51 1 Vol.51, No.1
2020 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2020
20 (Lutjanus kasmira)
%
1,2, 4 2,3 1 2 2 2
(1.
510301; 2. 510301;
3. 510301; 4. 100049)
1998—2018 (Lutjanus kasmira)
: (1) S 5 2013—2018
1998—1999 : 1998—1999 165—180mm,
2013—2017 ,2017 5 105—115mm  125—150mm,
2018 5 140—165mm, () b
, 2535 ; b : (3) 1998
4 1999 5 2016 4 2017 5 2018 9 062 0.77 1.69 1.08
2.65, , 1998—1999 , 2016—2018 ,
; (4 ,
, , 1999 5 2.40
2.47,2018 5 1.45  1.50; ,
5 (5) , 2016-2018
1998—1999 , 1998 4 1999 5 110%
105%, 2017 2018 5 97%; ,
S931.1 doi: 10.11693/hyhz20190500081
4000 10%

>

(Moberg et al, 1999; Souter et al, 2000)

>

* , 2018YFC1406502
( ) , GML2019ZD0605
A , XDA13020300 ,
: S , E-mail: zzchen2000@163.com;
:2019-05-04, :2019-10-02

(Rummer et al, 2017)

(Allgeier et al, 2016)

, 31902374

, NFZX2018

, E-mail: zhangjun@scsfri.ac.cn

s

, , , E-mail: dongjunde@vip.163.com



(Lutjanus kasmira)

115

, 190017~ ==
( , 2011; 201kW

,2016) ;

1900877,

1537t
1t,

cc
>

07:00—11:00 12:00—17:00
10—80m,

( , 2007; , 2007, 2011; ,
2015) : .

, 06:00

204kW 2013—2018

75t,

1920kW,

14.7kW)

E

18:00—22:00,

(Lutjanus kasmira)

-
5 s - 5 oMT

FRIVBES

2015) ToRE—

? PEIRES
7k a3

‘ Jort B

(Rangarajan, 1970; Morales-Nin et a/, 1990; Vignon et 1 i N -
X I T

al, 2008),
19982018

@ LY

-

i & ¢

110°
BSES: GS (2016) 28915

1
1 Fig.1

1.1
(16.450°N, 111.733°E)
(16.233°N, 111.667°E)
(16.450°N, 111.500°E)
(16.958°N, 112.275°E);
1999 (9.908°N, 115.535°E)
15 —6 (9.617°N, 112.967°E)
4 (9.719°N, 114.283°E)
(10.913°N, 114.051°E)

(Db,
1 1998
—5 7 5
4 , 1998
1999 5

1998

35 77 1.2

300t,
7307~
89t, >

441.3kW 1999
73377,
253kW

98t
285kW 2003

120° E

20°

(9.910°N, 114.497°E)
(8.860°N, 112.830°E)
(10.217°N, 114.200°E)

Imm

18:00

The area of sampling of L. kasmira in coral reefs in the
Xisha Islands and NanSha Islands, South China Sea
: (17.100°N, 111.500°E)

(16.033°N, 112.517°E)
(16.667°N, 112.733°E)
(16.333°N, 112.200°E)

0.1g



116 51
x1 BEOHHEBEYHERRXERR
Tab.1 Information of biological sampling of L. kasmira specimens in the South China Sea
1998 @) ’ ’ ’ ’ ’ 10—25mm,  5—10mm, 10p
: “ ) 5 ) 5 )
1999 S ’ ; 25mm,  8mm, 10p
: 5 ) 5 ) 5 ) 6 )
2003 [CEEDE 40m X 5.0m, 6.2cm
2013 : @8 ) 25mm,  10mm, 10p
2016 : @ 11 ), @ ), @ ) 2013
2017 : ¢ ), 5 12 ) 2013
5 9 5 9 5 9
2018 ES ) ) s G2 ( ) 2013
— 0—4 ,
; , 0 ;1 (Lso) LSM
s ;2 (Vila et al, 2010):
s ;3 p_ 1
, ;4 ' 1+exp[—r(Li — Ly, )] ’
) ( , 1990; ) , P L, 7
2019) 1522, 785 1.5
(1998—1999 113, 2016—2018 ,
672 ), ,
1.3 ( , 1999) W.m(%)
Smm S (Froese, 2006;
) 8% ,2011):
M-W K-S W, =100 Wb
s amL m
, L , W > m
a , b b
W=alL’, ,
, W (2), L (mm), a b
b(Froese, 2006): “ 13.0—18.0cm 11.0—16.0cm  13.0—18.0cm
InW = Ina + bInL, )
, Ina (a = exp(Ina)), b T ,
95%
b _ ’ 2
1.4 2.1
1998—2018 ,
1 )
, ( 2, 2, 3, 4)
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Tab.2 Distribution characteristics of body length and weight of L. kasmira

