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Daily Growth of Japanese Anchovy Larvae in the Kuroshio-Oyashio Transition Region ™

Akira NIHIRA and Atsushi TOMINAGA

Abstract

Daily growth rates of Japanese anchovy larvae caught in the northeastern waters of Japan were

calculated for each larval stage ;

drifting stage 4-8.9mm TL, floating stage 9-14.9mm TL, mature stage

above 15.0mm TL. They were sampled from areas of A (35°N, 20.7°C in S.5.T.), B (36°N, 18.3°C), C (37°

N, 19.7°C), D (38°20'N

, 17.2°C) in the warm water tongue and warm streamer which intruded into the

Kuroshio-Oyashio transition region from the Kuroshio extension nearby 35N in lat. 144-145°E in long.

No larvae were caught in the area under 16°C in surface water temperature. Daily growth rates of larvae

caught in D area were lower than those in the other three areas. Daily growth rates in the floating stage (9-
14.9mm TL) were 3.4-4.5 % in D area, and 5.5-8.6 % in the other area. Our results support the idea that
larvae in D area hatched about one or two weeks earlier than those in the other areas and the larvae were

transported to the cool waters of the Kuroshio-Oyashio transition region. Consequently, they grew slowly

in the cool waters and the survivorship might be decreased during the floating stage.

Key words . Anchovy larvae, Daily growth, Otolith, Kuroshio Extension

TEBEAITE, HEOE T, Bk L UEEo k
IRIEOREIT R ZROBEAKEE, BEAK - KA P —v—%F
DEEDEREFERLED O - M-k E a8 i s
XIFTHRTHIEENTWE, LIZBEERERS
MﬁEHﬁ@EM%ﬁ%mﬁ%%mzbU—v—@%%
I =PE - IR D REEY B/ N ELFROEMEF A4 &7k
DEBEREEBFRERODIENELZONS. ZZITIE. B
iR oIRE T A Z @%m%¢$@%$2bu_7—
NDH &7 F 47 ATED Sk & B B EEmIZ &
%EEE@%%#%Eﬁ@iﬁﬁﬁuonf@ﬁbt;

k&
HATHARNX19965 6 HI0H 2~ 523 O 14A R, A
BI1333~39° N, 140~146° E Q&P & L 7=, FIkEAKRE
REIBFATAKTALAT9 N )2k b B, 5k
U B R AREREO81SIZH5 W TCTD. XBT
AR A EBEL 2. £/-, BEOWEKRSE
FUORBERAKZIZITERMIHEY 25 M2 5 A (35° N
). B (36°N), C (37°N), D (38°20'N) d»4 74
VAEREL. BXZ157 4 LB TO®EI30em, HA450

am®OFET S b A RERE 2 7 o b TI00 TR
RARFREAT S 7 FIFRORERIT 72, TREL
728 F 4 ARG =S (1990) (2hEvy, &R40
~8.9mm A EHHA{F A (Drifting Stage) . 9.0~14.9mm
A HA{T B (Floating Stage) . 1omm PL_E % dziAHA{f
1 (Mature Stage) 1Z/7¥EL TEE L7~ (K1). BHH
Rl 2 & 5 % & B O % W idBiological Interceptik
(Watanabe and Kuroki, 1997) 12k - 7=,

#® =

1. BESREBEKEDOEHR

200m AR K AT AR & AL s A 7
HEPRIZ ARG 35730 N, 142°30" Ef¥ICE L 72 1%, 1€
TLTHMEANGEL Tz, £72, 35°N, 36°N. 37°N
DGR+ HE 5 SR 2 K AUTREN A SIRET 5 5
FRBE K 12144° 30" EfE A S IEHI60~ A LD 2 5 — L
TAEHENZ O, 3TNFBRIEL 2% EFDICmE &
AT, ZOREERIEITT H37T°N, 143°30°E
#3552 51E, 10mETITC. S0mFETILIC OAKRIE T
X N AIERI30~ A L 2 — LD EBIE KA S A

* AW O KBUI 1996 K g 2 7R £ A2 (1996 9 A) PR 9 £ HAKELZEFAZ (199794 H) .

