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1.1 #mRiR

BT A 2020 A4 25 AR AL RV R 4
ZRFR VLTI 8 X8 G i ) 31 3R 40 v A Rl R A 1Y) 22 1A
IEEE A TREPLAIRE 2 1214 B(F 1),

2020 4EFFZE (4 H ) JGF T S H e i o 3 A
B, 2 IR S X AN [R] & B B B 1 ik B B 0
TTRAE, 275 4 W bR U PR R O 58 B9 5508 8RR AE,
W R, B A~ A B B B R AR 5 A
A% A3t 30 AN XA T [ RS 2E AL 2L 2E 1)
A EWMER . W SRR R < b i 690107,
MU 258, Ermli iz 109, FHLINR 441 kW, K1
WIE 202 44 m, BRufida ) 1 h, X4 294
3 kn, EARJEA TG K 108°30'E ~ 110°00'E .
20°00'N ~ 21°30'N,

F1 BT EEEHERREER
Tab.1 Sampling information of
S. tumbil in the Beibu Gulf

B 6 L TR
Season Month Fishing gear ~ Sample size/ &
# Spring 3.4 JEHE 1 215
B Summer 6.7.8 JECHi 342
Fk Autumn 9.10.11 JH 416
4 Winter 12,1 JEHX] 241
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(a)

$ZE Frequency/%

ﬁ;‘ﬁ;llso SRR AR K em,

FIFH Excel 2016 #11 SPSS 19. 0 28543 474%
PRSI &L s HIh ST AR A ¢ 4G 50 40 B[]
75 220 H7 (One-way ANOVA) 2546 56 7 & #E 47
22 SR , >R R D7 A 390 8 4] U o A 4 L 2
e ars

2

2.1 BEEHEELL

A5 2 U /R 4 9. 0~26.9 cm, {3
TR R 16 ~21 em, (5 B8R 60. 21%, 145 &K
13.12~285.55 g, L ¥k B & 30~ 110 g, i i
K 73.97% (K 1) . TEHEZE, RHAEKH 19~
23 cm, [ It 61. 86% , ATl 70~110 g, 5
It 46.98% ;£ 2 7% L #AA K Ry 16~23 em, K I
88. 89% , (. A ST ik 50~90 g, [ Fb 54.39%;
TERKTE LR 17 ~21 em, i 1L 53. 61%, 11
FARFT R 30~90 g, i Lb 68. 27% 142 L3
KN 14~19 em, 5 77. 59% , G 44 R 2
10~70 g, 5 14 79.25%,

=
4k

30r1

S O ©O O © O o
— M 1~ O O O
D —~ ™M

150~<170
170~<190
190~<210
210~<230
230~<250
250~<<270
270~<290

{&F & Body mass/g
(b)

1 ZiEktERKEERENMNESHE
Fig.1 Standard length and body mass distribution of S. fumbil

16 1214 B2 15 el i REAS B MEVE Lo
1.82:1, R I4E H -k X* =205. 02,P<0.01, 4~
F5 121 Lol AN [RIZRTT, 2216 g o A L
AN, FEE ZE R M2 TR, 53 s #
T 21251 1 2. 32 1 15 B RN A< 2= 1 E R LE 43
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WM 1.44:1 1 1.62:1, [AA}, KK <19.0 cm
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Fig.2 Season change and standard length change in sex ratio of S. tumbil in the Beibu Gulf
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10 b AH R R 200 0 = [ Sy A B 5 1 AN T
A BB 20
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AN R AR AR I TP AH B B2

VI« B8 58 4 R, HC AR o e A 0
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KRB AR BU R B2 1 ~2 4>, o0 fi
FERZE P e S A0 M 5 S K B
FITRWE A A R AZ

555 ML ESE AR SRR 40 B - A T 40 2% B9 R 40 g K A=
KRB, d i AR B K, R 2 AR S RIE .. #
(RN K B G 2 o3 A 7R A% e sl 2%
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21 0 4 1 JE A e
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1lcm v 1cm VI

3 e ERE & i e 5] B HA UP S AR AT
Fig.3 Morphological characteristics of ovary at different stages of S. tumbil in the Beibu Gulf

Lo 1335 2. 1040 3. M33; 4. Vi35 5. VIT; 6. VI O 55 1T iARBRERANAE; O,. 55 LI AR W REAR ML s O 4% LI A BIRJ- 40 i 5
Oy H5IVIAHGR BRI s Os. 575 VI AHOR REA0A s N. 4004, YN. B E0R; Nu #4475 YV. G260, YG. B EI0RL; ZR. U I s
FM. 38 ; LD. BT .

