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ADVANCES IN DIAGNOSIS AND MANAGEMENT OF AMYLOODINIOSIS IN
INTENSIVE FISH CULTURE

Sara M. Picén-Camacho, Ignacio Masson, Reginald Blaylock* & Jeffrey Lotz

Gulf Coast Research Laboratory,
The University of Southern Mississippi,
Ocean Springs, MS 39564 USA

Amyloodinium ocellatum 1%, IR/KMEVFPESIADERIAI & > THFLO K MENEIE SR
B L OVUKMEAFAICERYE U, D CTEE RN 2 5 X 2 3 AR EdE o —f
ThbH, KEOAEFERIIXA LI P THY, EITHA~ZTFET D trophont CREIR) |
H AN « s ZHE5E M tomont, 35 L OV M dinospore D = DD AT — UMLK D,
AREIX, RO JIZBWT, MEEZRATWA, F—RE LT, BUTRZENEN, 1L
JE F 7 IR CHAET AR A MREET D 2 L CTRIET 2 HFIEICKGF L TWADH T,

BN AET HE TG ERAFE L L TLEYI ZERZ NI THD B e L
TIE.ZEDOEFELIEFX A V7 N THY £ tomont B 5 256 {ERDFFANE dinospore
DAEL, ZOZ LIZEVIERAREIELY AT MIBW T EE 22BN 20T ET 5
ZETHDH, BT L T—M7e a2 — RZHOWTIREENTH 5 2. Z OifiliHl % "] HE
& DA D AAFRLEIERIZE T 5 E B R IR IT 2 STV RUY,

% ZC. 72— =1 LJiE(amyloodiniosis) & i2Wids K ONHIEI 9™ 2 B o> B AL
KL D702, TS HEOM FICEET 25234 Lz, 2B >0\ Tid, Mk
TV 5 B BRI CToH 5 A. ocellatum Z 117 % 72 % D Loop Mediated Isothermal
Amplification (LAMP)SUSIZ AW HH TR TH Y | F7FFERNTH H H2W
V=BT ST, LAMP SUGSOF] L, PCR LHATHETH Y . £k
BB L ORMEBEZE L RN &L Th L, D DNA Z W T HHEITA BT,
T A ORRMEEZ R LTS, BKFD A ocellatum ORHIZEI LT, PCRIEIZHEART
LAMP IEITERENEBNTWD Z L boho7z, RALAMPIEIZ KD, BAKFO A4
ocellatum Z BRI F 7o SRR IR N 20 097 Y — v 3G G, Bhdhiak 1IZ3 1T
% A. ocellatum DT LOHIEEZES L T5Z LN TE D,

AFEOBEHINZOWTIR, AFEMOKREZ AT /3 Z )L L— [ (vital rate) & 7
BRIJICHEE L, BRI T VABET DD OFEREIEHT LT M 2L
— MZBT DL EMBR A~ AT T FE IR B DU TR L 72, AFRD AJE 5
OS2 ER L, FEREF X L VETAEHND Z LI X VIEFEFE  spotted
seatrout (Cynoscion nebulosus)¥3 & U red snapper (Lutjanus campechanus)iZ-2>\ > TATE
IZBITDE T uv ADEELEITo T2, Z O _FiE CIREYLRIZH B DO ZE T ) 723,
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spotted seatrout {Z b T red snapper Tld, trophont DR E DK & < FFAERFHEAEWZ
&L ETo, 2D trophonts IZFA I LT A . red snapper (2 X T spotted seatrout

DIERE N ERH BN 7o, RET/IZE D | tomont —fE{KH 7= MHAET
% dinospore DEABUIATEEM ORRIZZ KRTEEL B2 HZ L REIN-, A€
TMZED, 3 hr—/UEREE & U CIIRIH S A7 AIZE1TF % dinospore {E &£ D il
PICEREZES XETHLZ ENPRE 2o T2D, o, SRS MH T ITh 5 ARTHEE
M D RRZRIT 3T 2 5k 2 72 BER O AR KT BE G- 2 5T 3~ 5 72 D DR & WIRE & 72 o 72,

7' F < X ICTALURUS PUNCTATUS \ZBiFT3huaF ) A RigfvEE o EINRika
EHIZ & 2 EHRE O WER L ORREOEFHFT A

PRE-SPAWNING CAROTENOID FORTIFIED DIETS IMPROVE REPRODUCTIVE
TRAITS OF CHANNEL CATFISH, ICTALURUS PUNCTATUS AND SUBSEQUENT
PROGENY PERFORMANCE

Chatakondi, N. G.*, M. H. Li, B. C. Peterson and N. J. Booth

USDA ARS Catfish Genetics Research Unit,
Thad Cochran National Warmwater Aquaculture Center,
Stoneville, MS 38776, USA.

b i, BEORRE 1D & 5 7 F T~ AMEOEIRE A 2 E L CREIR T Z & d, 7
FF~ X & blue catfish I furcatus T D AZBFE % N RANCAET H L THUHETH 5,
T ABIEHEE L, BIEHICB W TREEZER T2 L, 3 42bb, B Sk
o AREBL LSO EEZIEH T2 2 & CHEESEZ M ESED 2 ERAREE 12D,
RECREDEFEIIEFITHM L CTEX72b 0D, HEROEFEITS R BEEICH -2\, &
BAFE D= 7V FAPEITIIARNE B LD 7 FF~ XOEINER P L TH Y |
PN % blue catfish DR - CxE S, 7 F <~ XDEGE LRI N7 7 (trough) %
MAWTEZRFINZ M E 2,

SEGH T TABLREFE & 2 TR B < FHenICAEET D 72 DI m S B A ks
BERRA L N THDL, BRI 2T ) 4 K 75’3@“3‘?‘6 & THRUGACINE A3tk
FBINDHIENHLWHKBEEMCEB N TURBINTEX N, EME X WRAEE O
HINTATF ) A REEEMT 52 N TE MAOCHBSHIIT A X F o246
T 5 2 EMTER,

FEOND —r ARNZYESI G, 10 B OFEIFFT LA E R A i L7z, fEEE L
THA 1.5Sm, BHETOL DT T AF v 7 HKEEHER L, fMEKE LTT@EK L
FE B K 2 V2, /KRG 20 )12 1 ‘Delta’fE T 4 FE D 52 2T F T~ R
10 BEUES LTe, AR, EIRTHIRIFICBIT 2 e T ) A RiffbiaEHaEEs 7
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FF~ ZAOEFHEEI N RIE T B OV T T 2 72DICE L 72b D THh D, 4
ﬁ@ﬁm%/4P%mﬁ%@ﬂ%-:V7)~%¢%%~¢’Tﬁm%/4P®M£
BEKEBEAGL, ZNE T T~ X IRETEICHLY > 732 & 35%)IZMETEE, iV TA v
IN—T U FA N Ko Ta—T 47352 ET i Lz, hunTF /A RRBRX &
LT, 1)50mgkg 7 A% X% F X 2) 100 mgkg 7 A X FHF X 3)25 mgkg
NTAVBELOR2Smgkg E7FH 2 F UK, 4)50mgkg VT A > LD 50 mgkg
BT XV F UK EHIT, iﬁﬂ%@ﬂkﬂ%%@bﬁ@ﬂi@ﬁﬂg%mﬁ\*?
BRIX 720 | 4 K2 BAEZAIZE D YT,
1mmyg7x&%%/%/Efi\ﬁw%y@ﬁ:thF%T%&M@%Aﬁ
L OFRER X R THREICKE 22 o 72 (P<0.05), 2 EOEIIERICB VT, 2Rk
X515 S - FER AT Mt 2 FEURFE T AN L | U ALHR9 5 2 & CASHCHEFR Y 2 AR pE L
Teo VT BRI X DRI DORIE | R, B X OSMERIZOWTITABXH T
2L BN 71 (P>0.05), HEYNfE ~ME(ovulatory index), #1247 /)(fecundity), I5 &
UM AT 1kg 24 7= V) OFE T AEPEREIC SOV TR, 100 mgkg 7 A & FH 0 F U KIT
BWTHEBIZENTE b (P<0.05),