T-HI0F-E H AKRE F# R HALKE R Z (

(19984F-10H) (=

THREL.



96 O Em-EAk

Drifting Stage : (TL : 4mm—8.9mm)
(SL : 3.6mm—8.2mm)
BEERER - BRRDFLAERL

Floating Stage : (TL : 9mm—14.9mm)
(SL : 8.3mm—12.9mm)
REERTFRS - HHERTR
oY EKSHRABY

:(TL : 15.0mm— )

Mature Stage

(SL : 13.0mm— )
Y- - B - FHEBIERIERA.
REICKCHENHY.

K1 #4827 F AT {FEOD stage [X 57

1IN GO @RV

2. W IVFATFADSH

h B0 F AT AL Aline | 5 5T F stage {556
2. Mstage T35, B-line b 5 fiTF stage$88FE . M
stage{ffi15/E, C-line |7 /i TF stagel221FE, M stage
{fA61FE, D-line I-4 fiTF stagefff 1E. MstagelT
BABEPFREEN, B REKEORITIRICZS 25
C-line 23z & LWV R A/ L 72, A-line TIXEHH
VUi B FE S TF stage (THL5E . F stage {8
ErkEI N, HFREKEN & b 5 KE KR
20C Lo AR TIEFRISIRESI W AL > 7. 7Tt
BEAREOWEAKR7 O b AT 5 L0 ICHAESEH
% U 72 B-line T2 &l 7KiF19. 2~20. 1°C @ H A & KR
BT F stage [BADBIAN97% & K¥42 D ADIZHL .
FIfKERL7.8~18.3°C DMigxAKiR 7 o ¥ bMEHETIEM
stage [ERDEIAAHEN L Ty 7z EHEARLE. 0°C LT

7uy b HEAGRIR TIF R OREI L2 572 C-

line T3 KGR KDL H 725 3 WAL THAER

%}7‘@\ =
75/7 “/ i 4"’

377+

M-stage

|
!

| 1417°E 142° 143° 144° 145° 146°
f ! z 1 1 !

2 AT OERE KRS & F-stage, M-stage O 7
g2 F A7 ATFRGT

#7201 F stage {FA134~512E . Mstagefffa 5 ~26E&
ZROIFESHHERD 57, B-line & [AIAkIZ & W KGR
15.5~16.7°C OFAKARIRK TORERLIIM stage {T
B2RBEWMDTH RN 7. KBEKANON S 4 T
& % D-line TI12BEKN TM stage {fl & A48 , HTHIFH A 5
TF stageflfA2 1 BFgE I (K2).



M ER TR B A A 2 v FA TV (FROABKRESR

24

3. FRasHhELKRIRE

h 2 F AT U AFEORERL L BRI & O
% ¥t U 72, F stage - Mstage {T 8 @ 7 i id & i K
W, 10mBARE $16°C LLEOFEBESTEL . ZhLT
DOKEIETIHIEEAETRE SN L, 72 (K3 a. b. o)

4, BSHhSHT-RERE

TL15~20mm @ M stage {7 & Ol & TH 4 H Bl O #
W&t -7. AldineDIREBTHFIILH21~28H . B-
line DR T25~27H . Cline DERER T22~29H . D-
line DI B T34 ~35H & At _EREAK S GO a iR DT »
B S 2 A IEE OB S - 72, F stage 7 5 M stage
NOBITEETHATLIOMmIZET S5 TOHSIZA-
line $FE(FATIS~17H . B-line FR#EF £ T16~20H . C-
line FEAFH TI4~2001 TH 5Dz L. D-linefRELT
BTII~280Th -7, £72. HE»SWEL ={F&
DA HIZA, B, ClinefR&EFATIZS H22~31HT
HAHOIZH L, DlineffFEFHTIES HI5~16H & —HA)
BOERE A -72. HEKREE (D.GR) DI L& EEE
ARETT 5L, REAKENE»572A - B - C-lineDBE
AKEAEEATIEN 4 DD.GRIZ Fstage(FRATH 5
TLI5mm (SL13mm) £ Tid, (5 %LU EARL7ZD
1L, FEARSKS 5 72 D-line SFRE(EKR T340
~1411H . SL 8 ~10mm LIf#7%> 5 D.G.R. 13 5 % LA T %3
WAL (K4abe.d).

