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AT BRI T A A R , PR i ) A 9 L i B £ B
FFHEGRY A RAIE RS R T R | RN 45
A BAFAE AR BT B AE £ Y FR AR
KA, HIAEIREAL B Y] A P A RO R 1
W fid B A A AR 22 5, Sy L e R AN B
DO B A 25 LR DA T T SR R OB .

1 MRS IE

1.1 AERF

2 e B AT HE AR O DL S IR B B0 Ok R T
2019 AEAE B A A T A T R . R A
WM 119.7°E~123.5°E fi135.5°N~36.5°N, 31 #4
M BRI 7 Ho—16 H 8 H14—21H ., M
AT EO7 A0 P 1S, sl R DL 1, RRu Al
FH R A 77 i A 9 R () 1 B 4% 0.8 m, ) H 0.505
mm , X A< 2.8 m) Fl % T A7 FE A (R 11 B AR 1.3
m, % H 0.505 mm, M 4K 6 m) 43 5] X # £2 57 141
HE 0 HEAT K T4 SR AE o SRAE AR S DR AE A 1]
SRR A AR PR R A LA 6 R4y B
JEATE ) (GB12763.6—2007) ", 1E 27 i sl s Al
P 43 S0l G i £ 0 1A FE €00 it 2 T 58 2
THEC THBCRARL A3 0 BRI (ind. ), %28 24K
At 00 B RAFHE £0 ) SRR T S RRAE i iy
B > 9 R A TR AR ) A A T TR A

A A XL T HC AT 3 T i i 4 P o R
(R 08 7K B, SR AF 45 3l 67 [+) 25 SR A2 IR B DR 7 4
PRI R T4 2R S FH Sea & Sun Tech CTD 60, ]
E WO BE K T M SR IR (Sea surface
temperature, SST) . 2% T R (Sea surface
salinity, SSS) . ¥ & Ifii M 4% & T it ¥k & (Sea
surface chlorophyll-a, SCHL) #17K{% (Depth) .

K&
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2 : -40
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1 20194 7.8 RALRAEBEMEIZE
Fig.1 Study area and spatial distribution of survey
stations in July and August 2019

F1 201957 8 AR EBHHHEEE
B lE) & e f B /AF HE & SRS 2
Tab.1 Survey time and number of anchovy eggs/
larvae and juveniles collected in the middle section of

the Yellow Sea in July and August 2019

FEHEfECRE
. iR CREEH kA g Number of
At .
. Number of ~ Sampling  Number of larvae and
Cruises . . . .
stations date egg/ind. juveniles/
ind.
20194E7H 47 THO= grg 76
16 H
20194E8 H 42 SEIIS_ 391 205

1.2 HAMEMASH
A 2019 4F R AR Y A FHE (R it v, BRI E B
211 BAFHEf AT T oA s adr. |meHE
THORTE fige ) B2 T 0 i £ A B W s 38 4
ZARIG KB S5 0.1 mm, 2R 5 7EM 18 T
fif ) At RO A £ S RIS B K R Ok B A T A
o S L R AR R B
& 4L S (Ultraviolet Rays ) i 76 H- A1 I I FH 48 41 4k
KT RESF 10 s 2247, B Jo A0 SRR L 40 Bl 58 ( BXS3F)
TR 400x W5, IFHA IR . AR B B XK
Ve, BEMLIAE AT R B 2 — RT3 AR DA
TERBESE, B B A 5 1 55 808 A AL )5 5 4
K, BMFta TF e A I P i s i, R, oA H
BRI 3 B R BRATHE (O A H IR
N Image J #C/F I 5 % B A B KRR
(Otolith radius, OR) , K5 #1%) 0.1 pm. H &AL
TG AT WL AR 1 SR 8O b, B REAS i ] — 1>
N TE B 1A A B U, PRI 438 5 — 3, I 5 4 ]
T IR SRR AT, 27 U S RS — 3, A
BAEA, UG TR AR — BN 52 2 A o
1.3 HESH
1.3.1 FdEtrikft
fifg £ B /A7 HE €00 %85 B L0 A B 100 N7 7 KK
A B i £ B /A7 HE B0k FE 4K (ind /100 m?)
HEALT
W=03xDxA X 100 (1)
P =(N/W) % 100 (2)
Ao P oy B AR 7K L £ /A FfE £k
£, ind./100 m’; N 2y 4= W] fid €0 5P /AF-HE £00kL R 28,
ind.; WA UE/K &, 100 m*; D R i i 11T P9 AT )
A S B0 2508 5 A S T I L 1Y 1T TR AR, m?5.0.3
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iR ROE RECY
1.3.2 SpAufsisl

