-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by Xiamen University Institutional Repository

32 2 Vol. 32 No.2
2012 1 ACTA ECOLOGICA SINICA Jan. 2012

DOI: 10.5846 /stxb201011291700

. . 2012 32(2) :0333-0342.
Wang XH QiuYS DuFY LinZ]J Sun DR Huang S L. Dynamics of demersal fish species diversity and biomass of dominant species in autumn in
the Beibu Gulf northwestern South China Sea. Acta Ecologica Sinica 2012 32(2) : 0333-0342.

12 1 13 1 1 2 *
(1. 510300; 2. 201306;
3. 361005)
1992 .2001 2006 . .
. 1992 171 17 77 ;2001 156 18 71 ;2006
157 17 67 .3 1992 96 (  56.14%) 2001 90
( 57.69%) 2006 89 ( 56.69%) . Pielou (J)  Shannon-Wiener (H)
2001 0.72  3.64; 1992 0.64  3.27;2006 0.52  2.64. (D)
1992 21.03 2001 20.74 2006 19.61. 3 6
( Acropoma japonicum Trichiurus haumela- Parargyrops edita- Leiognathus bindus-
Trachurus japonicus Upeneus sulphureus) .
. 6

Dynamics of demersal fish species diversity and biomass of dominant species in

autumn in the Beibu Gulf northwestern South China Sea

WANG Xuehui' > QIU Yongsong' DU Feiyan' > LIN Zhaojin' SUN Dianrong' HUANG Shuolin® "
1 South China Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Guangzhou 510300 China
2 College of Marine Sciences Shanghai Ocean University Shanghai 201306 China

3 Post—doctor Research Station College of Oceanography and Environmental Science Xiamen University Xiamen 361005 China

Abstract: The Beibu Gulf is a semi-enclosed gulf located in the northwestern South China Sea and surrounded by the land
territories of China and Vietnam. The region has a tropical to subtropical climate. Thousands of fish and shellfish species
have been identified in the Beibu Gulf and support some very important fisheries throughout the year in the region. Large
scale resource surveys have been conducted over the last few decades to assess fisheries resources in the Beibu Gulf and a
large quantity of biological and environmental data have been collected. Such scientific data are perfect for evaluating
changes in the ecosystem and answers questions such as what changes have occurred over the last few decades to the

fisheries ecosystem in the Beibu Gulf? In the study we analyzed data collected in otter trawl surveys in the Beibu Gulf in
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autumn 1992 2001 and 2006 to evaluate fish species composition and diversity dominant species and their biomasses.

The analysis showed that 171 fish species caught in the 1992 autumn survey in the Beibu Gulf Gulf belonged to 77 families
and 17 orders a total of 156 fish species belonging to 71 families and 18 orders were found in the 2001 survey and 157
species belonging to 67 families and 17 orders were identified in 2006. Perciformes had the highest number of fish species

96 species ( accounting for 56.14%) in 1992 90 species (57.69%) in 2001 and 89 species (56.69%) in 2006. The
Pielou evenness index ( J°) had the same temporal trend as the Shannon-Wiener diversity index ( H?) . Both indices were
the highest in 2001 followed by those in 1992 and 2006. The Margalef richness index ( D) reduced from 21.03 in 1992 to
20.74 in 2001 and to 19. 61 in 2006. Nonlinear regression models were developed to quantify the temporal trends of
biomass of the 6 dominant species ( Acropoma japonicum  Trichiurus haumela Parargyrops edita Leiognathus bindus

Trachurus japonicas and Upeneus sulphureus) in the Beibu Gulf. The dominant species were found to shift from the high—
value fish species to the low-value species but no significant changes for fish species with high reproduction rates and short
life spans. The catch rates increased during the survey period for A. japonicum and L. bindus decreased for T. haumela
and U. sulphureus and remained similar for P. edita and T. japonicus. This study shows an apparent succession of the
dominant species with an overall trend of the K-selection species ( such as Lutjanus sanguineus and Carcharhinus
menisorrah) being replaced by the r-selection species ( such as A. japonicum Leiognathus and Apogonichthys) . The
abundance of fish species with long life span large size and high trophic levels decreased while shortdived and small-sized
fish species in low trophic levels increased their abundance over the time period covered by the survey. The study provides

important evidence of changes occurring in the Beibu Gulf ecosystem.

