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Seasonal variation of the lipid content in the muscle and
ecological traits of spotted mackerel Shimizu-Saba
—When is Shimizu-Saba in season?—

SHOKO ISOGAWA,! KosAKU YAMAOKA?2* AND KATsuJl MORIOKA!

1 Faculty of Agriculture, Kochi University, Nankoku, Kochi 783-8502, 2Graduate School of Kuroshio Science,

Kochi University, Nankoku, Kochi 783-8502, Japan

We examined the seasonal variation of lipid content and ecological traits including gonad index of Shimizu-Sa-
ba, a population of spotted mackerel, caught off the Cape of Ashizuri. Sampling was conducted from December
2005 to November 2006. Fifteen fishes were collected in each month and were classified into 3 size classes: middle
size 400-600 g (M), large size 600-900 g (L), extra large size 900 g or over (XL) (5 fishes were sampled from
each size class in each month). The gonad index increased from December 2005 and attained the peak earlier in
order of the size class (XL: January, L: February, M: March). Lipid content of the dorsal muscle showed a com-

mon seasonal change in the three size classes, decreasing from winter to spring and increasing from autumn to

winter. The first decrease in lipid content of M and XL sizes was observed at the time of maturity and the early

spawning season, respectively. After the spawning season, the lipid content increased. Comparing the rate of lipid
given in autumn-winter with that in spring-summer, the former clearly showed higher content, suggesting that

Shimizu-Saba is in season in autumn and winter.

F—U—F cdwys, EIE, REASE BRI A

BHARIE &, BRI KRB C HEE K
HEEBRBAG O GRBIC L DRESI N, HIEFHKE
IBAR KT XN A <N Scomber australasicus DFF
B (HEOBKRIIT - THRERE 4436245 5) TH 5,
IYNE, TR NBORBEXKRATHY, HARE
¥, FEREACEEE, N\ A s L OHLEIAERRIC
IR AEBT 5.V BARREBIC WA, EEER»
LR EEEY SAEET ARG L, FEEE2> OEI
B E o AEE T AEERD, 2 DOEMOFEPHRE
TNTWBD FELEINFIERY FEICHD, EEE
B GUUEACPHEGRRER, S IR R RZEEIC
LENBELH S ERMONT V5D @METIE, =
< NIHIFRAEN & L TES2LREIEHR LEN TV S
» (http://www.pref.kochi.jp/ chisan/index.htm), #

DT BFEEIERIC B CREIN S O,
BEREWT Lo, HBWEEIPRESEATHRAINS
CEMBNT L DD, THEKYNR] ELTEBESIN
T&7,

BBV T, RLROIVEFAOZ &% [H] v
S5, Y BRKIEDOHIIEDD » TV AK~ZIT T T
EWbhbnTWwW5,5 Lal, THhiTARFCOEEBEOKRR
KEISDTHY, BRIEOREGEDOEEHEENC
DWTHREL ds T, —RIZ, EEEILVE
BRLWEDERD, A DLO% L DFA THET 5,
Z DIz, AORRIEBELEOHEH R RESLET
LrEZOND, #-T, BEEHO ) Z#R%R
WA - TRT el HEECEDERICBIT 5EE
HOBEBEM L RET 5 L CTHEHETHY, LEEN

* Tel : 81-88-864-5148. Fax : 81-88-864-5148. Email : yamaoka@kochi-u.ac.jp

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

208 HA, 1k, 2Rk

REHEZ BT ODFEORERE & L THAETRTK
THh, COBEM»LL, BRIEFD (A ZlREEE
DOEMHEFHIESERAOLPICTHI LITMOTEETH
Bo Eio, IRV NOIEBEREIZOWVWT, 400 g /itk%
TORBEDOLDIZDOWTHEINHNTIS 55,87 ik
K100 g 12 B EKRKSED L% KO TP /N IT>
WTHBEE N7l e\, £ 2T, AT, BARS
EORRBEE & NEOFMEE & A XFNMITL,
EFNbE THEKSEOR) EOMBEZHELPICTSI L
T HRYE L7,

MRELUHEE

HEA APERICHEVERSIEE, BMRLEEK
HERBREG? S, LAREEIC K> TRESNIZLD
AL o, SEERRIEEATE LR KT O & B
20 km DY T, 20054 12 A 27 B 6 2006 42 11 A
30 HOMARC, mH 1E 15 @& >, 5180 k%
BEL, #ERBRREINLEBEDOS S, FEB LT
400 g L 600 g A5 5 fE £, 600g LA E900g k%5
4k, 900g Ll ES5EEAZEILL /2, AEL00gLE
600 g K OME % v 4 X, 600 g LLE 900 g FKifhD
ARz KA X, 900 g LA EOBEEEERY A XL EHE
L7z, COEFEET, mHORBEARICEWTERILE
BHREICESVTHA Z5TF LT AT LITESL,
REATBABRICKRL THRZCELRD, BXE
(FL, mm) # lmm £ CTHRAIEL -, hE (BW,g) k
JUEHREE (GW, o) BETLEMEFESHWTO.1
gA—H—ETHEL L, WHHNTAMBORELSL
HHBETIT- 72,