1. Stage 1 ; 2. Stage Il ; 3. Stage Il ; 4. Stage IV; 5. Stage V; 6. Stage VI; O,. Oocyte at the stage 1 ; 0,. Oocyte at the stage II ;
05. Oocyte at the stage Il ; O4. Oocyte at the stage IV; Os. Oocyte at the stage V ; N. Nucleus; YN. Yolk nucleus; Nu. Nucleolus; YV.
Yolk vesicle; YG. Yolk granules; ZR. Zona radiate; FM. Follicle membrane; LD. Lipid droplet.

B dLERE & i b s P & & B B R A R FHFE
Plate  Histological characteristics of the ovary at different stages of S. tumbil in the Beibu Gulf

2.3 MIRAREREEE 2 HERA L, IV I S AR e e . A
Z2 VAN [R] 5 0 O PR S L A Bt AR S IV 3 B LA D A A R A A A
2 PR MEPERECR UL, MU VL4243 VR RO 1 AR — 4> 1 i 2 L A1) e {1, 4
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HAT6 A 24 H 4 fbE i e A Br R %, 7 A
IRFNEE IR PE LA . 9 AR S HE 51 PR
FEEARA , ZJa WA e 8, SRR o

WEME GSI Y A AR b 5 LA, 76 3 Ak H)
R, H9.04%, 2 g WL N R, 6 A=
1.55%,7 7 GSI W Bl/N@E W, 2 J5 3 i T I, 9F
PRRFRAR I K 3 &, 76 11 A X, 4 0.31%
(E14),

F2 BT ERERERERRAEDN
BEHEANEE DL
Tab.2 Percentage of female individuals at different
gonad maturity of S. tumbil in the Beibu Gulf
1 1| i} IV V i VI

Stage Stage Stage Stage Stage
/% /7%  N/% V%  VI/%

Aty RH

Month Number

37 72.97 2.70 0.00 2.70  21.62

1

3 91 0.00 4.40 28.57 65.93 1.10
4 55 10.91 9.09 7.27 52.73 20.00
6 65 44.62 9.23  10.77 4.62 30.77
7 100 2.00 6.00 19.00 45.00 28. 00
8 67 4.48 10.45 35.82 44.78 4.48
9 83 46.99 25.30 19.28 7.23 1.20
10 81 44.44 14.81 9.88 2.47 28.40
11 51 66. 04 1.89 0.00 1.89 30.19
12 88 71.59 1.14 0.00 0.00 27.27

14

HRAMARS GSI/%

1 3 4 6 7 8 9 10 11 12
H4+ Month
4 JLEETZiEhpEMEE SRR ATH
Fig.4 Monthly change in gonad somatic index
of female S. tumbil in the Beibu Gulf

2.4 FLRMEREERK
AR AT MR S PR A L) 5 R A0 2
W g (| 5), mame X P=1/(1+

e D), = a b 435 10,87 F1-0.57, H
WM AR A 2 ST A5 1 1 22 1A g B 110

WIVRNE BA K 19.0 em, MEME 22 15 i 4 K
FE19.0 em e DL b B BEARAE R 25 i tE 97.95%,
B2 61. 64% ,FkZE 5 L1 23. 20% 428 i Lk
58.60% .

