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Age and growth of Girella punctata in Kushimoto, Wakayama Prefecture, Japan
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Age and growth of Girella punctata were estimated by analyzing the ring marks on scales taken from speci-
mens collected from Kushimoto, Wakayama Prefecture, Japan. Examination of marginal increments of scales
showed that ring marks were formed once a year, from February to April. The relationships between fork length
(FL in mm) and scale radius (R in mm) were shown by separate equations for each sex: FL=26.1 R+22.1 (for
males); FL=24.8 R+29.3 (for females). In addition, von Bertalanfty’s growth equations for fork length (Z,) and
weight (W,) at full age (¢) were as follows: L,=380(1—exp (—0.244(t+0.887))), W,=1160(1—exp (—0.244
(¢+0.887)))2%, No sexual differences were found in the growth of G. punctata. It was also estimated from the

gonadosomatic index analysis that the species mainly spawns in April.
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Table 1. Collecting data of specimens from Kushimoto, Wakayama Prefecture
Sjg:gg Date of catch Gear used No. of speciments Fork length in mm
Range Mean
1 Jan. 13~14, 1999 Angling gear 6 245~350 248.3
2 Feb. 23~24 Angling gear 6 253~274 265.3
3 Mar. 2~9 Angling gear 23 150~341 238.1
4 Apr. 12~18 Angling gear 13 149~338 223.2
5 May 6~12 Angling gear 11 146~395 257.0
6 June 7~13 Angling gear 15 168~420 244.7
7 July 8~11 Angling gear 17 164~341 209.8
8 Sep. 6~11 Angling gear 13 178~329 244.0
9 Oct. 15~17 Angling gear 16 158~208 181.4
10 Nov. 7~12 Angling gear 14 109~298 216.7
11 Dec.11~16 Angling gear 44 170~306 267.3
12 Jan. 18~22, 2000 Angling gear 21 235~420 299.4
13 Feb. 21~28 Angling gear, Gill net 18 262~380 308.1
14 Mar. 7~14 Angling gear, Gill net, Set net 33 254~413 322.5
15 Apr. 17~21 Angling gear, Gill net, Set net 17 254~386 325.0
16 May 11~17 Angling gear 6 272~356 301.7
17 June 14 Angling gear 1 307 307.0
18 July 19 Angling gear 2 123~144 1335
19 Aug. 25~30 Angling gear 4 151~244 189.8
20 Sep. 18~19 Angling gear 19 110~296 185.7
21 Oct. 23~25 Angling gear 13 128~318 230.5
22 Nov. 16~22 Angling gear 45 115~298 219.2
23 Dec.11~20 Angling gear 10 268~326 298.2
Total 367 109~420

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

A VT OHER LR 861

R

Tmm

Fig. 2. A scale of Girella punctata (296 mm in fork
length) showing the area of measurement. F, focus; R,
scale radius; ri-r, the first to the third ring radii.

EL 7,
MGI=(R=r,)/(r,—7,_1)
R: @i, mm, 7, : RAMGIIO®HE, mm
R4k « BEEARR « (AF « RO B
R, MEHEOEIRBERENCEELENH L0 E 5 1 aH
NC, BRE-RAROBIFER T RO, SOV EO
R A AT D Z 8 I & » TR O BT E %
MHEL 7, BWSUVREORTE L) Walford'® 05
B % fER L von Bertalanffy B0 A O & % 3 &
7o
ETERRIEE (GSI) 1, LIFORIT Lo TR,
GSI=(GW/W) x10?
GW: 4JEliER, g, W:{kE, g
R & BT B OBARR & ) B/ BB Y E OHE
BTV, S BITAERERRIEEUE O BAELL & 0 BRI O He
Eé’ﬁo fCo

& e

RBRE-2k - BEGR - FEBF ABICT 5%
FRBXRBOBIRARD L LRD L 5107572,
BX#& (FL, mm)-%£& (TL, mm) B3R

TL=1.10 FL-7.78(r?=0.994, n=367) (1)
RX& (FL, mm)-BHfHR (SL, mm) BIER
SL=0.851 FL-3.88(72=0.993, n=367) (2)

1.2 -

o°
®
T

©
N
|

MARGINAL INCREMENT
o
[o)]
1

0 1 1 1 1 1 ]

F A J A O D
MONTH (1999~2000)

Fig. 3. Monthly change in marginal increment (mean +
SD) of Girella punctata (from 2 to 4-year group). SD,
standard deviation.

