KEEMFEWFFE 83(2)  87-92, 2019 Bull. Jpn. Soc. Fish. Oceanogr.

BREEBHTRESNAEY v (TUVHA) OHEBERE

SSEAEC T, JKEPEREEIE?, MBI

Age in days and growth of juvenile yellowtail, Seriola quinqueradiata,
caught in waters off Kagoshima Prefecture, southwestern Japan

Hirotoshi SuisHibou! T, Shizuha Mizuno? and Teruhisa KomaTsu? 3
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REFOMEREIZ, BTWZECHds SN0 (1992455 H, WY FBOREBMBRE) L0 o7z AR R ORAE
RO EN TR T 2 RRBOKIROE DS, FREFI L OATIIZEE OEARMICBIF 2 EEO—NTH L LEZHND.

F—D—K:®Vya, TUMMA HAHEEE BE

We are developing a system to estimate a migration period of juvenile yellowtail (Seriola quinqueradiata) in waters off Ka-
goshima Prefecture. As a part of this research, ages in days and growths of juvenile yellowtail associated with floating sea-
weeds were examined with an analysis of otolith daily increments. Sagittal otoliths were obtained from 343 juvenile yellow-
tails caught in waters off Kagoshima Prefecture in March and April from 2010 to 2012. The analysis suggested that ages in
days of specimens were between 22 and 69. By grouping specimens into collection month groups of each year, birth months
of those collected in March and April were estimated to be from mid-January to mid-February and early February to mid-
March, respectively. Growth rates of the specimen groups in order starting with the fastest were in April of 2012, April of
2011 and 2012, and March of 2010 to 2012. The slowest growth rate was in March of 2010 to 2012 in this study, and greater
than that reported in the previous study on growth rates of juvenile yellowtail collected in May 1992 around Goto Islands in
the East China Sea. It is estimated that growth rates of juvenile yellowtail groups by months and areas are positively related
to their water temperature environments, which they experience, depending on their hatching periods and growing areas.
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Figure 1. Map showing survey lines of visual observation, and

net sampling of floating seaweed rafts and yellowtail juveniles (broken

lines) by Kagoshima Prefectural Fisheries Research Vessel, R/V Ohsumi, and boundaries of sea areas in waters off Kagoshima Pre-
fecture (bold solid lines) with capital letters of S, N, Y, T and O that correspond to sea areas of Seisatsu, Nansatsu, Yakushima, Tane-

gashima and Ohsumi, respectively.
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Table 1. Details of specimens collected in waters off Kagoshima Prefecture in March and April from 2010 to 2012.

