHDEIC4,299umE > T,

E| Lid

FHEEAED B0, WAV IOREIERMBOKEER T B e, BPRcE
HEATERE, RImAAEEESKEROBMRELIE BB Lo 5,



18 tiEE, % 1§

X it

1) i, R =& WHIERE #FE & BAETERS Q8RR 7Y ) 20T, JIfEkER
&b, 67, 11-17 (1992)

2) W : 74 ) OXBPRR— T OLEYF - WRMECHT 27— 5 « ~—2, LBANSES
BT, 1. 1—45 (1986)

3) ATR—B, #G=h# . tsEE7v ) oM LERfIcv T JtiikERBRBWERH,
410, 3—17 (1939)

4) BBEHX - il - EAE 7 v ) OEBRHIco VT, FLRBHERESH, 158 1-7 (1941)

5) IWAE—B, HHXS  EEHICRIA74 ) BT aHE (1) REERUCE/ERER, tH
WXKEWFA#E, 14, 5762 (1956)

6) ZHR=H, SH4E=, WHEEFZ - 7+ OEWIcowT, BAKEFSE, 204), 227-279
(1954)

7) BIER, FLEX : SE 7Y OMRMEE L EPER, BAKEFESE, 577, 1269—1275
(1991)

8)#LE F: O KBEICBIE7TH)OEEEREICOVWT, KELK, 162), 29-35 (1980)

9) Hh¥AR : 7¥ ) GEOREI-SWT, SHEHE#HL, 5, 5-17 (1959)

10) HhRARS : “HABRYEOEED, #WELEY, 4(1), 2326 (1982)

11) #HEA, MEOFE : AOTHICB 2 HABORSENES L UBEREORE, KEHE
WF3E  56(4), 410—425 (1992)

12) Ponurovsky S. K. & YU. M. Yakovlev : The reproductive biology of the Japanese
littleneck, Tapes philippinarum (A. Adams and Reeve, 1850) (Bivalvia : VENERIDAE),
Journal of Shellfish Research, Vol. 11, No. 2, 265—277 (1992)

13) BEREHF : THVOATEHEECHT AR -1 NHOHEHEICL2ENFEREHEH, (LO
RAGEKESBBHE, 7, 11-18 (1979)

14) HEYEE : 7H V#ROREI>VT, TEEKEXBRBHFHE, 44, 49-55 (1986)

15) BT : 74 ) Mg - ATESEEL 7Y ) Ok, TEEKEXBSHITHE,
45, 41—48 (1987)

16) &M # : 7% U Venerupis (Amygdala) philippinarum (ADAMS & REEVE) DRk#
VeligerR UBREVIM R R it T, THE VENUS, V(5), 264—273 (1935)

17) BFeE, BB & )l & EREETY ) ORREERCHET AT, Z0oaR, KEI¥,
29(1), 4753 (1992)

18) BILEH, HEH & W)l & EREssitkicsd 274 ) o£MEN, BEKEFSE 59
(1), 15—22 (1993)

19) ik ¥5: 74 ) OEBFENHE -  AEMEONIRE BAOKEFSEE 2202, 736—741

(1957)

20) BH 4 7T ERBCBTAMHLTORMCBT AERRICoVT, BEEEKERER
Wi, 5, 33-75 (1972)

21) S0, EHRE v X7 T OBERICE Y 2EREOHTE, BAR~Y  ATRSE 38
19—-25 (1990)



JbkEAwE# 44, 19-23 (1994)
Sci. Rep. Hokkaido Fish. Exp. Stn.

REEFHITEREEIC X 5 £ 5 A OMEREH FIE

= W OE &8 X R KL E F O AT

Distinction of the sex of Japanese flounder, Paralichthys
olivaceus, using immunodiffusion test

Kouki MIURA, Muneharu KUSAKARI and Kazunori TAKANO

According to the Ouchterlony method using rabbit antiserum against mature
female Japanese flounder serum and egg extracts of Japanese flounder, sex discrim-
ination of artificial seed cultured fish was tried. The present method enables us to
identify the feminity by detecting, female-specific serum protein present in the
blood of female with mature ovaries using the antiserum. Test on artificial seed
cultured 2°- and 3*-old-fish under maturing condition in October and November
made precise sex discrimination possible.

