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Fig. 1 Map of sampling station in Jiaozhou Bay
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Tab.1 Theabundance and biomass of marcobenthosin Jiaozhou Bay

L WA s Wik Y Wz 3 HAth 3y it
FBAR item ; !
annelida mollusca arthropoda echinodermata others total
4 . % ¥ abundance 980.00 140.00 380.00 190.00 440.00 2130.00
4 .5 B 1 43 H./% abundance percent 46.01 6.57 17.84 8.92 20.66 100.00
)i biomass 122.87 1465.89 71.66 170.86 83.34 1914.62
H ¥R H 43 H/% biomass percent 6.42 76.56 3.74 8.92 4.35 100.00
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Fig. 2 Spatial distribution of the abundance (a) and biomass (b) of macrobenthos in Jiaozhou Bay
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Tab.2 Margalef index, Pielou index and
Shannon-Wiener indexes of benthos

i RN SSRERECT SHARSEOT
station rif:hness evenness Shannpn—Wiener
index index index
S1 1.50 0.79 2.62
S2 1.01 0.90 2.32
S3 1.72 0.95 3.16
S4 1.09 0.90 2.32
S5 1.02 1.00 2.32
S6 1.30 0.94 2.65
S7 091 0.46 1.19
S8 1.85 0.96 3.18
S9 2.29 0.96 3.54
S10 0.95 0.82 2.11
S11 2.12 0.91 3.26
S12 1.85 0.92 3.17
¥J{H mean 1.47 0.87 2.65
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Fig. 3  Group average clustering (left) and distribution (right) of sampling stations in the Jiaozhou Bay
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Tab. 3 Monitoring results of sediment environmental factorsin Jiaozhou Bay
L KH/m B mMANER  HE TERLAE/um A HLT/0.1 g/kg) %/ (ng/g) fh/(neg/g) i/ (ng/g) BE/(ng/g)
station  depth salinity (mg/L) DO a/(mg/L) Chl-a median diameter organic materials Cr Mn Cu Zn
S1 2.30 10.06  30.74 11.25 0.67 4.68 7.00 13.15  302.34 18.14 36.18
S2 4.00 9.96 30.73 11.22 0.53 5.83 11.20 17.21  390.50 19.91 39.12
S3 5.80 10.02  30.30 9.80 0.56 6.34 16.40 25.65 458.25 23.84 59.23
S4 3.60 10.06  30.81 11.90 0.79 5.88 9.30 18.63  333.61 16.97 45.34
S5 14.30 10.00  31.10 10.68 0.86 5.70 9.70 15.00 351.07 14.82 32.27
S6 7.70 9.95 30.18 9.30 1.02 5.86 12.50 16.91  349.66 17.43 36.83
S7 19.10 10.19  31.19 9.62 1.21 1.72 9.60 13.72  288.54 13.88 27.89
S8 5.20 9.68 31.02 7.61 3.84 4.75 7.20 11.45  202.19 14.13 31.12
S9  24.10 9.73 31.12 7.44 4.21 5.49 11.10 15.35 289.28 14.01 34.41
S10 11.40 9.11 31.14 10.45 2.86 -1.23 1.50 7.82 135242 18.72 19.22
S11 29.20 9.30 31.15 8.08 1.61 5.66 9.80 29.68  893.88 28.88 60.81
S12  15.40 9.22  31.15 9.04 3.44 4.41 4.60 21.76  583.65 21.86 65.97
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Tab.4 Comparison of macrobenthos ecological parameters among different years

