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Development of Eggs, Larvae and Juveniles of Jack Mackerel,

Trachurus japonicus

Akira Ochiai, Kazuma Mutsutani and Susumu Umeda

(Received September 10, 1981)

Morphological development of jack mackerel, Trachurus japonicus (Temminck et Schlegel) is
described from 196 specimens reared from eggs to juveniles in the laboratory at Tosa City, Japan.
The egg is spherical in shape, and of moderate size, 0.87~0.90 mm in mode. It is characterized
by a light brownish oil globule, 0.17~0.22 mm in diameter, and a narrow perivitelline space.
During the late stages of embryonic development, the oil globule becomes situated rather close to
the head, and on hatching is immediately under the forward part of the head. Hatching takes
place about 40 hours after fertilization at water temperatures 20~ 22°C.

The newly hatched larvae are 2.3~2.5 mm in total length, with 18~21 (8~10410~11)
myomeres. The most characteristic feature of the larvae is the extension of the anterior end of
the yolk sac beyond the anterior margin of the head. On the 4th day after hatching the body
reaches approximately 3 mm in length, and the yolk material has been absorbed.

During the early postlarval stage, the caudal rays, the base of 2nd dorsal and anal fins begin
to develop, the body attaining a length of about 6 mm. The preopercular spines appear for the
first time in the 7th day when the larvae reach about 3.4 mm in length, and increase in size and
number during larval development. During the late postlarval stage, the body is elongated
to approximately 13 mm in length. The Ist dorsal and pelvic fins are becoming evident at the end
of this stage, the 29th day after hatching.

Soon after reaching the early juvenile stage, the preopercular spines become less conspicuous
and have almost disappeared at the end of this stage. Small scutes developed along the later-
al line can be observed in individuals as small as 19 mm in length. Both the scutes and body
scales are well developed in individuals longer than 26.5 mm in length. At the late juvenile stage,
complete number of rays is present in the pectoral and caudal fins. The juveniles attain about 55
mm in length at the end of this stage, about 60 days after hatching.
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—77, EAmoBRE~7 v 20 B Wi i T
guL, 1980454 A 18 Hic kb L7-f92 FROff A% |
FyDRvIA PKETI HRMGITT LS. T0HEixs e
VoK R AR 15 F VKEET 46 HIE, 4 b vkl
O2xF-T 7 O, T HiIC 3.6mx3.6mx1.8m
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bodg=)3ivva, 8Arba~<iva, 32
HhbA 7o vs A, 46 HAMBT7 3, 54 BHAB=
A7 0E=H D vFET IOREYWESE 2T ek,
ARt OGR4 - A CofFEMEF 4 A 18 anb
6 A 17 B) oKkl 19~24°C TH 5.
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Fig. 1. Developing eggs of jack mackerel, Tra-
churus japonicus. A: Early embryonic
period. B: Late period immediately before
hatching.

7z (Fig. I).

FROHE S{ELEEDFHRILEE 23~2.5mm
Gr#g 24mm), wr=Y YEFETS 2.3~2.5(2.4) mm
(Fig. 2A). JPEX B O MEEICH > TR E L, HAKT
R 0.97~1.06 mm, £5#& 0.45~0.58 mm, ZDEHEIZ
AHAERAH 2 H 5. WEOERBICE 0.22~
0.27 mm OEk | A H 5. RPN ned, Bl
HROTETZNREFTLTESOD, BEfcil->TH
I 5. Lk RE T RO EHlE R B 1
FICHEZIT 5. FEFZRIINEG O KHBA LD FECINH
DIEHENC WAET A, UL 8~104+10~11=18~21. 5
b#2 A HICi34E 2.7~2.8(2.7) mm, s =) v REE
T 2.7~2.8 (2.7) mm. JPFEi300fE/)s L TR 0.63~0.73
mm X 0.43 ~0.45 mm, yhERILEE 0.13~0.22 mm. &Ik
MEFE o Wil Epfic Enmc iz T 530y, &
@R MAQ R, ATMAE, BRI CEAET 5. W
Mgt 10~11410~11=20~22.

