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Abstract; Based on the bottom trawl survey data by R/V “Beidou” from September, 2006 to May, 2007 in the sections of
the central and southern Yellow Sea, fish community structure, community diversity, biomass distribution by catch per hour
and their relationships with environmental variables were studied. A total of 109 species were collected, all of which were
Osteichthyes, belonging to 86 genera, 57 families, and 16 orders. The most species-rich orders were Perciformes (45
species ) , followed by Scorpaeniformes (12 species), Clupeiformes (10 species), and Pleuronectiformes ( 10 species ).
The fish catch was dominated by warm water species and warm temperate species, including few cold temperate species. The
proportion of species ecotypes in fish catch varied with survey time, e.g., warm water species dominated the catch in March
2007 and warm temperate species dominated the catch in September 2006. The majority of species were small-sized pelagic

(e.g., Engraulis japonicus, Setipinna taty) and low-valued demersal species (e.g., Lophius litulon, Liparis tanakai) ,
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excluding Larimichthys polyactis, Trichiurus lepturus, and Pampus argenteus. Engraulis japonicus was the dominant species
during four surveys, but its proportion in the total catch varied significantly with survey time. The important species
composition, excluding Engraulis japonicus, Setipinna taty, Lophius litulon, and Liparis tanakai, varied rapidly during
survey time, as well among the different survey areas. The important species accounted for >85% of the total catch in every
survey area, and the dominant species accounted for 50% of the total catch in every area. The trophic level of fish caught in
the central and southern Yellow Sea was 4.2—4.5, 3.0—3.3 and 3.6—3.9. The trophic level of the catch varied among
areas, and within an area over time. These changes were closely related to the population structure in each area, and the
temporal and spatial distribution of prey organisms. For example, the juveniles (which feed primarily on zooplankton) were
the dominant component of the total catch in May. A shift in the trophic level as the fish grew and their feeding ecology
changed. The size spectra of fish was variable (3—24 cm ), particularly in section S2, and the size spectra tended to
increase from the south to north, associated with differences in fish community structure and fish biological characteristics.
In addition, the size spectra varied within areas over time. There was a higher proportion of individuals >48 cm in
December, 2006 whereas individuals <3 ¢m contributed a higher proportion in May, 2007. These changes were associated
with the spawning, feeding, and overwintering migrations. The majority of species spawn in May, during which time the
recruiting individuals dominated the catch. Conversely, the fish catch in December was dominated by overwintering species,
which were found in the changes of the size spectra of Lophius litulon, Liparis tanakai, Engraulis japonicus, Setipinna taty ,
and Larimichthys polyactis. There was no significant difference in the diversity indices among the sections of central and
southern Yellow Sea, and section S2 and S3 were particularly comparable. Based on a comparison of historical data, there
appears to be a decreasing trend in fish diversity in the central and southern Yellow Sea. Analysis of the relationships
between diversity indices and environmental variables suggested that the number of fish species and diversity indices were

positively correlated with sea bottom temperature, and negatively correlated with water depth.

Key Words: sections of the central and southern Yellow Sea; dominant species; community diversity; size spectra
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Table 1 Species number distribution of different ecotype fish in the sections of the southern Yellow Sea
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Fig.3 Distribution of trophic structure of fish in sections of the central and southern Yellow Sea
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Fig.4 Fish species diversity in the sections of the central and southern Yellow Sea
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Table 3 Correlations among the fish species diversity indices and the environmental factors in the central and southern Yellow Sea

[AF Factors
H i mERM  FEE  ZHE BYE X2 R JR)2 JR)z
Date £H Ei23 EiER Ei7 T HhE T i
Number of Richness  Diversity ~ Evenness Sea surface Sea surface Sea bottom  Sea bottom
fish species index D index H'  index J temperature salinity temperature salinity

