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Tab. 1 Composition of body length and weight of Saurida undosquamis during four decades in the Beibu Gulf
composition item 1959-1960 1992-1993 1997-1999 2009-2010
range 81-440 51-340 51-290 41-280
/mm dominant 131-280 101-200 91-180 11-150
body length 0 .
composition /% proportion 65.2 65.9 71.0 55.6
mean 185.5 161.3 133.2 130.5
range 4.5-1106.0 1.2-501.4 1.1-272.9 1.0-212.0
/g dominant 21.4-254.0 10.4-92.2 21.3-80.5 13.6-38.5
body weight 1%
composition proportion 78.3 66.9 83.1 87.2
mean 66.5 46.4 23.8 22.6
2009-2010 41~280 MO0 1959-1960
= 1200 [ —8— 1992-1993
mm, 111~150 mm, ) 1000 —&— 1997-1999
2 i —*— 2009-2010
55.6%, 130.5 mm 4
o
1.0~212.0g, 13.6~38.5¢, 3
i
87.2%, 22.6g( 1) J%(
2.2 B
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Fig. 1 Relationship between bodylength and body weight of
’ Saurida undosquamisin during four decades in the Beibu Gulf
1959—-1960:

W=0.275x10"-L** (+=0.985, n=2 150) (6)

1992-1993:

W=0.419x10"-L>"! (47=0.974, n=550) (7)
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W=0.526x10"-L"7 (+7=0.983, n=2 425)(8)

2009-2010:

W=1.17x10"-L**° (+’=0.966, n=1 053) (9)
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Tab. 2 Annual variations in the growth parameters of Saurida undosquamis in the Beibu Gulf

item 1959-1960 1992-1993 1997-1999 2009-2010 P
(k) growth coefficient 0.26 0.28 0.33 0.39 <0.001
() zero-length age -0.49 -0.48 -0.41 -0.36 <0.001
(L.)/mm asymptotic length 497.8 424.1 385.3 342.5 <0.001
(¢,) inflexion age 4.05 3.66 3.05 2.43 <0.001
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von Bertalanffy 4.05 3.66 3.05 2.43
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Fig. 2 Growth curve of body-length and body weight of
Saurida undosquamis during four decades 1959-1960 1992-1993 1997-1999
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Fig. 4 Percentages of maturity stage of Saurida undosquamis
during four decades
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Fig. 5 Body length at 50% sexual maturity of Saurida un-
dosquamis during four decades
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Tab.3 Relationship between individual absolute fecundity and body length of Saurida undosquamis in May, 2009

/mm Y /(x10* ) /(x10* )
body length average individual absolute fecundity/(x10* pills) range/(x10°pills)
140-160 6 2.63 1.72-3.12
161-180 8 3.88 2.69-5.84
181-200 3 6.95 2.58-10.36
201-220 1 12.4 12.4




326 19
2010 0.39, 10 0.013 ,
1959-1960 4.05 , ,
2.43 ,
[20]
[21-22]
[23] [27-29]
[24] , FIE
[30-32]
1959-1960 V-V ,
14.2%, Lsy 111.2 mm,
, 2009-2010 [33]
8.4%,Lsy 96.72mm( 5  6),
1959-1960
1.06x10*~57.19x10* ,

11.27x10* 117 19921993

1.1x10%~38.7x10* | 9.32x10% [

2009-2010
1.72x10%~12.4x10" ,
5.12x10* ,
20 60-90
, 220~440
mm, [17] ,
1959-1960
140~160 mm
(r/L) 67.7~214.4 /mm, 185.2 /mm;
20092010
(r/L)  114.7~576.7  /mm ,
289.7 /mm 20 60 ,
56.4% ,
’ [25] [26]

S % 3ik:

[1]  Jackson B C, Michael X, Wolfgang H, et al. Historical over-
fishing and the recent collapse of costal ecosystems[J]. Sci-
ence, 2001, 293(27): 629-638.

[2] FAO. The Global Fisheries Crisis[Z]. Http: / www. fao.org/
fish.1997/1999-12-09.

[3] Jorgensen C, Katja E, Erin S, et al. Managing fish stocks[J].
Science, 2007, 318: 2147—-1248.

(4] ) . M].

, 1982: 184—188.

[5] ,

1. , 2004, 24(3): 29-35.

[6] , .

. , 2004, 2(2): 62—68.

[7] Dieckmann U. Can adaptive dynamics invade? [J]. Trends in
Ecology & Evolution, 1997, 12: 128-131.

[8] Dieckmann U, Marrow P, Law R. Evolutionary cycling in
predator prey interactions: population dynamics and the Red
Queen[J]. J Theor Biol, 1995, 176: 91-102.

[9] , . - 6

(GB/T-127763.6-2007) [M].
,2007.

