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%2 BRIMIE 2005—2009 4 & F T KN BL A 304 A [ L RE R H B A ]
Tab.2 Species numbers of macrobenthic groups in 2005—2009 in the Jiaozhou Bay
2005 39 11 24 4 9 87
2006 39 23 27 5 7 101
2007 45 17 26 5 8 101
2008 39 9 20 2 7 77
2009 31 25 15 3 7 81
38.6 17.0 22.4 3.8 7.6 89.4
2005 41 14 26 4 10 95
2006 45 18 28 7 8 106
2007 37 13 28 1 8 87
2008 32 10 21 1 6 70
2009 37 13 14 4 5 73
38.4 13.6 234 3.4 7.4 86.2
2005 43 8 15 3 4 73
2006 41 10 21 5 7 84
2007 49 11 26 5 6 97
2008 38 10 15 3 5 71
2009 29 8 18 3 6 64
40.0 9.4 19.0 3.8 5.6 77.8
2005 37 14 21 2 9 83
2006 40 12 30 4 5 91
2007 58 16 21 4 7 106
2008 48 16 23 4 6 97
2009 34 13 13 1 5 66
43.4 14.2 21.6 3.0 6.4 88.6
£ 3 RMEBXBERMENY S EE LB 2005—2009 £ 9 F 194K 2 % E (ind/m?)
Tab.3 Mean abundances of main macrobenthic groups in the Jiaozhou Bay during 2005—2009 (ind/m?)
2005 151.40 30.18 78.25 4.72 90.82 355.37
2006 179.89 29.59 82.05 5.68 48.23 345.45
2007 155.26 24.62 44.68 4.16 31.60 260.33
2008 123.72 18.04 27.99 3.06 33.08 205.89
2009 132.24 25.90 22.04 7.53 49.64 237.35
2006 , 179.89ind/m?, 2005 2005 , 172.50ind/m?, 2009
: 30.18ind/m?, 2006 , , 69.55ind/m?, ,
82.05ind/m?, , 2005 , 2009
2007 ,  197.50ind/m?,
2005—2009 )
( 4 , 2007 ,  49.58ind/m’
2008 : 2006 ,  309.55ind/m?,
227.00ind/m?, 2006 , 2008 , 65.42ind/m?,
2007 2006 210.00ind/m?
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R4 BRMTRBERMNY R EZHEREE 2005—2009 £ & Z i 59 F A 2 % E (ind/m?)
Tab.4 Seasonal mean abundances of main macrobenthic groups in the Jiaozhou Bay during 2005—2009 (ind/mz)
2005 142.50 40.71 55.00 6.79 117.50
2006 176.43 54.29 50.36 3.57 49.29
2007 131.07 47.86 58.21 3.21 72.86
2008 227.00 21.50 33.00 2.50 9.00
2009 100.42 47.50 27.92 14.17 9.17
2005 172.50 33.93 70.71 2.86 134.64
2006 139.29 37.86 43.57 8.57 78.57
2007 144.62 23.85 32.69 1.54 6.54
2008 70.45 32.73 34.09 3.64 5.45
2009 69.55 37.27 11.82 5.00 46.82
2005 157.14 11.07 45.36 5.00 20.00
2006 94.29 7.14 24.29 7.86 61.43
2007 197.50 7.50 49.58 3.33 19.17
2008 99.09 13.64 13.64 3.18 79.55
2009 165.83 7.92 17.50 9.58 106.67
2005 133.46 35.00 141.92 4.23 91.15
2006 309.55 19.10 210.00 2.73 3.64
2007 147.86 19.29 38.21 8.57 27.86
2008 98.33 65.42 31.25 2.92 38.33
2009 193.18 10.91 30.91 1.36 35.91
2.3 4.03g/m?, 2009 ,  22.65g/m?,
2005—2009 2008 0.82g/m?, 2005
10.41g/m?, 2009 1.46g9/m?,
: 2008 15.32g/m?, 2007
, 0.37g/m?; 2006
2008 ,  41.18g/m? 2006 . 10.96g/m?, 2006 ,
, 5.68g/m?; 2008 , 2005 , , 2008
14.47g/m?, 2005 1.68g/m?; 20.78g/m?;
, 2005 2007 , 4.39g/m?, 2008 :
2008 55.62g9/m?, 2009 0.84g/m?,
2005—2009 2007 , 2006 . 15.96g9/m?,
( 6 , 2009 0.14g/m?;
2007 : 2006 . 7.3g/m? 2007
£5 BB AB R YR BB 2005—2009 £ AT FHE Y E (g/m?)
Tab.5 Mean biomasses of main macrobenthic groups in the Jiaozhou Bay during 2005—2009 (g/m?)
2005 3.05 1.68 4.37 6.86 15.30 31.26
2006 5.68 8.18 2.57 8.61 7.06 32.10
2007 3.02 3.46 3.64 6.36 11.69 28.17
2008 1.96 14.47 2.68 10.45 11.62 41.18
2009 1.62 8.91 1.08 3.96 9.20 24.77
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. 1.97g/m?, 2008 :
5.69g/m2, , 2007 2A 2B 2C 2 ,
10.75g/m?, 2009 D6
2.4 3.64, D8
2005—2009 0.67; D6
c3 D8 D1
(7 2005—2009 ;
£ 6 BB ABRRMEEY R EELEE 2005—2009 £ & FE M FHEYE (9/m)
Tab.6 Seasonal mean biomasses of main macrobenthic groups in the Jiaozhou Bay during 2005—2009 (g/m?)
2005 3.27 1571 10.41 8.28 33.45
2006 2.92 20.41 2.26 9.70 3.10
2007 4.03 4.21 2.58 0.37 11.73
2008 2.47 0.82 1.53 15.32 13.86
2009 2.64 22.65 1.46 11.08 7.15
2005 3.77 3.02 2.61 7.41 17.30
2006 10.96 11.69 117 8.51 14.09
2007 1.73 1.25 244 3.60 10.84
2008 1.06 0.58 2.02 20.78 9.46
2009 0.65 11.77 0.88 4.62 6.62
2005 1.67 1.42 3.10 6.50 2.21
2006 1.55 0.32 2.27 15.96 4.49
2007 4.39 6.40 5.46 10.73 5.52
2008 1.52 55.62 1.46 5.58 14.95
2009 1.57 0.84 0.97 0.14 18.67
2005 3.50 0.72 1.38 5.27 8.22
2006 7.30 0.30 4.59 0.25 6.55
2007 1.93 1.97 4.10 10.75 18.67
2008 2.81 0.86 5.69 0.13 8.23
2009 1.64 0.37 1.03 0.00 4.34
RT7 ERMNEARESGIZE 2005—2009 FREF TR KB RIEE M RE UMM S FEEKMH).
MEEEDO)MHIERHEO)
Tab.7 The seasonal mean indices of Shannon-Wiener (H”), Species Richness (D) and Pielou evenness (J)
of macrobenthos in sampling stations from Jiaozhou Bay in 2005—2009
Al A3 A5 B2 c1 C3 C4 D1 D3 D5 D6 D7 D8 Y1
H’ 2.83 2.71 3.61 3.03 3.24 3.66 3.27 1.94 3.39 2.45 3.64 3.19 0.46 2.62
2.57 3.09 3.07 2.72 3.36 3.52 3.55 1.43 3.66 1.51 3.61 3.35 0.13 2.52
3.22 2.97 3.21 2.39 3.24 3.61 3.52 2.25 3.14 2.44 3.48 3.16 0.86 2.63
2.15 3.22 3.04 2.17 3.40 3.15 2.91 3.02 2.95 2.88 3.87 1.78 1.04 3.46
D 2.46 2.35 2.99 2.76 3.19 3.38 3.46 1.04 3.04 1.79 3.22 2.57 0.54 2.61
1.65 2.98 2.24 2.40 2.72 3.42 3.60 0.67 3.33 0.69 3.12 2.76 0.28 1.97
2.35 2.78 2.33 2.38 2.09 3.23 3.01 1.65 2.62 1.34 2.78 2.29 0.84 2.28
2.36 2.93 2.78 2.85 2.62 2.92 2.33 2.38 2.41 2.02 3.68 1.05 1.00 2.46
J 0.73 0.69 0.90 0.75 0.74 0.87 0.75 0.88 0.80 0.84 0.89 0.93 0.26 0.64
0.83 0.74 0.91 0.71 0.87 0.80 0.80 0.81 0.87 0.93 0.89 0.89 0.10 0.72
0.92 0.74 0.88 0.64 0.82 0.85 0.87 0.83 0.80 0.93 0.89 0.91 0.42 0.65
0.51 0.78 0.74 0.48 0.91 0.77 0.86 0.94 0.78 0.91 0.90 0.76 0.33 0.87
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Tab.8 Secondary production of macrobenthos in the Jiaozhou Bay during 2005—2009
[9(AFDW)/m?] (ind/m?) [a(AFDW)/(m?*.a)] [9(AFDW)/m?] (ind/m?) [0(AFDW)/(m*.a)]
2005 5.63 355.37 6.95 33.32 469.32 27.77
2006 5.78 345.45 7.03 43.39 449.60 33.34
2007 5.07 260.33 5.91 47.49 376.93 33.98
2008 7.41 205.89 7.34 17.04 221.18 13.82
2009 4.46 237.35 5.25 30.09 375.73 24.26
5.67 280.88 6.50 34.27 378.55 26.63
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ECOLOGICAL STUDY ON THE MACROBENTHOS IN THE
JIAOZHOU BAY IN 2005—2009

