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Takeo Kurihara, Hiroshi Yamashita, Hideaki Yamada, Ken Inoue, Kenji Iwai, Kazuhiko Koike (2012)
Probability of symbiosis establishment by Giant Clams with fresh and cultured symbiodinium

isolated from various host animals. J Shellfish Res., 31, 977-987.
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Comparison of Morphological Characteristics on Three Cultivars of Cladosiphon okamuranus TOKIDA
(Chordariaceae, Phaeophyceae) from Okinawa, Japan GFEERERN TIERML =4 FFT T EXY 3HOEED
LEER)
Yusuke Sudo, Saneyuki Yamada, Masahiro Notoya ZEj# #/0, [LIHE.Z (IR KERENZEE o 2 —),
REB AR IETE  (REB A T B I FET)
Different shape of three cultivars, 1 S-20 which is longest plant length with less lateral branches, 1I
0-20 which is short plant length with high density of lateral branches, Il K-20 which is middle shape
of Tand II, were collected from different culture sites in Okinawa. A culture experiment was
conducted at the Cladosiphon farming site of Izena, Okinawa, to observe the difference of
morphological characteristics and the possibility of inheritance of the characteristics in the three
cultivars. The zoospores of each cultivar were seeded to culture nets, and the seedling nets were
installed in the culture farming site in Dec. 2009. Plant samples of each cultivar were collected from
culture nets about every 30 to 40 days, and plant length, diameter of main axis, wet weight, densities
of lateral branches on main axis, and shear intensity of plant were measured. Besides, the total wet
weight of each cultivar was measured at the end of the experiment after 126 days culture. Culture
plants of S-20 grew to 59.2+8.3 cm in length and the largest in the three cultivars, and K-21 followed
with 36.3+3.3 cm and O-20 with 19.7+3.9 cm at the end of the experiment after 126 days culture. The
lateral branch density (branches/10cm) was observed on the O-20 culture plants with 14.5+3.8, K-21
followed with 4.7+1.9 and S-20 with 3.2+1.3, respectively. These numerical values were significantly
different among the three cultivars. These morphological characteristics between in each the mother
and the culture plants were resembled. It is considered that the characteristics are inheritable and the

three cultivars are different strains.
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ThoTo FOEET 0-20 B TlE 14.5E3.8 A/10cm L b HE <, IRV T S-20 ££ 4.721.9 A/10cm, K-21
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Reproductive biology of Japanese gizzard shad, Nematalosa japonica in coastal waters around
Okinawa Island, Ryukyu Archipelago

Masato Uehara (Okinawa Pref. Fish Ocean Res Cent), Katsunori Tachihara (Univ. Ryukyu)
The Japanese gizzard shad Nematalosa japonica is an important clupeid species for fisheries in
Okinawa Prefecture of southwestern Japan. In this present study, the reproductive cycle and
spawning characteristic of the species were examined histologically using specimens collected around
Okinawa Island. The lengths at 50% maturity observed for both sexes were approximately 165 mm in

standard length (SL), and then these lengths corresponded to fish about 3 years old. The spawning



season was estimated to be from January to May, with a peak in February to April, and closely
coincided with the colder periods of water temperature in the year. Lipidosomatic index of both sexes
decreased from January, and maintained low values until July, presumably as they expended energy to
reproduce. Spawning intervals were estimated at between 1.3 and 1.8 days from February to April.
Batch fecundity (BF) for females (n=44) ranged from 580 to 6,030 oocytes in fish of 175.4 to 216.2 mm
SL, and was related to SL: BF = 5.990x10-7xSL4.129. The species have spawned in sandy/muddy area
(<20 m depth) based on the presence of mature individuals. The implications of our results for