3
N F-stage °
. 3 DDD e
o 1- .
9 i a
» 0 3 e a = a—a8 5
[,
= U 13 T T
2 14 16 18 20
e 1.2: M"Stage o7
g 0,8: _ DD o B o
0.4 ., 0
(1] a-—a = 8—a-—a
14 16 18 20

Surface Water Temperature (°C)

3a HNEIVFAVVFEOFRERREERAKRE OB MR

No. of Individuals (log)

5. BXAF—UOREAS L BEKRESE

2T -V OWEH T HERERE LD . 21080
7-. ¥TEH 413 D-stage. F-stage & & Aline 7 & D-line
CAblzm BIF LML 7=, & < |2 F-stage Tid D-line fR &

BT Aline FFIEBONL 6EOWIEH R EZ R L7z, £72,
3 o
,| F-slage .o
] . 2
1 a
0 = B —a—a——88 55
10 12 14 16 18 20 22
1.6
12| M-slage - °
0.8— DD a . a
0.4 ] °
0 oo —o—-8a
10 12 14 16 18 20 22
Water Temperature in 10m depth (°C)
B3b #n¥rFA7VFROFERKEIOmBAREEOK
3 )
{F-sfage ;.
2" a
g 1 .
P ]
[ 0 a-g = = £ 5-—a—f
3
o : e ——
S 4 8 12 16 20
E
: 1.6
oliz:lll-éilziéil?a o
i u
08{ A
0.4- _ °
0 oo e e—as—e
4 8 12 16 20
Water Temperature in 30m depth (°C)
3¢ AT FATUAFRORERLEI0m KRS OBR



58 O E-Ek '’

25 25 csL19.2
: . 4<Mm
20 * A SL:18.5mm 20 ¢
15— 15 . .
* 10 * - —
10 * 0" . ... *
5 $0000000 0000 ' Cepe
0 0
20 30 -
. A SL:18.2mm 25 o € $L:16.2mm
15— — S $ - o
< . < 20
€ 10| 0 - x 15 * e —
3 * 4
(L) *4e O 10 et o
85— %0 8 0% 400t
0 0 :
30 20
25 ¢ A SLA59mm . C SL:16.2mm
15
20 T
15 Y — 10 . ——
22
10 - Pon? e « 0"3} *»
5 | 0000 5 M o T
0 0 ,
() 5 10 15 20 0 5 10 15 20
SL (mm) SL (mm)
K4a AlinelZffiLz=Aa52F 47 (FRADHME Bdc ClinelzfHL7=HE22F 47 {FEOHM
W EROREIZE S 21t REROBRERIZAES &L
20 B BL:17.2 20
L ) 17.2mm .
15 e , i 15 . D SL:19.5mm
% o
10— o 10 ‘e
.90, X
5 CTNIP 0 0000 5 oo, 5
0 0 Dt v
25 20
—~ 20 * B SL:17.5mm = 15 D SL:17.7mm
\0 =) ﬁ
= 15 hd - — < o
510 % 10 o
4 Yoo o O
a \4 a8 5 LA o
s T g e
0 0
25 20
. B SL:19.3mm D BL:16.5mm
20 o 15 .
e 10 —00..’
10 ’%.m..... EE— “
) 5
: Mad " (S W
o i L
0 5 10 15 20 () 5 10 15 20
SL (mm) SL (mm)

K4b Blineiz/3fiLznasF4T L {fAOHRK R4d DlinelZffL7h 2 FA7 L FROHM
WSRO RCRIZIE S 21 AR DRI S AL