100 °

50

£ R B L AR
Proportion of maturity/%

1 L & .1. L 1 ;
5 0 15 2 25 30
#k¥ Standard length/cm
Bl 5 JbEtid St agiEie
R E R FIX R
Fig.5 Relationship between standard

length and proportion of maturity
for female S. fumbil in the Beibu Gulf

2.5 EHEA5ME

Z 15 i il Y 48 0T B 5E 7 Bl o 2 774~
158 986 i, V- Y {H Ky 37 084 i ; HXF Z 58 1 Ny
36~774 ki/g, V-1 267 Ki/g. VX4 X E58 )11
AR AR A B K, 2= (90 280 ki) A 2=
(24 845 #i) W KTk F= (15 408 i) , i T4
7 (29 384 i) FEAE G KD, FEAE IR 4R
P o 2 X B i AR AR T 1) 38 T
IR (B 6) AT ol h F=
1 853. 1L>-67 201L+620 745(R*=0.75) fil F =
2.954 8W*-191. 31W+11 261(R*=0.76) ,

22 Ay s 5 A 2 O B ) B A 5 L Ol 0. 14 ~
0.83 mm, FH{H H (0. 48+0. 11) mm, 7F Mfk
AR O 0. 40 ~ 0. 59 mm, DP 45 40
0.40~0.49 mm 10.50~0. 59 mm PN {44 3]
G iR 23. 69% F1 41. 55% , HAB G AR 4H & 4
— R, IVIHER SRR A 2 A, 43500 h
0.30~0.39 mm f10.50~0.59 mm, V Hi5pHLEH
oy A 5 BRI AR 2 A 25, B AR 41 0. 40 ~
0.49 mm H10.50~0. 59 mm 5 S5 80% L I, H
M BRAR T 5 E BN (L T)
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Fig. 6 Relationship between absolute fecundity and standard length(a) ,body mass(b) of S. tumbil in the Beibu Gulf

o DA YR A B B AR R

60
B &3 Total NV OV
50 o
L g0}
g
S
g 30} ]
&
é—t 201
10+ I
0 I H |
0.10~0. 19 0.20~0. 29 0. 30~0. 39 0.40~0.49 0. 50~0. 59 0.60~0.69 0.70~0.79 0.80~0. 89
Bi4% Oocyte diameter/mm
E7 ALEE S EkeINEmESS
Fig.7 Frequency distribution of oocyte diameter of S. fumbil in the Beibu Gulf
3 e TP L KTAL T T B, AT DL W 22 14 g fif =
e
REMM B R F
3.1 #mEH A MEPER) M A B A 19,0 em,

2 B AR 1 I = I 3l LLARIIE
AR AR SE 252 PR R 21, a0 o ) AR 2 I 1)
S B R 28 22 05 0F 5 mT LA T £ 26 ) B 0
Byt 2o RBIRTE e DA L EE 4 N ] A R
R, MEME I RV A PR A A2 4R A
Aii, A 22 7 W Bl T BEA7 75 472 n] 7= BF A 2EH
ke IMEMENE LA, LTS 2 Ik g i 2 4 4
AZET VLI R L, BEWTIZ R0 R M 1 A 4 4
WU R R K5 S5 80, F R M E F L LY
EFFAEROR K (2. 1201 A1 2.32:1)  RRA FI %=
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it FAS [) st 309 b 38 V25 22 14 e i 1 2 0 4
P ARG Hh 22 P I 1) AT A A ]
M5, 15, W IE & LT 2 14 e 6 17
FE3 A ER R (s 3h 3 A6 AR A,
A R ZBLT 2 A m g Hok, 56— A
W5 3 A (HAHIF I A 5 A i W A T 4iE
Je N6 AFERZE 7 H o e & A X AR LAY
JRUL, AT BE S PR OA AR 2 R i 45 B S, A 7R 5 B 1Y)
W T, SRR R KB, S8k E %
B e MR T S o 53 A, AT 2 i X 3 Al el 55 R
T, PIFRR R R R R 0 R N AT RS T 3
TEARAT ol G e R I S A ) P 38 Y
PERCAS | LS PR s JOKS o 65, RIRE A1 I, 7
W TS 22 D Mg S ATE T vt B A R VA ek
TR UR A9 A8 1k , ABASZADEH %5 B 5 H 1 187
Wi 215 g £ 2007—2008 4 (1 2515 10 Sk 5—10
A, . 1997—1998 4F: SOOFTANT 258 i fff 5 25 41
(3—10 A) %, I H I b5 S5 i i) 6] A5 0T 28 /5
PRI, BT S 22 145 i 6l T 58 & AE T B AE A )
R 45 S A, O FURE JROR OB 2 7= B
IR AT = E R, [RI, ZEHE 0 B B v A IR A -
Z ARV B K A (UK R L KRR /Y
SR, 2 RS ) b BB A 22 1 g o 1) = B B¢
FEIT A P22 5. e, Fa i v v db 0 i du R
eI HIAE 10 A BIRAE 3 A, Hp 11—12 A
7B e A 5 S 3 ] — o R Y B
Wk 2—s A,
3.2 FeEpRE

