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B (SBT) OHAZMEN LIZFRETE 21T 0 BROEELZBIET 572012, 2002 Ff
(I ECICET 2 ERSGZ2RET 22 LG EINC, YU —2 T a v 7L,
A=A T VT, T4 NITMIA—2 X7 U 7 OWHERAKEIFEMZEFT (Marine
and Freshwater Resources Institute :MAFRI)?D 1 HAFE AL E sk (Central Ageing Facility:
CAF) 12T, 200246 H 11 H\» 6 14 BHETRMEES L, A=A T U T BAR,
FH, =a—Y—J v K, BBEOREENRSI L, (BMFEY X MIBIEC) .

WM —7 gy A2t 2 DORBMRH -T2, B 11X, ST I~ o HAONNE,
SLER 72 B ONTHRARL DO FEA I 12OV TC, MEE OB FEZ R OEM R 2 e 4 2 &
Thote, F2OHMIE, I I~ v EA%ZMH LFEmATEICE L@
a2k, MBREOIEF CRHHT DIEE~=2 T VEERTHZ & ThoTlz, 4
v =T VE, U= va vy TICBIAEEEEORRETHY, BAaoY T v
TR e b N AHI T AT EELZ R LD THD, Y~v=aT L
X, BAZEHA L TEREEZIT O MIATOELEOEE L7220 . B0 Tt 2/
SEL, BIFERHIICH T 2 - DIEMEEORELZmO 5L 0 s N5,

Y~=2 7 VOERIE, BIR CITRSNTWVL Y —7 v a v 7B DR
EEDORETH D, T4 + 7 U7 (Naomi Clear) K3, FHER =K, v /Lvab -7
7 3 A (Malcolm Francis) [k, R « /~— « 7 (Doo Hae An) (K72 HTNZT > - =
¥« Y =7 (Wann-Nian Tzeng) K CH S Tc~ = 2 T IVEZEIER 7V —T DY —
H—BuEBED, 587 va~ODEANOEBRIZOWTIEITELRY RAEFTL LT,

S BT, Y~ =2 7 VTINEE O FERT TA £ TIA T T & TAFFEAUCR & Rk
LTEY, b HARERRY E M LT,

1.2 EZELADEHFE > P

MO —7 v avyIZBWTC, 0EOEANLKD I T I~ aDE AU EARD
SRYy N, GEINTRKNRETEER L3S, CCSBT HERICRITFT 52 &
DRESNTZ, S5, ZNOLOEAOERIC~—F U 72 LI-ETEBEHE
L. #N% CD-ROMIZE LD Z L, £72 CCSBT DAR—LX—J|2##i+5 2 &
NRESINT, EAERAOSRE Y MIMBEEICELH SN,

1.3 ZEFEDEHADIRES I OMRE

CCSBT TIE 1997 fEOFRERE R ICB W T, BIFEESMICB W TCHEANELZTTH
CERBEEIN, FRIORTOEX., FEOFEAY T o THIE L REIRTH
%o MONREIZSWTIL, FREZRIR D BAIZIREE D BEAIERE 245 2 &
NI TV A,

F—X VT

A=A BFT7 VT 1960 BRI F I~/ a0 FEADNELZIRD, KT ClikEfA
¥ LIEBRE CIE SN I I~ a0, FRKER S A% SR E
LTW5, BIfE, B SN TWDEAHITHN 15000 TH 5, S50, £ Fxy
7 EDMIFEMIE T 0 7T ADb & IR S00E O FANA L KRR T OIREND



LIE SN TEY ., 26 OFERAEEITEMIIC P IRERE T (CAF) I28V\ T
IThiTnad,

AZ :

HAIE 1990 WA B, HARDIEBIINICRM LIz T F— =L LD HFAD
WEE RS, WEFOHNHB LI OCEARIROKRIIIRAIZEE->TWND, HIIT
X, B 200 05 300 HOHANNEINTEY, REANLOY T v 7Lk
FIATOND &9 ITEREMHE 10em B2 L T\ b,

