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2. BRI S TR A A LIS (RO M R IR KRR PO YT 524013;
3. TTARA BT O B S TR L BT 524088;
4. TR ARG B i vl A B A B AR P BRYI 518120)

WE  RELBZEERFREFAEENFNESBEE LI, AR T IIME S s (Saurida
tumbil) & 2 2 4 S AEAE R HAE TR B L, 2R BT, 2008-2018 £ 5%, b 65K B /NA (L a3
HEETFHEKTEE Y 15.8~16.9 cm, FH KT EEE K 48.8~77.5 g, 2018 F 1y FH R K Fn-F &k
JUE L 2008 F 25 BIKT 6.5%M 34.5%., RKk-AKREXAXFTWREALAKSHE b WEEY
3.03~3.42, Xk NAEFHAEITEEFRHELKRADL3), ERAKKEREUTEA, LHBE S
W b B R AR T Y AL G, MM AR S0%ME R B R K A 2008 4£(19.0 cm)E 2018 4£(16.6 cm)
BARE WS, 10 F B BN E A 12.6%, HHF, 2011~2015 i F XHHFESTHE T, 50%
M R AR K BN B A 3.8%. 2008~2018 4 b 30 75 £ b 4 ol AE v S AR 2 T A, SHE L
Bl K 1.09~1.29, #EbRFHEME L RXEFERNERESFREMEETRAES,

KA I ks £ FRE; S0%MRAKEK; BEE; FREMNL

FESES S931.1  XEARIRES A XEHRS  2095-9869(2021)02-0036-09

2R YRR AE R PR L IR BRI BN 28 S0%E BEVIAK: (Lso) 2 AIF 53 Al 9 U5 1 O
25, HARKRXT LB ol s A RS A DL e SR8 A B SRR bR — (A S, 1995); AR EENE
A, KRyl B PR PEAN R4 45 PR ) o 2 ﬁ%@\#%%&MEfﬁmﬁﬁ%zmao
S % B L (FEE, 2019), MK FIMARR 2 0 Z Vi i (Saurida tumbil)(Bloch, 1795), &
K FEAE Y ARHE , BRI B A AR BOR S AR BB, MK Z M, S A T BN RS ROV
HE45H9 78 g (Andersen et al, 2016); RKAAFIECR VR, EREFEZ0 TARE ARG, SEd0H0 i
TE—ERRE ERE R WLt S R KORBLOE TR X, 1995);  JRCHE I el 17 30 B2 22 B B (DR BB 45, 1982; X1 4 i,
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2009; {HITIESE, 2019)MUEGALHAFI (TR IE L5, 2008;
FEEREE, 2011, 2012), [E H IR X 2 145 e il 1) A=
KAFAE(Singh et al, 1995; &FELIHAE, 2004; R,
2014), 425 H) (Rao, 1984; Ambak et al, 1986) . fif
FRRAE (7K ik 28, 1987; Jawad et al, 2007) , £~ 7k
(Bl oha %, 2010; B6SE, 2016)FIFNEESh 2S5 (Jaiswar
et al, 2003)35 5 T ot K ffoy . pFsi ks, ixJL
AR, ZUtehi e R R R B AR IR B
FERINFPREZS AR AL . N, TR B
VRS PR R4 (IR AR, 1999; TERH4E, 2008).
FNHLZE (2008) FTWang 2 (2012)43 51 W G5 5 1 FI R BE 5
1257 T VEAS 22 D g il i 0 R, & BRAL RS 215
I 0 B T &, B IR R A A ol R
TARBRGE IR BT MR AT & R0 = S RIS, YA R
YrrE Rt 2 & A B E AL 104K, X FILERiE
1R IR Fh 22 14 I 6 10 A 4 R AR 7R A A AR AR AT AN
W, XL E N 20 e b A B, HasiR i
PR TR, 5 ik — 25

AW G2 AR B AU B AR 22U IR T SR A (2008 |
2018 4F)FIRCHE M JH AR AE(2011 . 2015 4F)EdE, 2l
KR KRR RSE, PR B 50% M R
PR FIAEHE B S E Y 2edR b, SBaXT Eear AT, R