2006-09 1 25FZE%L Number of fish species

F & BEFR ST Richness index D 0.935**

ZAEMER BT Diversity index H' 0.340 0.352

H15) B8 Evenness index J 0.710"*  0.695** 0.899**

F UL Sea surface temperature 0.461* 0.286  0.435 0.528*

FJZEhE Sea surface salinity 0.313 0.137  0.138 0.225 0.491*

JERJZIRE Sea bottom temperature 0.783**  0.750** 0.060 0.385 0.421 0.528

JKJZERE Sea bottom salinity -0.428 -0.569* -0.139  -0.286 0.034 0.196 -0.484

TR Water depth -0.679** -0.731**-0.237  -0466* =-0.273  -0.344  -0.829**  0.811**
2006- 12 125 2%L Number of fish species

F & FEHE %L Richness index D 0.994 **

LRSS Diversity index H' 0.547 * 0.549 *

P59 B8 Evenness index J 0.961** 0965 0.694**

FJZIEE Sea surface temperature 0.739**  0.699** 0.479 0.646

F)ZELE Sea surface salinity 0.557 0.507  0.138 0.413 0.781 **

JIEJZ R Sea bottom temperature 0.775**  0.731** 0.622* 0.709“*  0.919**  0.693 **

JKJZERE Sea bottom salinity 0.253 0.202  -0.233 0.099 0.527*  0.832**  0.309

TRIE Water depth -0.076 -0.118 -0.417  -0.161 0.147 0.350 -0.033 0.747**
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[AF Factors
A mAEF  FEE ZHME BYE R R JREJZ J)Z
Date RH EiE o B EE T HhE i e
Number of Richness  Diversity ~ Evenness Sea surface Sea surface Sea bottom  Sea bottom
fish species index D index H'  index / temperature salinity temperature salinity
2007-03 2B Number of fish species
£ R EHEH Richness index D 0.899 **
ZHEVEAE R Diversity index H' 0.128 0.480
5 BERRAN Evenness index J 0.391 0.688 "% 0.962**
FIZMIE Sea surface temperature 0.317 0.183  0.041 0.132
FIZELE Sea surface salinity 0.220 0.042 -0.084 -0.010 0.631*
JEEZIEE Sea bottom temperature 0.458 0.216  -0.189 -0.047 0.921**  0.669 **
JEJZERBE Sea bottom salinity 0.479 0207 -0.339  -0.190 0.409 0.647**  0.654*
TREE Water depth 0.159 -0.090  -0.441 -0.365 0.178 0.776**  0.381 0.619 =
2007-05 £ KR Number of fish species
£ BEAEHL Richness index D 0.969 **
SRS R Diversity index H' 0.358 0.471
B BEHE L Evenness index J 0.772**  0.846"* 0.837""
FIZIIE Sea surface temperature 0.375 0.303  -0.026 0.074
FIZERE Sea surface salinity -0.290 -0.235  0.164 0.068  -0.840*"
JJZIRE Sea bottom temperature 0.629 * 0.620*  0.298 0.437 0.815** -0.702*"
JEEJZERBE Sea bottom salinity -0.469 -0.538 * -0.365 -0.447  -0.501 0.546*  -0.749**
TR Water depth -0.179 -0.200 -0.030  -0.038  -0.570*  0.803** -0.634*  0.819**
# P<0.05; # * P<0.01
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Fig.5 Size spectra of fish in the sections of the central and southern Yellow Sea
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Table 4 Average body length distribution of main species in the sections of the central and southern Yellow Sea

3 i/ 3 v H/e 1 .
i/ cm /N A/ em fif/cm MBI T/ em B/ em
H # Date Lophius Larimichthys Engraulis . . Setipinna
. . . . Liparis tanakai

litulon polyactis Japonicus taty
2006-09 S1 32.41 15.01 7.61 27.94 13.39
S2 / 13.08 6.02 / 10.15

S3 24.73 12.90 5.77 28.34 /
2006- 12 S1 48.66 15.42 10.96 40.95 8.92
S2 58.96 14.11 5.21 44.81 11.72

S3 53.86 16.00 8.55 40.51 /
2007-03 S1 37.78 14.91 8.78 10.37 14.97
S2 42.73 12.68 6.81 54.91 8.42
S3 39.57 15.44 10.82 6.07 9.93
2007-05 S1 46.35 15.59 11.55 11.29 9.20
S2 10.62 5.20 5.60 4.64 9.28
S3 38.89 14.91 10.85 8.96 6.78
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