Key Words: fish; species diversity; dominant species; temporal trend; Beibu Gulf
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InS P S
( D) .Shannon-Wiener (H") (J) PRIMER v5 2
1
Table 1 Geographical positions of the sampling stations
Station Longitude Latitude Station Longitude Latitude
S1 108 130 'E 21 00 'N S12 107 30 'E 19 100 'N
S2 109 00 'E 21 00 'N S13 108 100 'E 19 00 'N
S3 108 @45 'E 20 @5 'N S14 108 100 'E 18 @45 'N
S4 109 00 'E 20 130 'N S15 107 100 'E 18 B30 'N
S5 109 30 'E 20 00 'N S16 107 30 'E 18 B30 'N
S6 109 00 'E 20 00 'N S17 108 100 'E 18 B30 'N
S7 107 00 'E 19 W5 'N S18 108 w5 'E 18 W5 'N
S8 107 09 'E 19 W5 'N S19 108 130 'E 18 00 'N
S9 108 @45 'E 19 W5 'N S20 108 100 'E 18 00 'N
S10 108 w5 'E 19 W5 'N S21 107 @5 'E 17 @5 'N
S11 107 00 'E 19 100 'N S22 108 100 'E 17 B30 'N
1.2.5
13
2
Yi=a+b><ti+c><0057x(ti+d) (1)
Y, L (d);T 365.25 d; a~d bc L,
abc d o a+bxt,
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71 . 2006 157 17 67 1992—2006
284 19 92 1992 9% ( 56.14%) 2001
90 ( 57.69%) 2006 8 ( 56.69%) -
2.2
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Acropoma japonicum-

Leiognathus bindus Trachurus japonicus
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( Priacanthus tayenus- Saurida
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Upeneus bensasi N Upeneus
moluccensis Decapterus maruadsi- N

Rastrelliger kanagurta )
37. 54% ( N
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2006 3
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( . N N N
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Y =2.964 - 4.583 x 10 — 5¢, + 1. 311 x cos
Y
Y

Trichiurus haumela-

Parargyrops edita

Upeneus sulphureus

2 1992—2006
(IRI)
Table 2 The IRI of the common dominant fish in the Beibu Gulf
during 1992—2006

Species 1992 2001 2006

A. japonicum 6153.9 4552.7 3223.0

T. haumela 370.1 509.3 344.2

P. edita 219.8 698.7 575.5

L. bindus 188.8 533.9 3223.0

T. japonicas 140.0 744.1 1516.4

U. sulphureus 113.0 299.5 109.8

Saurida tumbil | Nemipterus virgatus
34.15% 36.05% ;2006 ( N
30.99%  49.76% 1992 .2001
Y, (1)

) ( 3.
R 0.327—0.591

=—12.187 +5.000 x 10 — 4¢, — 6.217 X cos 0.0172 x (¢, + 53. 186)
=—10.012 + 5.432 x 10 — 4, = 6. 669 X cos 0.0172 x (t; + 50.267)
=2.440 - 6.833 x 10 — 54, + 0. 619 X cos 0.0172 x (¢, + 48. 188)

0.0172 x (¢, — 113.151)

=— 4.176 + 1.546 x cos 0.0172 x (¢, — 110. 637)
=—6.921 — 0.846 x cos 0.0172 x (1, + 45.422)