kD zZ &ne, BafEHZ T A X X3 F 2 100 mgkg ZiRINT 25 2 & T, 42
71, 9VE R O R AENSEIND Z L2 TEIFER I T 2 Bl o ARG
BHRESND LW ZERRBEINTZ, DT, TAZ XV F agfbfiihb x 7o
BEANLE LN FAIZB VTR, BokE, = FU Y= ZMUNIEESC)T v L
T DR Ok, £ TR R BRI 5 A M LV ABUSDIR TR vz,

7 U EOEMEERREE : T O, R, BEEITE LOFLRMmRIZONT
WITHERING SYNDROME: DISTRIBUTION, IMPACTS, CURRENT DIAGNOSTIC
METHODS AND NEW FINDINGS

C.S. FRIEDMAN'", N.Wight', L. Crosson', G. R. VanBlaricom'?, I. KIRYU?, J.D.
MOORE*

'School of Aquatic and Fishery Sciences, University of Washington, Box 355020, Seattle,
WA 98195 USA

*US Geological Survey, Washington Cooperative Fish and Wildlife Research Unit,
University of Washington, Box 355020, Seattle, WA 98195USA

National Research Institute of Aquaculture, Fisheries Research Agency, Mie 516-0193,
Japan;

*California Department of Fish and Game and UC Davis-Bodega Marine Laboratory, PO Box
247, Bodega Bay, CA 94923 USA



R AE e (Withering Syndrome, WS)iZ, & % FE D Rickettsia-F:4%) (WS-RLO)IZ &
STHIEEIEINDT U EOBSEHERIFEO—>ThH D, WEKRTH D “Candidatus
Xenohaliotis californiensis” IZKE LY 7+ V=T IMBLIRAF a « S B 731
=7 7 EAKHE RO R > THREL TV D, LacL, BYHERD, FU
HE, B, TAATUR, TALVT U R, A ATV AL XAH, £722
SHEICIXAARNE, HDWVIIMOFEE S~ LB I TEX 720 T, HEERO BT 5
filx, BV 7 xNV=7 « 7R T U Y Haliotis rufescens DFEFEMER, T 720 BTN
TERFRIZHEMR L TV DU EIRIC R S EEBE 2 DD, B tEITRIC K > TR |
KENCH T D ERERWUEAFREICELD &, HEENOY%IZET H/ 1T U EH
cracherodiil)» LTI B 72\ A EDH. diversicolor supertexta ¥ THEIZ I - TH
725, WSIT X o TR E 2 7 o 7o BRI K o TIXARBIF IR 2 itk o 58 k23
A B, FLWS-RLOIWIZKT T D HHUCFE S 7 7 — VEAERIZ L > TWS-RLO
[Z X DIRIEPEZ MGl LT, FEERE R TTHIENAETH DL, WSOBEITIL, K
JiE 2 RS T DI RE A L (B 20X, & vk L OV BIRZERE, bbb A7 &)
[N Z T, RIEIRIC X DG OHERS (in situ hybridization|Z X 2 WS-RLOD [FlE £ 72 1%
PCR & fAA DT MFHAIC L D WS-RLODFIER L OESIfENT) 20 ET 5, U
TV E A LPCRIE (qPCR) & BH¥E S, AEITIRIEMEDNAD E#IZIHB UV TRIRAY T
5 9, PCRIEITIEFUADNA Z B H 9 % 721F 72 0 TWS-RLOE Y D HEFRIZ I ZPCRAEAT
DI TIIARFRETH 5 D5, M AR 23T L T D RIBIZ B W) TR O 7 a &%
VELTHAT A ENTE D, Pk e UCid, Y, Y ER oMK,
TEHANORENTHL I ITETF T "IV A 7 U ka0 F 133
WRHIT HID, B ORI HIEFEECEBORZHIE 2 L5 2 & TYHE
E < TR EEE | (R S AL D, IR ORERRIZITARML T & 72 (Jin situ hybridization> 2
HTH DM, qPCRIETHMEDHIFADNAZ T2 Z LN AEETH Y . KiEE K2
DO—HE L THAIATLZ EREHTH 5,

2 <A EPINEPHELUS LANCEOLATUS D N\ T 5AViFA~DHEEE
FEEDING HATCHERY-PRODUCED LARVAE FROM THE GIANT GROUPER
EPINEPHELUS LANCEOLATUS

Armando Garcia-Ortega*, Adam Daw, Kevin Hopkins

Pacific Aquaculture & Coastal Resources Center,

College of Agriculture, Forestry and Natural Resource Management,
University of Hawaii at Hilo,

1079 Kalanianaole St.,



Hilo, HI 96720, USA

%~ 71 A Epinephelus lanceaolatus{+HE DO E (ZBE T DN NT A KFE o
Pacific Aquaculture and Coastal Resources Center (PACRC)IZ THJD CHli =iz, ¥~
T A ZHEINCONTIINT A BIA T T2 D R FEIEG ORIV
3720 FREBIZHEK 1 24 2 2D JEHEE 23 SR THEK 132K % K 5 9 5 KRS 3 £
(ZAIIRIZ6, 000K A kv 7 L7z, SFEINE, Kifg0.89 +£0.01 mm T, SH5TR30MF(H]
2Tk L7z, Stz 2 HH T, IPsEHFMAIZ24+£02 mm, O3 LORLFIZEASH L
TR ELINEOYSIEENPRI SN T\, SME%TH B22620H B £ TOHIM,
2T D/RFEIZ30,000~45,00018 {£/ml DR B TR BeaIsochrysis galbana % N L T2,
T3E D OFREREIZOWTERER Lo, — 2O OW T, SMuB2B8 L U3 A I~
77 % (Crassostrea gigas)DHAEMAL b1 2 7 + T HAEZREE L T, SME%B4BEHNOIX
20fEPR  mIDPRFE THAR LS T L 2 (Brachionus rotundiformis)z #a€H L 7= (55 —7K
T, D Z KM DONWTIE, BT ) A Ra~—H (Parvocalanus crassirostris) (0.5 ~
3.0/ml) 3 L OEEIR(ESEL U A 2 (10/ml) DR AEEE 2 2[8], 7 B OFEFE THEE L7 —
B L O =k, SME%4H B, FRAARE3S.0 0.0 mm)DIFEIXITIFHE L, 29K
— & /U LNURREIRIZEB W TIZ O ENICEERI Bl s vz, SMEk6H B, U A
VHRAEERIZ B W T R EBEIENFEAE L, AN T AV Z L - WMINTE 7N &
B 5T, SME%SH H £ TICTHBRF AT 2 L7-GE—/AKiE), kLT, a2
N—H T LAREFGEER OB AU ZE LT BEE TE 2o L, IR 23780 LT
L2 EDBEMEBE T CHEME SN, SMEZRIOB B LV B LEE B IOE =K
D5 B IKREIC T, R A 2200~300 um T & 5 ok ikt & DA DR
BT BtA LT, 728, FROEENS1+£03 mmTh D 5HMEME14H H 2SIk 19 A
Z300~500 umDEIEMEZ FGEE LT, XK —F /T LARAEEEHX XS] & it X ik &
FEER L 72 23CGF = KAl iR 3G DO EEHX (35 ZKA) O BB TV DT,
SMEZ1TH B L0 Z OFEBRIXEE =AM bAG Dk & Lc, BROEN A
A EEHX (R KR X, SME%148 B £ Y Artemia—#inauplii, F 72V Th
k%16 3 H X v 2258 metanauplii b fFE TH 272, FE DL > 725 = KfEIZHOWT
THSME%17H B £V FERICArtemiaZ 4588 LTz, ArtemialZ-2OVTiE, 1~3{E{&/ml
DOIFEIZC2E,/ HigEEE LTz, SMEZ20H BIZV LAY/ a~XR—X ORGEEE & T &
L7, BRI, Artemiafa il B W TENTRESRZ/R L, 5MEi%25H BIZiX
EREEZRBLIZL DD, SME%35H B THREETADR A DI, BREIXZERITITKRT
LT\ 7z, [[H L0 e SR ORET 2Bt L7e, 7ok, ERLAEESRIEIC
KD S0 LATHIFEAINCE 2 £ TOAZEIT2.1% ThH o7, JERMFITON T,
SE%1HA B~201C BIZ DWW TIF24L:0DE L, ZALLARRIZI2L:12D & L7z, BRI
HFOKIER L OHSIZOWN T, FEN27.6+£02°C BLW 29503 pptTH o772,