J7 A AR Y (Generalized additive model,
GAM) 7] LITEA AT Z 8 AT T, 750
Frif s f A A2 s R, H Tweedie
1A AT AR B i S B BEAL S &, 2 — A
TAFA 53 A5 AN S (Gamma) 4347 A 2 & 046, T
B A HE I A B e A TR IR 2 e E D
MYERG AT 5 X0 Bl A 7 X0 B AL s Log IEZS
G T B IS P, I HAS SO (8 4 9 A 00
FEERLZ O 1A, 0-1 73415 RE EDULHE s e £ B FA-AE
A B, PR, AR SCIE BT Tweedie 43 1
Gamma 5347 | Log 1IE 2434 .0-1 7377 i GAM £ 7Y
KA i 00 D RATHE £ 53 A1 5 B8 - 22 1)
R FR o MAM, TRIBCT 1 R HLER 2% ) O L BEAL AR
# (Random forest, RF) K 4T HL# , Bl AL AR MK A
— PR SER 1 Z I RE LA S o A Bk B
A v TUDNRG 2 A B A A 7 R T E
71, BAEE 5y Bt BERLA S5O0

TSk 0 O A AE £ B PR T g (a4 1) B FE
Ak, Bf7 :ind./100 m®; Present £ 3% 10 O A FE A1
BT B O, 0 A B BT AfE £, 1
AR B B/ £ AR 43 10 P 45 P )
& 5 2 B 25 (Distance) | 16 7K % B (Depth)  SST .,
SSS. SCHL % 5 4~ A, B ] J7 22 I ik & &
(Variance inflation factor, VIF) Xt Fr A 09 K+ 347
Z H PRGSO VB & A I AR Y PR
JEAE 5 TSRS b i A 28 26 B2 52 5.5 43 #7 (Lon,
Lat) BISRFEGLE . VIF BUE BN 3, B VIF>3 (i
RS TR /T LA BR

TER L 5 Fh 43 AT BEAY 1) e A o F v, 45
A 7R (5 B & ] (Akaike information criterion,
ALC) " 7 2 R RE38  AE ALC Fe/ N B0 [ F Tl JU)
PRI BE At E AR A A PR -, AN Wiy 8 52t as
T, HBIBALY AICAE A 23 BE & B K 19 i AT
/N A I S AR ALL 5 RAOR fe i o AN TR AE A [
() AICE/INT 2 I 22 5 AN 5

A SRR Y 7 B MU 5 3 A AR 8 £
Hi (AR R AT ARG 36, 4 I e KA 4 o Ul R B
(BEHL 0 U LR EAE 19 709% A 40LA A TR ) 15 UE
£ (T T 19 30% A7 560 00E ), Xl 28245 21 %) Fit iy
R0 35 i B %) L SO0 U 1 AT e 1 [ 5 O 1 5
FEAE 100 45 21 34 75 AR 152 22 (Root mean squared
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error, RMSE) FILLA 2 5 R > ] Wi iz 1 1% it )
PERE™ . ZiG RPGBOGELS ) \RMSE GBUINEGS) |
ATCAE GB/INBREF ) FIJT 22 i B384 4 DR ARk i
Pt At A A
1.3.3 4RI

ST H ARG 8T A Z PB4 KA
B T A L A AR T ST e R PR AR K
TR ARBUE R IR BUE R TR R R AU K
J7 F# | Logistic 4= K J7 #2 . Gompertz 4 K 7 18 #ll
Von Bertalanffy 4z £ J7 i 5 B 4D 5 AT HE £
I KT R

AR TR
L =a+ht (3)
PR R ITR
L, = ae" (4)
XA KT R
L =alnt +b (5)
WRRUE R IR
L, = at’ (6)
Logistic A= K I F2 :
L.
L= Giw (7)
Gompertz ZEHK 2
L, = Ly (8)
Von Bertalanffy 4= J5 2 .
L=L[1-e"")] (9)

K Lo  mmy e i H IR, ds L, H A 0B
ARSI s Lo AR 50, R 2Ry O i
A FEIE H % 5 b A A A KBRS 5 a b g h
HE
T LS ZR A R AT ATC {11 e 5 A A £
BRI A K AR, ATCHERA AR .
I, =nln(Sys/n) + 2k (10)
A L A AR AT BEN] ALCAE s n RS ;
Sess MERZEV I MLk A K TR SHC B

