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Age and Growth ol Hippoglossoides dubius when Young, Estimated from Otoliths

in the Waters oll Kyoto Prefecture

Naoki Yagishita® and Atsushi Yamasaki

Age and growth of flathead flounder Hippoglossoides dubius when young were estimated from sagittal

otoliths of 381 small specimens (28-177 mm in body length) collected off Kyoto Prefecture, Japan.

Examination of outer margin of the otolith showed that opaque and hyaline zones composed the ring mark

that was formed once a year. Body length (L,, mm) at full age in year (¢) was calculated using on equation

of body lengths and otolith radii, and each ring formation radius as follows ; L, =50.7, L,=853.3, L;=120.0.

There was no sexual difference in growth till 3 years.

F-U—=FITATVA, BhA, HE6l, £, EE

HHEHFIC BT, 7 b A Hippoglossoides dubius
ihEB L OVNRERREEIC L Vs hTE Y,
EREERICBAEESEICHED SHEGI3EE
10% Wik &, A7 A H = Chionoeceles apilio |2 EE
BETH 5, WHHFHNICB T BR[O @R, 1975
FIZIF4N P THo2H, 1984 LI IR % T
19924E 121354 b v b lp o7z, FDF, 199741213152
PrETHMLAY, BEFEEICEHELZLRZE
LA

THH VA OB BFERELITH f2d12id, A
DAEEMHRABIARTRTH ), A PEHESIC BV
TIXEY (NS, 1994), EEIN L RAGEE (W
5, 1995), FEREBIEA & ALBE (NS, 1997),
I o5 fk (LIS, 1999) O#FiEdH 5 45,
ER LRI OWTIETASMIEN TR, HARE
TEE I B AR OER L RRIC2VWTi, =5
(1994a) X ZAJIE, EHE, TEEO3ERPES
XU BWEDE OREND S, AHEOFREHII S
BIBWTARNETH 5/-0, FIF (19%4a) 280
B R HWTWAN, 3 IRpAHE L B DA i
T, #HEGRED 5 ZOHTHERIIKELHENALN
Bs

FIT, AR TI/MNEEEOER *HAWT, BB
RO EHERIC BT BT AN LA EBHOER L BEL
HE Iz Lz,

HES L UFE
20024F 7 A %> 520054 2 F O3 12 SUERHT i 6 sk

THIRM, AT7A =B LU/NRERE TS
72399MFE k% v 7z (Fig. 1, Table 1),
Bon-EROKEE (BL: THAND> S TRE®
BWMET) & lmm BATHE L, ERBRAHEMNL
THRIC L Y EEQH AT o 721, BA (K¥EA)
R L ORI BB AR IR L7z,
EIRMOER%99.5% 2% / — V2L, Sk
VN4 ruAa—-F (F— v AKX SHY
VH-6300%!) T50f5 1K LBIELIT- 7. BAICI
gL ER O AR EN I B CEMR L A EWH A A
B s hi (Fig. 2), BWBLDOHAWY (LE % AENH
OHFEE L, Baoh.Li (F) 268510, BEIC
o TRBIE (r, ro, =+, 1, mm) EERE (R,
mm) % 1/1,000 mm BAECHEL 7,
HEABHOEERH 2623 572012, #UE
B A EV, AEWWORBEHN, ST
KEAREW OB JIHBEE 2RO 72,

HEAR LR LOBFRR L RS, SEIILEROR
MEAAATAZ LI LT, BEHIEEROKES
gEHL”.

& S

BAUIMEREE b 48R 3 THERET & 275, 3lREEX
DGR OHHI RS THETAHEICZLLEEZLD
N7z, 3EMA T TOBUEMAKIZ W TIRERT %
1To 7z BHAEMBUEIZ BT 2AREWW OA JMBEE
, GRS L IC Fig. 3 I0R L7, AEPH OMBIE
B4 ~T7TRHIIEL, LOBRHEICBVWTH 9~128

T RS R BEMER (Graduate School of Agriculture, Kinki University, Nakamachi 3327-204, Nara 631-8503, Japan)

WAL & — ey 4528%, 2006 1



135 107

A —
136" 20° agp @ 135 I0E
(./ 26§ —
™ /‘zon-
C
/
e
D /
B ﬂ“\
b
T w "' e — 15" 50" —
N 4 p‘.
RS, |
//
100 n—
Tango Pen. i'\.
Kyoto Pref. 2 \"w_:
10 km

Fig. 1 Sampling area (shaded) and contours of depth off Kyoto Prefecture.