ABICBITABEAEIN- v~ o HAOEZRICET 355

STUDY ON HIGH INCIDENCE OF DEATH DUE TO COLLISION OF
HATCHERY-REARED PACIFIC BLUEFIN TUNA THUNNUS ORIENTALIS
JUVENILES IN NET CAGES

Bl ORRRER™ - H PRI « TR S - PEIASC - AP —Rd - PRSI - MR

VEYIE K EERITSERT & < AIEETEMT e o & —

Ju< 7 ZAhGEN S\ EnD, AT A—AFNZ7 U T HK
REDLL OERCHBKTHEIH SN TE Tz, 7 a~v /v RREFEOWD 2 m L LizK
SRHER DB X D FHH S AT DTOW T, Felt O B F 33850 N TR O 22 E it
FaDUENETH D, ZIVUTRIREIRA~DO B L BT 2 Y & BIEPEEDIRILO -9
DOHBIDOTFIZLE D HDTH 5, 20024 I EE R F A KPEY v~ 7 a D52 2RI
L TnD, NLHEZRIFEESNICHT A Z L2 HE LT, Hix RBFEDTER
B ZRbhT&iz, LML, HIW30H % < SR BFE AR pE AR s & ¥

BB LIEZEONTHEE OV T EPHBICBEI N TN D,
ZORTRENIEA T REOAF @ ~OERICI A2 b0 L Bbhs, 7a~ 7 a Tl
IS T2 AT Z LTV Ao fafE L 0 S AEBEREOAERENT - IR D T, HE s
Bk 3 2 EMBRFE NI AL EN T WD, LI TR AT 5121, A HM CTifse
WEEZ HREO N TS OB ZMAT 52 LITEETH D,

BOEEIL, MENERICZ2BENRR TH LWL NREEORE L Z 2 TXu,
AT TIFAEFME~OEEMHE 2D D120, SEEROFEELZRHAE Lz, fla
FOKEEREIIIEE & — P XK EEMF IR AT AS S /T 1238 T g KA 2> & AR~
B L%, 9OHMICHOZ 0 20mMBAEImMAMH L CTHME I, SEEHATT T
Vo7 ESNEREE LRIBEE OEE MR T 5T OBIEARIZ L 5%, L < 13fF
ko THRE STz,

T OFER, FHETOTHLEIITEFE I ~15FEHOFEHE TR Z » Tz, AHEINEA30
A% £ TORKS.5~152emDOFHEE & BT FEHEOHEITE, 002612% Th -
7o TD%, BEHFINEMN3H LI DOEE21~392emDEEHHE XA L T17.8
~T8% L 7 oTm, ZOFRERMNL, AE20emE Y L REWT < u DT RITEEHE
~OEENRKTH D ERB STz, EFETRENREIA~O N TR ORI,
S%O I BITHRERMLETH D,

EEINFEFE, B, FERMOBBIZLD ATRES ) VA OREELEEDKD)
SUCCESS OF SEED PRODUCTION OF HUMPHEAD WRASSE CHEILINUS
UNDULATUS WITH IMPROVEMENT OF SPAWNING INDUCTION, FEEDING,



AND REARING CONDITION

SR A BERAC, AMREC BT, M B, A K
R

VMR > A 7 A

2 H AR XK FERFF TR AT IR AR E S

3VEE XK PERFSE T FE AN IF R v & —
AV AR RIS T 2R B AT

SRR RFPEKE « BRERHR AR

A T REF ) 7 A Cheilinus undulatus| I~ 7 Bl KFE CRIELE, A 2 RTEOEGE:
dREGHR Ik D o THESEO VR AR R T D AR IS O I AR D AR O TE AR
SIOKBETHY , ZO7=D1990FERAIEA L 0 EENHE K L, £ < OFE CREENE
BHIAATE, BUETIE, 20044 X 0 CITESKEZEINZBHE STk v . EHEEMREGNIX
B CHIRE E 4L, WL O DETITREZDO L ORI TV S,

HARTIX, ATRET /) U OIRBEIIERERYE TR O AU, 19904 121 X4F [t e &
23564 8 BHoT=N, WBIR0FEMICB X0 0iEEEE TR LTS,

IO ATRET ) U A OFGIIFIHAO T2 DIZ XN THERIEORA D EERL
nNoodH 5, FEAEEDRIIT2003F214 > Rx U7 TUE (Hifh : 1202) ElR S
=W, BHEMEDO B D AEFERANIIHESL L TRy, £ 2T, B 3EINOFE L, W)
MR AT AR DOE BRI OWTOMF 21T o 7o, Z OfE S, W5 OFEINITKIRA328°C
LLET, 6~9H O A ORi# DAMLINIZ R b7z, 2@ OEIRTIE10~25%
Toh o203 BADOEEKMEOWKZ KK T SH72 & T TR TOEINZBNT
SREFEIEDL Z LI LTz, [FAETIZEW T, AEOFHO 0BT/ E <
(133um) . #FIHIEEEIORF RN ETH o7, £ T, “FHFEOT LATHH, SSH T A
3 Brachionus rotundiformis Z A k& KO /NEIDZXF T LB O 7 107 L A Proales
similisZ EWEERL OB & LT, BINOIFTEI AR & ¥y I V7 ZIEEMETEIOfEMi & L
T, WIHIEEEHZ DWW TR T2, (FRUHIEIBEE D RAIOTHEIZ T 7 7 L 2 Zftho
L W BAFA TIEEE L, Dk, SSH T AL Z4f A CTHEER LT, {Ff%0.5kLHJE
KFE T LIz8a Tk, AERITKIE30C, BmAE20ml/an L Eickbm<., K
HIZHZRNT 52 & T, FROFEREZ S Z ENARETH 72, 2T, Vv 7
VAZYIHERELE U, Bl iR E e 7 4 — RAA VOIS & » Tl E 2 i A
72 & AL 201 14E8 H TS50 H s D HEf 2222 (AEFER=0.25%, ©FK=9.0mm) £ L.
201 149 L IC 1T BRI MR £ 2 W D Z & TS0 BB OHER 25372 (EFER=10.7%,
2F=91mm) AETHZ LIRS L, 2O 0fER, it LR ETIIA Y
REF /) UAOHFBMED LS EENRETHDH Z L ER LT,