2 4k

2.1 tREE (FHEAKNHSIFE
PSR 2 AT vk R B2 5] 78 218 A B 281
FRAFHEM (R 1) 7 AR ILZR 5 B 35.5° N i
T VAF S8l i £ B9 9% 4R 43 A 1X, 8 ) #41. D %5 i il 3
R AR A XOR A G (1] 2) 5 AR £ 2 i
oA L& T AL 2 AN AT HE A5 A, 8 A
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7 123.5°E . 35.5°N~36.5° N 2\ [i1] W 1f 763 3o JE il £
Mefa oA X (] 2) .

T 22 8 Ik IR 7 (VIF) 23 A7 26 B 78 fir 8 [ 7
o IR IR S A R A AR B R A, R IR K
TR 25, HoAth B 7 Jin AR AL AR & i — 2 1
Ve G5A ALCAE R 5 25 fif e R XA R v iy P 7
PRI L , 43 0 45 2] 5 F 43 A A5 Y ) e pIE A AR
(£2), FEXSFRIER D, B IR Gamma 537

N

RAE R B )7 22 ff B ad i AF e B2 45 1Y
KU o ZF A 4 FhHEHR , Tweedie GAM Y L& &R
BT, DA 2 4 7 A HE £ 09 43 A BF 5% bR
AR 3) . 454 AICIE T 22 B3, 43 5]
ey g £ B RN AT HE £ 1) e A8 Tweedie GAM 43 4 5

1?*&@?@ Y=s (XLon,Lm)"'S (Xsss) o

38° k

¥ Latitude
w
=

w
(o2}
o

T

35°

# G

Density of anchovy
eggs/ (ind./100 m3)

+ (0,500]
+ (500,5 000]
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458 Latitude

FHA%E
Density of larvae and
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O (0.1,1]
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8 H ity ELRE
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124° E
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WERMIRE SST/°C
[ B
22 23 24 25 26 27 28 30

121° 122° 123° 124° E
28 Longitude

FERE B SSS
—
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Fig. 2 Density distribution of anchovy eggs, larvae and juveniles in July and August voyages and its
relationship with sea surface temperature(a,c) and salinity (b,d)

141 0 F% 1 Tweedie GAM #5551 [ B2 FH J7 2% it
BN 30.40% , Forh i SRR B8R IR iR
T R B 26 285 B 58 101 BT kR 50 0 R 5.13%
7.47% . 11.90% . 5.90% ( % 3) . AT HE fi &% 1
Tweedie GAM 57 [ 117 22 i BE %R 75.20%,
2 FE A8 H IR TTRR R i K, T 62.80% , MK R
JEEREE I TTRR AN 12.40% (K 3)

FE T 0 51 % B2 A B0 Y Tweedie GAM 5
RIGE R (18 3) , f1 BR %5 & 5 SST Z [] & L 56
TR 5 18 T BRI 3 75 23~25 “CZ [H] (1 5P %%
WA B B Bl , KT 25 CCH, B % B 2 R
JE )T i 248 T B, £ 01 32 B3 A AR R 23~
26 CIIX IR (18] 3a) 5 0 B9 9% BF 5 25 R R B 2
(] 52 O B S 1 TE A DG OG &R BE B B R R i 3
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K FHM(E 3b) ; P 5 SSS Z [ 24} S
T B2 AL, 151 32 B3 A 78 1 0 30~32 A IX 45
R B 32 I, B % E BE A ER A T R
F T (B 3e) ; SR 0T 1 D25 B2 o A5 52 )
5 7 F8 35.5° N W T TAF S8 0 O 93 A1 55 4R v (T8
3d).

BT AT HE 8 5% B I A 808 1Y Tweedie GAM

A W, A7 HE A P AR T 123.5°E
35.5"N~36.5"N 2\ [a] W 1 v 35k ( 18] 4a) , JF H 54
IR L, A7 FE €004 53 A 32 SR A AL B 52 T T R
F AR T 5 SSS Z (Al R AR HLIE 454, 1HE
F B A AEERE N 30~32 (Y IX I, 78 31 2 A7 ik
FIWEEAE , Eh BE A 31.5 B, A7k £00 23 3 Bt 25 R
B4R SRS (L 4b) .

