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Age, growth and age composition of the landings of threeline grunt,
Parapristipoma trilineatum, in the western Bungo Channel, Japan

Hidetoshi YaAMADA!T, Satoshi Katayama?, Atsushi TAKADA®,
Yasuhiro ANRAKU* and Yasuhiro SANADA?

We examined age and growth by thoroughly observing otolith sections of threeline grunt, Parapristipoma trilineatum,
caught by angling, set net and gill net in the western Bungo Channel, Japan, from August 1988 to July 2006. We found
that at the otolith margin an opaque zone was formed each year from July to September. Growth of the males and fe-
males significantly differed to each other because old males were smaller than females of the same age. However, con-
sidering that the difference was slight and that we needed to collect data easily and rapidly, we estimated the growth of

the fish by using the data for both sexes altogether to derive von Bertalanffy’s equation: FL,=320 (1—

—0.622(:+0.193
e ),

where FL, is the Fork length (mm) at # (years). The estimated maximum ages for male and female were 23 years and 17
years old, respectively. Age composition of fisheries catch was estimated by Age-weight key method. Fish at 1-3 years
old constituted 61% of total catch in number. A large proportion of the landings were immature fish under 2 years old.

Key words: age, age composition, growth, otolith, Parapristipoma trilineatum, western Bungo Channel

EUBHIC

A % % Parapristipoma trilineatumd , FIZEHH B L SR
%Uﬁ,ﬁ/f@,ﬁ/f@@%@ki@%@”ﬁ@%@
D& % KPEM L2 g 28 CTH %5 (ILEIEA, 2007).
A FOWHNIAEMITIZIER—T, 42 H0ICiEx
NTHED, KEBELZRBOBEBHIENEZELZLN TN

20104F-11 A 17 H3Z A, 201147 H3 HZB
bRy W R L)
Oita Prefecture Southern Region Bureau, 1-2-1 Nagashima-machi,
Saiki, Oita 8760813, Japan
2 (k) AKRPEMAWIZE L v 4 — sh YLK EERFSE T e G
Coastal Fisheries and Aquaculture Division, National Research Institute
of Fisheries Science, 6-31-1 Nagai, Yokosuka, Kanagawa 238-0316,
Japan (BiFTIE © #ALKPER)
Ky BB PE
Division of Agriculture, Forestry and Fisheries, Oita Prefectural Office,
3-1-1 Ote-machi, Oita, Oita 870-8501, Japan

3 W SRR R i)
Oita Prefecture Eastern Region Bureau, 786—1 Ankokuji, Kunisaki, Oita
873-0504, Japan
K3 BLRMOKBERIZEAREE 2 > & — KEEEFE
Fisheries Research Division, Oita Prefectural Agriculture, Forestry and
Fisheries Research Center, 194—6 kamiura, Saiki, Oita 879-2602, Japan
(BUATIE, © K53 WL R MAOKPE 5E)
T yamada-hidetoshi@pref.oita.lg.jp

[

IS

o

(KA, 1987). HEEEFGIZ & - THER & 2= BB FREE
ISkmPEETH 5 (GBF, 1997). KRAETIX, FICEHAK
PGSR B O T—ARP D LEEM, il TEiE X h T
WA, FHI, AP THIEI N2 B RIZONTT [
WEE], [ERAKEER AN E] AL L L THM
fbxh, BMETHGEI XD Z &6, HERIENS A
Exo>TWE, L2LEMNS, 199412536 MY H 722
DUFE T OWMERIL, 1995 LI L, 413200 b~
%%@ﬁmﬁtaaiofhh(hm%ﬂ%k‘%ﬁ%ﬁ
FHEFT, 1994-2006) , EIFAKMEGILT LT3 & D L HESR
ENd. ZO78, Yekipl TN AEROMER % HIY
ELT, AP0 EELENERE200mm L FO A F &
BT 2ED AFIT > TN D, F7-, EETITEFZAY
R THS BT TS, L Lans, Bk
RUCIEOKIE 2 i K UED ITE I8 6 W, SO lES)
MR TIE, 6558 HEEHBEDOFEABETH D L
FZiohb.

BRSPS O Sl & MG 5 201k, il IR
BEitE L, BROKELFM§T 2 0E 2 H 5. FlilE
FEBOHE ke Lidatx— M#hins s, ak—t
%ﬁiﬁ“ﬂﬁﬁ%ﬁ%éa'ﬁﬁ%ﬁ%mifét
Z DFKRED 72 ¥ 12 1T 4 &WE%&U@E%@@W%&

— 161 —



SR - F7 IR - SR - L - EE A

B4 2 EMABEARRTH .