HARIZBIFAT UV EEDOXE ) NI FF RE
WITHERING SYNDROME IN ABALONE IN JAPAN

AR, 55m . Sk . PERELL . WBRET. o A M TSR TS,
KE#/A!, C.S. Friedman®

ARSI FE T ORI - HE v 2 —

PR TBIF T TR BB

SRR R v —

*School of Aquatic and Fishery Sciences, University of Washington

Xt /Y FTF RERKEWS-RLOBNHADZ 77 U E TR SO THRET
%o AJEITKRETEEIZBV T, 1980 EIENOIIE L THB Y . AARENTITHE
Dol 201 1FEICHROEFBICBWNWTZ7 a7 VEHHE T3 2. 8%DIEL
RND o7, HEHFRBIZRIC LD . WS-RLOIZHH# N & 2 FILA B2 <4, WS-RLO
[ZRERAZ2PCRICE D BGMEA R U, IR S VT2 BZ 8 O IR LRl S 2 VR 8 L TG 2R
WS-RLO & 522 —E L7z, AEETIIT /U AF RIEITHT D ENOBSZE %R

R T 5

THAD COCHRAN B HEEHE T v Z —IZBIT 5 SMEEFEMFB L Owrze
MARINE FISH HATCHERY TECHNOLOGY AND RESEARCH AT THE THAD
COCHRAN MARINE AQUACULTURE CENTER

Phillip G. Lee*, Reginald Blaylock, Eric Saillant and Jeffery Lotz

Thad Cochran Marine Aquaculture Center
Gulf Coast Research Laboratory-University of Southern Mississippi
703 E. Beach Road, Ocean Springs, MS 39564

THAD COCHRAN ¥ > % — X 7THOH LWFSEERBEZ AL, A% =2
BIZB T HWIEMORIZ AL LTWW5, AFERRE LT, AEBHEW/ERES 2
F I, Sl - B - FEE - BRAEFEL AT AL L I, BB R - EE - 1TENCES
T HWFIED T O E OFRER L OEE M2 DL TW5D, ZOED, mE
NIEHER ORI S H, Ko Z—0FEL AL, A X2 aBlicBnTE
WS E bR EEEREOE AR D 2L E L TCHEER~OBLRE B L L5
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FEEAN OB ZITO 2 & Th D, Himd B, BIRERFHEIZ BV THER D AERE,
B Z v X 07 B LOGHI 2R 5 72 DI EA OB L i fHEF LT,
PEIRZAR T HIEZ R T 22 L ThDH, A& —Tld, &ithmbdir, WF7Eo&H,
B X OBREAFHEN Th 0 BRFAIZFZBLRTRE 2R 1L CTHIE T 2 72 O R AR
(hands-on testing)Z Bt D AL T\ 5, F£7o, =R, MBUFHIR O b3 RAEZE
EDN—= R =Ty FICL > THIREE®Z G TV D, Yliakid, SMEHE X OEEK
ORTHANLMEAKIZ L 2PASERRZEHM L TR Y | B KW & gk REE & O/ T
NAFTEF 2T 4 DRIESNTND &V D JUIZBW TR Th 5, MR- X
Wita% 12 i%, KA L T 3-2D 7'\ 7 F I Spotted Seatrout 7' & 77 2 Red Snapper 7
07T ABLOHHASREICETSTE A ML —yay - Tul I an3bb, 20
BAER], 50 IR &8 2 D 1%q% Spotted Seatrout (Cynoscion nebulosus) % 4 3% 1538\ Z it
L. ZOFHi 7w 72 L3I vy E—INHEE IR & OILFETEMT TH 5, # 2
DFEFE T v =7 N Th 5 Red Snapper (Lutjanus campechanus)iZ-OVNTIE, A, K
TREBIGRL TELL AT, FHOSMBGREMMEZ KT 52 LT, 202
R, TORBEZBBWIILR L TEEZATH DL, ZOMUGEREHERK e Y =
7 N ERI S L72DIIE, EEVEM EERDUGEN LA TH D, TEV A M L—Y
gyl MIET— L ER LTWAHET27efE & L TiX., Cobia (Rachycentron
canadum), Tripletail (Lobotes surinamensis) 3 £ % Atlantic Croaker (Micropogonias
undulatus)iN T Hivh, Rt ¥ —iZA v aiBiEERSMEa Y — 7 LD
MIZBNLTERLEZATHLIN KAy )=V T Ao TAFVaBRICH IS
< DAFIMIFFEREBI DBHED FIRE & 72 0 | FERASHS L [FIMFFE O FHE « FHHE DRt 3 ]
RSN D,

DHAB L OZ U U U BA U NFFRDOBEERERICKITTHE

EFFECTS OF DOCOSAHEXAENOIC ACID AND TAURINE LEVELS IN
ROTIFERS ON GROWTH AND SURVIVAL OF LARVAL AMBERJACK SERIOLA
DUMERILI

MREZ - BA M ERMEE  NEERE - BEER - AR 587 RERAL
A - AR s - E A - BB

"R IR SEAT R S A T IR

HE BRI 52 AT S BT

BHRRAAE Y X — GRS RRE S L —T
V6 i XK PERFZE AT BBV IR SE R o 2 —
SPHEIX K PERFZE AT § < A HAR AT 521 o & —



71 > 73F( Seriola dumerili )i%. 7 VU ( Seriola quinqueradiata )& & &2 V8 H AR CEHE
RABIERGFE L 72> TWND, LU B, I OB 2 /TRl X RN IR AF
LTHY ., AL OKREEERENOMSIA RO b T W5, AN LS AEETIT. 6
G592 MR~ Oy 7 kb RO b b, THETOMENS, RAFE R
FORREEPEEHL TWDEEZOLNDT T 7 FUODHAB LI ON¥ U ) U E &
3. ANTHE B LN LRGSR G T 2 EWEE & L CTRWZ E R LT -
oo ZOZENS, FEAETHONONTWS T AVIZIL, DHABLOZ 7 U i
ARRELTWDZ ERREBINT,

X CDIZDHAN I R TFAFR D ERESCATRI KT T REIZ OV TRz, 4B
B2 B RECDHAZ AL L7V AV Z3HI L0 # E TIHAICE X THRE Lc
FE R, DHAOSRLICFEOV R, RS L OWIH OBER N UET AN A S
7o RITH VU RTFAFRITHEET DU LA ORIV 2 BEODHA S B OEW),
fraopR, A7%B JUBRRIC KT TREL MG Lo, TORE, EPAGEO W
Frrau S ATY AVEBIELEXTEH REBXOEERRIINET LS00,
BAMER I E SN, BIEROUGEICIZIDHADN L E THDH Z AR SNz, &5
(. RO Z T U R bA A AW TARBEDRRHIRETH U ) ik LIzD Ay
Z3IHENHI0H i E TIHFAICE X THRE LR, VAY~0F 7 ) Uifkiz kY
AFRHRE X O O BRER N SGE T DB A A BT,