[10] Pauly D. ELEFAN I: User’s instruction and program list-
ings[M]. Manila: ICLARM, 1980.

[11] Pauly D. On improving operation and use of the ELEFAN



D AEERE AR B A Y FAFIERTR L

327

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

programs. Part II. Improving the estimation of Lo[J].
Fishbyte, 1986, 4(1): 18-20.

s > s

). , 2009, 15(4): 659-666.

Ly sack W. Lake winnipeg fish stock assessment program[R].

Canada: Manitoba Department of Resources, 1980.

Freddy A, Alexander B. Sex ratios, spawning seasonality,
sexual maturity, and fecundity of white marlin (Tetrapturus
albidus) from the western central Atlantic[J]. Fish Res, 2009,
95:98-111.

s s

[M]. : , 1989: 117.
( M.
, 1981.
[R]. : , 1965: 35.
[C].
, 1994: 53.
[M]. : ,2003: 181.

Steward J. Evidence of age-class truncation in some ex-
ploited marine fish populations in New South Wales, Austra-
lia[J]. Fish Res, 2011, 108: 209-213.
) ) . 1.
, 2006, 13(2): 243-248.

s b s

[J]. ,2004, 11(4): 333-338.

(23]

(24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

[32]

[33]

Esben M O, Mikko Heino, George R, et al. Maturation trends
indicative of rapid evolution preceded the collapse of north-
ern cod[J]. Nature, 2004, 248: 932-935.
Diechmann U, Heino M. Probabilistic maturation reaction
norms: their history, strengths, and limitations[J]. Mar Ecol
Progr Ser, 2007, 335: 253-269.
1. , 2005, 26(6): 1-5.
[3]. , 2005, 29(5): 80—83.
Stokes K, Law R. Fishing as an evolutionary force[J]. Mar
Ecol Progr Ser, 2000, 208: 307-309.
Sutherland W J. Evolution and fisheries[J]. Nature, 1990,
344: 814-815.
Reznick D N, Ghalambor C K. Can commercial fishing
cause evolution? Answers from guppies (Poecilia reticu-
lata)[J]. Can J Fish Aqu Sci, 2005, 62: 791-801.
Nussle S, Brechon A, Wedekind C. Change in individual
growth rate and its link to gill-net fishing in two sympatric
whitefish species[J]. Evolut Ecol, 2010, 25(3): 681—693.
Conover D O, Munch S B. Sustaining fisheries yields over
evolutionary time scales[J]. Science, 2002, 297: 94-96.

[3]. , 2009, 25(1): 51-55.
Stockwell C A, Hendry A P, Kinnison M T. Contemporary
evolution meets conservation biology[J]. Trends in Ecology

& Evolution, 2003, 18: 94—100.



328 19

Evolution of biological characteristics of Saurida undosquamis
(Richardson) in the Beibu Gulf, South China Sea

CHEN Zuozhi, QIU Yongsong, XU Shannan, HUANG Zirong

Key Laboratory for Exploitation and Utilization of Marine Fisheries Resource in South China Sea, Ministry of Agriculture;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: We evaluated the population structure, growth and fecundity of Saurida undosquamis (Richardson) in
the Beibu Gulf using biological data obtained from bottom trawls conducted during 1959—1960, 1992—1993,
1997—-1999 and 2009—-2010. The mean body length of S. undosquamis decreased from 185.5 mm in 1959-1960 to
163.1 mm in 1992-1993, 133.2 mm in 1997-1999, and 130.5 mm in 2009-2010. Similarly, mean body weight
decreased from 66.5 g in 1959—1960 to 46.4 g in 1992—-1993, 23.8 g in 1997-1999, and 22.6 g in 2009-2010. The
asymptotic length (L), growth coefficient (k), and zero-length age (#;) in the von Bertanaffy growth equation
during the periods 1959—1960, 1992—1993, 1997—-1999, and 2009—2010 were 497.8 mm, 0.26, —0.49; 424.1 mm,
0.28, —0.48; 385.3 mm, 0.33, —0.41, and 342.5 mm, 0.39, —0.36, respectively. The inflexion age of body weight
decreased from 4.05 years between 1959—1960 to 3.66 years between 1992—1993, 3.05 years in 1997, and 2.43
years between 2009-2010. Body length at 50% sexual maturity (Lso) decreased from 111.2 mm between
1959—-1960 to 105.2 mm between 1992—1993, 95.6 mm between 1997-1999, and 96.7 mm between 2009-2010.
For the same body length, the current individual relative fecundity of S. undosquamis increased by 56.4% com-
pared to the early 1960s. The changes in the life history traits of S. undosquamis in the Beibu Gulf during the last
five decades suggest that the stock has undergone fishing-induced evolution (FIE), characterized by miniaturiza-
tion, an increase in the speed of growth, and a decrease in time to maturity.
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