R 25 2R W ok (BT 4) SR A 07 8 X A1 HE 115
R2 BNRMASHRIGESER

Tab. 2 Selection results of optimal distribution model of eggs

. g o RIS \ “ TR Py
S LB RPN S S A
Distribution model Expression of optimal model HEN R R Variance
istribution mode xpression of optimal mode AIC RMSE explanation/%

Tweedie 434 GAM _

Tweedie distribution GAM Y=s(X g s(X e X g (X ) 198.105 0.250 0.692 30.40
Gamma 731 GAM _

Gamma distribution GAM V=5(X e X s s(X g (X 1) 570.307 0.535 901.411 80.20
Log ER M GAM _

Logarithmic normal distribution GAM V=g s MoK 1) 187.163 0.213 0.730 42.70
0-1434i GAM .

0-1 distribution GAM Y=s(X g +s(Xso) 144.597 0.092 0.747 11.90
BEHL AR _

Random forest model Y_S(XDislu||(-(-,)+S(XSST)+S(XSSS)+S(X],un)+s(X],m) - 0.185 0.719 21.04
Y R R AR g g s Oy [ SRBE 5T T R Distance S 5 5 B 2 5 SST R 15 /K 3R)Z W 5 SSS A ifF /K RIZ L s Lon, Lat WS 28 H I

Lon NZJE ;Lat WL,

Notes: Y indicates response variables; X indicates nature spline smoothing function; Distance indicates offshore distance; SST indicates sea
surface temperature; SSS indicates sea surface salinity; Lon, Lat indicates interactions of longitude and latitude; Lon indicates longitude; Lat

indicates latitude.

&3 Tweedie GAMBERBEERRERFEEN
Tab.3 Fitting results of Tweedie GAM model and analysis of important factors

6 B A7 s ) 2
o woEEG AT L R
K Pl Accumulation DUHRR i
Eggs/ Eggs/Larvae and Added . YEN)
Factors P value R R of variance Importance/% .
Larvae and juveniles factors K AIC
. es explanation/%
juveniles
3R SST 0.012% TR R BE SST 5.13 5.13 208.813
B L
fa 5 MR Distance 0.036* fa 5 RN 12.60 7.47 205.290
H = Distance
e e SR
TR TR SSS 0.043% ' sssm -~ 24.50 11.90 200.532
LAY R RS IT
S 445 B A8 H I Lon, Lat 0.071 VR 30.40 5.90 198.105
Lon,Lat
) 3 A2 H I
pes i ZEFEASH I Lon,Lat 0,001 %%+ FiHEfD lﬁ:onfj“ 62.80 62.80 58.790
Larvae and Larvae and /_%éaﬁi’\fu
juveniles TR T AL ¥ SSS 0.044% juveniles i sssm - 75.20 12.40 51.150

T T RRTE 0.05 BARAOF T 3% “**”%%/?f 0.01 BAF/KFF W25 4 IR 0.001 EAF KT T i35 ; Distance %71 B R B E 5 SST
FORMGK 2R ; SSS F/RIF K RIZERE ; Lon, Lat TR G4 BE S LI 3 “+ " FOR S INAE £

Notes: “*”indicates that the p value is obvious at the 0.05 confidence interval; “**”indicates that the p value is obvious at the 0.01 confidence
interval; “***” indicates that the p value is obvious at the 0.001 confidence interval; Distance indicates offshore distance; SST indicates sea
surface temperature ; SSS indicates sea surface salinity; Lon, Lat indicates interactions of longitude and latitude ; “+”indicates adding variables.
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WKRERERN s(Xsr)

WAKREELERSL s(Xsso)

—1se. X[A] FFR;+1se.

Lo 1w mm e MR LW W
23 24 25 26 27 28

VKRR SST/°C
(a)

S 1T AT TAHTHRTIRNNLT O T T i
31.0 31.5 32.0 32.5
WKRIELEE SSS
(c)

DX J] R 2L A2 0K P2

é
W
Lo
=
Flin
e
0 20 40 60 80 100
B Distance/km
(b)
BLE BN
----- ~lse = 5(Xioiar) ----- +1se
N w"”.o./! °o ® o ? /’0 oo ° °
36. 4° ! [ rx
g 36.2° s
2 /o
S 36.0° Mo
k| /
i 35.8° #
®
8
3.6 . .
oo.o,;.w.ey. Qj‘o ® & 0o & o o
o s {
BAt

120° 121° 122° 123° E
ZF Longitude
(D

—Ise. The lower limit of the interval; +1se. The upper limit of the interval; Red line. O—value horizontal line.
3 ETaRZEERAEHIEN Tweedie GAMEEIZER
Fig.3 Results of Tweedie GAM model on the survey data of anchovy eggs density

36.4° +

36.2° +

P Latitude

35.6°

35.4° +

—1se. X[A] FFR;+1se.