TR TR LB 2 o F 4 UL RO OMKES

%£1 DBIUFstagellbB 5 H 87547 {FROHERS
Sampling D -stage I -stage
Area
A 7~8 13~15
B 8~9 14~17
C 7~10 12~17
D 9~11 21~24
K2 HEIFA T RO OBKEFTOLIL
Sampling Area D-stage F.-stage M-stage
A 9.6—11.6 6.7—8.1 3.7—64
B 84— 9.6 5.7—8.0 3.6—4.6
C 7.6—11.8 5.50—8.6 4.2—5.5
D 6.1— 84 3.4—4.5 3.1—3.5
Wiz % line @ stage I D O IR RRIZALIZTIEFERT #H OB

FA{EMIZH D I Dline BFREFIZ MO 3 DD line TD
AL TRSICIRT LT,

6. EREBEBBICHEIKEET LFRADEERY

C-ine TR @BADHT (6 A17H) &% (6 A19
H) CHEBMA T - 72, KRRET310m IR THEE T,
FRIZRAEARE & 20mFEKE L DENKE LHEALTHL
<, Cline®IEKZ b Y) —~v - DREHHMH T—3.6~
4.0°C, REBEREDHLET—1.6C DIRTHED SN
7.

z =

HiERE (D.GR) 13FAOEDRREAEA KL &
LT AMEMICHBH. ZOHBRERS XUTFR
DO EE LR AKROMG, 5 | (FROKELIZITC L
TloaB L FLIZU® . 16C U T TREEZEDKTIZ
Ho PP HF - LEL 00, Lrd KRIETIC
& B e B (Mature Stage) & D FEEH{TE
(Floating Stage) TRkZ W e Bbhbh/z. ERE,S A
T D-line i fFfZ A + B« Cline A fi{f L D g
R TH > 7= fER &N, 10H D FORBTFEAOEH
EBRZOMLREA-EoE e ELZ N B B
R SIRE T 2 FHRIEKRIERZ b ) — v —DRE
MEAFH T, TR OHEKAD KA ZLERNZ18C L kAR
B4 2423 TIcB 20 9 0 FFEOEZKRD S
B, BBRA MY =2 —DREVLTT. »DOLTOKE
BRIEAANLERFIITEONHRTENEL 5 I L4
EEN, £72, KEHEBOZROEKRZ P -7 -
(PRI NS, BRRF@BRLEIZE S 4 ERE
K FAMFRAOAE ZTR D IZEEB A RIFL Q05 U]EE
Hrnt+nEiohsd.

KBELEET 2012570 “HB—HRE LD
EF A KPR BNIZE SR EH D&
BLTLEDE#E LT 5.

2

8o F AT U AFRA RS AL LR T NS 6
Bz BRI TISER 2 h 5 Bl 5 msE AR EHED
B A oFATUAFROFART LB A O REIZ X 5 E
TBREOHMT 2> & (FHEOEFEIZIZI DV TRET L 72, B
SRR EHEICEA~ S A, B, C, DO#EEBEMA L S
TAFE AR L7 (FARIZAKRLCC DLEDO R THRERE D
£ FRUTORETIRIZEAEREN SR AL -
7-. HEOR&SO BN S KaAR23E 2 - 2HEHlA
B. CO#MTmOMMATIE, HEKEEILS B LETR
L7=oizxt LT, BAKERT & - 72 DEAEBOMFEKTIZA
%10~140 H» 5 BBIEELL 5 %L F & dErisn L
72 BT BRI S IRET B TR AR Z ) —
v —DRENFE T, TN HBEKRAD KR LEMZ
18C L bAa BT 2 FEIZE3RITRIIBT 20 4 7 F1f
BOEEHROPRL BERA MY -7 —DFEIA+I)
A F DAGEBREI AN B IS F RO A <
BB ZEMPMEINS.

X 7y

Watanabe Y. and T. Kuroki (1997) Asymptotic growth
trajectories of larval sardine (Sardinops melanos-
tictus) in the coastal waters off western Japan.Mar.
Bio. 127, 369-378.

T F (1990) HESBIZBI A AL FATLL TR
OSEE R, w1 A R BRI R 5
555 %, 140pp.