2,

hitp: //www. ecologica. cn



2 337
3
Table 3 Parameters estimated from the nonlinear regression models of catch rates
95% 95% Confidence interval
Correlati
Species Parameter Estimate Std. error OITP. a.tlon
Lower bound Upper bound coefficient
a -12.187 2.710 -17.602 -6.771
b 5.000x107* 0.000" 0.000" 0.001 0.591
L. bindus c -6.217 2.839 -11.890 -0.544
d 53.186 4.376 44.441 61.931
a -10.012 3.603 -17.214 -2.811
b 5.432x107* 0.000" 8.635x107° 0.001 0.558
A. japonicum c —6.669 3.822 -14.310 0.972
d 50.267 6.713 36.847 63. 686
a 2.440 2.324 -2.198 7.078
b -6.833x107° 0.000" 0.000" 0.000" 0.152
T. haumela c 0.619 2.347 -4.064 5.303
d 48.188 54.793 -61.150 157.525
a 2.964 2.464 -1.955 7.883
b -4.583%x107° 0.000" 0.000" 0.000" 0.327
U. sulphureus ¢ 1.311 2.538 -3.757 6.379
d -113.151 17.477 -148.044 -78.257
a -4.176 2.694 -9.543 1.191
b 0.000" 0.000" 0.000" 0.000" 0.330
P. edita ¢ 1.546 2.754 -3.941 7.032
d -110.637 19. 658 -149.798 -71.476
a -6.921 3.680 -14.260 0.418
b 0.000" 0.000" 0.000" 0.001 0.377
T. japonicus ¢ -0. 846 3.664 -8.155 6.462
d 45.422 76.695 -107.543 198.386
* <1x107°
15 - RS L bindus 20 R A japonicum
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Fig.2 Trends of catch rates for the main dominant fishes in the Beibu Gulf
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6 2) 5.000x10™*
5.432x107%; -6.833x107  -4.583x107;
1x107°,
( ) ( )
( ) o
2.4
4 1992—2006 . 4 (D)
1992 21.03; 2001 20.74 2006 19.61. (J)
(H) 2001 0.72 3.64, 1992 0.64 3. 27,2006
0.52 2.64.
4
Table 4 Annual variations of the fish diversity indices in the Beibu Gulf
Years D 7 "
1992 21.03 0.64 3.27
2001 20.74 0.72 3.64
2006 19.61 0.52 2.64
( k~dominance)
N 3 1992 <2001
2006 o 3 2006
2001 1992 5 70.58%
(36.99%) . (14.85%) . (8.77%) . (5.34%) (4.64%) .
1992 5 52. 17% (29.90%) .
(7.20%) . (5.80%) . (4.66%) (4.61%) . 2001
5 39. 93% Pomadasys grunniens ( 12. 82%) .
(10.76%) . (5.71%) . (5.52%) (5.10%) ( 5).
100 -
3.1 .
— N %_;, 80 ...I
. 1960—1961 ol |
450 5 1982 5 | 7 ST
487 Bl 7 = 20064
o ﬁj I
361 * ' - I E;l Hl}f}
472 " 1997—1999 FHRLRY Sposics rank
463 3 1992—2006
*:2001—2002  ( ) Fig.3 K-dominance curves by biomass in autumn during 1992—
244 ;2006 2006 in the Beibu Gulf
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2 500 .
5 ( )
Table 5 Percentage for weight of the dominant fish in deferent years in the Beibu Gulf ( excluding cephalopods and crustaceans)
Years Dominant species composition
Nemipterus 19.4% ; 10.7%:; Priacanthus 9.6% ; Upeneus 8.1%; Caranx
1957—1960 % malabaricus 4.0% ; Arius 3.4% 2.4%; Pentarion longimanus 1.5% ; Pomadasys hasta
1.1%;, Argyrosomus 0.9% o
10.87%; Upeneus moluccensis 4. 81% ; 4.24%; Nemipterus tolu 3. 84%
1961—1962 ! 3.42%;  Therapon theraps 3.25%; 1.88%; Caranx malabaricus 1. 52%
1.51%; 1.47% -
29.90%; 7.20%; 5.80%; 4.66%; 4.61%; 3.94%;
1992 2.54%; 2.41%; 2.28%; 1.74%; 1.69%:; 1.42%; 1.08%;
0.94%; 0.83%, 0.52% .
12.82%; 10.76%; 5.71%; 5.52%; 5.10%; 4.68%;
2001 4.17%; Dasyatis zugei 4.12% , 2.77%; Gastrophysus lunaris 2. 65% ; Apogonichthys
carinatus 2.49% ; 2.27%;, 2.08%; Gastrophysus spadiceus 2.02% ; 1.20%;
1.18%; 0.64% .
36.99%; 14.85% 8.77%;, 5.34%; 4.64%; 3.82%;
2006 1.49% ; 1.44%; Leiognathus ruconius 0. 96% ; 0.90% ; 0.85%;

Leiognathus berbis 0.70% .

1992 .2001 2006 3
1992 171 2006 157 . ( )
(2001 156 2006 157 ).

3.2
5
o Lutjanus erythopterus 1957—1960 1961—1962
10.7%  10.87% - ( )
o 1961—1962 229.5 kg/km® 1992—1993
9.0 kg/km® 1998—1999 0.48 kg/km’* . Gerres filamentosus
Carcharhinus menisorrah Gymnocranius griseus o
k o
. 2006 0.02%
2006 36.99% -
1960 b N N r
. 1
1992 29.90% 2001 10.76% 36.99%
. ( . Argyrosomus pawak) . (
)
k r N
( ) . ( -

“ ( top-down control) ”
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24
3.3
1992  .2001 2006 ( 4 2001
o 1950
o 1980 o
. ® 2 1992—1993
1960
o 1980
o 1999
o 2001
3 o N
2006
6
Table 6 Comparison of the diversity index among different regions
Years Region Range Average Reference

2000 Southern Yellow Sea 0.82—1.99 1.45 27

2000 Yellow Sea 0.40—2.34 1.58 28
1998—1999 Laizhou Bay 1.32—2.25 1.93 29

2000 Northern East China Sea 0.54—2.74 1.84 27

2000 Central East China Sea 0.31—2.78 1.88 27

2000 East China Sea 0.31—3.15 1.79 28
2004—2005 Xisha Islands 1.95—3.86 3.24 30
2004—2005 Zhongsha Islands 2.70—4.10 3.47 30
2004—2005 Nansha Islands 0.92—3.71 2.58 30

1992 The Beibu Gulf — 3.27

2001 The Beibu Gulf — 3.64

2006 The Beibu Gulf — 2.64

6 Shannon-Wiener o

3.4

21
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