36.0°

35.8°

LA HI

----- ~1se

s (Xiontar) ===-- +1se

:&0~~35 ..“pn ® ( oo @ "E'
¢ L AR .4

»
°
.

HEKREHEMMN 5 (Xsss)

1 AT TN TR T I

12I0° 12I1° 12I2° 12I3°
2 Longitude
(a)
X ] R 2r a2k . O /K T4k,

E 31.0 3L.5 32.0 32.5
WKRMEEE SSS
(b)

—Ise. The lower limit of the interval; +1se. The upper limit of the interval; Red line. O—value horizontal line.

4 BETFFHEEZEREHIEN Tweedie GAMZERIZE R

Fig.4 Results of Tweedie GAM model on the survey data of anchovy larvae and juveniles density
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2.2 {FHEEBIRMERK

7 AU R SR PR fa AR K 12~22 mm, -
IR K R (14.88+2.20) mm, P # AR 41 12~
14 mm([#]5a,34) ; 58 HIB 69 2, Hi A 16~36 d,
SR H 8 (22.54+4.20) d, 3 HIR2H M 20~22 d,
S H AT 2424 (80.44+24.60) pm( [l 5b,%4), 8
FRAFAR A B FHE ORI Ry 4~24 mm, PR
9 (13.3423.00) mm, PL#AARK LR 12~14 mm (&
Sa,764); %E HIlS 142 2, Hik 4 12~40 d,F3H H
1#%°4(22.72+6.00) d, L3 H I 2H 4 18~20 d, P34 H
2454 (84.60+33.20) um (&l 5b,#%4).

Fe T B A a1 4 A A5 20 0 B I8 4 3K H
97, RS 2 211 DAL H 534 (8 6) .
2 AT AR B BRATAE £ A S 1k B 9043 ) 4 e
6 H15H—6H25H (Kl 6a).7 7 14 H—8 H 2
H (& 6b) , 74 H 813847 B 0 A 1 {E , HBE %
SEAE B S A B i £
2.3 FHEEEKESE

FPHE (AR I 5 A 2 A 2 B I R A
KERET), BMARKEK RS A KRR 5
() o 2 AT URATHE £ B S35 34 1 1 A8 AL R AR 1)
He s (&1 8) , 7 H AL i A 3R i) A 1 £ H A 1
KRB H & B9 A28 4k 75 BBl A 3.08~5.90 pm/d, By
MR R H SRR 2B R LT

A W BN 5 8 H LU ) A 1HE £ B A 3%
AR H % 1 22 A L 3.40~5.65 um/d, H-A1
R R s R RIEL AE 20 H kI 2R R b
Jr g I

K 7 A AR A fa A AR R H S
HEATLA (R 5) , AIC fH fe /I H R B K AY A KA
T 2 R B A KRR | D Rt A K S S Y
KRR K R (E9),

3 ihe

3.1 SREDPAN{FHEE D TRHFE

SRR, £ B0 JEE A i Y DX D BRAE LR
2 I3 35.5° N W TR VAR A, PR AT BB« (1) BRAE
5—7 H i An BRI e ) oK KBRS 3, B
T T AR RER R 2 A B T e A A, Tl RE
SEUBIITE IR IR (2)7 AR S Pl
FAAE— 55 AR Z Ve /K SRR BRI TRt A 3
PR KA B XSRS 8 A B oA X R
bR BEHR TR R A8 b Tt DX £ B B
DT AL DX A B B SRR AN I FFAE £ A
23 () AT AR L B AN K 5, 2 A v e ] W
TS, D PR R REJEAFAE B AN A 0 B — 5 RO g
I, R AE AN 0 EA W R A e R E A
GG RAE T SRR I TE

®4 TSAMARFHEFK . FAFERAR

Tab.4 Length, otolith radium and age of anchovy larvae and juveniles in July and August voyages