VRIS M R SRR RS 3 O
T AR A LR IE B, e AL
5 PRV 1) 2SI FE R A0 BB i

1 W57
1.1 MR EEEkRR

ST 2008, 2011, 2015 F1 2018 4EH 2= X 5 1
RS Z Vi i AT R AR . Hidr, 2008 i1 2018 4E2H
TS 2 STORFE , SRFES S 000 R T AR WYL A
POALE AR, XTI 5 M 3Rk P R AT R AL S0 A 5
2011 A1 2015 4F AU FE A 6 F A REGE 1) 441
AR HORAE 1063 BB o e QM IRARE ) (B K
Jai, 2007 AT AE Wy S i), e AR A R
i MR A A, P, RO E] 0.1 om, 1A
JE RGO E] 0.1 go M RCEE 4 1] 2 B2 R X #5(1993)
B 5250 6 31, 1T 2008 F1 2011 4EAUREAR 5 2015
F1 2018 4EPAEA AR 22 30K, AN FE A R4 SPSS
19.0, RH¥ A /7 Z AL A GE 2465, 2011), XF
2008 1 2011 4F A9 B E 1ﬂi$ﬁﬁ§é$¥ﬁﬁ%@J$ﬁ
Hﬁé.ﬂl% DLTH BRAREAS i 22 55 X6 22 Uy W i A 1 2 40 i

ZEFLREE , B 2008 ARl 57 % 2011 4FFhH 48 B2

F1 AtETE EREKENEREERER
Tab.1 Sampling information of S. tumbil using bottom trawl in the Beibu Gulf

FE Ay b B I IEAEE R
Year Month Locations Samples Stratified sampling size
2008 3~4 YUESRAE. UMM . BLLITME 353 7
Fishing port sampling: Qiaogang Town, Beihai City; Jianghong
Town, Zhanjiang City
2011 4 ESRFE: 17°~22°N; 105°~110°E 605 48
Marine survey: 17°~22°N; 105°~110°E
2015 4 1 RAE: 17°~22°N; 105°~110°E 48 48
Marine survey: 17°~22°N; 105°~110°E
2018 3~4 YUESRAE. JUHEMREE . BLLITME 7 7

Fishing port sampling: Qiaogang Town, Beihai City; Jianghong

Town, Zhanjiang City

12 HiEAES5HH

PR AT O R OR R R AR OR
W=al®
A, W REFH(g); L MK (em); a. bk
RS, H, b X REAE RS, 4
b=3 i}, R MEREHERK; >3 8, RIERHEA
£ b<3 i}, £ 734 K (Froese, 2006; Pitcher et al,
1982).

50%ME AR . IR 1.0 cm MR, XK
BT A, XA R 2 A PR ISR 43 LA
G, BE I 50% kALK .
1
1+e(a+b|i)
Lso=a/b
K, PO B MATEIZ AR A N AEAS b il
B L (em) MR KA E; a. b MEESE
Lso K 50% 1 st A

Pi=
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JE i B 2R ) Fulton ARASHEEL K(Fulton, 1911)3RK 2015 AP IRRIG I LB 1.9%, PR & T B
K=(W/L*)x100 7.8% (K 1, £ 2),

K, WoAKRFER(e), L MK (em). b 7 £ 15 b 6 0 R K o A e B 103~

BAm A HBEAE SPSS 19.0, VALK L P 29,8 em, (RFEAMINEEY 9.7~366.1 g, #4EREH

A T o0 0N G BE Y 4F 1R 22 S A BRI R 7 2000 R K f 3 4 R A R A A I S AR Ak, Ak

(One-way ANOVA)K %, AT ¢ R S EN AR 14.0~18.0 cm A1 30.0~70.0 g, “F- ¥R FA o o 2

] 22 56 FH B 5 223 B (ANCOVA)K 56 SRR, IR R RKAE N 2008 4E 1) 16.9 cm,
Fe/ME R 2018 45 15.8 cm, PR E R
2 &HR 2008 4% 77.5 g, H/MEHN 2015 4FHY 48.8 g 2008~