INHORERMNS, DHAB IOV 7 U UL T A D530 v R TFAFRADE
RAERROM LA THDHZ L. B XFFADODHAB L OV v U R ITT
NEI, 1.5, 53mg/gTHH T EBHALMNTRoT,

7VZRF LT rEREAVCBEEE~DIEH
APPLICATION TO THE GENETIC BREEDING USING GENOMICS
INFORMATION IN YELLOWTAIL (SERIOLA QUINQUERADIATA)

RIGRRRE 5 —&2 2R W AR MR e EED BE O ONSETS, AR
WL RKE R, N A&, hIESLS, R A, ERIBEELES, MAEIS, Sk 42

ST

VR TEAIE ST T 2R AR AT
2 VG K EERTFZC T U A P 5D
SRR

RINEIR A2 EHEA A DEL T ICFE L CTEKEXETIE, FRIIS LTHEE
IRTFESTEE & e STV o 7oy, RERBIROSIZ KV | FIHPE R~ D HIFF A
B E DI, IO L 2 AR TERE SE L MRS LSRR IEE O B O]
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REMEN & 2 BREMIE & T a2 FH LB RAEOBRBICHFATE LN TS, Fhx
X7V ZRSRREE LT, RERBEER) O EE B E ORI 201598, KO
EHRILEIT-o TV D,

Fex ORFZE T, REMNR 2MHEELEOE L LT, 7 U HIECHEEHIET 502 H
IR BARIIMER 235 T B e O DO~ — T — % [[IE LT 230 72 OB EN 7 U T
FIRATRE T HIVTADOREICE S REIBZ L M2 T D BNl v —H —
(2 L0 EREA B L, IR D728 ’M%%<%L W% R T 5 2 & THEER
RBrae LIFHZ ENAHE kiﬁé F MR E B S 1T S X B oo EHRESqul2
frE L CRY ., YEXNEE ISR DR S, 7 VIZZZ-ZWER O PR E & A
TLhEFSOTWDLZ ENbhoT,

FBAITEERRERIMEEOBTREA BIEE L TR, RIS A AR
Benedenia seriolae\Z 5. 5 XA T =T HEIX. VA IV AHIE D _IRIEGUZ D723 57
FHHOWA e FAERKRETH D, ITHFERZRET 72010 —ICxt LTH
ﬂ@%%_#étw\ﬁﬁ%@%t4#%L@<\%éﬁ%%%#éigﬁﬁ%@
BKBPIZHRZRIETH5THY . EPKIBICL D2 H7ER, R, =X b, 5510%
EMELTDH, XRRT=TIEITHEREHO AT LB, B35 2 S I13FEE IR
Thbd, BxITT U OXRRT =T IERETIEOBERIIRILEZ FEM T 572Dz, 7/ A
T A REGQORT A RSS2 7 VF, 7 7 2 U — Vﬁmfﬁoto#%kbf*o
DOEERENVE BT (QTL) ZHEFHAESqu2 & Squ20 LD fE Iz FH L7,
Z 5 OQTLAE I, %ﬁﬂAﬂ@n9ﬁE%5A~t/h%ﬁ%L\_h%@@b
TORRXT = 7IERFIEORBIEEICEE T 2 BB FIIRHLIX, 7V O Z O EE 2R
SOPWED A T = X LEFRERRT D DIHESEDOTH A 9,

Z LA RBEERMENELTEY . DNAY— —@EkERE "MAS"IZ LV,
FEEESqu2 & Squ20 DR T =T IEICBE T 52 H B 2QTLIEKZ I O>W T F, 7 7 X U —
A LBKBERZIT > TWET, FROQILY ==y 7 RZfld, BoOBIn FHOM
HEbt, T hbbv—T—0@EAICED . ﬁﬁﬁ@%wﬁﬁk HBHE D B
BEBRORH S, ZOFREEFICEWNT, XRXT=TIEICBIT A2 NF AU EFAER
DENZHEILEN DD Z LR TE T,

DNA~ — 7 — &L B "MAS"IZ L 2B ERIEITKEEDOMD 2 —7 > MZ
LA WHTE E9, R AKENIEICE T 2 BENEROANERIL., lnCuy &
EARTEL OFEZRWE T, ZIUIKEEDPBFAELEMOZO, KR E L TEVE
RIS R R L TR0, WARIIBEEEM & L CERER TLH 0 | FisinozEmm
FEEICHBRLE T, SEE, BxOMETHDL 7Y OF ) AMERTH A L7Z"MAS"
BT a7 T LEfEI LT nERBNET,

—a—A V7T NFIZRT 5 BEEREICE T 5 EFER—FEFEZE U THETE &
WX AEFEFERICRB T A5 BHHEBE OB
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THE COOPERATIVE CULTURE OF SEAWEED IN NEW ENGLAND—HOW
RESEARCH, INDUSTRY, AND EXTENSION ARE CULTIVATING A NEW FIELD
IN AQUACULTURE

Sarah Redmond*, Dana Morse Charles Yarish, Jang Kim, Paul Dobbins, Tollef Olson

Maine Sea Grant & University of Maine Cooperative Extension
University of Maine
Orono, ME 04469

ma—A 7T RIGIZRT DY L THEIME &R D/ A— =y 72k
AL NB IO 7T AT o RIS DR EEFRE O FESE L~V D FFRE
RN Te, TRTF Ty MNSERFBEANA T 7 ) v P —WF5EpTE L OF Ocean
Approved, LLC (& RI&f) (R— F 7 > K, A A M) ETERERYS 255 2 360 TR
FENT-H T 7 ka7 (sugar kelp, Saccharina latissima) F OFE S A PER X OVE R
A &> TORENCB T DD 2 > TEIEEEDFELIR D NI 7T A VT o N
Wz 361 2SR - FEBR R DEX LS v HE & fi’)ﬁo AREAIZHOWNTIE, S hEHBE
L7c A A INEERR B R4 (Sea Grant) THFEICE - ’C 6 AT D EIe 2 A
FIZIZ A TEIMTA 2 1ED HITHZ kf%%/)ll/’\m o CHAHLREFML
o ZOFRFEORER, FH1MH @ﬁéiﬁﬁﬁﬁi’@fﬁﬁnﬁ/\ﬁ)ﬁﬁ%éﬂ WEPE AR TR |
BB AFIHES | s, B LB, PABIOCEERZRSZIN LT, =a—1
77 RHFIZR W T, 2 OF B ORESRSEIIETER L OErE R L5 A Sh
cHFEEGIZ B LTTATT - 5l - R EZIHT 52 & TRE LEIT TV

BhHY 73N =T BT S~V OENNERE
INTENSIVE JUVENILE PRODUCTION OF YELLOWTAIL AMBERJACK (Seriola
lalandi) IN SOUTHERN CALIFORNIA