SAEH 3 A HIIZELE 27~3.1 29 mm), hr <Y v
H4E T 2.6~2.9(2.8) mm. P (0.47~0.53)x0.18~0.25
mm) ylEk (0.10~0.16 mm) (% X HIZUfE L T SALiT
Hof 12 i s, RBIEHEF TR 0.20~0.22 mm, 0,
WA THTEE 2 T 5, TP
Mcpa< . BaZimaimmn L owsic BT 5. i
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Fig. 2. Larval development of jack mackerel. A: Newly hatched, total length 2.4 mm. B: 5th day after

hatching, 2.9 mm. C: 10th day, 3.7 mm.
day, 14.7 mm. G: 41st day, 26 .0 mm.

¥ur 10~12411~13=21~25. 5k S A EHCIIAEE
3.0~32G.) mm, kA=) VEET2.8~3.0(2.9) mm
DREE-CERITBHE L TR TR» b e (Fig. 2B). (i)
ELCEL ), mEBVWTRIAL, TR EHEI YL
PR, WL S bbb, (kO HIE P 1 Z 0k
A SEERBOERNE T~8 ETAE V. Wi,
12412~13=24~25.

Hb% T HETIZLE 3.2~3.8@4) mm, ri <Y v
EE T 3.0~3.4 (3.2) mm. ENEK I N, BIEZEICHY
STEVG2ARDOHEAHETS. 10 HHIRIZEE 3.7~4.5
@4.1)mm, rAr <Y VEET 3.1~3.9 3.5 mm. EFEHD
Jetal  ICHA D/ B B, BRI DM IE bR i
NI BEREERS S, FINEFHIEEEILT A
gz 4, g 1+ 1 (BRAFES) +1~4fE e 508, &
QI AHED UL E L THiv (Fig. 20). (A8l drfs |-
DEERBERIRIAE e h 6~12{8 & 75,
¥uz 12412~13=24~25,

15 AHIIEERE 4.8~57(53) mm, &~y VG
T4.4~51@8)mm. it fAENnELLLKEL 5 (Fig.
2D). HEHOFTHEBELZI IV FES 1 R0/
oD, MEBEETHIILCREL, NET 4~T M

D: 15th day, 4.8 mm. E: 20th day, 5.4 mm. F: 30th

T I~24+1+1~2 . BRSO B HCRED I
Kr@Robhs, BEIATb Y MEEETS. 20
HEKZ4E 6.0~69(6.4)mm, sr~Y YEET 5.4
~6.7 (6.1) mm. T D IFHAH L < Yotk dh v, BIHE
DEEMELZ LM Bl i 2~3 A, BT
i 1 £4L2pA < (Fig. 2E). B4 o s g 2
BIZHEL, O 3~4+1+4~5flilrcsn. #2%
HECEEED RN B L, RBIBIE Il - 7o B HER
MOTHRIFTCALIE LT 16 KDOARHH K EFTE L bhB.
REFRRHLAS B TREE T, & CHEITmCS
<, hBOBEMEFRHE EOL DN EL b 1FkDO/R
SRR E 7e 5.

25 HEWIZSEE 8.0~9.4 (8. 7)mm, A~ vEE
T 7.8~8.3 (8.1) mm. H Lo yific < Shabh b, #
O FEBEEEIMES, Bo/hiiy 2~3 K. [k
FEBENZETO M, SET 341450 BRI LA
& LEIrCRATCEIBE L), FHENREL
3. WER 2 e TE SN L, & 1
TN DD, REEREFESEY, KRR TRXTARSE
T 17 K. BERCERTINC 3 A, MfBiciikgess, M
B S A BT 5.
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Fig. 3. Growth inflection as it effects change in
relative head length in jack mackerel.

