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1.2 5~10 min, ) )
626 , ,
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x3, x4, x5; x10) CCD ,

10~20 ,0°~1 1 , 172 2
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, , : 526
, 50% , 84.03

R1 LEBETRESHBRFELE

Tab.1 Samplinginformation of Pennahia pawak in Beibu Gulf

Jind /mm /g /mm
sampling date  number standra;r(ligl:ngth bOdr};:/g?ght lei(;rtl}l]irgl?;l;p sampling location fishing type main fishing area
2008-08-19 66 110-177 34.99-141.34  130-160 Beihai, Guangsi N 18?3(2)‘07 ;9190'21?1 E
2008-09-21 86 83-146 12.9-82.3 90-120 Beihai, Guangs bottom tau ;8?33‘0_ ;} 8190.21(\)] E
2008-10-25 54 94-246 22.9-401.4 140-170 Beihai, Guangxi N ég%gg ;}9190'21(31 E
2008-11-16 57 108-205 28.9-212.2 110-140 Beihai, Guangi N }g%g‘o— ;}9190'21(3] E
2008-12-14 55 124185 44.9-177.2 120-150 Beihai, Guangi bottom tranl ;8083(2)‘(1 ;9190'21?1 E
2009-01-02 50 125-225 49.2-274.9 120-150 Beihai, Guangi bottom tran] ;8?33‘0_ ;}9190'21(3] E
2009-02-15 44 164-234 119.1-267.7 130-170 Beihai, Guangi bottom tranl ;853(2)‘(1 519190'21(3] E
2009-03-21 55 110-183 31.1-177.4 170-200 Beihai, Guangi N 1(9)33(2)'0_ ;(1)9390?1(3] E
2009-04-25 50 123-182 37.8-129 120-160 Beihai, Guangi bottom traul ;8?3(2)‘(1 ; ?190.21(\)1 E
2009-04-30 42 113-180 30.0-143.9 120-160 Beihai, Guangxi N égf}(zy()_ ;ioo?ogg E
2009-05-01 38 113-197 34.1-135 140-160 Sanya, Hainan fishing tackle }2§3B,I?fngOFN
2009-05-02 29 169-215 102.8-233.5 140-180 Basuo, Hainan rifill et 12073(1)‘57 I;ggofg E
13
1.3.1 1.3.2 (Gonado-
) somatic Index, GSI)
) , , :
(Marginal Growth Increment, MGI) 2] GSI = 100(Wy/Wy)!") (2)
MGI s Wy s W
MGI =Rl (1)
r, =Ty 1.3.3 -
, R 5 T :
1  Fa Wi=a(L)’ 3)
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, L; W L A,-)[19] BIC (Bayesian information criterion
ca b 2 )[201
1.3.4 AICPT1 A, BIC :
, AIC= 2InL(py,....pm,0°)+2m (11)
[14] [15] A=AIC,; — AICC min (12)
[16] BIC= —2InL(py,...,pm,0°)+mln(n) (13)
, (12) AICc (e
AIC=AICH2[m'(m'+1)])/(n—m'-1) (14)
%:Mmo ) (11)~(14) : m cm' omH(
I 1"_IL o’): n ; InL
n —nL,
=— 5 Py P . AIC  BIC
(tn _tn—l)
, AL 5 Ln Ln—l
(12) , AlIC¢; AICc , AICc¢ min
2ty th ? ’
1.3.5 , AlCc ’
,  von Bertalanffy A2 ’
[16] D A<A<T
4 , , ;AP0
[19]
VBGF: L=L, {1-exp[-K(t—ty)]}+e (6)
Logistic GF: L, = Lo +& (7 ’ (Analysis
1+exp[-K(#; —1,)] of the Residual Sum of Squares, ARSS) 23]
Gompertz GF: L=Lexp{—exp [-K(t—)]} t¢ (8)
generalized VBGF: L=L,[1-e X P+e  (9) 2
2.1
, ) ¢ )
) , ( ) ,
L(L|Ly.K.ty,07) = ,
N L — f (L, K, 10,1 7 (10) ,
I exp{ P t
i o2 2 2.1.1 ,
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(generalized VBGF)!'®' (6)~(10) L., , ( 1 40
b K b tO b b
> P 5 € )
e N(O,GZ) 4
1.3.6 , ( I)
2.1.2