#® B

k5 A (Paralichthys olivaceus) DREHEEEITHIBE, BEOZHIPEES 0, B
OB ERANT 20 ENS S, L LE I OlEEARTE, SHBIT A L I3RL
{, CHhETRE—FEBEHOE 74 TREOHHBEEL DRESEVT &5, K/NTlEl
ZXAIL TV S, ARBMICRBREEOEZRET 20, BEEEAL THHEN B
ZVEMTOMREIC L > TITbATVSY, L LVWTFhohikT b¥RIeTEE B AR S
NBZEPEMELEICRENE S,

—RIC RS TIRIPERRE FoltoMEPicoAHRT2HRNTESE (female-
specific serum protein(s) : EIFFSSP) #3HI5hTW5SY, TOFSSPEHEFM IR
B lickAMERERRIAS TSy b 59 b (Salmo trutta) EAFEHEY 4 (Salmo salar)?),
%42 5 <A (Oncorhynchus masou)® THEEINTWS, £ TAPRE TR, RMETE
5 * OFSSP%EEZ L, ChEHAVTHEBEDOHRIEZHA T,

HCES  A236 (19945 3 A14HZE)

= 1 kgl ohkEERERY (Hokkaido Central Fisheries Experimental Station. Yoichi,
Hokkaido 046, Japan)

* 2 Jtigl YRR KEERERE (Hokkaido Kushiro Fisheries Experimental Station.
Hama-choKushiro, Hokkaido 085, Japan)

* 3 ERRFEBMBEHFRIY ¥ ~ ¥ — (Sesoko Marine Science Center, University of Ryukyus
905—02, Japan)
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Table 1. List of Japanese flounder used for sex test.

Date of drawing  Sex by Number of fish Total length Body weight Gonard index
blood dissection examined (em) (range) (g) (range) (range)
10.22 female 3 37.2£2.2(34.5-39.8) 687+ 69(615-780) 1.47+0.13(1.35-1.66)
- male 27 36.5+2.7(31.6-42.0) 577+102(365-830) 0.12+0.03(0.07-0.21)
11.15 female 5 36.8£2.0(32.8-38.4) 595+ 33(557-654) 1.19%0.10(1.08-1.31)

» male 30 37.7+1.3(34.0-36.7) 576+ 55(494-685) 0.16:0.16(0.08-0.23)
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Fig.1. Immunoelectrophoresis of the male Japanese flounder serum, female serum, or egg
extract with antiserum against egg extract from Japanese flounder(A) and absorbed
antiserum against egg extract from Japanese flounder(B). MS : male serum ; FS:

female serum ; Egg : egg extract.
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Fig. 2. Detection of FSSP with precipitin

bands. Center well : a rabit antiserum
againsteggextractfromJapaneseflounder;
FS : female serum ; Egg : egg extract ;
1~10 : Japanese flounder sera.
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Table 2. Result of sex test of Japanese flounder by Ouchterlony method.

Date of drawing Sex by

Number of fish Number of fish

blood dissection examined distinguished
female male
10.22 female 3 3 0
” male 27 0 27
11.15 female 5 5 0
” male 30 0 30
1100 - o
1000 o female o
Y e npale .
-]
T a0 2
2 (o]
=z
=
700 ooo y
. o
Gm..
o °®
500 * 9 .
. ;
400—L
’r‘“ T T T

30

Total length (cm)

45

Fig. 3. Total length and body weight of 3~ Japanese flounder in different sex.
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Growth of 0-year-old humpback shrimp, Pandalus hypsinotus,
reared in the underwater net cages

Yukihiro NAKAME*! and Takashi SUGIMOTO*?
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Movement of tagged pointhead flounder Hippoglossoides
pinetorum off Tomari, Shiribeshi, Hokkaido (Short Paper)*!

Osamu TOMINAGA*? and Yasuhiro WATANABE*?

The pointhead flounder Hippoglossoides pinetorum is one of the most important
flatfishes to commercial fisheries in the coastal waters of Shiribeshi subprefecture.
Despite its economic importance, there is little information on the movement of
pointhead flounder. According to the previous tagging study'’, most of the fish released
in Ishikari Bay were recovered close to the release site and no fish was recaptured north
of the release site. In the present study, a tagging experiment was conducted off Tomari
in the Shiribeshi subprefecture and two recoveries were foundin in Ishikari Bay which is
located north of the release area.