. = ) 2018 AFESF SR R AR I i 5 5 T R 6.5% F1
21 FEKMEREN D HEFLE 34.5% (1. £ 2).
2008 A1 2018 A RAEH, LHRIEH Bk IE N ZE TR RV, FIRKER 2018 4 3
B AR FE I 10.3~29.8 em, ARG 4 9.7~366.1 g, /NTF 2008 AEHMN(P<0.05), 454F (8] 22 50K i 3 (P>0.05) ;
K AVA LR 43 50 14.0~18.0 ecm 1 30.0~ 2008 4FF My & it & 1 35 K T H A4 4F B (P<0.05),
70.0 g, KA 5EE 56.1%F 63.2%, PRFE 2011, 2015 12018 4E[H) 2= 55 A . % (P>0.05).
A5 5 15 HE 57.9%F01 59.6%. A58 16.9

18 1 100

158 em, FHERFHENAHG 775 M 508 g 5 % — . g
2008 4FAALL, 2018 AFFIAK FI# 6.5%, FHiARH E 1or 173
THE 34.5% (1811, % 2). 314 S PR o %0 g

2011120154 1 RAE L BE 1R K 5 Bl 2 15| —e—fhi Standard length Is 2
12.0~23.6 cm, A JEE }17.8~160.7 g, AK FIA ;\-210 --G-ﬁ%ﬁﬁﬁBod?/weight | e
A 5 5 A 14.0~18.0 emA130.0~70.0 g, &K 2008 2011 2015 2018
PR 53 31 7 HL68.8%F175.0% , 1A i 12 O 342 43 31 o EE Year

BI1 205 M 1 35 AR R B AR AR

F72.9%175.0% . FEHA K3 51816.0F116.3 cm, - .
s s Fig.1 Inter-annual changes in the average standard length
PR 3 5 9 52.9F148.8 g5 H20114EMHL, and body weight of S. tumbil in the Beibu Gulf

®2 ZERERKIEREN HHHE
Tab.2 Distribution characteristics of standard length and body weight of S. tumbil

i H Item T Year

2008 2011 2015 2018

K 5 il Range 11.7~29.8 12.2~23.6 12.0~20.5 10.3~21.5
Standard length (SL) (cm) E34{H Mean 16.9 16.0 16.3 15.8
brifEfR 2= SD 4.5 2.2 1.8 2.2

1 #2H Dominant 14.0~18.0 14.0~18.0 14.0~18.0 14.0~18.0
He#4 He 5] Percentage (%) 56.1 68.8 75.0 63.2

Ny Jti FHl Range 19.8~366.1 19.8~160.7 17.8~95.3 9.7~126.6
Body weight (BW) (g) F-H#{H Mean 77.5 52.9 48.8 50.8
FrifEfR 2 SD 80.2 28.5 17.0 243

{i#+¢H Dominant 30.0~70.0 30.0~70.0 30.0~70.0 30.0~70.0
He#4 He 5] Percentage (%) 57.9 72.9 75.0 59.6

00 ik IEEEER HBLAE 2018 4F 52 A K S H0 b BITE R 3.03~3.42,

PR BB R IE U RORES, AR PR 2L B R BT

2008~2018 4RI 0 7 2 2 147 g i A 1 — A i e, il 2018 4R 3.42, FAIREA 2008 4R

KEZH a BEHEIN 0.0037~0.0119, @lﬁ‘gﬂiﬂé\ﬁi 3.03; 2008 il 2018 4EAY S b 22 50 .35 (P<0.01),
SRS Hob, SO EAE 2008 4R, /ME 2011 5 2015 4E 22 ROR B2 (P>0.05)(3E 3).
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Tab.3 Relationship parameters of standard length-body
weight for S. tumbil

WHEE L 9S%IEfEXI 95% - X ] HIK AR
Year 95%CL 95%CL R
2008 0.0119 0.0085~0.0167 3.03 2.91~3.15 0.98
2011 0.0070 0.0072~0.0172 3.19  2.87~3.52 0.89
2015 0.0059 0.0033~0.0106 3.22 3.01~3.43 0.95
2018 0.0037 0.0019~0.0073 3.42  3.18~3.67 0.93