conservation and management of N. japonica are discussed.
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MBEEAE XA OEARIE, 2001 4F~2008 1T bk, BRETH X, SR oKk S
iz 348 AR, 2006~2011 AL RIVEROREX T (EEFAM TR 2 V72 RS IER A
2 10]) TR B 396 EIKE Wz, PRI EA (RFA) 2V, FEAdmimh & Fim s Eb
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FRBIEE LD, IPBEERIICL E O LI A & DA 4~11 HICHBLL 722 &6, ZOREIRARRED
FESIICo % EHEE STz, £z, T ORMNCIZFEIIOREL & S 5 PEIRTR IR A & Dl & el S du 7.
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PRAE X DB FIRFE © 2006~2011 4F12, AL RIVEIRORHEX TIT o 72 EALAERRRA (2 38 #:35) DfEE,
7?ﬁ6&ﬁ%ﬁﬁ%éht.:@9%,A7&4iMM@¢(m%)&W%%<,$%£Eﬁ£ﬁﬂ?
ZA DORGEXE L THIELTWAZ ERH N oTe. F7o, RERNOEEMBE LOHE 1M HT
D OWHEIRIL - BEOBAFLED S, N~ XA EFIE, (REX D EFEEECh o7 2009 4FF TiE, M4
DR DAL=, WA & 70 0 — S RIEAREL & 72 o 72 2010 AELDARE TIHIRWMETHER L7z, 37200
B, RERICPEY EIC L0, N~ A ERNED L S SR, S 61, RERNICET D VAR
YL EOEEOEIGIE, 0.01~0.11 (F#)0.06) &b T, %E@Wﬁ@ﬁm TR bRz, LA
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FXF VR OWEETHECET 28 TIE, 15°CLLTF, £721E 30CLLETIXEAENRD Hiaino
T ENRE SR TWD. 7, BRI T AE T DR E VBT, 12.5CKRTN30°CTH
HENRD LI, HRIZ iéﬁi@#ﬁﬁ)ﬂ*ﬁénf: Z T, MRS ATERMN SERE LT 9Kk E W,
K IRIRE & ARKIRREIZ 384T 2 8 1 D 5 A RS A i~ 7.

BRI 1Y, KRS E LT 10, 11, 12, 13, 14, 15, 16,17°COFF 8 X, miKiRSM & LT 27, 29, 30, 31,
32,33, 34 Co5F 8 KA 7. MHakbki, WlGE SO0 ERE, B, Mhd, m&, fE, Bk, B3I O
WEREBOER], —L, #EXTERE LIzit 9 BRZ 2. 258k & Wl U 7=l 1137 7 A 2 o NEE Gl
WIRE CHER S, HrTp U A T AR S AU 7o e TR fE U 72, (VIR IK1T PES Kt
IR S, 8= 7 ZZRRIZEE LIz VT v —7 L— M2 10mL 2 W 2%, SAKIREET
THARZMG Lo, W 3—27 T A3 48 REEIRRIC LY B0F, i 2 MK TRt L7-#, B4 LI-iliE %
JE A JE LT,



AKIRD 1TCKTIE, SRR TR %< Ok 7215 4E L, BEES R LD R0 -7 Kk E bETFRK
BORTIZHEWVEEEENMET L. Lo, BERICOW I IITCU T TCIEBEER RO T28 0
D, D 8HKIZ I0CTHOLTNIEENEO LGN Z LD, 8HROKIRD TFIRIZ 10CLLF&E&Z X b
7. =7, EKIRD 28 CIXTiE, Bk TR b2 OlEETFRELE L, Bl TRV RN -T-. KEkE
H KR D EFAICEOEAEBENMET L, —diad 28°C, #RX2% 30°C, A5, MEN 31°C, M, i,
a2 32°C, = L TR, fHFEEN 33 CLL ETHEENRO bl leotz. U EOZ Ent, EROKIRE