Samples for analyzing

Month Da Area Latitude  Longitude SST Collected
Y (°N) (°E) (°C) " FL (mm) individuals
Ave. (Max.—Min.)
2010
Mar. 7 N 31.22 130.01 19.1 6 28.2 (41.0-19.0) 25
Mar. 7 N 31.21 129.69 18.9 3 20.7 (23.0-17.0) 3
Mar. 7 N 31.03 129.58 18.5 6 27.0 (33.0-21.0) 20
Mar. 12 T 30.25 130.82 20.3 7 40.7 (56.0-25.0) 81
Mar. 12 T 30.23 131.01 20.3 13 44.0 (55.0-38.0) 201
Mar. 13 0 30.90 131.01 17.7 10 28.5 (32.0-26.0) 136
Mar. 13 0] 30.89 130.71 18.3 10 35.9 (66.0-25.0) 40
Apr. 7 S 31.59 129.92 16.2 11 43.6 (67.0-24.0) 13
Apr. 8 S 31.64 129.43 18.3 8 51.6 (61.0-39.0) 202
Apr. 11 N 31.07 129.57 223 15 41.3 (48.0-36.0) 581
Apr. 15 Y 30.50 129.59 22.9 23 41.1 (56.0-31.5) 167
Apr. 15 Y 30.37 129.44 232 3 39.3 (42.0-38.0) 31
Apr. 15 Y 30.32 129.47 22.8 3 40.0 (47.0-34.0) 85
2011
Mar. 3 N 31.13 130.41 18.9 1 21.0 (21.0-21.0) 2
Mar. 5 S 31.65 129.34 17.9 1 23.0 (23.0-23.0) 1
Mar. 5 N 31.02 129.51 20.7 2 33.0 (33.0-33.0) 2
Mar. 5 N 30.90 129.50 20.2 4 21.8 (30.0-16.0) 5
Mar. 5 N 30.85 129.57 19.6 3 21.3 (24.0-16.0) 6
Mar. 6 Y 30.02 129.82 22.6 11 23.3 (26.0-21.0) 37
Mar. 10 Y 30.04 130.49 21.1 8 27.9 (34.0-19.0) 8
Mar. 10 T 30.56 131.14 21.0 11 29.5 (40.0-19.0) 11
Mar. 11 0 31.02 131.01 18.4 10 26.1 (33.0-18.0) 19
Apr. 5 N 31.28 130.12 17.5 6 31.5 (37.0-23.0) 8
Apr. 5 N 31.38 129.93 17.2 3 43.7 (51.0-36.0) 5
Apr. 5 S 31.52 129.62 16.3 7 353 (47.0-25.0) 7
Apr. 5 S 31.77 129.60 16.6 1 26.0 (26.0-26.0) 1
Apr. 6 S 31.40 129.92 17.3 12 40.7 (49.0-36.0) 64
Apr. 9 Y 29.96 130.10 21.3 10 50.8 (66.0-35.0) 17
Apr. 9 T 30.31 131.05 18.7 14 492 (62.0-33.0) 17
Apr. 10 ¢} 31.02 131.04 16.6 4 493 (71.0-15.0) 4
Apr. 10 0 30.91 130.72 19.1 6 36.8 (48.0-12.0) 6
2012
Mar. 3 N 31.41 129.89 20.6 10 243 (38.0-17.0) 21
Mar. 4 S 31.59 129.93 21.2 2 21.0 (22.0-20.0) 2
Mar. 4 S 31.50 129.86 21.2 2 19.0 (20.0-18.0) 2
Mar. 4 S 31.44 129.77 19.7 6 30.7 (37.0-27.0) 7
Mar. 4 N 30.88 129.71 21.2 10 27.0 (37.0-19.5) 26
Mar. 6 Y 30.38 129.48 19.0 10 26.0 (36.0-21.0) 143
Mar. 7 T 30.49 131.10 20.7 7 47.1 (70.5-37.0) 7
Mar. 7 T 30.73 131.18 19.6 4 19.3 (22.0-17.5) 28
Mar. 8 0 30.91 131.01 20.9 9 31.7 (52.0-25.0) 51
Apr. 6 N 31.06 130.49 17.1 3 59.3 (78.0-50.0) 3
Apr. 9 S 31.57 129.87 16.6 6 50.6 (74.0-34.5) 7
Apr. 9 S 31.48 129.80 16.4 2 27.0 (28.0-26.0) 15
Apr. 9 N 31.25 129.53 16.7 7 41.1 (48.5-33.0) 29
Apr. 12 Y 30.08 130.69 19.3 10 56.0 (116.5-28.5) 20
Apr. 12 T 30.15 130.93 19.3 2 78.8 (84.5-73.0) 60
Apr. 12 T 30.39 131.09 19.7 7 53.9 (75.0-40.0) 8
Apr. 13 0 30.92 131.02 18.1 9 53.1 (78.0-35.0) 22
Apr. 13 0 30.93 130.69 16.6 5 40.8 (75.0-28.0) 38
Total 343 37.7 (116.5-12.0) 2,294

Abbreviations of areas are shown in Fig. 1
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Table 2. Birth dates classified into early, mid- and late month groups estimated with an analysis on sagittal otolith increments of speci-

mens collected in March and April from 2010 to 2012.

Birth month
Sample Jan. Feb. Mar. Total
Middle Late Early Middle Late Early Middle

Mar.2010 5 28 18 4 — — — 55
Mar.2011 — 17 31 3 — — — 51
Mar.2012 3 31 24 2 — — — 60
Apr.2010 — — 3 7 14 32 7 63
Apr.2011 — — 3 20 29 9 2 63
Apr.2012 — — 2 16 15 17 1 51

Total 8 76 81 52 58 58 10 343

D72 BT, KEDOIHLAHOMOKEERE, THNOF
BOREAOAIEZ FRGEICE DR 2 oER LI
ZHEILE & 7 % 728, Bonferroni fli1E 12 £ V) A Kk % 3
L7, ANOBRICEDSZRVEIIODVTE, 60
T8 ET—L, FEDOTULRAZRD.

— I, BEOREIIBEARIZ 2> THITH L 25
e, RERITE TRy BESH LN (R
7 2004). L LA, AFZETHWZEEARD H i
FATIE, RXEIGHEIHE > THEEBEEMICHEML TS
D, BERFZEMEICELTVWRWEEZ SN 51T,
SeAT W92 (Sakakura and Tsukamoto, 1997) T i 8 £ B # %
HnTwizZehs, TORKOME E, AL TIENRE
RICHRBEB AR L7z, LA T, RIS TRI R
KL, FEAOHEHPIIH L COABEHITETH Y, sMHF
PIIEEH CTE W LITHEEFLETH 5.

KET —4

Y v 21 18-22°C O HIPA TILARBKIRATE W T LR
v (B - L, 2010) 2 & A5, Sakakura and Tsukamo-
to (1997) W2 1924 REDE Y v a &, KBFZETH
W72 2010~20124EBREE T ¥ T DZNENHHEBR L 72K
MERBE WD 720, [ARIT 7 = 7= (http://www.
data.jma.go.jp/gmd/kaiyou/data/shindan/a_1/japan_warm/japan_
warm.html, 2015 4E2 J 26 H) X 0, [H > - diie b &5 i 4
T O THEY F BRI @ 1992 4F K UV 2010~2012 4F @
%7 (1~3 1) L&EF (4~6 H) O3k Mm%z AT
L, gL 7.