LIR7N H it %5 2 AL BRSNS S35 H b 22 I EA AR R E RS
Cruises Number of otolith measurement/ind. Mean length+=SD/mm Average agexSD/d Average otolith radius=SD/pm
201947 1 69 14.88+2.20 22.54+4.20 80.44+24.60
201948 11 142 13.34+3.00 22.72+6.00 84.60+33.20
60 r 30
2 CJ7H July -l CJ 78 July
% 50 _- 8H August % [ 8H August
- )
g 40f § 20
4 G4y
1S S
o 30 &~
£ 2
E 20 E 10
L 18
B 10t 5
2 2
#* i

4 6 8
45 Standard length/mm

(a) #K4HEL Standard length composition

10 12 14 16 18 20 22 24

0
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
H# Daily age/d
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Tab.5 Parameter values of body length growth equation of anchovy larvae and juveniles in July and August voyages

A KT UE R A EEN

LJL alk/h b/t /g

Growth equation =0 R AIC
LA K 5 2 Linear growth equation - 0.461 3.388 0.798 104.961
TE % K 2 Exponential growth equation - 6.814 0.031 0.787 116.352
Xt $ A K 7 & Logarithmic growth equation - 10.773 -19.476 0.794 109.817
PRI K 7 2 Power—exponential growth equation - 1.292 0.762 0.799 103.755
Logistic 2E K J5 2 Logistic growth equation 29.484 0.064 24.590 0.795 109.628
Gompertz/E K 77 Gompertz growth equation 2.520 0.996 -0.031 0.786 118.352
Von Bertalanffy £ K 75 #2 Von Bertalanffy growth equation 70.533 0.008 -3.856 0.798 106.425

TE: LR HE S O B YIS A4 s Lo 4K 5o Ry 0 30RO O B3I H I 5 & o ARXT AR KR S8 b g h AL
Notes: L, is the theoretical body length at the age of 0; L is the asymptotic body length; ¢ is the theoretical age of fish when its body length is

0; k is the parameter of relative growth rate; a,b,g,h are constants.

— = DN
D 00 O

fkK Standard length/mm
Y

12t

10 .

gl . L=1.292Xt0™
oo (R?=0.799,n=211)

6 ]

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
H¥#& Daily age/d
9 T8AMRERFHEFERKEBRIXE
Fig. 9 Relationship between standard length and age of
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Distribution and early growth characteristics of anchovy eggs, larvae and
juveniles in the central Yellow Sea in summer

LIU Hao, ZHANG Wenchao, LI Wenjia, LIU Shuhao, TIAN Hao, WANG Yihan, YE Zhenjiang,
TIAN Yongjun
(College of Fisheries ,Ocean University of China ,Qingdao 266003, Shandong, China)

Abstract: Anchovy (Engraulis japonicus)is an important fishing target in the Yellow Sea, and it is also the
main prey for large fishes such as Japanese-Spanish mackerel. Exploring the distribution and early growth
characteristics of anchovy is important for understanding of the recruitment mechanism. In this study, based
on the survey data of the cross-section in the central Yellow Sea in the summer of 2019, the relationship
between the distribution of eggs, larvae and juveniles and environmental factors was investigated using
Tweedie GAM model. Furthermore, based on the otolith microstructure analysis, the daily age and body
length composition of larvae and juveniles were estimated, and the early growth equation of power function
was constructed by extrapolating the hatching date. The results showed that in the summer of 2019, a dense
distribution area of anchovy eggs occurred in the line section of 35. 5°N in the south of Shandong Peninsula,
and the dense distribution area of larvae and juveniles occurred in the area of 35. 5°N-36. 5°N along 123. 5°E
longitudinal sections. Salinity has a significant effect on the distribution of anchovy eggs, larvae and
juveniles, the optimum salinity range was 30-32, on the other hand, the water temperature only has a
significant effect on the distribution of anchovy eggs, and the optimum temperature range was 23-26 °C.
Analysis of daily otolith increment for 211 larvae and juveniles showed that the range of body length was 4-24
mm with the dominant length group of 12—14 mm, the age range was 12-40 days with dominant age group of
18-20 days, and the otolith growth rate ranged from 3. 08 wm/d to 5. 90 wm/d. The variation pattern in the
daily otolith growth rate of larvae and juveniles was different between samples in July and August, which
might be related to the difference in the water temperature between different months. This study provides
scientific basis for the early growth and recruitment mechanism of anchovy resources.

Key words: anchovy; eggs; juvenile fish; distribution; early growth
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