RO R & KEIZOW T, ZWEEmEld (R,
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G HA R HAND BRI X 2 O R A E 2 R
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Figure 1. Locations of the 3 fisheries markets where the speci-
mens of threeline grunt Parapristipoma trilineatum were
sampled.

¥ Le03EAKE AL, BEARICHWZ, &k, ZThbD
KEBAMIE, 1998-1999 412 A 13 CHE FL KB HI[X 0 i 3 8
—KPIVIZK S THIHEL 28D TH B H, —HIZEEH,
filfETHRE S =ik HEN T 5 (Table 1).

PARIOKE L CEREICH R, 28 (1), BXE
(FL) % 1mm¥fi, & BW) BXOVERRERE (6w)
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Eiro7z. F72, ARIROFEREE H» 6 I A HEw 4 5
728, EWIRAE R (GI) %X GI=(GWIFL})X 10712
FDEHRL 7.

H A O Bi%21d, Doiuchi et al. (2007) 1%V Bk iAi
BICK > TUT- 72, HAaMUIR S, egse-00%FK
VI ZF KNG AR Z b7 24080 1CaE L 72 t%, Wil
FHARUIEE (¥ —4" 329 — 24, Leica SP1600 ; 54 7
) AHOT, HAhOoiAmE 5 &5 ks s 7 S8
300um iYL, ZOHEKFEAT v F T 922 (Z
P —#LE) T2 4 KT RSB T TIER L 72, F D

Table 1. Sample data of Parapristipoma trilineatum used in the
present study.

Year  Month Fishing Nq. of  Range of fork
gear specimens length (mm)
1998 Aug.  Angling 52 244-352
Sep. Angling 51 198-316
Oct. Angling 60 201-336
Now. Angling 102 202-330
Dec. Angling 110 190-336
1999 Jan. Angling 91 195-340
Feb. Angling 47 203-337
Mar. Angling 106 191-318
May Angling 136 195-386
June Angling 148 196-346
July Angling 81 196-354
Aug.  Angling 84 207-389
Sep. Angling 49 235-326
Oct. Angling 64 194-321
Now. Angling 56 191-343
Dec. Angling 46 193-349
2001 May Set net, Angling 28 196-358
July Angling 27 204-294
Aug. Set net 26 215-250
Sep. Set net 16 152-194
Oct. Angling, Set net 43 184-298
2002 Jan. Gill net 26 182-297
2006 Feb. Angling 5 276-328
Mar. Angling 1 340-340
May Set net 2 156-164
June Set net, Angling 22 133-344
July Set net, Angling 124 122-391
Total 1603 122-391
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Figure 2. Otolith transverse section of Parapristipoma trilinea-

tum (FL: 297 mm, male, Jan. 27, 1999). Arrowheads in the
picture indicate opaque zones.
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MIU 7=, BhoBgiotreimet (&, 40-100£5)
T - 72, FREE 12OV, I & B 2 diise (B
W) BB E N T HAZE (R o A % 8
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HOLER AR U s 2 (AR R it 28 AN PRI 2 {18 P 1 by
MR E LTz, &7z, RIS H A0 5 &M &
AE R O BRI ZE FX, nf D TERIRE ] & 8 X7z,
TEWF I T & MR 2 & D4R L ERET — 212
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SRR 5 1 B AR O FEIRIIL, RibD Xk S51IZ6-THE
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Figure 3. Otolith section of Parapristipoma trilineatum of 1
year old (FL: 202 mm, female, Dec. 27, 1999). The open ar-
rows point to directions of otolith growth.
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Figure 4. Monthly changes in gonad index (GI) for male and
female Parapristipoma trilineatum in the western Bungo
Channel.
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Figure 5. Monthly change in proportion of sectioned otoliths
with opaque zone at their margins. Numbers on each plot in-
dicate sample size. No data was obtained for April.
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Figure 6. Von Bertalanfty growth curves fitted to age-FL rela-
tionships of male and female of Parapristipoma trilineatum.
Age was determined using otolith section, assuming the birth
date as July 1st.

DFo ko icHew xh7e (Fig. 6).

