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Age, growth and reproductive characteristics of yellowtail
(Seriola quinqueradiata) caught in the waters off western Kyushu

Tetsuro SHIRATSHI'*, Seiji OnsHiMO' and Ryuji Yuramr't

Growth and reproductive characteristics of yellowtail, Seriola quinqueradiata, collected off western Kyushu from Feb-
ruary 2003 to April 2007 were determined based on vertebral centrum readings and gonad histology. The formation
pattern on the centrum surface was distinct, and opaque zones (annuli) were visible. There is no significant difference in
the von Bertalanffy growth parameters between males and females, and the combined growth model was FL,=1042
[1—exp {—0.311 (¢r+0.988)}], where FL, is the fork length (mm) at age ¢ (years). The spawning period was estimated
from March to May in the study area based on the results from monthly changes in the gonadosomatic index and matu-
rity stage composition. Maturation body size (FL) and age were estimated to be 605 and 632 mm for male and female,

respectively, and 2 years old for both sexes.
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Figure 1. Collecting sites of yellowtail commercially caught in
the waters off western Kyushu. The size of circle indicates
the number of fish caught at each site in the present study.
The total number of collected specimens of yellowtail was
270.
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Figure 2.

Photomicrographs of the testes at various developmental stages of yellowtail. (a) Stage I: spermatogonial

proliferation stage, (b) Stage II: early spermatogenesis stage, (c) Stage III: late spermatogenesis stage, (d) Stage
IV: functional maturation stage, and (e) Stage V: post spawning stage. Scale bar: 100 yum.

Figure 3. Photomicrographs of the ovaries at various develop-
mental stages of yellowtail. (a) Stage I: immature stage, (b)
Stage II: developing stage, (c) Stage III: vitellogenic stage,
(d—e) Stage IV: mature stage, (f) Stage V: spawning stage,
and (g) Stage VI: resting stage. Pof: postovulatory follicle.
Scale bar: 100 ym.
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Figure 4. Photograph (a) and schematic figure (b) of centrum
with three annual rings of yellowtail. Black arrows in (a) and
black bands in (b) indicate annual rings and the opaque
zones, respectively. F, focus; CR, centrum radius; r,, ring ra-
dius of the boundary from an opaque zone to a translucent
zone.

fTo7z.

#w 2

FIEIRE SRR (GSI) DBZE1E

HEDE GSHEE, 2 HIZIX1.70 & B D R4 IS LB,
3HICIZGSHEA 389 1ML, 4 A KOs HiCidzh e
N755% KU839& mW i &2 /8 L 7= (Fig. 5a). 6 A12id
025 L TR¥IZEA L, 7TH2 5 1 H £ TIRKWME (0.08-
022) R L7z, 72, Mo F¥GsiHiid, 3 I FHiE
180 £ E< &, 4aHB KU sSHIZIERZhZThs510%
KV571 EEWE AR L7 (Fig. 5b). 6 HIZI1208112F T
B ER L, TH2 6 2 A % TIHKWME (0.35-0.80)
RNL 7z,

ETEIRFEEREOHE RSO BEIL

A FERR O E O BIEEORER 2 &, MEHERN I &7 B O
BLEIA O AZAL & # 7= (Fig. 6). HEOKEHIZ 2 A 213K
FIERETH] (Stage 11) & B WS EH] (Stage IV) 12H D, 3H
1213559 30% O MK 2 PERG B (Stage V) 123 L T 72 (Fig.
6a). 4HB LV 5SHDITL A E DK PG O KEY %

GSI

GSI

T 1T 1T 11
JASOND
Month

o
=
=
> ]
=
o

Figure 5. Monthly changes in the mean gonadosomatic index
(GSI) of male and female yellowtail. Vertical bars represent
the standard errors. The number above each plot represents
sample size.
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Figure 6. Monthly changes in the frequency of occurrence of
various maturity stages of male and female in yellowtail. Ma-
turity stages of male and female see Figs. 2 and 3, respec-
tively. The number above each column represents sample
size.
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Figure 7. Monthly changes in (a) frequency of appearance of an
opaque zone at the outer margin of centrum and (b) marginal
increments (MI) of centrum in the yellowtail. Open and close
circles indicate the specimens with translucent and with
opaque zones at the outer margin, respectively. The number
above each plot in (a) represents sample size.
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Figure 8. Relationship between age and fork length. The solid
line indicates the von Bertalanffy growth curve estimated in
the present study.
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Figure 9. Relationships between (a) the five maturity stages of testes and gonadosomatic index (GSI), (b) the five

maturity stages of testes and fork length, (c) the six maturity stages of ovaries and GSI, (d) the six maturity stages
of ovaries and fork length of yellowtail. Maturity stages of male and female see Figs. 2 and 3, respectively.
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Figure 10. Comparison of growth patterns estimated from the
von Bertalanfty growth curves of yellowtail reported in the
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study.
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