AIC(Akaike’s information criterion,
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Tab. 2 Back-calculated fish length at each annuli group of Pennahia pawak
x £SD
/mm fish length
annuli group L L, L; Ly Ls n
1 112.05+13.98 162
2 116.81+14.32 143.32+12.99 90
3 108.09+14.88 148.42+14.30 175.07£12.22 50
4 108.46+14.17 140.01£15.09 169.99+15.96 193.97+15.79 12
5 104.28+8.31 140.01+9.76 165.39+10.53 184.87+9.85 200.06+7.59 20
/mm 109.42+14.26 144.31£13.35 172.09+12.85 188.20+12.89 200.06+7.59
back-calculated length
_/mm 34.89 27.78 16.11 11.86
absolute increase
/ 31.89 19.25 9.36 6.30

relative increase
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Tab.3 Comparison between male and female Pennahia pawak by means of RSS
growth function RSSp df RSSs df F P
VBGF 118.96 7 37.16 4 2.935 P>0.05
Logistic GF 113.86 7 29.84 4 3.754 P>0.05
Gompertz GF 115.46 7 32.57 4 3.393 P>0.05
Generalized VBGF 122.10 7 36.40 4 3.139 P>0.05
. RSSg 5 RSSP 5 df

Note: RSSs is the residual sum of squares of all females and males growth functions, while RSSpis the pool of sum of the squares of all fe-
males and males. df stands for freedom degree of the model.

(Saurida tumbil) % (Decapterus 10°C 31
maruadsi) 11 Longhurst 1
23] [26] 4 1 (28] 4°C , Newman
Carlander **) 6°C 1
’ 21, ’
( ),
MGI)
) ( ) 1 1 5-9
4-8
, , 1
Sparre 3 6—7 ,
( ) ;
) ) , 2 MGI GSI
, 18°30'N- 3.2
21°10'N, 107°15'E-109°20'E( 1), 2

[25]
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x4 MEAHERERERKSFRETE
Tab. 4 Standard length and age for Pennahia pawak in
Beibu Gulf
/mm /' age

Stliﬁ(gifﬁd 01 12 293 34 4ts
80-90 6 6
90-100 22 22
100-110 30 30
110-120 44 8 52
120-130 29 21 50
130-140 20 44 3 67
140-150 8 7 1 81
150-160 0 46 10 56
160-170 1 26 16 2 45
170-180 5 27 5 1 38
180-190 2 10 4 2 18
190-200 1 7 14 30
200-210 2 3 16 21
210-220 1 6 7
220-230 1 1
230-240 1 1
240-250 1 1
n 160 225 76 30 35 526
X 11595 146.53 172.86 191.75 204.00

SD 15.39 14.02 15.15  13.74 11.88

CV/% 13.28 9.57 8.77 7.17 5.83

-n 5 )? N
SD ; CV

Note: n stands for the number of each age group; X means the
average standard length; SD means standard error and CV means

[33]

[34]

l

VBGF Logistic GF  Gompertz GF Generalized

VBGF )
Chen [

VBGF )

, (B-H

) VBGF 331,
Logistic GF Gompertz GF

VBGF ;

(el VBGF

coefficient of variance.

