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Age determination method suitable for spotted mackerel
Scomber australasicus using their otoliths

Ryo Kimura'f, Kazuya NasHIDA?, Yoshioki Oozek1', Hitoshi HONDA®

To develop aging method of spotted mackerel Scomber australasicus, we observed otolith from spotted mackerel (fork
length: 280-425 mm) caught in June and July, 2000, near Cape Ashizuri, Kochi Prefecture, Japan. It was found that
otolith immersed in xylene showed the most clear translucent zones among various media. Visible translucent zones ac-
counted for 94% of the total otoliths examined. Comparing the number of translucent zones in otolith with the age esti-
mated using scales, these two numbers agreed in about 40% of fishes and the number of translucent zones in otolith
were less estimated than the number of annual rings in scale in 45% of fishes, but the cases in which the difference of
the numbers was one or less accounted for 87% of the fishes. Otolith radius (OR) positively correlated with fork length
(FL), and the regression line was expressed as: FL{(mm)=136.8*OR(mm)+48.5 (r’=0.48. p<0.01). The mean distance
from the otolith core to the first translucent zone was 1.59 mm, and the FL at the time of the first zone formation was
estimated as 266 mm, that is almost same as 1 year FL reported previously. These results suggest that immersing
otoliths in xylene is an effective method for age determination for spotted mackerel.
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I 47N Scomber australasicus (& H A HDIZ BT 5 EE L
BEETH D A6, FBBCERERI A & DEWIERIZ
+43TlX & (Collette and Nauen, 1983). BRIRZENICPES
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1966; W%, 1987) 13, BOBED -0 F {EEETOY
VIUAFEREEES Z &, O RREE A EE RS ONED
MEEPERE A TH S (EEIEA, 2001). Y/ HOFE
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IZ X AFEMEE TR, FIL ZBokE X iICids0%
A H O BIGRE TOEIELR—ETE WY, EHEEE L
EOMBEBERIZED < FkUE O G B A RO HEE 23 K i
BIEBEFNEN, HaordRPEE LTHVDS &,
IR FEE SR E 25 3% — b EORIHEIY AR
ORESEETESREAD B, AR TIE, ITvH/3D
R A ERERICHHATE 22 E I3 »ERET L L
BT, OB ERET 3 NOERPEE UTHERE
N T B E—AEROBOESR L kL <, BREHEHT
LR ERET L 72,

MEtEHE

FURHZ 122000 12 & A1 LR BBl g & OV LU F O FE E
Tl X L= BRE (FL) 280~425 mm D I ¥/ S & H
Wis, BREH6R4H, 7A3ADEOIREMAARA, K,
T FL 321~425mm, $FEEH 7 A 26 H ORI/ TFL
280~310mm T - 7= (Table 1). HHixh=EHH (REH)
&, AEARP TR RIRRE L . hh, RE
ENAAEEIC OV TIAEEDOEEREL, BHI X545
AR TE 4 HRBRRERE L 3 ML U T - 72, IO IfisR
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Table 1. List of fish samples in 2000.
Sampling Categoryin ~ FLrange  Number of fish

date fish market (mm) examined
June 4 Extra Large 396425 6
Large 360401 10
Medium 321-356 12
July 3 Large 360401 10
Medium 321-356 12
July 26 Extra small 280-310 20
Total 70

Iz, R (1987) B K UTEH (1999) D& v 724,
ey e Loz NS4 HER L .

Fiiag et LT, #EEK, FL v, LEY-L
(Frv KRB, ADEME K), 2—-Fv 1, Ut
Jy, TH - LEERBIE L CHRERBELESE 2T -
7= (Cailliet et al., 1986; Secor et al., 1992). F DiEHE, EW
NG S L EMBICHR TR BB ChEF VLV EM
WA (=B Bt AT -7 Y v —LiTF Y
Ly AL, HRERW» 5 BOMIRE L IR TEE
L7-. HREBZICEEEBEMEELR, 774323
TIok BEEEE BEABREFOTEII20FTREL L.