WANG Jin-Bao, LI Xin-Zheng, WANG Hong-Fa, ZHANG Bao-Lin
(Institute of Oceanology, Chinese Academy of Science, Qingdao, 266071)

Abstract Based on data collected during 20 cruises from 14 sampling stations in the Jiaozhou Bay between February
2005 and November 2009, species composition, abundance, biomass, biodiversity, and secondary production of macro-
benthos from the bay were studied. The results showed: 1) 442 species of macrobenthos were found and identified, in
which 189 were polychaete species, 112 were crustaceans, 81 were mollusks, 22 were echinoderms, and 38 were species of
other groups; the numbers of species in 2005 and 2009 were greater than those in 2006, 2007 and 2008, seasonal differ-
ences in the numbers of species during 2005—2009 were small, and annual and seasonal changes were in normal ranges;
2) seasonal differences of macrobenthic biodiversity indices were small; the indices were higher in the northern (inner)
area than those in the southern part (close to the mouth of the bay) and outside of the bay; 3) mean abundance of macro-
benthos in the Bay was higher in winter and spring than those in summer and fall; the mean abundance in 2005—2009 was
lower than those in 1998—2004, macrobenthic abundance in the bay decreased over time; 4) the mean macrobenthic bio-
masses in the bay during 2005—2009 being higher than that during 1998—2004 implies that the species with large body
size were increased during 2005—2009 those that during 1998—2004; 5) secondary productions of macrobenthos in
2005—2009 was at similar level as those in 1998—2004, however, the culture of Philippine clam (Ruditapes philippinarum)
was more important to the contribution of secondary production of macrobenthos in the bay than before; the mean secon-
dary productions had distinct seasonal differences, i.e., highest in spring, lowest in winter.

Key words Macrobenthos, Jiaozhou Bay, Ecology, Biodiversity, Secondary production