IIHRIC L > TIRK B COERNRH D Z LWVl - 7

2012/3/26—3/30 KEFEFEFRKE

BEEREELOYyOHMARICEBT2HAFDEVNDEE - HRICRIFTHE

JE RS (AR )
[B] > =7 A BHIBEIR CRE AR AR PE S5 “HCH C, YRR Tk 1995 4F X 0 BAHEE 2 B
(2t Ly 2 Tridacna squamosa DR BCAT 21T - TV D 0N, FeAE RN N7 O E HENHENL S TUV7Z20,
Z 20, ABRITIAERSE LT ATERE R 26k 2 BB R NI &, TOAKREMEDOEILEZH LT L
fABEHEOWN 2T DI DOMA S E2ENE L
(7] NTBATF OB k% 2 f (IkAmKUE, KRR, ERAMKE 25 (AifK, UV i
AK) Dt 4 KX R 4 250, 1K 200 HEH (CFER%R 3183+30 0 m) WAL, 201146 H 9 H ~Id]
7T H 8 HEAE L7z, flE R TR A, B3R, w& 800 1 m At O AP 18 sl itz lE L7z,
[F5R] AKESIEIC B TENENO AR R ZE (CLTRU), FHR, AR bt
TEMAEEIL, Ak T 15324 fE{K, 834133 um, 8250+1169cell, UV #E/K T 14846 {EH{K, 720
+115um, 9167+£2243cell 727z, Ji/KEBRSIEIZIB W TENZN O AFREGRE, FEkE, BN
8 e E AR, AR T 13814 EfR, 12411287 um, 2267+799cell, UV /KT 13654
K, 91522 um, 2722+489cell 727z, AFRMEAEIIENE 71k & MW AKIZAZBEERITR <, RBRKIC
BOWTHABMEZ R -2, BB BEERNGED DL (p<0.0001), AR OFWIIED & Al Kbk Kik
> UV /K AE > Ak ik KiE >UV HEKIEKETH 72 (p<0.01). (RN RESIREI I BEAER A
7L, FEFECHEBEEMRE SN (p<0.01). L7ed-> T, HiKETE ARSI s & B hE S Rk
RaRESE 250, UVIBEKIZY v 2 04 OpR 203 5 rlRetEdsmme S i, AR HE O E HikE
AR E AT T D Z LRI VWEBZ SR,

20 FETOERBLVICES NELURLTEEHES Y 7T ITXORRFBEDELIZONT
FRHME—, WERIZ, KH K (PEAKVENE), IHEBK OREF& FEERe

(HIY] A Y 77 %%, B CH RS \E ILEDMEK T SN KEREMECH L), TORJE
1%, TO20EHF0 TPEHEICETHD LT LE -7, FEKO A Y 7 =7 X250 T, 1988~1992
EICEREE LT 2 b &I & R OBIRAA BN STV DAY, EIFEO RIS, R RHED
AL LT D HEEMEN H D . £ 2T, ABFE T, 2010, 2011 2G4 Y 7 =7 F OFH & RIS
DUVVCHA, ERREDOZ A ik LTz,

[F1£] 2010 4 10 A ~2011 i RA i \E ILIRBICOKS T Shicd Y 7= 72 2R E L, HA
WX DADFEMEEEB o7, B LIFEn &R OBIE) S, von Bertalanffy DR DOEK T A —H



EHEE LT, ZOpkERE, 88~92 FRITAEARN L RO IR ERIZOWT, FEVHnE vz FRE
XD HETHER L.

[fE] 88~92 fEHE L 2011 FFHE DR HEilnIL, N Eh 225% & 23 7% C, REREMITmE -7, WiE

REEDORR 2 i L7 R, 3k bL EOBARIRIEO AR, W h 88~92 FFHED TN K E N -7,

FREROMIRARIE, 88~92 DN KEL, FMEICBWTbHEENRWEZSh, £z, M,

HIERNC IR LT, [FERIC 88~92 FEHEDOMRAE N K E <, MENEN- . A i, BIRORD
ZPE D R DFFIFICOWTELZE L, S HICERHEZ 5 27 5 BEOREIZ OV T H T 5.

BRYA CNAOFEEKBEREFICL I RHRNE RREHEE
Py I, EASRIRE, AR RS (PR B K PEMRERIF I o & — 46 3T)

[B0) KM OANZ BB TH DY A S ¥ Epinephelus malabaricus 1%, 1 #-O# WM T 1~1.5 kg
DA ZIZEL, Fw 1,000 UL EOSE TRE SN DA LERFBARETH D, LovL, 1RO
AR A E RS AR H - 5720, BRIEA MLV RIZE D5 U A7 03&m <, GO K &5
AL THRB O PRKREIR T T 5. 22T, KRRV 5 HEICHE HAT 21TV, mKR g 40
ZDANCRE &, MmO EREZERT 52 2L LT, HAOHREKIRRENC X 5 S0
BARBRRE & 15 5 - k580 & F 7o SRR i AR PE R BR 21T > 72

[B1kFE J7ik] 2010, 201140 1~3 A, A o ZBlaRE (B 1 EA, M 10~16 k) 2R Lz
250 kKL 0 BRI A2 - TR 2 32 72 Bl O E KL, 74 VB iE ke — & —
Z AT 25 CITHNIRGIE L7 Mgk 2 0K L, % A O Tk b A 2T T 27 COFIRFE % 5-
Z7z. BHWEINC L > THONTZRIND 5 B, 1 EIF0 A% 25 30kL & 60 kL O RENAKMIZIVE L,
LR i A PE AR 2 i U 7o, R A PER O EAKICIE, 27 “CITHNIRHIE L 7= #h Fiid ek & Fus SS -
SMU LY, TATIT, Wa~R—Xz2g ekt UCh %, Hiis 18 LIFITAL &k 2 5 2 7.