TR E R IR ROER AR T-0I1C, HRERIZE
VoT, BBFEICILEA > TOHEOER#IEREL TR
BIEFEE T Y F L2072 FEHRICOWT, EWHOEZ
A v b L, HROBEEERE s RNEHSE» 2R L
f2. HICHRIEOBEMAHOBEL LT EOREL, X
DOSERE T L LA, JERICHRE B, BIE ; C, @5l
], D, ANHAIE B, FRBIART

BXELHREEOBBRREHE 720, BRAOE, 5
postrostrum #% & TOEE (HAEAFERGFE, UTHA
IR L BNE) FWIELS (Fig 1), £/, 2054/ ET
Him 6 £ BHE S £ ToERE (MTRZE) #v4o0
A= AL 5> TEZ20/, 0.0lmmDBENTHELE., Z
noDEREFNT, BAE—EBXRE DGR, 55—
EREORYE4HEELE. EH6ICIhoDBERBRER
—{E ko BRI S R A& L L 72,
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F L IZ K BERE AT RN, KEOHADERMmMA
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ez Itk THREAMAHERIZE->TLE T LIS
HLE T B & # 2 57 (Devries and Frie, 1996). &i&E L TH
BT Ly AHANRBELIR LY, ALSNEMARTO
NEANE MBS LS IZRA, NEROEH & B H DO
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Figure 1. Schematic figure of spotted mackerel’s otolith
(sagitta). Gray area indicates the translucent zone.

Figure 2. Spotted mackerel otolith (sagitta) with four translu-
cent zones (arrows).

BAEEEIZ 2 5 72 (Fig. 2). £72, 774 /3—23—=7D
SRR FE LB X AT 5 2 & Th D NERE . R
AT ko,

WD E RO ABE L =R, HAPTIORE
MOFEEEITF N FNA: 2, B: 11, C: 25, D: 28, E: 4ffl{& T
Hote, TRRHBRICEE TE AHE (AL B) DEIAR
20% TR & D Idr 5727, ERIRL 94% DO H A THiil & £
ABTENTER, WHABETE[EDS 5, Hiis
WAPERETH -7 D BIEET, REHHTH -7
DR SIMKRT S - 7=, BAPERHTH 2 HEOEE
126 A18%, 7TA21% &, FREAICKZRELEIR N
RSN Al

HEOWSEA, 2, 3, 4, sOEEREuE #2429, 17, 9,
9, 2T, Bl E TOFHGHE (mm) 1F, TRTNE TG
1.59, 55 T4 1.87, 5 =¥ 2.10, 55 MUig 2.25, 3 0lF2.55 T
b o Tm. BUHEROEERZE L EIED 5.5-10.9% T, Hfl
OO IR () 1 ZRAE A E < B BIZ LA 0nED
T B A & - 7= (Table 2). [F—{EAKIZ I 2 H Al
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Table 2. Mean radius (r;)) for each number of translucent zone

class.
Number of
Translucent N Mean otolith radius (mm)
zones I, 1y Iy I, Is
1 29 170
2 17 1.50 1.89
3 9 1.56 1.92  2.16
4 9 145 1.81 2.06 223
5 2 155 1.80  2.00 233 255
Total 66
Pooled 1.59 1.87 210 225 255
SD 0.17 016 017 0.16 0.14
CV(%) 10.9 8.7 7.9 7.2 5.5

Table 3. Differences (A-B) between the number of the translu-
cent zones in otolith (A) and the age estimated using scale
(B) of the same individual of spotted mackerel.

Difference (A-B) Frequency Percentage
+2 3 4.5
+1 8 12.1
0 26 394
-1 24 36.4
-2 3 7.6
66 100.0

&R A IR 5 &, WHES—EL TOEAI1E39%
T, AR TH AR D &b - AR OE A1 45%
Th o7z, HHEA—HL T\ Eh > -BEATEDE TR
K2THY, WRHEDOENILUNTS - 7= HEDE A IZ
87% % 7872 (Table 3).

SREIEGE & i T O H HFFIERK 2.80mm, &
INLISmm DFHTH - 72, 2O T H 3O HFFEE (OR)
LEXE (FL) OBGE 72y bT5 & Fig 30 &9 10k
D, ZOBEYFEBIE FL=136.8*0R+48.5 (I’=0.48, p<0.01)
ThHhotz. ZORXELHEFEOBGBRIZS TidHTH
EXN LRSI (r,=1.59) EEREOEYEXE L 266
mm7TdH -7z,

HAOEMBIZH L TEXERE Ty P 558, bk
1 #ED R X R IE 283~367mm T, 330~367 mm D {[F &
BIoEEEER T, Badke, 3, 4, 5Ok zhFh
&R HEHH A3 280~367, 296~396, 355~425, 383~424 mm T
-7z (Fig. 4). W I~SHOFEWEXEZZThZFO
328, 325, 367, 396, 404 mm T, 1 BT S 28R
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Figure 3. Relationship between the otolith radius and the fork
length of spotted mackerel. Line indicates the regression
(Y=136.8 X+48.5, =0.48, p<<0.01).
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Figure 4. Scatter-plot of the fork length on the estimated age
based on otolith annual rings for spotted mackerel (n=66).