—a—U—F v NiE, EBIEINCER LA TR =t L b5 IF I~ el
LUVEEZ 1998 E B LT-. BIEE TIZH 2100 B L0 FEANNEIN TS

2 I I ullonT

21 ZLIEEROEYFE

Wy g v ONKIL. CCSBT A—AX—Y0OERA2 L L I2LE-b0THS, 2
T I aOERIZONVTOERLFERIZF— L=V E N TV D,
(http://www.ccsbt.org)

IS I~vrnm (%4 Thunnus maccoyii) 1%, REOWHEVERNES TH 5, m#EFER
I CHER SN TV DA, TITH % 30 B D 50 FEOVERICAER L TRY ., B
HEIZBWCHER IS 2 &iﬁf%é BEALN T DOME—DEINIGIE, 4 K
RT DY TEHEFIIOA L RETH D,

I I~ U e 40 E TAEE, KE 200kg, AE 2m Ll RIZE THRET 5,
WERIRERD & A RICOW T ARHERERZDNH Y . ZESINYEOFIHRE &
2o TWD, BUIEDT —4 ) HHEN S5 B O A IR ER 1.5m, F#ni 8
L ETH D, R LT A A X, —RIOFEINENE S HELL O EFEIRT 5 2 &
NTED,

FEINEY v U B I OIRBE 2BV T, 9 A0S 4 Hidithbhn b, #Hmfaik
A=A RZ VT HENEFEIZENET 5, E068k (12 AD 4 H) 12T, Ain
BITA—A N TV THEORFBRICEE 2R H 0 . LIGITKIEOFRERE 72
WEECIE 23, IWEHOREKIETSHEU EORDBHRIND Z LITmTH D,

SISl OVWTEEHOFEHEIIUTO LD,

WEpKIHE FE 13- 2R 2-3km

o MO ERITAR 1.5cm (1980 4EtEH 6 . FHNLLETORMR X v & Ak
EHENREE -7)

o I I mE, BELRMEEERZFD, ABEOKE LY bIAREZ & < R
THTD, WWIKVIKIRIZINZ D Z ENTED

o W< EH 500mITIEKT DI ENERIINLTVND
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| Spawning ground N\ Total distribution
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2.1 IF I v (RERERSY) 2O WNCEIE (REERST) . Caton (1991)
DFF A 2HTHAE,

3 Lo HAFEAE SO R

A -

Jenkins and Davies (1990) I%, X 7 I ~ 7 o {+-fOMU NG Z a2 BRMET R K O
HERE FIAMEE (SEM) ZFHWTHFZE L=, 1 22dh— b ED - HA DB
R AT &R B BUT D S o)~ 6 Bl DR 2 RE L7z,

Itoh and Tsuji (1996) I%. 1990 475 1993 4T T TH A HULE L 7= B O
INECERAE LT, =y F 7 LB A% SEM TR, B o FAlC
HERAL N ILE S D 2 LR SNz, BEROT 7> Minb, FlBIOFELERET 1
% f8C 50.8cm, 2 7 C 78.6cm & HEE STz,

B0 BRI S B [HEEFERBAE DI -

Gunnet al. (1996) 1%, I F I~ 7 nofif, RBHEHES 2O CICTHAD 3 DO
L, EOMMEMS RS B FERmE2 R ThTRE Lz, TORE, L 45A
FCOFEMETIZLIEHTRNZ EXER I NI, BUREMBITORE, 4 E T
BRI EREFER SN D Z &R R I, KM TIEEOBRLIZIBNT
%ﬁm@fmr LEHZ &, FHELASNRZW L2 EnE, FEEIIIER

ICEEL < 72D, BHEE & HAICBW X, RS RE W & Em & LTH
b, Z0O2 OO L AFEMAEEIT 10 E TIEEE L2, KEMBOFHEE



JIFENROI, BHADDOFHEIED T N IS m WA s Lz, AT RER 22 R
& (TR ORiR. BAICIT—FE28 C THERPERI N D DICX L, FHEE
TIEZ O TIEZRL Bk D70 2 L sHER S vz,