HEOFE 30 FHCT TR &k v £Rka
13.0~17.0 (14.6) mm, + A <= VY v [ExE T 10.2~15.0
(12.1) mm. FEHEFZINK % 21, BEBR&E LR
T5%. BILxk/N2oesnhs (Fig 2F). EFHcizg
KoWH)rH 50, FHREIHE 2. Bifoh iy 3~4
A. WIS E OBULO0BMT 52, TORILAZT 6~
7 B, HFET 4~5+146~8 i TH B. kg VI,
30~32, BfiE 111-27~28, Jfgfi% 15~18, 5 I, 5 Tl
BB EThThERCET 5. BB E2CHAT 5.
RBEEI XK ET D, BREXTNTARSET 17 K. LY
RO FR L) HEACHTTICB . BEERBLALT
DIEHEEE, BiER IO RBOMEIE e b RET B, %
7o, BB BE E2 RAR L e B FEE R

Body depth in mm

253 4 56 810 15 20 30 4050

Total length in mm

Preanal length in mm

253 4 56 810 15 20
Total length in mm
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Fig. 4. Growth inflection as it effects change in
relative body depth and preanal length in
jack mackerel.

24~25 {@.

BERIC &b TR/, TR, A Sk X
OFails S fbr Bbh s, BHO NHizeRk 18~
23mm T 0~2 &, 25mm P ETFNTHELT 5. i
i Y 4R 18~22mm (kA=Y YEFET 16~20
mm) TE THNEOMSMA L T4k LD, 22~28mm
(20~26 mm) TH L < WA L TH%K% 0~4 @, ST
I~24143~4 Bk /e s, 2K 30 mm Fijt& CIRPIRRE
A LT LR, ML IRBMEE & 7e D, 35 mm )
ETie< HkT 5. B4R 30mm [k CEON
ST X > TRID 2 B2 5. BiEsGreR 21
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mm LT TS (R4 +7 (k%) +5 (kL) &, 21~
23mm T 4+9+4 A&, 28 mm KijT 24+ 13+2 4, 29
mm L ET 1+15+1 k&7 dh, RBiEDOHKDS 30mm T
WXk e e s, KalEd& ek 26.5mm (25 mm) LIF
Tix 19~22 &, 26.5~30 mm (25~30 mm) T 22~24
AT, EFBOWMENTHAEDOZH X b EV2S, WL
YRS MERIL IR A T OTCV A, 30 mm L E Tk
25 K (BE) Eheh, MefiEdmilb&idRs.

BSOS I ENT TLE 19mm (<Y V[
FT 17 mm) TR bRGHPRHTTHLBL,
20 mm (18 mm) LA ECiafifi&lic RHbh 5. 26.5 mm
@25mm) P ETcxzhzhic LEo/ LA L. L
DEEIAR 23 mm (21 mm) Ji#% TREHTAE & A5
RMFHCHE LA L, 26.5 mm (25 mm) Bl - Cixfhz:
DOERICHKET S, £ 225mm 2l mm) b ETF
DM WA B b 5. £ 26 mm D5 LK 41 [
HD O TR Rl B s =7 ool s
(Fig. 2G).

MR SRCATHHER, s IOILMNED
M E T, FHEANEZACTERTh [~4 HOK
RIEFTAAZRDON S, HRELRTE, £ (i~
Y VEE) 4mm, 8§ mm, 25 mm, ¥ XU 55 mm TH
EE$5% (Fig. 3). 28 ¢ HiEDO HHKII4LE 4mm
LAFCEH 211424 THD A, FOHITEAE LT 8mm
WHETEY 347+£1.4 LEmncinsd. DBPRETLT
£ S5mm ¥ THEH AL F (28~30), £ 55mm
P#IEIHIETFT LT4LE 100 mm ¥ T 24.7+0.6 & 7¢
5. KL LE O HMEE T 4&E Smm TREITL
(Fig. 4), £REXT A2 hEOENIRIRIT AL W ATTF
¥ 175426, BT 248423 ThH5.