#® 2

2T T ONEEIX & Fig LR, £V Y 3
DRI EHPAIZ12.0-116.5 mm, W >~ 7IVEREH M O K
K13 16.2-23.2°C T - 7= (Table 1). i S 7z H il
PAIZ22~69 AT, WALHIE, 3 HIRERHFICOVWTIHLA
FR»S2 A, 4 ARERICOVWTIZ2 A 53R

A OHPAICH D, FEICX HILH OFPHOE N IZITE A
ER o7z (Table 2).

BERIE, WTIhofES 3 ARER L 4 AREROM T
MAETICE Z R D0 5 1 (2010~2011 4 @ p<0.001,
20124 1 p<0.01), [AHENCHBIT R LEIZ4HRERED3
HIREBR LD DWICKRED o7z 3SHRERTRIREICE
MIZEDFRD BN o 7275, 4 AIRERE CIIERMZEIED
i, [ HEICBIT 2R LRI 20124FREM 272010~
2011 4EFRETE L D R E Do 72 (p<0.001). ThbDH, FH
W2 BT BB EIL, 201244 HERERE, 2010~20114-4
FERERE, 2010~20124F 3 H3REHDNHIZKE hoiz. £
NZENOEERIZLTO X 512 -7 (Fig. 2).

20124F 4 HERHERE "FL=11.25¢"01P (1)
2010~20114E 4 FRERE (FL=15.02¢"92%P )
2010~20124F 3 H#RIERE ' FL=7.76e"P 3)

Z 2T, DIZH#, FLIZRAZE (mm) Z25ET.

B F b ERHEE, (NECS: Fig. 3) (2B 5 F3 il KiR
1%, Sakakura and Tsukamoto (1997) 25 Y ¥ T 24 L 72
1992 4ED4Z (1~3 H) H713.9°C, % (4~6 H) H17.7°C
THo72DIH L, 2010~2012EDEFEDT12.4-132°C, F
FEN16.6-17.9°C &, HFEHTEMRICLDEVIZIZEAL
Lotz B7% LY FilErE R (SECS: Fig. 3) T,
1992 4 DA ZFE D3 19.4°C, HFEN2.7°CHE > 72DIH L,
2010~2012 4E D4FEHT18.9-20.0°C, HFHT22.5-23.4°C &,
B F AL TR A AR, IS 2 BVIZIZEAE R D5
72, WINROFEIIBW T, BTl B 54
ORI, FACTRIERIC B 5 HEF O TFHiEm
Kik& Y HEA - 72 (Table 3).

E
AHZEDRER, WFNOELFHERIZB T 5RLEE, 4
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Figure 2. Relationship between age in days (D) and fork length
(FL) of yellowtail juveniles caught in waters off Kagoshima
prefecture, southwestern Japan. Solid lines show the estimat-
ed growth curves in fork length of specimens caught in April
of 2012 (a: FL=11.25¢*%'P) | April of 2010 and 2011 (b:
FL=15.02¢"%?*P) and March of 2010-2012 (c: FL=
7.76e%93P) obtained in this study. Dotted lines show the esti-
mated growth curve in total length of wild yellowtail juve-
niles reported by Sakakura and Tsukamoto (1997).

HREBOF 3 HIRER LY b RED o720 B - FHH
(2010) 12X B &, BV v aOREIZFFT KRS L 2L
L, 18-22°C DM T EKIROMRERX T L HEDHL 72 5.
SHERER X, 1Aha» o2 AhaicgE Lz Esh
722 L5 (Table2), A0 HRET TOM, FREK
Wl chr2HEGLHM AL EICRD. —T,
4 FRERRE, 2 A LS 3 AR ICRE Lz ST
722 L5 (Table2), A0 HRET TOM, FEREK
WIS BT 2 KRB EZ B L -2 812k b, 2D
DEY ¥ AOEEREAIANTH 57-0, EEEOREKIR
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Figure 3. Map showing main spawning months and areas of
Tsushima Warm Current stock (dotted area) and Pacific
stock (shaded area) of yellowtail according to Yamamoto et
al. (2007). Zones indicating northern (NECS) and southern
(SECS) East China Sea with solid lines defined by the Japan
Meteorological Agency are used for referring to mean sea
surface temperatures of the two areas.

data.jma.go.jp/gmd/kaiyou/data/db/kaikyo/jun/sst HQ.
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Table 3. Sea surface water temperatures in northern (NECS) and
southern (SECS) East China Sea (see Fig. 3) in winter from
January to March and spring from April to June of 1992 and
from 2010 to 2012. Sea surface water temperatures were ob-
tained from the web pages of Japan Meteorological Agency.

Winter Spring
Area Year (Jan.—Mar.) (Apr—Jun.)
NECS 1992 13.9 17.7
2010-2012 12.4-13.2 16.6-17.9
SECS 1992 19.4 22.7
2010-2012 18.9-20.0 22.5-23.4
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