R DL IZ BT B BRAE -

Clear et al. (2000) [, A b F U LZMH o> THAIZY —F 0 7 2T 5 ERZAT
HAOFEmERZRMAE L=, CSIROIZLDA—A FT U T RETORFR L IE
R ORI, 20204 BOIF I~ alli{bA barF U A (SIClL) #EA LT,
HEALTEAOFAIZIZIA M FULNLAE L, SEM TRAET H & XA L XX
Y7 ELTENTE, v —F U IO WTEERIZOWT, WO E T
R LS 6 HOfREN D - 7= HAIZOW TR, S o i 28 U CE4E
B ST\ Z & D3RR S Te, BRI ST O, & b/hS o 7ol
EHEN 1 Db oz, ZOE 1IN 1 FRHIZERSNZE VW) Z L, HigOr
7% (Itoh and Tsuji 1996; Rees et al. 1996) 7> 5 HAEBH SN TRV . W HOMIERE R L b
1 A DERDY A XL 50cm ERE L TW5D, FEOFAE T, ALK 50cm OHAD
HAIZIZ 120 RnHY ., 1T T ATHHLHEHE LT,

IS Iv/ e RKEAOFAIZA LN 1 I 1 ARSI D SIZ OV T,
FA OlmiGHEE & . 1980 FARITEERM AT S 40T 1990 AR T S AU 72 S O i iy
il & REBOEH EDNEFICTIHFNZ L TIEHENTZ, ZhbDTF—4nhb, 4
ORI D72 < &b 13 E The< T & AR I Tz,

Kalish et al. (1996) I%, XTI~/ 0O HFAOmMIT—E%21E L CTEERKIND
ZEE, FAORMRE Y — » OB ERN AR O 2L DT FIAE & bk
LCRE L7z, Z OB TIE, 23005 34 Al O\ T, 2 DDOEREE FET
FEROFERDZELN TN D,

PiEEFEDDE, AT UL - w—F 2 TOFEE, 104FLLEGE S LT
72 2 RO BASDOFEAE. 72 & O BEHERINARZELD 3 5DF — &2 vk
R FIVITeOEAICR LN, BEERIND Z &, Hx OROFIEE
IZHZTH D Z & OIRWVFEHILAE D vz,

CCSBT MMHEHIX., 2o 0EME2FIH L CHB-EIT — 2 2o T, lEET /L
DIERSLEI G 21T > T\ 5,

4 HHaoH%o 7Y T

4.1 I I~ DELDFEREZEE E

BOEA (L LATEE) 1, MO TEHO = FHEICHLH/NSaB T, T2
SHERNICHIVIAENT-REEH LT LENRH L2 EE L TERENS, mwﬁﬂ%
R, ~7 uHICE3MoOEARDH D, 27 I~/ e TR, 3MoFTRLREND
HOBMEEAT, JBRIIFEME T, ZEROE A NI AERERN AT ARD S,
GREVE - M XEOHAFLEURFAZIEL TS, )




transverse section (TS) distal

S = sulcus surface
\ (uppermost)
Rostrum proximal
surface

~-{\(beneath)
BB ANERE!

Postrostrum

X 4.1 I F I~ 2 OERERR S NI A OALE (Rees ef al. 1996 2 —EE R
L THA)

VENTRAL GROOVE

TERMINAL EDGE

SULCUL
HALF

ANTISULCAL
HALF

SULCUS ACUSTICUS
; 2" INFLECTION

DORSAL ARM

VENTRAL ARM

= CENTRAL LINE

DISTAL CRENULATIONS

LOBE
PRIMORDIUM

X 42 I I~ e0ERORBYI R BE2ETe)

4.2 EHEAZOBHHEPE
RF I~ uOETN L EAEET A HEE LT, RO 250 FENI L Hib
nTn5,

a. I Z IV EEST Z LS TE 56



Jax) b LT A 7T BOLEOKEES L<IZHOT HI7OFEEHE T
e s, MEEERRY HY, HEFRBO IEREMHRET 5, ZoRIcHA
HUHBIACTET=HER O D, Bty haERIANTHEAZRY T, H
FAIF=FEREICNE L EFEMOVHESNDBELH D,

b. S 2 U) 0 B 2 E

HANANS TWDHEHFRIC R L ZFEAATEAZID B3, Ye sy R
(Thorogood 1986) MBHFE L. A4 —A b Z U 7 @ CSIRO (Clear et al. 2000) 23K B &%,
Z H AR D FFKFEMIEIT C—HER LT,