Heoa, b K em)E TRk X RS K

Note: a, b: Standard length-body weight relationship
parameters

2.3 MERLFAEL B

2008 Fi1 2018 AFEaHs R AEH, JLHRTL 2 0 g fifi P
L4350 R 29.8%F0 25.0%, 5 2008 4EAHLHE,
2018 4F T F# 4.8%(18 2).,2011 F1 2015 4F#g | RAkErh,
PR L 153 53R 22.9%F1 16.7%, 5 2011 AL,
2015 T FE 6.2%(1& 2)

ACHRE 22 147 I B 2 2 v L L 49 3 TR 6 A R
TE 20% 2547, AN [RVAF M MR HL 1R 16.7%~
29.8%, FHIE A 23.6%, HfilH = AR EE R 2008 4,
o B AR B4R BE ly 2015 4F, 4FEBRAZ Ak A 5 JE 80
JE R A 2).

60 - .
£ B A¥aHERAE Fishing port sampling
= B I %4 Bottom trawl surveys
= Ea0f
=)
% k)
g L
£ _g 20
@ E ;:
8‘
E 0 A A
2008 2011 2015 2018
HRE Year

B2 AL 21 w4 L A7 PR A A
Fig.2 Inter-annual changes in proportion of maturity
S. tumbil in the Beibu Gulf

2.4 50% 4B Bk

2008 F1201 8411 1k R A v, 22 Ui e A R 4R 1)
50% Mk AR 23 91 19.0F116.6 cm, 520084F 4
b, 20184 FR#12.6% (&13), 2011 F1201 541 b RAfE
W, 22 U S T A AR 5 0% 1 AR K A3 R 18601
17.9 cm, 520114EHk, 20154E F[%3.8% (K13). £
Vi e 65 O P TR IR 50% M BB K AT B AR A LA
16.6~19.0 cm, 2 TFREEI(E 3, K 4), mARMEHH
TE 2008 4, fe/MEHELAE 2018 4F, 10 4F[H] 50%1%
AR BRI 12.6%.

B A¥a kSR AE Fishing port sampling
rd B I R4 Bottom trawl surveys

[\
S

—_
W

wn

N

s

2015 2018
4EF Year
Pl 3 JLHRE 20 b B MEME A 50% 1M UM AR PR £k
Fig.3 Inter-annual changes in the length at 50% maturity of
female S. tumbil in the Beibu Gulf
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2008

25 MBi#HEREREN

2008 Fi1 2018 AFEa U RAEH, 22 14 e il I 1o B2 1)
YIE 50 1.29 A1 1.19, 5 2008 4EAH L, 2018 4FA0
BT % 7.8%, 2011 1 2015 4Eifg | Rekirh, Zikip
{6 A 5 8 R (B0 0 R 1.21 1 1.09, 5 2011 4EAH L,
2015 4EREHH B R 9.5% . 2 BA N E 7 2K 56, B 2011
5 2018 4EEF ARSI, HAKAE BN B 22 5 1
2(P<0.01)(A 5),

2008~2018 4 (14 4% s A8 Ak 52 Ao i /)N i 18 K
B, AR 1.09~1.29, 2008 4L 5, 1) IE i 2 3%
IR i, B A5 EAE 2015 4R (8 5),

Bt R I, 22 140 g 6 %) U il 2 2 S T 1 R )
HH(E 6), HaHERAEER (K] 6A), 2008 4F-A [FfAK
2ZH P T 5 B S (E VG R R 1.19~1.39, AR AE ) PLAE
22~24 em (R A, Fe KA 1B 28~30 em (R K41 ;
2018 4ERYTEE N 0.88~1.29, (A HIRAE 10~12 cm
KA, FKRMEEIAE 16~18 e (KK 41, ¥ | RAE
A (E 6B), 2011 AFEAS A AR 4 AT w6 3 1 1) 31
H1.12~1.48, e fl(E HIRAE 18~20 ecm K4, Hk
{HHPLAE 20~22 em IRK 4 2015 A7 H - 1.04~
1.14, AR EITE 10~12 cm AR, B HBm
1E 18~20 cm A K 4H