HE © FL=317 [1—exp{—0.659(¢+0.086)}] )
M FL,=327 [1—exp{—0.555(t+0.363)}] )

MEHED R KR %, FROEIZK > THRL2& 25, il

— 164 —



A F O &

BT 1% KETHBIZRE 572 (F=12.6, p<0.01). Mkt L
BIZ3IKE TORFIZTF VA, 4% TRXFER300mm 12 3E
T3 LRERXEOMMAERL, ZORIKITEA ML X
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HOWIEY 7 — & h 5 G I - En I R B & HEE § % &
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D& IHEE S e,

MEHEA A @ FL=320 [1—exp{—0.622(-+0.193)}] (3)
7z, MM KO10RELL EE—DIF & ® T, 20mmT

Table 2. Age-length key of Parapristipoma trilineatum caught in the western Bungo Channel in Oita Prefecture.

Fork length  Number of Age (years)
(mm) — specimens 1 2 3 4 5 6 7 8 9 10+
120-140 25 0.04 0.96
140-160 60 0.05 0.95
160-180 31 0.10 0.90
180-200 62 0.98 0.02
200-220 280 0.91 0.09
220-240 356 0.76 0.24
240-260 206 0.36 0.60 0.03 0.01
260-280 131 0.01 0.56 0.36 0.05 0.02
280-300 172 0.19 0.37 0.18 0.09 0.05 0.06 0.01 0.03 0.02
300-320 144 0.01 0.08 0.24 0.15 0.10 0.19 0.07 0.07 0.09
320-340 80 0.05 0.11 0.08 0.06 0.15 0.19 0.06 0.30
340-360 28 0.03 0.11 0.11 0.18 0.07 0.04 0.46
360— 6 0.33 0.67
Table 3. Age-weight key of Parapristipoma trilineatum caught in the western Bungo Channel in Oita Prefecture.
A) May—August
Body weight Number of Age (years)
© SPECImIERS g 1 2 3 4 5 6 7 8 9 10+
0-100 103 0.07 0.93
100-200 222 0.62 0.38
200-300 161 0.55 0.38 0.07
300400 70 0.03 0.31 0.40 0.16 0.06 0.03 0.01
400-500 77 0.13 0.25 0.25 0.16 0.06 0.08 0.04 0.03
500-600 47 0.09 0.19 0.04 0.19 0.17 0.09 0.09 0.14
600-700 16 0.19 0.19 0.13 0.13 0.06 0.30
700-800 13 0.08 0.15 0.23 0.54
800— 9 0.11 0.33 0.56
B) September—April
Body weight Number of Age (years)
© spectmens g 1 2 3 4 5 6 7 8 9 10+
0-100 28 1.00
100-200 342 0.96 0.04
200-300 162 0.35 0.61 0.03 0.01
300400 122 0.35 0.42 0.10 0.03 0.02 0.05 0.01 0.02
400-500 116 0.03 0.10 0.18 0.13 0.10 0.16 0.10 0.10 0.10
500-600 35 0.05 0.09 0.09 0.03 0.09 0.17 0.06 0.42
600— 3 0.33 0.33 0.34
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Table 4. Calculated total length, fork length and body weight at

age in year.
Age Total length Fork length Body weight
(mm) (mm) )
1 179 168 70
2 254 238 210
3 295 276 333
4 316 296 415
5 328 307 466
6 335 313 495
7 338 316 510
8 340 318 520
9 341 319 525

& DEXNEREMIZF51F 5 Age-length key (Table 2) & 100g
Z & DRERERIZ 51 % Age-weight key (Table 3) % fEK
L7z, &, PEUNHNCIZUNEE RS IR KR T163gIC % TH
LR SR SN2, Age-weight key 12D W T
RN E RO EEER L TR (58 ) & FEUNHLL
SNORH (94 H) 12501 TR L 72,
EXR-2R, EXR-FEKERF
EBXELERDT — 42 5MiEAADREXE (mm) &
2K (mm) OBIRIZLTO LS ICHiw &z,

TL=1.076FL—2.02 (n=1526, *=0.99) )

F72, BEXELREOT 42 6 Ml AADEXE
(mm) ERE (g) OBARITZLITO XS ICHiE S hiz.