ZOHEIE, ADFELVEEEIZKLS, 200 FEa &5 TR HER WAL H
Do LovL, 2OV 7Y T HEEIEMICAT o 286, OB~ EN D72
W (EITE SR 7o, IEBECEE DL O RIRE LTV, G LUV
HFEIZEL T O®E Y ,

HFANGEN TV DMBIERZEET S RU LT Wk Z &b, Ao
BEE, A=Y —%&fF0la—Rrx (Ny 7T U —FEX) ORIV ANEYTH
DN, WHAIZITE VRN RIANRMETHD, m—LY—F, ADOY A X2k
S>THERL, HlziX, BXEN 135cm LL T OGEIFEL 35mm, & X & 135cm-
170cm DA ITELE 45mm, B XE 170cm U\J:O)iE'/\ I 55mm LW EAETHS,

Ha%ﬁwm# X, ETROEMEZ TICL, EADDEHEFICE—LVY —% 7%
IERE R DR, A=Y —EELIATe E TAFEKEE T, ZHUEE 1
ﬁﬁ ORI, HEE & FH VBT OB OEMICNET 5, ZoH L, o=
TEROVHL, EEEZRVR ERZID, BAOBBLZOMEIX, Blig & NE
LI CRAKER ZMirZ L TRYUZDTDHZENTE S, BXER 150cm DA DL
A, BAIRZOL YD ICHALEBIROEO THi-nicdh b, FEBIHT S Mo A
DB DS THR—NV Y =2 ANDLEFARHLHEHTZD ETIVHSZENT
XHIETTHD, H9FEL N &, EREVDEHHEICHET GBS, FUALTEH
HEB 29 & BEMA E MR IE 2K L TRERICR > T LEHIDOT, XWX
INZHEET D,

ZOHETHADY TV o 7 EATHICE oo TR, FTRRae@H, WO
BRH 5,

R, MENLHFTEELZ L
RUNELZEIERT5 2L

SHESN O B ONLE 2 IEfEIC D Z &
RN HAEZROIF5Z L

IS IvruofiidE <<, KEO/NSRETH iz L FTRKRE o TLE
Yo LEBR>THADY TV 72T ORI, WITRMEOR AT 2155 2 &2
RAIRTH D,

P RNV LZEHERT 2 2 e 2R 52 &, BRI 2R —L Y =2 nb
Bkt Z &R HHoD T, RUNLE LMD RHOZENEETH D, Brhiky 21
IO IE RN L TR #00 OFZ2 510 5 & By,



BREROEE 21T, HANEZIZHHIDEHEM L TWAHDT, m—/IL Y —DHE
CAEATEEICHRETE S, MBLAENEH THIUL., FHORIRITEE 5,

RU LT D FNTRERDS B %3 ITHEY M EmET 20y, i pksh
LI EI D, FF0BOY T T HRBTHZ O NHDT, < Dk
WELONLEAREZTCICERY 32 L 2R 5,

43 a—RFRXRFUALEFEHLTHBI I~ 7o b @2 EHRL TV D81
(F4—X = U 7 CSIRO FE#HE)



K44 NoTV—FERINVTEHMEI T I OEREZERL THWDIEKT
(CSIRO, 15/ F K FEFF T G EAR )
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45 HAZEGITPEAREZ L VL -OII2id, m— Y —%2K%Es (H) I2b T,
SO BAZ M5 SR ET D (EFEAKZEHZFr, CSIRO ZE L)
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X 4.6 ELLLVEPNEERIIIEANRETENTWD (FHFEKEHZD, CSIRO
FEFEI)

4.3 Bl ROBHBLORE

HAZRY H L7237 ICHB OB (BEA 0D o =E8E) 2H0ER<
(HELTLE D EEBIIICLS < 72d) . BARZEREBELE, 7T A
F o 7 BICRET 2003 & b B, A R2WEEITROEFICAN TS BV, #f
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BORTHOENTZY, HEIMNELTLEI>RELH Y, IELTLE IR LA
5T EMEN,