IEEEE HSRAo#iTKRER, T %A g,
LIRIBIC ) CHE A& L L, EAAEZE V- 72, &
ERE B> TER LIRRICT D 50, FRIZRE

FFEAEIVFH v X—THIP < H—ITTDEL
COIVFREISIEEE T, —30°C TAHKREL
SVFHDOIREEEITY v 7 AV —EVIZEDHIEL
7oo IREMBICHBARAETRAIVF 20 5g AL, &
RFREE T B U T AR 25 g IC Ko TR 6 BEIs M X/
#, VgL I—7)150mLIic XV 15 BREHE L
7o ,
EREEE RAOBELL T, AEEIERKKG
(Gonad Index) fli (=GW/FL3x109)9 #&H 7=, K
D BA&OEE L LT, fEHEE CF (Condition Factor) f
(=BW/FL3x10%)9 #HEH L 7z,

& R

BEH 4 X ERICHV/BEORKEEIT 8 AIC
BRESIN/A1221.0g, RAOEEZIACEES AL
3854gTHY, FABIXRILI AICEEINA 459
mm, HPBRXEIZI1IZAICEEIN/Z315mm Th-
7z (Table 1), 20Xz, FEBL CTEHEEDOY A R
DEFRABAFTE/,

ETERRBEIS HHBIATRE Th - iR, £ T
DY A ZDOEHT 2005 4E 12 A5 6 2006 4£ 6 B DT
Bolze AAEEDOEFERRAEITHOEELEE % 5 5
b, BTOYAXTI2ANLL L AICAIFTHALIE
&, HBRITAX, KIAX, A ZOIRICTHKHEICE
THRHBRENERS R LN, RAMEIL, B4
K, KFAX, ¥ A XDIEIZAE L, Thih 10.97,
787 B LU 376 TH o7z, ZDH, £TDFAAXTE
RAETHESPPICEAL, 6 HI2id 12 A & AFEOEWE
TR L7, 6APDIIR T TIRHEWETET L 7
(Fig. 1),

EHE  IGE CF OFHiE#Mz L TOY L XTRL
ErEzrL, EFrHE BHAH~8H), BIUEMLLX

Table 1 Body weight (BW, g) and fork length (FL, mm) of samples

Middle size Large size Extra large size
BW FL FL BW FL
2005.12.27 490.2+42.9 339+1.5 713.9+£49.8 385+0.9 922.5+29.9 405+0.6
2006.1.27 502.5+43.1 354+1.1 620.0+48.1 368+1.6 1063.0+108.6 412+1.3
2006.2.19 484.6+23.7 350+0.6 697.9+36.5 394+0.9 854.3+41.6 412+0.6
2006.3.28 534.5+23.8 362+0.7 819.3+49.7 396+1.6 1073.8+91.0 429+0.9
2006.4.23 503.6 £47.1 347+1.2 746.0+£76.2 384+1.1 928.8+35.6 408+0.7
2006.5.29 510.3+53.9 344+1.0 785.8+43.4 395+0.8 975.5+£41.9 419+04
2006.6.23 555.9+£26.5 361+1.0 652.1+35.4 377+0.5 1023.5+113.5 433+1.2
2006.7.28 542.5+37.4 364 +1.0 776.1+£63.1 407+0.9 952.6 263.4 430+1.5
2006.8.23 536.6+17.6 355+0.2 726.9+63.5 382+1.4 986.6£121.6 428+1.5
2006.9.28 463.9+65.5 344+1.4 722.3+91.1 396+2.1 955.7 +52.6 429+1.8
2006.10.26 550.3+£9.2 364+0.3 736.4+£82.3 399+2.2 1017.6 +65.6 435+1.4
2006.11.30 514.8+284 353+1.1 742.8+52.7 393x14 971.8+59.0 427+1.7
(n=5)
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Fig. 1 Seasonal variation of gonad index. m, females; O,
males; —®—, average of females and males.
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Fig. 2 Seasonal variation of condition factor. —#—, mid-
dle size; —A-, large size; —®—, extra large size.
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Fig. 3 Seasonal variation of dorsal lipid content. —#—,
middle size; —A—, large size; —~®—, extra large size.
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Fig. 4 Relation between dorsal lipid content and condi-
tion factor. (A) From December (2005) to January
(2006) and from September (2006) to November
(2006). (B) From February (2006) to August (2006).
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