3 iTig
3.1 HHFYHE

TER B (0] 9 =y s BE B T 0, S ) R AU AIE
S BT A A P 7 A e O AR A, e, AR R B
B 1978 Ak B B R e Y (Law, 2000; Conover et al,
2002), AWFFERB, 10 ZARITRIE 214 bp b4 1k
B —E RN/ NG, s RAET - Bk
FVAR o AR AL 5 5 T L SRAE R 43 T BB IR R SR A B
(i) [0 B AF R 350, PR A ) R AR AN B I, P8
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Fig.4 Logistics model fitted for the relationship between standard length and percentage of mature Stumbil in the Beibu Gulf
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Fig.5 Inter-annual changes in fatness of
S. tumbil in the Beibu Gulf

AR A P X A Jo g 28 A W BE AR XS B/ o 5 R R
(2002)HYIFFE X Eb , ANHIFSE 2018 4F- 52 £ 14 i i - 44
TR HE 2001 4B/ 10.7% (1.9 cm). 25lHh, T 5 #E4%
(RO12)FFE KB, 1997~1999 4E-F] 2006~2007 4 1][H]
T T T 3 2 1 e S AR R R T 47% . R ER,
JEERIE KRB MG AT R AFE Y F RIS,
A 2FE R A0 A 2 R 0 I DR 5 B A B (7K
& 2016a. by BFZE, 2018), id w985 % F14h,
WA EF NN, EY 2R IR B RIIR A0 B4l
5% 3h 43 & (Rutter, 1902), A[a] RS A R0 2 X a4k 4
MIEFERE A T 22 0 (PR B 55, 2020), HRZHM
Bt BAT “FRE/N ksitk, SEBERER

1.6 - A HayERFE Fishing port sampling

—e— 2008
--0-- 201
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Fig.6 The change in fatness of S. tumbil of different
standard length in the Beibu Gulf

FENFLARAY, BRI 230K, 0 KB R p R A

T UK, T A T AR 1) /N R AR s AR R
(Pitcher et al, 1982; Conover €t al, 2002),
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BRI Z AN, A 5T R BG4 2 O fa A7 7
—ERENE AR ISR, WEKES LM
(Nemipterus bathybius)(FRE& 5, 2012a)F1 — K AL
W (Evynnis cardinalis)(5K 145, 2016a), i3 i 5
Hlsog FFE. AR AR, WAER, JUHRE 2 0 i
[FIRE A A T PR R AT, USSR FEHS 73 20184F [ Lso
F20084E/N2.4 cm, 20154F 1 - RFEFR S HE201 148 /)N
0.7 cm, SME L, LspR B is/Nas, 52 ke)E
[ A B g B (Saurida undosquamis) it 75 4k, #4 #— 2
(BRVEESE, 2012b), FEAHBT 152, S 1 R
FEZE, S Ss 7 A Ve AR T S LR AR AR, E B |
PR 4 455 175 5 #E 4K (Heino et al, 2015; 5155 45 4%,
2020), 1A TAEETIGE B4R )S, PR &S
SR MCEE R TORFEAM AL . de Roos
Z5(2006)38 1o A= A Bh Sy SRR R B 2 ik, R
A AR S5 40 W RAFEAS ) 32 3455 R I sz, 7
AR AT A B {H A AT 25 35 AR & AT Y, Conover
(2009 5T & B, TET R R 0 R 7 AR M
NS, FEAE IR BIE S5, X e B K A BT
M2 AR R A . BORESR(2002) R L B, 7E
SRR B, e U AR R 2 O e R —
FRBE YIRS, Ud T 7 0 B 1) B AR sl A Rl il A A 1
02/ NAE Y 5