BFAR2zROWHLEERICEGROZ ) —=o 27 %FT 52212k, O ERROEE
A ST 2N TE D,

4.4 H>2> 7Y TDIHE
FroY o7 22U, 2005 ESNEERCERAISNTWS,

o KRRV TAMNLHEFNCIRO bNTZHOEAZERINT 5, KERB(LY 7V v
751k
o MEBITBATANOHAZERINT S, VXL -7V T HE

REMBILY 7Y 7 HikT, SESEREREOANS EAEZTRIT S Z 20
T, FRCERE R & R EMHBEAROER., 726 CICHFMOHEIZBWTHMT
Ho, FEEMBEEREZ, BHENRET DL OICATr— 7 LEREORE S i
WCHETIEHD 2T, BIROFEMBELSL 2 LN TE D,

FUHE L T T HER, BIEROFEREE I OWTESEOHEEMZ R TY,
T_RTCOER 7 T ANERICREBESN TWWAWEASIZIT, REHBREELT-ODOH
IR FB ClIARWATREME DN B 5

ELL0Y 7Y U HIRICBWTY, FlEE U TR S RET S a0F
RTCERBTHETODREAEY IV ENETLHZ 3L, @7
V> 7 HEX, BEEEEOFREREZERFHM CED X S IZHHAT LML - TR
725, AT OV TIX CCSBT BH#FZ B A THERM I TV D,

5 Ao Haekz - i FEinAE

ZDOEY v aTiE, CSIROMBBF LIz TEEHIAT 5, B 5EHIE,. Clear et
al. (2000) 72 5 TNZ Gunn et al. (FIRIH) IZFREE ST 5,

I, X 135em BLF ORI T, AR &M - CEREE 217 5
SLNTE D, WEIIRERS (REOHVGE SR SLD) L. kD IEORk
B (REOROCEH LIEESND) 02onbMRENS,

51 ALPE
o HAZFRY N —FTIANDAS FTHEL ., BHBENRBIHE L v i
Bz 5,
o HEWI-HA%z, B EOL & TREDEZM - CORFBEMEE TR~ 5,

5.2 EA2HEDER DIER

o HAEICIWEINAFOHOD 1, 2AKH QU@ . WAL . LB Ol b
AEERA EE MRV,
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o MR LEHICARZDDIE, B A T ABBIOARA R - B A FT LD
HayThsd (KS51BELW525M) , LarLEBHFEIE, @%b odiofH
DOIERZD AT L B AREICAR D,

o HARKROEEIL., BN OAIZIHN->T, BARNT LHIERAR « 7 X
T LEHIZIR > T A D,

e DALNTAHILEAARN - BANTAIOEI L, EE{XBWHHFONM (N
BOEAOTIIHEHEOIMGEERT L Z E0N# L) OfFfiEZ, o2 FT A
L ARA R - @2 b7 AENC > THIET 5,

o —F/BERITIZIEEINTFZBHHPHLBE A NT AZWANH-T, B A N7 LENIH
> TRRH O & BIET 5,

o HAOEIKREME - T EDHNZ SN TIE, K 5.1, 52725 NNZBIRB 2%
Moz b,

X 51 1AICHEEBISN-EXE 8cm DI I/ upbBR LI-EaLaEs By
b0, ZOERERND 3 ODOEMPHERINTZ, BOEARSEAORBOR
A NTLENDLHRA R - v R NT AENIED o THEAKIZCEITLTRAESND, A7
—JL3—: 1 mm

[Clear et al. (2000) X YV 4]

X 5.2. 1994 4E 3 BIZBXE 57em TR hr Yy F 7 AEEA LB S .
1997 £ 2 B IZRXE 111lem THHESNZADRES (A OB764) , BEWER
EEND 4 ODOEPHR I NIz, B0 BIMUIZE, AR b - 2R F T AR
HBo THRE IO RBEITZ N2, 22mm, 3.6mm, 4.4mm, 4.9mm TH5,
Al —)L73—: 1 mm