C, crab trap; D, Danish seine.

B, beam trawl ;

Table 1 Sampling data of H. dubius used in this study

i Fishin, No. of specimens BL (mm)
gear Male Female Indistinct Male Female Indistinct

July, 2002 B 11 13 57- 79 59- 79

Aug, B 17 24 66-131 69-146

Sep. C 1 77

Dec, B 22 25 61-122 57-121

Mar., 2003 B 25 10 57-107 76-107

Sep. C 4 73- 94

Oct. B 18 23 85-133 65-131

Apr., 2004 B 13 14 73-163 65-161

May D 1 21 143-152 103-159

June B 21 13 67-162 79-172

Nov. B 9 12 99-164 99-177

Jan., 2005 B 17 16 14 57-152 56-166 30-54
Feh. B 25 21 6 67-158 64-168 28-52
Total 183 196 20 57-164 56-177 28-54

*B, beam trawl; C, crab trap ; D, Danish scinc.
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Fig. 2 Sagittal otolith of H. dubius showing the
axis of measurement. F, focus; R, otolith
radius ; r;-rg, the first to the fourth radii.
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Fig. 3 Monthly change in frequency (%) of
opaque zone at the outer margin of the otolith
by the ring group in H. dubius.

TR 72 (Fig. 5)0

BL=67.369R 4.903 (=0.929, N=381) (1)
WRAEER O &R ERAE % Table 2 IR L7z, &8
WMEFBBRICLZHIEZENSICHNEINS Lee 3%
HEIBBIUE2BGTRONDS, FREZBTETE
iz, TOBRIIHTAMIERTDEP o,
gEEr (1) RITRAL, BRBOERFEOFHE
BEEERLLLI A, SRBULHER () 281 58
BiEE (L, mm) \&, L,=50.7, L,=85.3, Ly=
120.0 T -7 (Table 2),

% £

1 ~ S BB OEAHMUMOREN W OB JIHBRT
(Fig. 3) 5, AEWHIZE [ 2 ~ 3 FEICEE S
NHEEZONI, BHHHICBIATHN LA DOERE
gtz 3 H Lo chH s (NES, 1995) 2 &
o, RHEOFAICAEVH TR S 05 R,
L IIZ—BT 5, Thbb, BHIEKREICSITS
FHEARER, IZIZWERRFICBT A EHMNREEELR
LTWwa, WifEROFEYEREIT 1T 50.7mm, 2
T 85.3mm BLU3ET 1200mm Tho iz

=

;_:; g 0 ring group
z N-=34
2 6
£
© 4
b
£ 2
il
|| Ll ! " " Ll
20 40 60 80 100 120 140 160 180
. 12 5
- ring grou
g 10 geroup
‘s N=43
Z 8
=
ol
5 4
L
52
i 0
20 40 60 S0 100 120 140 160 180
L 10 —
3 . h2nnggmup
=
s N=42
Z 6
-
5 4
E 2
_3
“ 0
20 40 60 S0 100 120 140 160 180
L 10
T, |3 ring group
2 8
= N=14
E 6
g4
2
: L_ﬂm'lﬂ
z
) P -

20 40 60 80 100 120 140 160 180
Body length (mm)

Fig. 4 Body length composition of each ring
group of H. dubius caught before and afier the
period of ring formation (from January to
March). Open and solid columns indicate
hyaline and opaque zone at outer margin of the
otolith, respectively.
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Fig. 5 Relationships between otolith radius and
body length of H. dubius.

Table 2 Mean values and standard deviation of
ring formation radii (mm), and calculated body
length (CBL, mm) in H. dubius

T

Rn*! N I P
1 144 0.85+0.12
2 127 0.83+0.12 1.344+0.17

3 76 0.79+0.10 1.324+0.15 1.84+0.22
Mecan 0.83+0.12 1.33+0.16 1.84+0.22
CBL 50.7 85.3 120.0

*1 Number of annual rings. *2 Number of specimens.
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Table 3 Comparison of age and body length (mm) till 3 years among localities

in western Sea of Japan in H. dubius

Western Sca of Japan

Locality Uno (1994) This study
Off Ishik‘awa, Fukui, OFf Tottori Pref Off Kyoto Pref.
and Hyogo Prefs.
Age Male Female Female Male Female
1 97 95 105 51
2 128 129 153 85
3 154 160 194 120
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