x4 mBZ AR

32 HRAKFENXRKIEHE

AW IE Z 1 e bl 1 Sl A K S8 b [HIE R
3.03~3.42, 5 Carlander (1969)0F5% A& B K ot
2 b {EVETE 2.5~3.5 Z MR —5, H b EHWKT
3, WIAHREZEZ RN T IEFEERRES, ST
FEL(2009) % U S A5 25 2 v wp B S AE K S EO ST
SR (R 4), MHAD2EH T 244 I il 48 BF 5
RSB BRI 4230 3, BATs K (GE 4). M
XA, FEN b EMK, TR M T2
ESTER AL T HIEH B, FTEREr 68 i 2 21 T 1R
EE , MR IG SBA N TR TR KR, R
PRI S 4 K . Froese(2006)0F5% & 3K, b {H 7251k
EREE MAEERZ RN, MK EERE, L
2 I AR AEE 3 AN B S, BB T EE
BNz —, H B ) I R A5 1k s R A
JE B, 2010), MR R B AR S 68 & (Hofer
et al, 1985), MR H 1A otk 110 385 3 AF G i A K
P NIRBEIRZORAE , 210 el 3 204 8 T ix i
BRJR, KR Z N 40~150 m, T US K 5S4 E
KA, NSRRI OB RS, 2
T RS (B W45, 2005), S22 A IEE IR S
ZIHR BN ELGI, b2k e s AR K AR T
ZER I Lo

IR AE K S H A E 5

Tab.4 Difference of allometric parameters for S. tumbil in South China Sea

RAEERS[E] Sampling time IR S A K S b S50k
AEBE Year  J345 Month Sea area Allometric parameter b References
1964~1965 1~12 FA AL R B AR 3.17 A AR IR KRR
The northern part of the South China Sea, VK PRI ST BT (1966)
east of Hainan Island
1964~1965  1~2, 5~12  ®EIEACIRE R & AR 3.01 AP RRIAE(2004)
The northern part of the South China Sea,
cast of Hainan Island
1981~1982 - [EEEIATPNGEE 2.98 #TAW]SE(2004)
The northern shelf of the South China Sea
1997~1999 - L a RPN 3.06 B B 45 (2004)
The northern shelf of the South China Sea
2006 4 JLEBIE Beibu Gulf 3.40 T HAH(2009)
2006~2008 1~12 JLEBIE Beibu Gulf 3.27 X1 4 Bt 45 (2009)
2006~2007 1, 4, 7. 10 Jt# Beibu Gulf 3.05 Wang %(2012)
2008 3~4 JL#E Beibu Gulf 3.03 ZARHWF5Y This study
2011 4 JLH#E Beibu Gulf 3.19 BT This study
2015 4 JLEBIE Beibu Gulf 3.22 A5 This study
2018 3~4 JL3#B ¥ Beibu Gulf 3.42 WSS This study
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25 2011), ARHFFEH, 2008 4F 22 1 b fiff 1) HE 3k B o
KAE, BB, = 2018 A MFHES; 5
Hb, RS SRR R R AR R R T o e b,
W AR PR AL S B T R, b, Rl R
K, Ui oY AR 2B S K % Panda 5§
(2016)IA R, /INRST O BEAR A AR e 2, B EE /DN
1M Fulton (1904)IA Ay , fa 288 FLI A 3 BE ARG pR
AT R H 7N RS A P A A1 o A B 5 i =2
+F Fulton YN, FIWT (TR R 2 B B AE AR RS
IR, il % IR SR ak A B A RS RS2 )

Z £ X #
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Abstract

Using data from the spring fishing port samples and bottom trawl surveys in the Beibu Gulf,

the biological characteristics and inter-annual changes of Saurida tumbil were investigated. The

population structure of S. tumbil in the Beibu Gulf had a miniaturization trend - the average standard
length (SL) and body weight (BW) decreased from 2008 to 2018, with ranges of 15.8~16.9 cm and
48.8~77.5 g, respectively. There were also temporal variations in SL and BW; the average values
decreased by 6.5% and 34.5% from 2008 to 2018, respectively. The range of the allometric parameter b
was 3.03~3.42, indicating that S. tumbil had positive allometric growth (b>3) in the Beibu Gulf in spring.
Analysis of the inter-annual change in length at 50% maturity (Ls) in females showed that the S tumbil
population maturated before the Lsy, decreasing 12.6% from 2008 (19.0 cm) to 2018 (16.6 cm). Compared
to 2011 (18.6 cm), the 2015 female L5, reduced by 3.8% (17.9 cm). Fatness also declined from 2008 to
2018 (range: 1.09~1.29), as evidenced by consistent downward trends in the fatness samples from both

fishing methods. However, fatness had an overall increasing trend with increasing SL.
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