RBX& (FL, mm)-{k&E (W, g) BIf
log W=2.951og FL-4.55(r2=0.993, n=365) (3)
C D 3 BAGRE MEMER CR RO CHE L 65 R, 5%
KETHEEIROONT, B—OMNRERTEIN
7o
BOMR LBBRER AROBITE®C, £
OIS L TBOBEICRER S BRI SN, K
RROMBEI & - TIRIEH M3 5 & L 28T = Bl
%L‘E&B’J%%k#ﬂﬁm'&’%p&/ﬁ <x7- (Fig.2), 1
B 20y, MLIRRICHE L CRIIETH L
AR DNz, Bl 106 % THRACx/5, “ok
DmEmEOBGEII <, zftmﬁ%ﬁa B3]
PEEED, OIS THEERIC B " L iE 2 %7(1
7oDT, KHgECld 68/ i’(iqﬁwf)ﬁﬁﬁ@*ﬁ
/)ﬁ:o
BOORERIT, 1 ACRKEAREL 2 AH S84 Lt
O4RICHIMERRL, CRNLIBERIL /- (Fig. 3),
D& D TERBGURRR OB AL S, kit 1@,
2R 4 BRSNS &2 b5,
BE-EXRERLBUVAEOTERRE SX-R
SR BAGRIT V3 MERE O (SR 4 % S 53 B T C Rl L 7o 45
R, 5% KETHE CHABETEE WD, AEAMBD
EDH LTI, MERERNCBAMRR A k7 (Fig. 4),
M FL=26.1R+22.1(72=0.956, n=186) (4)
M FL=24.8 R+29.3(r2=0.936, n=144) (5)

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

862 B, K, 5

HERER, SRS RO FiREE % Table 2 O L 511”9, HEFNFH, WET L=137mm, Ly=191mm, L3=233
Table 2 705, MWl & LICKWEAFBRBICTE 51T EK mm, L,;=263 mm, L;=289 mm, Ls=308 mm, M T L,
B ENSR Lee BIGH, B 1, E2HTAHD =144 mm, L,=193 mm, L;=237 mm, L,=266 mm, Ls
Ntze UL, ZORRZEETERCD, KPIFET =290 mm, Lg=312 mm TH - 7z, MEREDOFITEFHREX
13X Lee BL&ICx§ ARHIEI TH A0 - 7, Bt L CtBRER T - 72/, 5% KIETHEENRD

KOV T, BEEA (), GIRIRAL, B BN o 2t O O CRHERES E k7 DT
W OBRRE & K1z, MY RUIR O R (S it % BRI O ERREOREM L Lz, JOfE

kDS b, Li=140mm, Ly,=191 mm, L;=234
mm, Ly=264 mm, Ls=289 mm, Ls=309 mm,

500 BREREOBRRR SRAUZBROFHERBY K% H
W T Walford OE£KY 2 < & &SI R—EHICO
400 N, 1~ 64 F TORF L von Bertalanfly'® O B
—_ ﬁ}/ﬁ(‘:ﬂébf:g Ln 0:3(#"3»73 Ln+1 @Eggﬁftﬂi,
g L,.1=0.784 L,+82.1(»2=0.990) (6)
; 300 L 7r 1, von Bertalanfly O EAIT,
E L,=380(1—exp(—0.244(n+0.887))) (7)
5 Ly, 8 n S HRE O B X R
; 200 n, EREEK
§ Lg ot D GREORERIE(B), (MR LD,
100 W,=1160(1—exp(—0.244 (n+0.887)))%% (8)
W, &% nigfRrsOMESE (g)
TEINT,
Ol s b EIIHOHE BYE L GSI L OBk (Fig. 5) 7 5,
0 5 10 15 20 i 14 R S 280 mum 4 3 C (3 R R IR 250 mm f31
SCALE RADIUS (mm) GSI &MU A L7, % 2T, BRI & B
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Table 2. Mean values and standard deviation of ring formation radii in Girella punctata
Male
R, No. of speciments R, R, R; Ry Rs Rg
1 21 4.02+0.553
2 19 4.25+0.766 6.09 +0.820
3 4] 4.58+0.847 6.60+0.906 8.13+0.799
4 28 4.39+0.812 6.58+0.705 8.09+0.717 9.26 +0.596
5 28 4.51+0.679 6.45+0.632 8.05+0.504 9.32+0.555 10.3+0.571
6 18 4.74+0.637 6.65+0.772 8.03+0.779 9.18+0.781 10.1+0.779 11.0+0.872
Aver. 4.42+0.781 6.47 +0.832 8.08+0.761 9.25+0.667 10.2+0.779 11.0+0.872
Female
R, No. of speciments R, R, Rj R, Rs Rs
1 18 4.21+0.479
2 21 3.66+0.571 5.46+0.543
3 30 4.54+0.718 6.68+0.710 8.42+0.851
4 33 4.79+0.794 6.60+0.741 8.05+0.678 9.37+0.683
5 22 4.83+0.834 6.77+0.727 8.12+0.748 9.33+0.675 10.3+0.721
6 8 5.56+0.907 7.40+0.749 8.79+0.972 9.89+0.905 10.7 +0.959 11.4+0.995

Aver. 4.60+0.853 6.58 +0.864 8.35+0.761 9.53+0.667 10.5+£0.779 11.4+0.995
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Fig. 5. Relationships between gonadosomatic index
(GW/W x 10%; GW, gonad weight in g; W, weight in
g) and fork length of (a) male and (b) female of Girel-
la punctata.
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Fig. 6. Seasonal change of gonadosomatic index from
January to December (1999~2000), (a) male, (b) fe-
male.
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Fig. 7. Seasonal change in water temperature at
Kushimoto, Wakayama Prefecture (solid squares)
and Sasebo, Nagasaki Prefecture (open circles).
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Fig. 8. Walford’s growth transformation of calculated fork length. (a) Kushimoto, (b) male and (c) female in Sasebo.
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