Federico Rotman*, Kevin Stuart, and Mark Drawbridge

Hubbs-SeaWorld Research Institute
2595 Ingraham St.
San Diego, CA 92109, USA

Hubbs-SeaWorld #FZEAT(HSWRI) TlX, 2003 4E LV, YUific@+ 5075 4 =R
B2 C & 7+ Y (yellowtail amberjack, Seriola lalandi)ii’ﬁﬂiﬁ: LC&ELZATHLD,
PEEARr— L COHMOWMILZ BRI E LT, 2007 X0, I v a Bk
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IZBW T RKEEENFRIG I NN, RYIOMSRIL, RE 1 g RFOHEROEFEREIL 0.2
~5.0% T, BEITERL THLN(E L DHE 40%BADVERETZMED | L0 )ik
RThote, £, HFRADERERIIE -7 —EBLTELT, AEDOFr—UFEIHIC
Lo THEMETHZEOTERWHEE D Z ENBHINT, B OME & EFEES
WETDHIEAHME LT, 2012 F(21%, AET 0 FaB L OAEES AT LIZHO
W, EEEHVER) O M ESGER L OMF B OMAEDBRREORBEZEE LTz, ZibHd
B - BEIZOWTL, AR OER &30 SbE 25, HSWRIHZT
Foti L 7= A BB OFE RISV TEE L2 D TH D,

7 I 3(Brachionus plactilis)¥ N7 VT X T (Artemia franciscana) 7 ~f53 %
IKE DU Z TEERHVEWAFEY AT MBI HMEEEZFHIRT 5 2 & T, 65
WoOSERIGIZE DTz, BEERVEM R OKEIZ DWW T, @SR Lpm 7 U —Y 7 1L
4 —(pleated filter)33 & OVE HY ) UV B 24 & (high-intensity ultraviolet sterilizer) % 72
IEATHZ ETHR LT, &5, TATITOAFET 1 k2L Cld, INVE Separt
system, INVE Hatch Controller, t{RiHEiA, B L OMEIEOHEMLZ TR+ 52 &
C Vibrio spp DHIEEZ D Lz, U AVAERICOWTIE, FRERNITE L O%E
WBIELZ NS Z ST K DA EN LV LET DL oICwE LT,

FREABTRIZOWTE, EHOEMERE lum 7'V —>Y 7 ¢ v & — SRR N
BAEBEZFTIEATDHZ ETHREEZMA T, KIS, BlE B L OREEENLEHE LT
INAFTT 4 VL EBRET D720 B2E L IROBESEDO RN W T DEET AT A
MEE 72 ha e L, S, EENANZ T VT A7 ) —=0 7 iEE piEiR
VEMTHZ LTIV —=0 7 WETaa—VERERLD L LT, LRy 2T A
O Z X -7z BT, BEROERGERICESHWTERA T —LOfffax 7 (K&
1.6 ~ 8.0m’) & VT~ DIF M B FIEIC OV TREBR L7, 1 E2E2RBRIC BV T,
H B 4 4 s =+~ b (automated temperature controlled cold-storage unit){Z & - T
FRFBEKEOD 5 JOMWEEGEEA— A N E IR EDR ) 2 Akt A IS 8 L
oo BEEERITAC IS BEFE Y 1 2L THER Y LWBERIIG LR 7228,
JAR— A MZHESWAEEFEI T 1 k2L & FHA O passive-transfer 15 & #la B 5 =
& Tieb BWAFERGEN S DIV,

FERE LT, R AT ABLOT 2 ha vz VWD Z ET, 2012 FE0EH v
—ANZBWTCIE 2B O T~ R RS E L, £ BE b N AE A EET T
H5, FH1EHOEEIZBWTIZ20 HEZEZ 5 0.75g OHM (I OAEFRERIT
30%) HAFETHIENTE, E2EAICBNTIL, 45,000 BZE x5 1.3g DHEAA
EAETHZENTE -, BIRBICBWTCIL, FEBMFAM IS N, ZvE
TERERICBIFRFERDGONE 5 Th D, BASE T ORARIZLIANT TR
K> 72(<5.0%), O REITNAIT I B 05, A & AN TA T H BRI F
ST ZELTELT, HA1EHA, 2B HOAEEREICZBNT, £, <1.0%
BLO 23.0%ThH-o7e,

A T8RS ROt HiFBs & LTI v AT A/ 71 b aro—Eos#it,
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FRAEKRROLEN, 72O NHEREROUELH T H N TE D,

BRAESNICRAVT 7, YA INFFHRRIEIBRENILRIZE DA LIRS Z i
TE D0 ? —BHERIC K DREE—

IN SITU SWIMMING AND SETTLEMENT BEHAVIOR OF CULTURED SERRANID
LARVAE, PLECTROPOMUS LEOPARDUS AND EPINEPHELUS MALABARICUS

WETFFRER 'L BE s mHER . BAFIE S

"B AR TR AT IR AR PE

2 EBKPEBIRIIIEAT S A F < A GBS

> B A KK PERF ST AT IR A P

VG KK EERF ST B - )RR BRI S v & —

N2 BB OREROITE A DT D72, 1997-1998 412 A7 3 5 ALH o i I
TEFERIZ UV T, A Y7 7 Plectropomus leopardus (n=81) & ¥ k% Epinepherus
malabaricus (n=61) O AN TFEE ZEV, HH, XA \—OHHRBRICL D AN THEO
TATENEBMIER 21T o 72, 6K 1km BEIL 72 P4 7KEK) 30m OHILE Tl A
VT T ONVEBEIKEIL 10.2m, FEBENEE X 49cm/s T, YA bZ OYEBH)
KT 7.5m, BEHEIL 6.1lem/s Th o7, 72, F02 5K 200m BEAL 72 KK Tm D
HATIE. WL S Y — 7S CTHRLULEGSICIEHREZ ST 5720 F0 oI N5
K DUZIKNTE, 400m &, /KR 18m THUM L7 M A 27 7 KR 16.4m, ¥
A "NZEEKER 15.4m OWERNE~ & HE Loy, FEKE, FEE TORMH, FIE
DWEFEE . 25K F TOWEKEEBEZ DWW TIIMFEM THERE R Z TR o T, BIESGAT
DIERFBR TIIAKTE 1om, HERHAS 3m, K225 3m Bz & 250 bR L 72 A
DT T HERIT 73%DMER A E ORI OEMASE AV IAL LD IZEIER LT, KDY
TRGCH DmH DO T ~EFIE LIZEERIE 23% TH -7,

RAEFHAOKRICRIE IR

EFFECTS ON GROWTH OF FLATFISH JUVENILE BY ARTIFICIAL
LIGHTENING CONDITIONS: INTENSITY, PHOTOPERIOD AND WAVELENGTH
BRI R — R

ALK EEFFEAT & IR A PE R
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A OAEFHERITOEA M E~DINE A T = X APIEL L5 L TWD Z L 1TAL
LTV D, Sl SRR - BRI TITEM Y A I vEay br— T 5
DORERFEF L U THHINTE 2, —HEd, M AEEBY CIIB %O NERE
INZRRILFEF DT AIBEICKRESEET L EDRHLNE - TEY, @2 THE
B 72 FE AR PE I I R A D A RRIC A DY - E FIEOBRE N AR TH D,