[HE : CSIRO, Naomi Clear]
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5.3 BAEEDHIGI DIEFTNE L~/
o HEHADMETME @HECHBOES S) I2oWT, UTFO LI ICEEESIT 5D

fEREMENIEF @ - El DO 7 v MZERWOSRHIO 20 D
%/0 D5 id%é %—)@@\ 1 DOFROHENEZ HILDHD
2ODIRNH D H O - Ik B OHEEE &2 R
2OLLEDORNTEZ 500 - g ROHEEEZ RS

fitFe ARl (B S 2 2Rlimhe 2 B S 7e )

R E 7= 13 2k

AN I

6 EREEDT OO H AR OVER

6.1 I 7 I~v2DEHEEICEG LGS

I ueEATIE, o RO & IE o R DN > TWE DA LT
WL 728, BERImEICHE LT, ZhHEHm T — A\£ﬁ7 LAEFRL TV
% (B42) , ZhICLY, EFICENFALD R (8 GREE: YA R EEOE
WThHorn, El OFGEIIENT —20EICHNTCNDDOTH LI AZHHL
7o) DR END, BRERSA b B ISR S DAY OJE S 136 K% 300-350
um CThH5H 2 LRI TS

6.2 LI DIEV L

BAE, I3~ 0 2R L CWAMEFTIE, A—A Z7 VU7, U4 b
U 7 MO RAFIAEEMGE (CAF) \ ==2—Y—J 2 K, 7= U b OENIKE
KEMFERT (NIWA) |, 2 b NZHEA, —FEHRO~Y 2 UV —FHASHHTH L, &
ﬁn%fi\ﬁﬁéﬁ%T%@H%W%bfwé

A —A L7 V7, CAF
V== 7 L CHBESETLE A%, ZRRY) =27 ViR (kA& LTl
AL A TF = F N b a2fEA) 12 ERR CALEICWSE 5, 5T 2 F5IChLE
o WREMRATZY =~ A% (Gemasta™) 10D ¥ A Y€ FEHAIEIZIE 250 um
DHEAXYEL R TVL—FR&E2F5&, 1 DOHFANLESK 250-400 um OFEHY)
Fabiad s 4 BEREUTZ %, YN EKENW LR, TAa— L TTTE, @
SHDH, TOH%, RV ZZATNABIEEZEW, FFZ2OTEMERAT A R T X
O EiTE ﬁﬂ~&7XT%90L ZOFETIEHEAZREN WA, JENTDH
MEDR, 1 HIZK 250 O FA LT L2 LN TED ((FETrERADOFERIT
v a v 6.3) o

A, <V /U —FAE4E

KHMOEA (FE>10mm)

HAEDOBICHZM T, FHELY A X0/ 2088 (3 =% — (Minitor) 5, %
AYEL RUEIT 4+ 27) TS, Y10 -7-RKEmZ2WERK (2000 7'V v ) TE
Wtk BEEEESEAI CTATA R T AZBEET D, AT K77 AZHANEE S
Nz H/NS R UEIEECRGHAIZ I . 5 Imm DEIIZT 5, S BICHFERK TR 300
m I ZCETHI S, ALA—X72REEESATZD, =R a#lE (=371
(Euparal) ff) TZm% KKET 5,
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MROEA (K <10 mm)

Hfizs V) arBc A, TES S AtE 2 Lidd, BAFFOT 1y 7 & {F
by Ty I NEEST-L, UIHIEE (A7 u0hyX—) Zffio CHAD %
DER<, B H— @%@M%% SZIRMLHRFEE L, B S 300 pm 1295, ZOHI
TR EMEIIE CA T A4 NioftE S, =37/ (Buparal) TRIEL TR AL—
R7pFmaE o< D,

——7 2 K. NIWA

BV —F—%fio CTHALOMMkZRET 2, wRSE-Fa% 1 >TD
BT R UBEO T 1y 712 LT, BIEDEE D £ T 24 FFEW TR, FEEK
BAMEE CRUN A > T, POBEHERT 2, B F VT RAT v DODONe_ U %
FERL, BE7 vy 7 BICHM T A 2248005, 2k, Ghado< 58
WCHLEERG IR T2 TEDL, ANV —THRE L o7& 1 VTES
RexmoY e TL—FK%& 2 OMIFIZA FLT — X088 (Struers (Accutom-2)) % i
MLT, BE7 vy 7 bW E A (234K 650 pm) 2810 Hid,