FCF3HT & & &R CHBREIT AL £ E 2.6 mm, 5 mm
BIO 2mm c@Hbh 5 (Fig. 4). &5 5 0"
MEROBEANFIL, £K 2.6 mm LI FT 583+1.3, 2.6~
Smm T 509424, 5~12mm Ti% 53.94+2.4, 12mm
LLETit 465421 THhHBH.

ho =Y VEE CORERYT A (2.6 mm, 4mm, 5 mm,
8 mm, 12 mm, 25 mm, 55 mm) % /LfkiciB4 5 &, *
hZh 2.6 mm, 4.5 mm. 5.5 mm, 9 mm, 14 mm, 26.5
mm, 55 mm &7¢c 5.

B E
T bR 7 SR RE O — i T ST,

#a (1916) HRARDZREINE L S TELMIHFR
RHEEA (1958), TEE (1962), KF (1966) &ofF
e I T W BEL D TR, KPNMEE Trachurus

trachurus (Linnaeus) (Russell, 1976) LB A FEE T.
symmetricus (Ayres) (Ahlstrom and Ball, 1954) & 4, 4t
¥, BEHKOTEEEE R0 HEgm 2e
FRABE O R ERE S THAL TV 5.

T 2B D T EIE A (1958) (34 F 5 mm Y
FTmb LSREL, ThHURILRTTSE LTV,
Lo U, AR k& o MAR & 2o a0 i,
COZHILMELTVSD, MEZNZ - MEEb X
NUBICH . TL£E 12mm ZAMNRD S\ [FE (1962)
LA E o £E 11~14mm T, [ATHOBI
13~20 mm T%\+& LT\ 5. Schnakenbeck (1931) i
I huE, T. rrachurus THHBIMFRETIIAE /b DR E
NS E LS ETHD, ZOMNTAREOHEL
—FHLTW5b. BEERG O LR T. trachurus Tt 4
E 6mm THAE 55, HAD=7 2k Smm §igE»b
Thh, TOHRTEED ENHED (1958) DBEZEIL—
HLT 5. B RO SBCRET 2 2RENEER
Ay (1958) X% & 23mm THH, 19.5mm Tl
DHBAEREFTH B E 5. L, SRIOBETIR
19 mm T TRMBORFTCHBE L, 20mm T35
il b,

friafiicks i s thROBEFIL, EE (1962) A5
MLtk 51c=7 o Tli=n 7 ¥ Decapterus maruadsi
(Temminck et Schlegel) X h FL<HHEIL, £ & LTH
SEREN L v ot KB (1966) (1=7 o E=AT LoD
FERTERAEMIERRA O RERFEOPFLRES 2
sh, BETRLEPHRELZIIIAT2INC, #iiE TIRIESF
B 1IFNCEIITH E LTWS, Copii4mEo~
ToAFBTL AR 57T mm KT b avic Rbhic
75, 6mm gD EDOEBHCREARSFEEL TS
D TACAMIRI 725,

BB AT R IE R LD 2B e RT3
bR TWwWb,. 7 2 T4 2.6 mm, Smm §ij#%, 14 mm,
26.5mm, 55 mm OEH AL, FENABESRR T
VE5ERR T B TR I 1243 5. Ahlstrom and Ball (1954) iz
XiuE T. symmetricus TIXEH#EMGE FHE, &0, B
NP EOBIERT 4.2 mm Fioid 4.5mm TS
ELTWE2, ZhEeR2RCHRETSE 44mm, 49
mm &ic5h.

AR L > TEBRICANEFHCTEE, =720
O R T BRI A, SifrR 1, R 2,
FEfannit], MBghcXay3hs, HFELSERE
MHIRARILL, PESLAERMNCR 2% T TOH
MT, £EX3mmEKiThs. BUFEaINT D%
fig L JREE R PR HlEOEE LR ET 5 T T 0 iR
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T, £EE 3mm b 13mm K THhHD. BIEH 1
IR EATER IR L, 52 i & Bag o B
BlTszTcolETHD, £REO6mMmEHTHS. %
JHAF B HIEE & REE S bR < HIEDEEE VS ERICET S
FCOMBIT, £BX B mmEiHThHs.