Z 2T, LB AROEE RS RO REFON, Wik CHEET AR T LA
(FPASAAE) , PRI CATET D 3T LA (IFRESAERE), TR 7 A 25
e LTERY B, BEBRE (B0 (FBeELs), £, Hal) L IcfEER
ATV, fEERRN (BEER - B E) BIOWE - AEE2EEL LT, MBEICHKER
JEEREESME ORiREE, W, JeEl) Zidk L7,

JEFREE © AT HT LA TS TEERRILS RAFC, BRAFES M Lz, £z,
FREAZEWIE R T O BN WEE L 72 5, WITHE S CHEANRILS BAT T, iR AT
NE L7z, FMETH DI T AL, BT LA EANRT LA OFRICHT-DHER L
Tpolm,

S AR LA - BT ATIEHBAAERIC 24 KERRIALIT S &, BERUAR
HC, EAENM ELEZ, L LAY LA TIERHRNBD LR 72,

KR AT ABLIOE 7 A THBEERRZIToMER, MiH & bEFTOHANE
T, fkot (518 nm) TN BT, REAEERN N E L, B 7o =i
BALOFHAGE R, S A OEEEY— 7 K EIEX521nm, 7 A{X511nm THY,
B EROFER L G LT,

FRTCHEONT-REIRE S 3 R b RA EFEN NIRRT T LA IZERD AR
ToRER, LRI AEPEN ATHE & 7o 72 CERBETER 20%—50%, T4 IE 2R 50%
—80%)

A Y 7 N=T BT B v /F(Seriola lalandiyfFRERRENT DER
LARVAL REARING ADVANCEMENTS FOR YELLOWTAIL AMBERJACK
(Seriola lalandi) IN SOUTHERN CALIFORNIA

Kevin Stuart*, Federico Rotman, and Mark Drawbridge

Hubbs-SeaWorld Research Institute
2595 Ingraham St.
San Diego, CA 92109, USA

Hubbs-SeaWorld #FZEAT(HSWRI) TlZ, 2003 £ LV, YUific@+ 505 4 =R
B2 C & 7 < Y (yellowtail amberjack, Seriola lalandi) % FRERIIZHEITHT L C& 7o & 2
AThD, 2007 F LV, EROFEEAEREICEF LT, 2007 F~2011 FFl2BWT, I
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226 5Et% 50 HiinE T 5% D EAERREZER LT-, 2012 FITIL, (FAEE O#/ER
Wt a EiiT 5 2 & THHRDOEERIESMIZOWTHR Lz, AF5EIE, EMErEHs
EHRF O FAbd L OMFRfRE & > 7 N X7 7 ) 7 E(Vibrio spp) &8V 35 2 &
ZHBE LD THD,

FT. BEHVEMRGEE B OWTHEIF(LE ML Z EBEF LI, kot 7 <4
I HSWRI FGEHIECTIX, £9° 2 Blw S 7 BnE TY LI (Brachionus plicatilis)% . 6
Hiin72n 6 8 HilinE T8 1 indD 7 V7 X 7 (Artemia franciscana)% . 3N 7 B 5
35 A E TH 2WnD T VT I T ZIAFITHEET 5, B 1 I2B W Tk, U7 eee
DY) 2 FHE IO 2 TE O Z B 2 12358 OB OEE L~ )L 2 {084 5 7
DIZ, SAEWPH 20 HMETY LY, Bl1WMOTATITEBIOE 20O T VT
T [FRFICAGEE LTz, 2 OfBERBRN S, SMufFfud, 7< T3 BHIERE. 4.5 mm)
MWOFEIMOTNVTIT %, £z, B TS5 HIERE., 46 mm)LH 2 fD 7 v
TITEEET LI ENDhoT, RIS, BUTEMGETENOE 1 DT VT IT
DRGEEZPRLS T IOV TRA T, BRERD, F1LMT VT 7 ZREENICRIET
HZEWEIARAENSLTHD, AR TIE, DS BMBIZU A VHRENSE 2T LT
STHEFICYIV 2 DK, 2) 7 B HICT LA UHBEENBH 2 BT VT 2 THENCE Y
ALK, BEO)Y LA UHKGEENBIER, 5 17T VT I Tk, 287 V7 X7
AT LIV 2 DX (TR bitkd HSWRI %) O 3 KA 72, FOfEE, iR
BRI TR R L OVEERRIZEITA LT, 5 HEIZHBWTY A TURGEED O EH 2
BT VT ITREI~LUV IR THDL Z ERH LN ER T,

FlEHREN T, [FREBFHETONR 7 77 ) RO 2K -7, 1
BRREICBIT 2377V 7HIL, SE-E~OTRAY (B E TR DR E) 72
B ONIKERC/KIEZ EMOEERIZ L > THORELEAESIND, £Z T, OOk %
FhaL T, KFORI7FT YT E (BT 4 Zik/MbT 5 & & bITfrHaO BRI fi
BEMFFT A0 EERF Lic, £7, 77U —r o4 —& AR T 58
RO DEEHE LT M A b7 L—(Bentonite clay) D ] 2 ik A 7=, AR T
X, )7 b—+EEREEX, 2)7 L—+ 3y FTHEEIX, 3)EFH— R N+ 3y THAER
X DFF 3 X&) 7o, 555 14 B TKF O a o =—%Fd, mE~—X FX (5,692
+£2,396 CFU) LV & 7 L —MLBEE[X (377 + 120 CFU) CAH BV e o 72, FEIZOW
TIXER CREIT A DN o Tod, AFRBIZONWTIE Y L—+ Ry FHREEX (2.3 +
0.5%) E 7 ITBEAN— A b+ /3y FHEEEX (2.8 £1.5%) LV & 7 LA — +EfFa R X
(141 £2.6%) THEICRE o7z, “HFHORBRE LT, &MD 2 BREIZBANTL,
5.9 Bl HITFAREMET 27 U — 2 72K~V A 7 ¢ LBk 3 5 Z & Tl B KRl
ORI T U TBERIRT D Z & AR AT, TORRE, (FRAZEZE Lo T KK
(1,962 + 1,415 CFU) X 0 & ik e O /KK (1,025 £ 541 CFUYDIEH) BNE T U Aam =
— BB DTN ERbhoTo, £, AFREIZOWT Bk LR Do 72 KE(23.1 £
6.3%) L 0 HEERESE DK (43.9 + 13.5%)DIE 5 N E -T2,

PLbEDZ Eme, 2012 FITIT ERRERE L~V D HEE SEOFEH A r— 104
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PEEREICICHZER T2 2 A, IIDHER E TOAFRRIT 0% I b UES Lz, L
ORI, BBREA 7 — NV OFEBFRFERE VO L ONBEGAEA 7 — Il > THH
THOFHMBIEO RTREMERH D DI LN ) T EEFFEL TW AR TH 5, AFERIC
F BB RNEEMEDOUEE & O TFRAERBIZOWTRAIN R ZEMZ K 5 8772
AREBRAFIE N L TH 5,

BEASEEICERE LAV E~Y I U OSATED L ORE R
EXPERIMENTAL STUDY ON BROODSTOCK MANAGEMENT OF BARFIN
FLOUNDER UNDER THE CONCEPT OF MINIMUM KINSHIP SELECTION

SAER !, AT EE A2 T2

"B AR TR AT IR AR PE
2 A KK PEAIF S T A P BR BT

HRsR R L U CETFUKED AL U7-FE, £ 7213 o @ W DM AN 8= E
SNDHHEENEZ Sob D, 2 S /IMERNNI KT 2 T it 2 T, BIRKEDKK
SCERT D & F S ERBEMMEIE~OREN R R LD, 2 2 Tk, BIFKTE
DEALDRZE LN U x5 & L BlAE R L OB EATIZ DWW TR T 5,