The objective of this study was to provide new information on the movement of
pointhead flounder off Shiribeshi subprefecture.

The fish for release were captured by a commercial bottom trap net which was set at
a depth of 50m off Tomari during late May and reared in a tank for several days until
enough fish were gathered. On May 30, 1992, 308 pointhead flouder were tagged with 30
mm anchor tag included 15mm of yellow tubing with a printed message and an identification
number. Tags were inserted intramuscularly at the midbody near the dorsal fin base on
the ocular side of each fish. All tagged fish were measured to the nearest millimeter but
sex was not determined. The tagged fish were maintained in a tank installed on the
fishing boat and then transported to the release site. The release site was about 3km from
the Tomari port, at a depth between 55m and 60m (Fig. 1),

The body length distribution of tagged fish ranged from 183mm to 273mm with a mean
length of 217.5mm. By August 1993, eight (recovery rate 2.7%) of the tagged fish had
recaptured (Table 1). Four of these fish were recaptured within two months after
release and the remaining four were recaptured between May and August of 1993.

Five of the recoveries were captured within 5km of the release area. Three recoveries
were recorded at distances greater than 60km from the release site (Table 1 ). One of these
fish moved south and the remaining two moved north (Fig. 1 ). The fish that moved
south were captured off Shimamaki in July 1992. The southward movement of pointhead
flounder was reported in previous tagging studies in Ishikari Bay!’ and in the coastal
waters off Rumoi®™%,

Two fish that moved north were captured in Ishikari Bay (Fig. 1 ). Both fish were

Accepted : March 14, 1994. Contribution A238 from the Hokkaido Fisheries Experimental
Station.
HOCES  A238 (19945 3 140 %HE)
* | deEREoEh CERRR S Ny v F OB GERD
* 2 Hokkaido Central Fisheries Experimental Station. Yoichi, Hokkaido 046, Japan
(87k 18 BEOLR - i Rk EE SRR )
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Fig. 1. Release station (star) and recapture locations (solid circle) . Numerals with solid

circle indicate specimen numbers in Table 1.

Table 1. Recapture data for eight H. pinetorum released off Tomari Shiribeshi 1992

Recovery Days Shortest BL

Specimen Date Water at Moving  Growth at
Number Depth Liberty Distance (mm) release

(m) (km) (mm)

1 June 21992 N/R 3 0 N/R 243

2 June 31992 90 4 4 N/R 241

3 June 23 1992 98 24 5 0 203

4 July 17 1992 50 48 60 N/R 226

5 May 15 1993 47 350 90 10 212

6 June 141993 N./R 380 4 10* 245

7 July 51993 60" 401 90 2 232

8 Aug. 18 1993 130 445 5 24 221

* Unverified Data
N./R : Not recorded

male and had attained the sexual maturity. Their body lengths at release were 212mm and

232mm, respectively. Since all male pointhead flounder of 200mm BL were mature in Ishikari

Bay*’, they were thought to have been mature at release. According to tagging

experiments in the coastal waters off Rumoi?~*’, fish tagged in June tended to move a

little north and distribute in deep waters during autumn and winter. In the next spawning
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season, however, the fish released in June of the previous year returned to a location close
to release site or migrated south. In this study, mature fish tagged in the coastal waters
off Tomari were recaptured during the next spawning season in Ishikari Bay which is
located north of Syakotan Peninsula.

During a spawning season, no fish tagged off Rumoi was recaptured in Ishikari Bay
or migrated south?~* and no fish released in Ishikari Bay was recaptured north of
Ishikari Bay'’, It has been assumed that there are some local stocks and that the
respective stocks separate during a spawning season®’. This study showed that the
pointhead flounder tagged off Tomari in 1992's spawning season moved to Ishikari Bay
for reproduction in 1993. Further tagging experiments should be conducted in Ishikari Bay
to determine the population structure.

We thank Ms. S. Spring of the Alaska Fisheries Science Center for her critical reading
of the manuscript.
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Fisheries of pointhead flounder, Hippoglossoides pinetorum
(Jordan et Starks), in the coastal waters of
the Cape Yagoshi in southern Hokkaido, Japan.
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Fig. 1. Map showing the study area.
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