R E R L), EROBELETELORS
X o BT, £ 13mm 25 55 mm EKiET
H%. HEAINNEETESE TR IE AL, BiEOR2
BAERIHES 1 By Dl % ¥ TORY T, BEER
REOBHNER L, &% 30mm < 5. FMHaBM
CIIWEERREN T h ZThER DL TE 2 bh, <D
RS S HEEIC B b » TR & e s, 4
J1x 30mm 2B S5mm ORIPRICH 5.

HINFR 1L 2 T EBE O R S RO, X
XM ENRD. NE (1970) I hEEREHT S
LEDEEE, 25 2~5mm ORIPATIIREE &£ bic
Z oA 026 55 038 F CHEHRANCHIMNT S0, S~
25 mm T 0.40 FIBCREL TR Y, £ Smm fHF
THALECEN B Bbha & LTV 5. £K 3
mm FiEDO KK < 7 SR TIRAREREA 0.10~0.20 X
0.07 mm @ lauplius ¥h4%, £ £ 6 mm DfFHTIE
0.60x0.20 mm DOBEMED YhExEfR & T 5 (BiH,
1961), SRIOMATFERETHER 3mm <SHLAL YA
IAVATACEEBHELEL, Tmm i TrA L=<
Y v aREMALCY, MiEOLKRE02mm LI, &
FZDOZXL028~073mm TH5. COHEXHRATS
E ez 02mm IR/ T 5 v 7 b vk, 2T
BFrhibod#rs vy b yakEMEL, ZOEICA
AL RTINS (N

A 2 5T 548 30 mm i TN COEEASER
LCEBRE DA EE 5. R (1957)  LAuERXE 30
mm X /X FERE, SEBIRE MK TR Bl s
513 T b Feli 3T k& HT B & e gty T
T2, 30~45mm (BXE) O TRITHN LR
FETH EVH. P (1962) (LERIERSE S D HER
4£E 30mm LITDdDOAERNCE A, RIS
FFE NS  EEIR, FORKE LTRMITATRA
OEFERTART LI DD, Flaud v v =<3
DY KRD~7 SREMLBRB AT AL D
HELTWLWS., WFhic LT 30mm [iffkx s LT
U RICENH B DT, KEHNTS 30mm LLLED
TR &2 EH T 5 ODIETICHETH » 7.

HEf O I B EE A £ 5 & & &l LT stk
MEFE B, E (1970) 1 X HUEMMT TR 4R 14 mm
MEETHMELE L, £&F 20 mm (BECH22 g 5

cHH: =7 oz

Lo, ZOZALLAEIFA T UEREENREE L
LICANBEGMNTED LS. SEIDERTLFEHLE
E 30mm TANL I v alUifict vy YIS A,
50mm AL A U vETH B IOT I0ERE
BLIIVvIEARD L5 Ik THENELL k-
oo DE D, MERBNCEHARE b TF7 v 2 b
vERREPRICKEOAIECERT 5.

7ok, I TLE SSmm P EAFEHRE LD, B
AHFHT N E { Tg o THRIENGE S 1ed TH D, Kl
B TIRREYE 5S~6mm ZAH0 5 1Scm < B WD ER
e A (TY) Frodbv=a, A== LIELEA (h
WS o S, 1976), 455 B A S A AR LT 5)
PN E » T DX & 70 5.

= 7 L OREEMORENIMEESIIEE AT X - TE
NhbbH5N, SEOKEERD D, FMFRIIIS R
ABHTPHLT 4 HAET, HUF&R LMESA~19 B
H, F2jhx 20 B~29 B[, #EAIME308~45H
H, R0 46 H~60 H H L Ihi.

El &

AptekEdsichich, BR~7 OBHAOHMY 5
F, SACEEIRD fo bk Lokili% (M STV iiv e H
AR EE W RS RERREME, B IO
B S WA T MR EM BHE I« v 2 — Rl
EHHETCL L Y IBHT 5.
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