x5 SHILKESRENE

Tab.5 Comparison of parametersand growth models

) m' L., K t AIC AIC, A; BIC
growth function sex
total 4 220.32 0.58 0.905 3338.805 3340.882 0.000 3351.061
Logistic GF Q 225.02 0.487 0.842 1557.083
3 220.71 0.592 0.795 1095.887
total 4 234.62 0.412 0.156 3339.314 3341.391 0.509 3352.110
Gompertz GF Q 24247 0337  -0.018 1557.063
3 233.42 0.428 0.057 1096.999
. total 5 252.41 0271  -1.502 3340.184 3342.299 1.418 3359.245
Ge{‘f};‘g‘;ed Q 27344 0192 1925 1557.105
3 236.72 0388  -3.614 1097.273
total 4 256.38 0253  -1.370 3340.267 3342.344 1.462 3353.069
VBGF Q 272.12 0.195  -1.953 1557.103
3 251.21 0274  -1.36 1108.059
Y i L, i K s to ; AIC 118 AIC 2;
A; ; BIC CN=526 , Q=250 ,3=172 + =104

Note: m' is the model parameter. L, is the asymptote length. K is the average growth rate of growth curve. ¢, is the theoretical original growth
age. AIC is Akaike’s information criterion 1. AICc is Akaike’s information criterion 2. A; is difference of AIC and AICc. BIC is Bayesian
information criterion. N=526 ind., =250 ind., =172 ind. The juvenile fish and unidentified ones are 104 individuals.
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Tab. 6 Relativeincrement rate and growth index of body
length of Pennahia pawak in Beibu Gulf

age/a standard/rﬁzlgth AL ALIL “
1 115.95 115.95
2 146.53 30.58 26.37 27.14
3 172.86 26.33 17.97 24.21
4 191.75 18.89 10.93 17.93
5 204 12.25 6.39 11.87
1L ;AL ;G

Note: L is the standard length. AL is the annual standard length
addment. G is growth index.
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Age and growth of pawak croaker Pennahia pawak in Beibu Gulf

YAN Yunrong1’2’3, HOU Gangl’z, LU Huoshengl’z, YIN Qiqun1

1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China;
2. Center of Fisheries Resources Monitoring and Assessment, Guangdong Ocean University, Zhanjiang 524088, China;
3. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China

Abstract: To reveal the age and growth of pawak croaker Pennahia pawak (Lin,1940), 626 specimens collected by
fishery-dependent bottom trawl, gillnet fleets and longline fishing in the Beibu Gulf from August 2008 to May
2009 were studied. The annuli in the scales were vacant narrow band, which indicated that they were formed once
a year, from September to November by monthly changes in the marginal growth increment (MGI )of the scales,
just after spawning from April to August. A maximum likelihood estimation procedure was used to fit the von
Bertalanffy, Logistic, Gompertz and generalized von Bertalanffy growth functions to the length-at-age data. ARSS
indicated that there were no significant differences in growth between sexes among the four growth models
(P>0.05), and the Logistic growth function was selected as the most appropriate growth model according to
Akaike’s Information Criterion (AIC), AIC differences(A;) and Bayesian information criterion (BIC). The esti-
mated parameters for Logistic growth function were L.(asymptote length) = 220.32 mm, K(average growth rate of
growth curve) = 0.58, #(theoretical original growth age)= 0.905. Pennahia pawak grows fast before age three,
after which the growth rate tends to slow down. In order to protect the population and utilize the resources in a
reasonable way, it is suggested that 146.53 mm body length with age two should be the minimum size for exploi-
tation and utilization of P. pawak resources. [Journal of Fishery Sciences of China, 2011, 18(1): 145-155]
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Plate I

;5. ;6. ;701 ;2. ; 8. . (x400)
Scale annulus characteristics of Pennahia pawak
1. Vacant-fracture type; 2. Vacant-cut type; 3. Vacant type; 4. Two-annuli type; 5.Vacant-loose-close type; 6.Dull type; 7: 1.Annuli

2.False annuli; 8. Young annuli. (x400)


http://www.china-fishery.net/fdis/exact_search.asp?SearchType=latin&ExactKey=Argyrosomus+pawak+Lin%2C1940
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