MO 2 BIREEEE () TRT, bo & bEHZRM (BIbICh- &b

VAN ZHERRT 5, BEEIToX 0 I8 5720, 2oz FCTfET S (F1D1%
1200 77V v b, ZDH%IE 4000 7V v bOI—KRT X LEMEH) . TDF%, 1 um
OTNVIF « =2k (UK (Linde) #) ZfioT, Y DEEZEY R, YUk
EEMBER AT A K77 2 28E @FELZME Ficds) . BMEEBEo =Ry
BHECHED D, IO FAIERZ, £91X12007 0V v bOH—KRTF XN T, D
% 1um DY K (linde) THEEL., E I 350 um 123 5,

6.3 FLHEDFREKX®E : BE DG & H—DG N

CAF O FETIE—EIZEBEOU R BZEREN b DickL, <~V 2 VP —F L
NIWA O HETIEHEEFAICOE 1 DOUIFBEREIND, BEEOUIF > DFA
ERBELTICHRRS,

4ODEFEERT D &Ik, D &b 1 D3R b O L7 D AlRetEn &
2%, -, BEOUFEERT I HEAICE. FUFALTLLEE@ES R T
HEWEH, UIEHIORBERNZNIEEREE TR 25, ZOZ LFRIG, EIZHIZ S

W9 Z & T, LB A AT 22 EI2boRNB 5, Lrl, 20K
ETITHEHOENA (BESK 250 um) OFFPW oGS LB L 70 5, — Rz
MENTWDLEWHOEB TIZIFALZZHIDTETCLEN, BE2R<LTLED
URIBo D, NN WTEHOBEMAZHE->TH, 4T 4 DOETOEFT
BIEEZIZTTLTCLEI>IZERH D,

R % 1 ST ES FEO RS E LTIE, U ZAEEZR[RY S L < Tide
LN, BOMNBEZHERL CHEZMITDZ ENEHICEETHD &) KM T,
ZDEWICEL ORI A BT 5,

CAF PR L TS EHUI R R T 2 LT O EE TRT,
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C U B T Y "_ ®

. HFAZzARVZATFAMECOET L) arof, g A—XA 707, H
RARME EfERX, A >« 7V w7 + 277 (Kyne Krusic-Golub)

2. WREMZTY =~ A% (Gemasta™ ) fLOFETHI T Z1ER L TWBEET, H
B A=A T V7, FREMBRETCHX., 1A VT vy « 3577

17



3. AU oloHky, HE: A—2 707, hREBREERKR. 1A - 7L
ARR= Al

4. HAURZ7 VO WIRIC AN D, R A=A T U7 PR E i
R, A INT T e TTT
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et st e s
e e s et

5. BT, YW B ATA R TR ESE, INXN—FFZATHES, HE &
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Accuracy - The closeness of a measured or computed value to its true value.
EfEs  BEofE s WEM E 72 3R EE O,

Age estimation, age determination - These terms are preferred when discussing the process
of assigning ages to fish. The term aging (ageing) should not be used as it refers to time-
related processes and the alteration of an organism’s composition, structure, and function over
time.

A E, FEE - MOFRAIRET 2 7 7 A TiX, age estimation, age
determination 72 E O HFEEFEH 5 Z LA E LV, Aging (ageing) 1%, KFE ORE
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Age group - The cohort of fish that have a given age (e.g., the 5-year-old age-group). The
term is not synonymous with year-class or day-class.

FEil : FlfEE SN2 BmOar— (Bl 5 REHR) . ZHIEFERZ 7 ZA0H
o 7 2 LFRERE TRV,

Antirostrum - The antero-dorsal corner or projection of the otolith.
TrFuA T L HAORTEA S L IXZEHHER,

Annulus (pl. annuli) - One of a series of concentric zones on a structure that may be
interpreted in terms of age. The annulus is defined as either a continuous translucent or
opaque zone that can be seen along the entire structure or as a ridge or a groove in or on the
structure. In some cases, an annulus may not be continuous or obviously concentric. The
optical appearance of these marks depends on the otolith structure.
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Band — A sub-unit of a growth increment (See Zone)
AN2R R ORIHEAL (T —) 2

Basi-occipital plates — The bony plates at either side of the base of the cranium situated
anterior to the first vertebra and immediately lateral to the junction of the cranium and first
vertebra.