[R5 & BEE] FRANKIC K DPENFR O/ R, 1EROEINBIERE (4 A FALKE) kv b1, 2 WHIF
SRV, 2 A (20114F) & 3 Ay (2010 4F) B8k T04 A B4 (2010 4F) (2 BARPEIISERD HivTe.
2010 4E1% 11 B MO PEINT 5,599 Fki, 2011 4E1% 4 H MO FEINT 940 ThiaHIF L, Th 2 242 Tk,
183 JT ki D77 FIR & Rl AR FERRBR IS L7z, LRI, Wi4E & HISTE 40 %Ll B L <, 2010 4E1X 73 75
J& 2011 1% 104 K ROWATANGE Hi7e. e AENM (Hls 356~40, K 13.8~24.8 mm) D45%
RKiE, 21.7~478 % L BiF Ch o7z, Fiz, “KEFHM AP iéﬁ4w;$%%ﬁ%ﬁ(ﬁ%®®%

JEITHER ST, KESIE LR LNRNh-oT-. ULEDZ g, M FREHKEZ V- BRI X
@méﬁ_kwf%,EEWK&%@%@%@EEﬁH%&%%%Mt.é&bt@%m,%%mw&%
2 ARV (4~6 A) D& 7220, Wit & HIEARRA 70 mm OfEK % 22 GF20 HE) &
DR C & Tz, Ak, BTSSR 2 BWIRE R O R & RTEC DU CEME LS B A I O A £ 0
KT D EEIC DWW CHEET 2 BN B 5.

YA CNZORABFKEFMIC K SRRV REATER £
ARRTEESC « FEAFNRE - (LN I (PR A k)

[BH9) KRB N2 BAIETH DY A b~¥ Epinephelus malabaricus 1%, 1 -OFWIM T 1.5 kg D
A KT 2L BMARETH D, L, My ORMEENEZEOSAKRMICH- 0, BREE
A2 VAR DY 27 <, WHERMOBAIINRE 0 MET T 2. 22T, WEROEINBHLARS
B (4 A AL L0 b ROCEEINCRES AEREZ B L, mARBIANCRES 2T 52 L2 HWE LT,



BAOEEKBREC X 2RI & 155 - 200 & O 7= R AR B 2 (T o 7.

[J77£] 2010 4E & 2011 £ 1~3 A2, B4t 250 KL KRICINAE Li=Y A hox Bifalt (12, M 10
~16 &) 5 RN 272, SEAKICIE, 25 CIOE Lz Rk 2 vy, & H O Fign b
HIZHF T 27T C~DFRBME 5 2 7=, 50 RINE, % LSF0 A% 53 LR 30KL - 60 KL K
IR, TEROEERICH » TR AERBR 21T > 7. AP OfFE KIS 27 CITIE L N RS
MK Z =,

(K9] SRR ZIT->722 A FA (2011 4F) & 3 Hdf) (2010 4F) ICHREIINHER S, Wi
PERDFEIRBHAARE L 0 1, 2 D AR OO PEIICTH - 7. MREEIIEIX, 5,504 ki (2010 42) & 940
FkL (2011 ) T, FNEI 242 Kkl 183 RO SZNGIN 2R i A sl U7z, (bR, mitE &
HIT T 40 %Lh EEm <, 2010 4F1E 73 LR, 2011 4R1% 104 KR O TRNP G S, Wkt A
34~40 (13.8~24.8 mm TL) F TOERFEN 22.1~478 %L EWMEZ /R L2 &, FEEIY HIF%o —
WEIE FIZIBIT 2 U A L AVEMRESESE (VNN) 02 OO REYWEIC L 2 RESSFER R S Lo 7e 2
Ene, BMIERINC X RN AEFEICB W T O IEROAEFEIEIC X DN & [R5 DL o s 7R AYAEPE AT HE
ThdrLEBZLNT.
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