BW=17.29 10" FL*'* (n=1543, ¥*=0.99) (5)

ZhoOBBRA 4), (5) X UHDRDOMEREBA A D KRR
(3) » B3RS -TEIRIC BT AHEESR, HERXE,
TR E % Table 412 L 72,
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PRG-I IR e Ak Shiz, 72, 2AL3IKAD
SEHESIZZREN, 227% L 14.6% T, 1-3&AN Tk
WERRE > T (&RD612%). 2O—FT, 10
W EOEIAIE74% L 20, WEETIINI3%E 5D T
W5 EHEE S e,

zZ =

A F O H Ml 2 85 U2/, AEWAEIC 1),
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Figure 7. Estimated age compositions of Parapristipoma trilin-
eatum landed from 1998 to 2006 in Tsurumi Fish Market, the
western Bungo Channel. Age 10+ means over-age group
(10-23 years old).

1y HEToKy AMIZEREh2 D lbh b,

HEUT A A ORAY, 1984) , fEBIRHYE (U - R,
1999a) # & OS5 REPE/F  (Doiuchi et al., 2007) 2%
J54HFITEWTE HADAREHM T 1RDERK &
N, T OREHNIAEINENCHY L Tn b, AR TEE
FROFERNE S, A S FOERMEEIC WO T E AR
1 D AEIF N & R SIS Y 3 5 6 & LTS Z
EAWEY LFT SN B,

F /-5l BRI & B TR LR R, RO
MO AEW MR TIE, HADRE2MHR M2 5 IEE
HINZZEL TR E VS BEAD 572, ZOXIIHADK
EAAMPFEINIZZ TS 28, #4254 (B -
AR, 2007) b T A (HPIEA, 2008), Iv 747
By AE T A (IIARIEA,, 2008), 7HY AL T A
(Katayama et al., 2010) T3 Ih T 5. ZOREINH
2B 5 HAaEH D%t (Directional Change) 1%, H
ABEWE N 350 CEMAT - AEWI O FRA 2 K #E 72 556
R, BERO X ERENRAR SN BEAITBWT, RNEW
WA A IC R EZoR T (Fril -
HANL, 2007, 1WAIEA, 2008; Fili, 2010; Katayama et
al, 2010), 4 ¥ FOFERMAZIZOVWT L WAL E X5
h3.

A F OF i & R IZBE T 2 BEIRO KSR I KL OARMRD
FER % Table 512/ L7z, AWFZE & [A) U#EN i :0c & % 47
WA TE 24T - 7R LS M P9 R O R & i35 &
2% DR D Al T BB ACE P SR O R & EI0lD | R
DREWI LR Sz, —J, Rk Ho-RERERA
B, EEENETOREIZ 15 E TidAEE Thl- T
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Table 5. Comparison of estimated fork lengths in the present study with those of previous studies (modified from

Doiuchi et al., 2007).

Fork length (mm) at each age

Aging

Area h Source
12 3 4 5 6 7 8§ o9 hma

Miura Peninsula 122 177 218 247 Scale Masuzawa (1967)
Shizuoka Pref. 119 185 235 272 Scale Sato (1971)
Kumano-nada 110 172 218 252 279 298 313 Otolith (Su)  Kimura (1984)
Goto Islands 127 178 219 253 281 303 Scale Kawaguchi and Yamamoto (1990)
Yamaguchi Pref. 129 184 228 263 290 311 320 Scale Kawano (1997)
Tokushima Pref. 150 221 261 287 307 326 343 356 365 Otolith (Su) Watanabe and Okazaki (1999a)
Kii Peninsula 166 206 237 260 278 291 301 308 314  Otolith (CS) Doiuchi et al. (2007)
Western Bungo 168 238 276 296 307 313 316 318 319  Otolith (CS) Present study

Channel

CS, cross-section method; Su, surface method.

HEHSALE, (LR TORRIT 16 F TIEAR
WA Tl > T =28, 7B W TR To®RE
AW A Fl 572, Zh 6 DR EZEITIKECE R E S 4«
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Table 6. Comparison of the actual age determined by otolith sectioning method and the estimated age using age-

length key and age-weight key.

Age (years)
Method and tool Se;rinzle
? 0 1 2 3 4 5 6 7 8 9 10+
Otolith sectioning method 580 0 267 141 56 32 19 10 17 14 9 15
Age-length key 580 1 262 139 57 32 18 12 20 10 9 20
Age-weight key (based on 580 0 256 152 54 30 17 11 19 10 10 21

individual weight)
Age-weight key (based on mean 580 0 253 161
weight in each container)

68 29 16 8 17 7 6 15
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