(cm) (&
. (%) (%)
1998.04 Q 21 134-194 162 11.0 0.156™ 73.0-232.1 138.7 34.3
a 34 142-236 177 11.5 0.825" 85.2-400.0 175.6 38.2
unsex 62 134-236 171 12.1 0.538™ 73.0-400.0 162.4 39.6
1999.05 Q 16 128-204 172 12.3 —0.025™ 57.2-278.1 158.8 36.0
3 26 110-234 179 16.0 —0.545™ 43.2-349.2 183.8 42.3
unsex 53 95-234 172 18.8 —-0.514" 26.0-349.2 166.3 47.6
2003.05 unsex 291 102-242 193 10.0 -0.296" 38.1-350.2 198.0 28.2
2013.08 unsex 73 102-204 150 27.4 —~0.259™ 36.0-210.0 100.5 45.4
2016.04 Q 113 101-199 153 11.7 —0.043™ 32.5-2290.0 105.1 35.7
3 66 82-201 152 17.6 —0.720™ 17.3-229.0 105.5 47.8
unsex 215 101-201 152 12.1 0.158™ 31.9-229.0 103.2 38.6
2016.11 a 12 82-142 110 21.8 0.202" 17.3-86.8 41.5 56.6
unsex 47 82-201 118 24.4 0.887" 13.0-220.0 56.1 87.4
2017.05 Q 126 98-188 125 18.1 1.118" 19.6-181.9 58.8 59.1
3 117 97-204 129 18.7 0.743™ 26.1-225.8 66.7 58.6
unsex 464 94-204 131 14.5 0.468™ 19.6-225.8 62.2 59.2
2017.12 unsex 113 95-188 151 9.6 —1.344"% 27.0-136.0 91.0 26.0
2018.05 Q 24 117-168 151 7.6 -1.071% 40.7-149.1 96.7 26.0
unsex 38 74-177 142 16.9 ~1.150" 9.7-177.3 87.0 46.3
2018.09 Q 97 93-190 133 16.5 0.998" 22.4-208.1 71.2 61.8
3 36 105-162 123 10.4 1.531" 31.2-101.4 50.4 30.1
unsex 163 87-190 127 16.5 1.190" 16.7-208.1 60.2 63.0
:“nd” ,“rs” , “1s”
2r = i ,
I g%m (P<0.01) 2013 8 ,2016 11
_ 2017 5 2018 9
§" I | (P<0.05) 2016 11
¥ -] 2017 12,
24l \ [ | 1998—1999 2003
| \ 165—180mm  180—205mm, 36.8%
| 51.5%( 4) 2013—2017
109%9 9‘59 0”09% \‘69 Al 9 \%'06 '\'5926 '\%'Qé \‘i;f\;\ Al ‘\;L ’ 2017 >
ARTT AT 0T 0T q0% BT 0T q0T 0T o0 105—115mm  125—150mm, 19.9% 51.9%
FA 2018 5 140—165mm,  57.9%
) 1998 2018
Fig.2 Mean body length of L. kasmira and the interannual , 1998
variation in the South China Sea
(P<0.05),
20 90 , 2003 (P>0.05); 2016—2018
(P<0.01), 2003 (P<0.01) 2016
) 1,

; 2013—2018 )



118 51
26
— i 2.2
| T _
2EEHE
= 3 2017 5
o
WM (b<3)9
ﬁ (b>3); 1998 1999 2016 4
L (b=3), 2016 11 2017 2018
,2018 5 b
A < :
o (P<0.05), 2017 5 ;
s b (P>0.05); 1998—1999
2016 2018 b 2003
3
. . , , 2017 12 (P<0.05) 2017 5
Fig.3 Maximum body length of L. kasmira and the interannual
variation in the South China Sea b R (P>0.05)
20 199843 X% 199958 20¢ 2003458 20 2013481
15F 15F 15
O C X
B 10 10F 10F
R L L C
o r ¥
51 5t 5r
ol oL :
80 100120140160180200220240 80 100120140160180200220240 80 100120 140 160 180200220240
20 2016E48 20 2017458 20 2018458
—~ 15F 15F 15
X r C
3 L [
& 100 10F 10
i C C
51 5r 5
ot ot
80 100120140160180200220240 80 100120140160 180200220240 80 100120 140 160 180200220240
fick (mm) ik (mm) i (mm)
4 1998—2018 -
Fig.4 Body length distribution of unsex L. kasmira in the South China Sea during 1998 to 2018
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Tab.3 Estimated parameters of body length vs body weight of L. kasmira
( Q ) unsex
a (x107%) b R? a (x107%) b R? a (x107%) b R?
1998.04 1.941 3.159 0.9337 3.682 2.934 0.9582 3.011 3.004 0.955
1999.05 2.500 3.065 0.9553 2.960 3.003 0.9829 4.083 2.891 0.982
2003.05 — — — — — — 8.710 2.598 0.9653
2013.08 — — — — — — 9.485 2.559 0.980
2016.04 2.518 3.037 0.9538 3.019 2.967 0.9669 3.305 2.963 0.9891
2016.11 — — — 4.339 2.826 0.9796 2.121 3.114 0.9683
2017.05 4.599 2.799 0.9504 3.507 2.910 0.9737 3.972 2.859 0.9631
2017.12 — — — — — — 1.033 2.503 0.9755
2018.05 6.309 3.542 0.9385 — — — 2.621 3.034 0.9519
2018.09 1.765 3.165 0.9822 5.710 2.695 0.9304 2.099 3.097 0.9761