Lo bTrIckEL, EXEOEERZEIFYIED
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BRI 283~297mm & & ¥ (Fig. 5), ki 1~5HDF
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T S BEA IR %, BYRIZEREDFYEIZN§ 286
6 0.8-2.7% LIEFEITNE L Lo,
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Figure 5. Scatter-plot of the fork length on the estimated age
based on otolith rings and scale rings for spotted mackerel.
Only individuals for which these two readings had the same
value (n=26) are used.

NbbBILuEEBNL, FRIEEL LTOAEMEZON
CTHEMAEFLTWS, Z0k3aRARERICES TE
Fohn, BROES EREEL LTENTS 5.
VAT - BH (1966) &4/ 8H, R~ ¥\ Scomber japonicus
OEIVE & LR Lo EHEHEL 2, Y2 V&
BEICHO, HE 1955 BF YLV REICK TS
NEROFE 2 A TH D, International Council for the
Exploration of the Sea (ICES) TZv ¥/ HfHZz 1 —F v b
A ko5 THEEL TV 5 (Lucio, 1997). THbD I &
5, AKe7ira— ko EREIOERS, 0 EEA
DA BRT 5 L THRPBEVWEEIONS.
KFRORER, e BROSEAA—H U 2= EFiE39%,
k0 & HETHRBEDS L VEE16%, D aVEES
45%C (Table 3), &fk& L THARRMEIZ X D 2l
i T, ZHIEFFVLVVICRETAZLIZLD
T ABEE LT Ao iV A, BEHOHMA R
Bz % A& BOMEKIZ20% T, 40% DD EH i AHIE
(D) LS BEBRERML T, AR ZREWHMLE R
WL LTWAIEEM S 5. HALBOWmMEA—H L
26(AKRTIRERELRLT EOREIE, THTIA:1,B:4,C
13,D: 8- Tk, EEOEELR T & OMHEIZIAN
TCOED BEE M 12%BEI L DOEE 2 12% - Tk
D, TROBE LR X O AR —BE O L2
E52uReE NS 5 LELZ OGNS, I Y/ Y HADERKY
5, (RERETIIR 12 5\ T & & W T TS0 A B R
BEWEZ B Z 3LV, PO ARE THEITIR 2 1E-
Th=AMEO@EFEICR 5 R 5 & 5 & H R PIEo BRE 2 i
BADENEN-7=0T, T2H I OHA TR T
s E T2 2 LR THIEELONSD,
SRIOBBEIZ L BERFIL, MXOR»HHEEL T
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Fitch (1951) DAKIZIBE L 2w F D HER, HE (1955)
Ik BFLL VICEEL Y AOER &R U & T
LTWwWaeELLNE. AHIEOBRICBTZE & T
O PEEEE R 1.5920.17mm T, FH (1955) A~ ¥/ Hh
TR L 7Sl TOMRE1.67TmmIZENET S - 7.
SEOY Y FATEERELSmmE B (BX&280mm
LI E) oBlEIz#SN»T, HEZ159mmERaoEXES
MR L7=AY, ZHudsHsic kBT, SHE0/NE
DEXE-HEEGREANTHHBT I LELH 5. &5,
Table 2 1257 L 7= &k & cOEEEEEHE , B & Bk
M= L= 26RO ATEE L 721, 15, 13, 1, 15 (1,54, 1.86,
2.11, 2.26, 2.65mm) IEFRIC ThH o727/, B—WET
DL k3B EHREIIOWTR, HRERVEiE
DEEERIC X BB BV EELLONS.

FHIE A (1958) WIS FTHEEE T < F/SIZ DWW THHMER
AFGTHEBERE ATV, WIEETEYE287mm &
FL7AY, Y (1987) RBEBUEEO I F 3 eIz & -
THEREEL, MUSHTEXNR2TmmEHEELTED,
KW g — I RIEOHEEREX R 266mm & 215 D
2L 122030mmDENRS S, L L, WI (1999 OiER
MBI & 2 &, BEREHC BT 5 TV 1R EF
4 B CEHRENE 260285 mmBEE TH 54, 1&KHAD
REIZEIZ L > TRASOMMDENH D, 300mmbl ED
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Bot. LEd-T, SEEHEIL 28 —dHd T~/ 30K
HOFABEL THBEELTHATHAD.
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TR U 7= H ARG S R is e T T e WR A S
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