BONEAN 32y hORERM~A 70 H T T4 K DNA ~—H—
(Vmo2,Vmo17,Vva7)%& AT, £RE T 5 4T OB AMERER OB A= i %2 #HEE L.
e/ ML AE (R BR A B K 0 N TR OV A B 5 [RllE L 7=, RIC, #EHEIC LD
RIS DN - EEEER A ROR 738 L OUIE AW i/hiLkk & 72 2 2 CofAt
TANIRETHZ LI ZEINHEOBEINY =—2 3 U2 RKBIZED T, S
BT, SO NI MR A K E I SMEE TREBIEE L, SBAHRKROZF R A
ANRY]— & 725 KO IR R E Rk 35 Z & THERY A DR Kbz K->
Too LEOTIEIZ LY | FEEAFEICHT D SUFA DU AR i KIAEER L ORI 2 kk
PED I RAL 2 RIFRRIEAT U CEERR T2 2 E BN TE 7=,

Bl ORACHIR - Blfafesh & Ul E Lz 1.5 O N TAPERK A 197 BTk}
LC, BRI AER (PIT % 7)) OMEIAL, HFEMIEEIC X 28], 8L
3ty hoEERM~A 70V T T4 K DNA ~—H—|Z L HBIE RO EEIT
ST, TNHOFRERND | BAEMERNRAE L TN 3 v — T —BETHEOETD
XNLEAR T % B/ NREO BRI THERF CE 2 L 91235 Ba®ik Lz, LLEDTFIEIC
L0 2BAEMANPRET S 3 ~v— D —BETED 99 MLEETD D 6 37 #Hi7-72
BUHERNCHROITHR T 2 Z LN TE T,
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S>1b % I BT 5 4 4 & A (Hawaiian pink snapper, PRISTIPOMOIDES
FILAMENTOSUS)f& i A EE D R

IMPROVING THE HATCHERY OUTPUT OF THE HAWAIIAN PINK SNAPPER,
PRISTIPOMOIDES FILAMENTOSUS

Clyde S. Tamarul, Karen Brittainl, Benjamin Alexanderl, Petra H. Lenzz, James J acksonz,
and Harry Ako'.

'College of Tropical Agriculture and Human Resources/Hawaii Institute of Marine Biology,

2 . . .
Pacific Biosciences Research Center

opakapaka (Z/N7 A {Z& > T*Deep Seven” LMD ERIEAFHO—RAETH Y
FIEIRBICH D L SN TEI, TOX I RRBICH > THY A FHICEBIT D EMESE
DIEEHFTEZRET D2 ENEFFESNTDIT THL, EOFHEO—>2 L L Th
b7 1 ha )V ORFER ST biv, MIHORIBEERDOHTHKR T LIRS, 202
ENT KV ARFEDHFED 7o D St E A & B o G b iz,

opakapaka DREFHIER /- SN TWA Z E AR LD LT HT-DI12, A
DFEIR S T IR D AR IGERHLAL 2 B & /M Uiz, ANFEIND RN & BII KRR A T v D
e E & LR L Ch oo, BIENE BTV VAL TH 5 DHA 35
FZTVEPA D %A% (DHA T 26.9% +4.3%, EPA T 2.7%+0.4%) (IO & —
LCkY . WHZEIENEE T opakapaka [FH DAL L O EICHEARRIRTHDH Z &
R L TWD, £z, Hx OEMEEEIO WENENIGMER R~ 2 A, v/ 7 nm
0V AZRRER LTe U AT RV T L 72 A EEEH I Y% B 2 38 W TR O B/
ekl 2 L, £7=. BAR I N7=7' v b 2 /)LiZ opakapaka (A D5 ER 279 &
INCFHEERRE T H H Z E BRI I NT=,

fREEd X OMERGEH TR OB RICKEIT 22 F 72 DR ORI KX, 3 Bl
FCITITHREEEZRRG L2 T 7 b7en 2 EBRH L E 7o e, AWEREO B—FEG
EHC, FITEEFEOMAE OERE TIHAZEHE LSS, WA T7VH/ —7 Y TR
DI Z AT D AGEHE R e b EIL TV,

AT VERBRBEONED ) —F ) I 2OEREIERT LA T T 7 hoD
BEICHBIN TR T 50T, Lo RICESWT, 3 B#nE TIZ 3,000-L 5%
T 2 N C 5-10 ERES/ml D% FEC Parvocalanus sp. / — 7"V 7 A & ZEAFET HIK
FIEMEE L, 2T, FREEEICA My X 74510080 h, 4x10° /W ml O
BED Isochrysis galbana (¥ & F+ A R LA NEHWTAOA T UVEEEEREO T 4 v
vasmVv T EERT S ETAREE o To, AT E WD 2 & TRIIOKEE S
10~12 H s E TOEFEED T 80% & Hifil O 72 i R 2315 B iz,

opakapaka {F# OBEHTEIZ BT 4B T 5 Z & T, liEB I Ra K& 1 ND
TIA RIAT VHIENS A T VHEPE T HRRERE /I L - TR L D
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MBBITND ZERALNE R oTe, UAUVIIEGITHBES LD, BIEA
(ubiquitous)D 7 A 213 opakapaka {F#IZ 5% L CliE bl 72 BEEHA ) Tl 7 < o AT
(transitiona)EEEHEM N M TH D Z E N LNE 7> TE T,

SMEBAEER L OEEME LBEE L7 VT I 7 AYEZOEE
UNDERSTANDING ARTEMIA BIOGEOGRAPHY RELATED TO HATCHERY
PRODUCTION AND JUVENILE QUALITY

Laura Torrentera

NOAA Visitor Scientist
Kirkland, WA 98034 1

RO - SEAPEIZOWTIE, BB S 7z SMEG-OfE s Bk ER B CHME S
TWDN, REEFEICKKT 5, REEELTHaX MEITKDD, Zud—E8IC
X774 22l 7R CERAEICET AR TFRIMEN 27 LIk D,
BN D DA - SAETERF 3D TS < X2 7EME T, F AR R
Th D, BILFEREIZH > T - ShAEICHEIE R REME 525 Z L1358 bz
VI D—DTHb, 5TH, EOREFIIHETOMFA - SEICKHT R E LT
AEWEREHE DO RIS L CEAT 5 Z &b LN D, BIEEEICB W TT LT
Tid b BB AR O —FETH Y YA A1 ~50 um TdH DD EREDRL - 2%
HERT 2 Z LN TE, ZIUREMDBIE, S UBERE, B seE, a0 47
4 7 ABLORMEEROBEFEMZ I LOE L CRRICDTE S, TVT 2 7 ki
B aEIERIREBIRT 22200 XX —bD WIS T 7L E LTORR
WA[FETH V| FFEDRFEFR I X OEW LI REDE 21K - YoRMEFRICEG L
T, M OREMEZRGEL T\ 5, £ 9 LI RBERCRENREY S 1Ay &
EHEIND Z LRV O T, BEREEIICS > TIXKRZ H D WITIRIF O Ik A H6E
MNIZRAET D, BIHEMIZ & > TH R —REEEE Ckbany, huEoa v 7 X
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