AR L)
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2.3 1 )
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Pearson
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Pearson

ta b 0.346 —0.669( 4, 10, 11)
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Tab.4 Relative fitness of L. kasmira and corresponding average feeding intensity, proportion of sexual
maturity and ratios of female to male
%)
. (
1999.05 107 107 105 2.47 2.40 2.19 23.81 0.62
2016.04 95 98 97 1.73 1.71 1.68 30.00 0.77
2017.05 96 93 97 1.63 1.46 1.81 24.78 1.69
2018.05 96 97 — 1.45 1.50 — 6.35 1.08
2018.09 92 95 92 1.08 0.98 1.20 8.25 2.65
3 )
2018 5
3.1 1998 4 83.0%
3.1.1 1998 53.6% Lso 2016
) ) 4 2017 5 Lsg 1998—1999
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VARIATION IN THE POPULATION CHARACTERISTICS OF BLUE-STRIPED
SNAPPER LUTJANUS KASMIRA IN THE SOUTH CHINA SEA IN RECENT 20 YEARS

ZHANG Jun"** ~ CHEN Zuo-Zhi*?, DONG Jun-De', ZHANG Kui?>, LIN Zhao-Jin’, SUN Dian-Rong®

(1. CAS Key Laboratory of Tropical Marine Bio-resources and Ecology (LMB), Guangdong Provincial Key Laboratory of Applied
Marine Biology (LAMB), South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China; 2. South
China Sea Fisheries Research Institute Chinese Academy of Fishery Sciences, Key Laboratory of Open-Sea Fishery Development,
Ministry of Agriculture and Rural Affairs, Guangzhou 510301, China; 3. Southern Marine Science and Engineering Guangdong
Laboratory, Guangzhou 510301, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract
the South China Sea from 1998 to 2018, the inter-annual variation in population characteristics including population
structure, first maturity lengths, feeding intensity, and fitness were studied. The results show that the following. (1) The
body length ranges, average body, and maximum body length of L. kasmira reduced gradually. The difference of body
length between 2013—2018 and 1998—1999 was extremely significant. During 1998—1999, the dominant body length
groups of the unsex population were 165—180mm. However, during 2013—2017 the corresponding dominant body length
groups tended to disperse. In May 2017 and May 2018, the dominant body length groups included 105—115mm and
125—150mm, and 140—165mm. Consequently, the dominant body length groups were smaller. (2) The allometric growth

Based on the biological data of Lutjanus kasmira collected by hand fishing and gill nets in the coral reefs of

factor b was generally in the range of 2.5—3.5, but it has inter-annual and seasonal fluctuations. The differences in the
range and concentration of body length were the main factors affecting 6. (3) In April 1998, May 1999, April 2016, May
2017, and September 2018, the ratios of female to male were 0.62, 0.77, 1.69, 1.08 and 2.65, respectively. From 1998 to
2018, the proportion of females increased gradually. During 1998 to 1999, the males were more than females, but females
began to have more males than males from 2016. The proportion of sexual maturity and first maturity lengths reduced
generally. (4) The proportion of individuals in low feeding intensity increased continuously, the proportion of individuals
in high feeding intensity decreased significantly, and the average feeding intensity gradually decreased. For example, in
May 1999, the average feeding intensities of female and unsex populations were respectively 2.40 and 2.47; however in
May 2018, the corresponding intensities were only 1.45 and 1.50. In the stomach, some undigested chicken bone and
chicken residue were found, indicating that the human activities in the reef area have directly affected the material
circulation of the population. (5) The fitness continued to decrease from 1998 to 2018, and the fitness of the female, male,
and unsex populations during 2016 to 2018 was significantly lower than that during 1998 to 1999. For example, in April
1998 and May 1999, the relative fitnesses of unsex populations were 110% and 105% respectively, while in May 2017 and
May 2018, the corresponding relative fitnesses were only 97% for both. The fitness was not significantly different between
male and female and seasons, but it significantly and positively correlated with the average feeding intensity. The
long-term changes of the population characteristics of L. kasmira indicated that the population may be in poor health, and
its habitats and supply of prey have been deteriorated. To promote the recovery of reef fish stocks, it is recommended to
take timely measures to protect the resources and improve habitat quality.
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South China Sea
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