RARIAE - HEE THOMMICH 5 IROT L — BT, 3 1 FHEE ORI, HE
B LE VMR OB OEMIZH 5,

Check - A discontinuity (e.g., a stress-induced mark) in a zone, or in a pattern of opaque and
translucent zones.
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Core - The area surrounding the primordium and bounded by the first prominent growth
zone.

DR 7Y B—F 4 U LD T B 75 1 il Hr £ TOE57,

Cranium — Skull or brain case.
SHEE © BAE £ I3RS,

Crenulation — Wave, bump or indentation on the margin (sulcal or antisulcal) of the ventral
arm. May be adjacent to an opaque growth zone. Crenulations typically have a “scalloped”
appearance and maybe useful annuli indicators.

WefT > TR - JEE 7 — L0k (40 2MH L <7 o F 30 ZM) oK
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Increment - The region between similar zones on a structure used for age estimation. The
term refers to a structure, but it may be qualified to refer to portions of the otolith formed over
a specified time interval (e.g. sub-daily, daily or annual). Depending on the portion of the
otolith considered, the dimensions, chemistry, and period of formation can vary widely. An
annual increment comprises an opaque zone and a translucent zone. Increments can be
complex structures, comprising multiple opaque and translucent zones.

Al R A HEE T A OICFIHT 5, & LR Y — o o—4H, fmié i
B, MEZOLOEETH, FEOHIRZE U CTEKREINZHEAO—H0E2ET
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Inflection - Change in the direction of the growth axis.

JEATED « RO 7R DEAC S D E 57,

Marginal increment - The region beyond the last identifiable zone at the margin of a
structure used for age estimation. Quantitatively, this increment is usually expressed in
relative terms, that is, as a fraction or proportion of the last complete annual or daily
increment.
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B

Microincrement - Increments that are typically less than 50 pm in width; the prefix “micro’
serves to indicate that the object denoted is of relatively small size and that it may be
observed only with a microscope. Often used to describe daily and sub-daily increments. See
increment.
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Nucleus - Originally used to indicate the primordium and core of the otolith but is now
considered ambiguous and should not be used. The preferred terms are primordium and core
(see definitions).
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Opaque zone - A zone that restricts the passage of light when compared with a translucent
zone. The term is relative, because a zone is determined to be opaque on the basis of the
appearance of adjacent zones in the otolith (see Translucent zone). In transmitted light, the
opaque zone appears dark and the translucent zone appears light. Under reflected light the
opaque zone appears light and the translucent zone appears dark if viewed against a black
background.
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Precision - A measure of the variability between individual age estimates.
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Primordium (pl. primordia) - The first-formed part of an otolith. It consists of granular or
fibrillar material surrounding one or more optically dense nuclei from 0.5 pm to 1.0 pm in
diameter.
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Rostrum - The anterior extension of the otolith.
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Sagitta (pl. sagittae) - One of the three otolith pairs found in the membranous labyrinth of
osteichthyan fishes.
R R REHONEO = REICH D 3O FAOND 1,
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Sulcus acusticus (commonly shortened to sulcus) - A groove along the medial surface of

the sagitta.
YIAVHA T I AT 4 A WELTHEATRA) ARTA O LEIER O,

Translucent zone - A zone that allows the passage of greater quantities of light than an
opaque zone. The term is a relative one because a zone is determined to be translucent on the
basis of the appearance of adjacent zones in the otolith (see opaque zone). Under transmitted
light, the translucent zone appears light and the opaque zone appears dark. Under reflected
light with a dark background, the translucent zone appears dark and the opaque zone appears
light. The term hyaline has been used, but translucent is the preferred term.
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Validation - The process of demonstrating that an age estimation method is accurate, i.e.
confirming the temporal meaning of the structures being counted.
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Zone - Region of similar structure or optical density. Synonymous with ring. The term zone is

preferred. A band is a sub-unit of a zone.
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