B4 S[Z A e — . — —
wanti i o s sy s ks s -
. Undim) iy I% W% . S
survey total  overall aver- . dominant SCHk
time species  age abun- annelida arthropod  mollusca species reference
dance  Dercentage percentage percentage
1980— 150 133.71 35.16 2261 16.11 4*1@%&;\ Stemasgis scuta‘ta., %ﬁ‘f&”@(’/"ﬁ Nephtys oligobranchia, 3]
1981 FEEETEMAT Ruditapes philippinarum
— BEREIAT Rudit hilippi , SEERITVUP A Neph
1998 221 487.18 6626  15.23 14.31 i’éﬁ% H_L uditapes philippinarum, 5 BRI S Nephtys [4]
1999 oligobranchia, AEIETH Sternaspis scutata
2005 83 405.76 32.89 34.98 8.63 JEEETEMAT Ruditapes philippinarum, 75 % CE 4 Brachiostoma
belcheri tsingtauense, R V> % Lumbrineris, % 8815 W) Vb & [7]
Nephtys oligobranchia, AMEIETI Sternaspis scutata
2007 106 241.79 61.15 15.8 7.98 AEREMGAT Ruditapes philippinarum, RNEIFTH Sternaspis scu-
tata, FUEFH Paralacydonia paradoxa, SHEWVITIAT Nephtys [7]
oligobranchia, #2530 H Heteromastus filiformis
2009 66 272.27 70.95 11.35 4.01 AEHLEIAT Ruditapes philippinarum, ANEIE5 1 Sternaspis scutata [ 7]
2016 66 176.7 46.2 17.9 6.6 22 S50 Heteromastus filiformis, 75 5308 4 Brachiostoma A RF5T
belcheri tsingtauense, HHUHTV)VPEE Nephtys oligobranchia this study
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Analysis of the characteristics of the macrobenthic community of
Jiaozhou Bay in winter

FU Fangfeil’ 2, LI Chunhoul, XU Shannan’

1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: To evaluate the relationship between the dynamic changes in the macrobenthic community and envi-
ronmental factors in Jiaozhou Bay, macrobenthic samples were collected at 12 stations in the winter of 2016. A
total of 66 species were identified in the survey area, including 32 species of Annelida, 17 species of Arthropoda, 9
species of Mollusca, 3 species of Echinodermata, 2 species of Chordata, and 1 species each of Nemertinea,
Cephalochordata, and Hemichordata. There were 3 dominant species: Nephtys oligobranchia, Heteromastus fili-
formis, and Branchiostoma belcheri tsingtauense, the dominance of which were 0.02, 0.147, and 0.024, respec-
tively. The average abundance of macrobenthos was 176.7 ind/m?; annelid abundance accounted for 46.01% of the
total abundance, arthropod abundance accounted for 17.84% of the total abundance, mollusk abundance accounted
for 6.57% of the total abundance, and the abundances of the other phyla accounted for 28.58% of the total abun-
dance. The average biomass was 159.5 g/m” in the investigated waters; annelid biomass accounted for 6.42% of
the total biomass, arthropod biomass accounted for 3.74% of the total biomass, mollusk biomass accounted for
76.56% of the total biomass, and the biomass of the other phyla accounted for 13.27% of the total biomass. The
horizontal distribution of abundances showed that the abundance in the nearshore area of Jiaozhou Bay was the
highest, followed by those of the area outside the bay and the offshore area of Jiaozhou Bay. The horizontal dis-
tribution of biomass showed that the biomass inside Jiaozhou Bay was higher than that outside the bay, in general.
The value range of Shannon-Wiener index (H') of macrobenthos in the investigated area was 1.19-3.54, with an
average value of 2.65; the value range of Margalef’s richness index (d) was 0.91-2.29, with an average value of
1.47; the value range of Pielou’s evenness index (J) was 0.46—1.00, with an average value of 0.87. According to
the result of CLUSTER analysis, macrobenthos in the survey area could be divided into 4 groups (S7 and S10 for
Group I; S1, S2, S3, S4, S6, S8, S11, and S12 for Group II; S5 for Group III; and S9 for Group 1V). The abun-
dance/biomass curves showed that Group 1 (H'=1.65) was seriously disturbed, Group II (H'=2.84) and Group III
(H'=2.32) were slightly disturbed, and Group IV (H'=3.54) was not disturbed, which was consistent with the
evaluation based on the Shannon-Wiener index (H") values. BIOENV correlation analysis showed that the best
combination that most affected the community structure of macrobenthos was depth + DOC + median diameter +
Zn content, with a correlation coefficient () of 0.524. The macrobenthic community is unstable in Jiaozhou Bay
owing to human activities, and needs long-term monitoring and evaluation.
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