=P SRR R W s B U &
WYIER T AR RS, 2214 i 7 B 2 R
WEATANIA] o E A, B IR K 7 RIS BT R A B Y e T
bR o 1A e i 14 7 O 2 TR g S e R = g
PAF RSP 0 7 B 2 B kg 4341 77 B 1 2, —4F
PR 2~ 4 Y™ ; ABASZADEH 251 i 5 4 41
U] R IR BRI A AT IR SR 1 2 14 g f 25 SR
T I 22 U e i Ry S0

FEILTR I L2 U g 6l B A2 o A [ v, OF AR 41
0.40~0. 49 mm A1 0. 50 ~0. 59 mm /i b4 51K
23.69% 1 41. 55% , HAIRAR L 5 P — 5 1 Aol
SR g HAG B 5 A 2 O
S (R 1 e e P A e o i B 1| el i
s, IWEHE NIRRT , AR5 b 2 U s i
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Reproductive biology of Saurida tumbil in the Beibu Gulf

WANG Jinxi', DENG Yujian', FAN Yingfang', YAN Zhibin', ZHAO Yiran', HE Xiongbo'?,
YAN Yunrong' >

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, Guangdong, China; 2. Guangdong Provincial
Engineering and Technology Research Center of Far Sea Fisheries Management and Fishing of South China Sea,Zhanjiang

524088, Guangdong, China;3. Southern Marine Science and Engineering Guangdong Laboratory ( Zhanjiang) , Zhanjiang
524013, Guangdong, China)

Abstract; Based on 1 214 greater lizardfish, Saurida tumbil, collected from the Beibu Gulf in 2020, the
reproductive characteristics and its adaptive changes of the population were investigated by assessing the
biological characteristics and ovary histology. The results showed that the overall sex ratio of female to male
was 1.82:1, the mature gonads of the female population were distributed in all four seasons, and the gonad
somatic index (GSI) remained higher level from March to August, which was the main spawning season with
the peak spawning occurring in March and July. Oocytes with different egg diameters were found in the mature
ovaries, and obviously multi-modal type was showed in the distribution of egg diameters. The range of
absolute fecundity was large (2 774 - 158 986) , and there were oocytes at different developmental stages in
the mature ovaries. Based on the results of GSI, spawning season, oocyte diameter distribution and
histological sections, it is concluded that S. tumbil belongs to the non-synchronized multiple batch spawner.
The relative fecundity (267 eggs/g) was maintained at a higher level, which was conducive to establishing a
stable population rapidly under the high intensity fishing pressure. The estimated body length at the first
sexual maturity (Ls,) for females (19.0 ¢cm) was the same as the body length of the important turning point of
the sex ratio. In this study, it was found that the reproductive characteristics of S. fumbil in the Beibu Gulf
had difference compared with the previous population. The results further enriched the reproductive biological
data available for S. tumbil and provided a scientific basis for the protection and sustainable utilization of S.
tumbil resources in the Beibu Gulf.

Key words: Beibu Gulf; Saurida tumbil; gonad somatic index; fecundity; standard length at first

sexual maturity
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