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Fig. 1 Study area and sampling stations in Laizhou Bay
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Fig. 2 Monthly variation in biomass density of cephalopods in Laizhou Bay

1. May, 2. June, 3. July, 4. August, 5. September, 6. October, 7. November, 8. March, 9. April, the same below
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Fig.3 Monthly variation in individual density of cephalopods in Laizhou Bay
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Tab.1 Dominance index of cephalopods species in Laizhou Bay

P % MRS AREE A% e oo R IR
survey time species percentage of biomass percentage of individual ~ frequency of occurrence importance
2011-05 ¥R Loligo sp. 61.17 94.44 64.71 10 069
KW O. variabilis 20.77 1.85 11.76 266
K O. ocellatus 17.84 2.12 29.41 587
WS H S0, S. birostrata 0.21 1.59 11.76 21
2011-06  #&50%  Loligo sp. 89.48 98.08 15 630
K4 O. variabilis 9.58 0.33 275
$W 0. ocellatus 0.71 0.21 11.11 10
MBS, S. birostrata 0.20 1.21 27.78 39
VB S E. morsei 0.04 0.17 83.33 1
2011-07 30K Loligo sp. 97.68 99.91 27.78 17 564
K4 0. variabilis 231 0.09 38.89 93
W 0. ocellatus 0.01 0.01 5.56 0
2011-08  #ZWK  Loligo sp. 99.16 99.63 94.44 18 774
KW 0. variabilis 0.11 0.02 11.11 1
Y O. ocellatus 0.71 0.30 2222 22
UG H L0 S. birostrata 0.02 0.06 5.56 0
2011-09 #2530  Loligo sp. 53.61 94.15 88.89 13 134
KW O. variabilis 2.98 0.10 38.89 120
W O. ocellatus 43.42 5.75 94.44 4643
2011-10 A3  Loligo sp. 70.37 98.27 94.44 15927
K4 O. variabilis 4.55 0.17 72.22 329
WY O. ocellatus 25.08 1.56 88.89 2230
2011-11  H&53W  Loligo sp. 63.65 97.24 80.00 12 871
KW O. ocellatus 36.35 2.76 80.00 3129
2012-03 KW O. variabilis 91.74 85.71 27.78 4929
W O. ocellatus 8.26 14.29 5.56 125
2012-04 {830 Loligo sp. 65.58 97.27 69.23 11274
KW 0. variabilis 17.98 0.38 7.69 141
K O. ocellatus 16.18 0.96 15.38 264
XSS H L0 S. birostrata 0.26 1.39 7.69 13
JAAE L Loligo sp. 79.82 98.01 73.65 13 097
all months
KU O. variabilis 3.13 0.12 25.00 81
Y O. ocellatus 17.04 1.82 37.84 714
S H 0 S. birostrata 0.02 0.05 6.08 0.43
VB E morsei 0.002 0.004 0.68 0

T M AR A S AT KA 5

Notes: Loligo sp. include L. japonica and L. beka
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Fig.4 Monthly variation in individual distribution of cephalopods in Laizhou Bay
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Fig. 5 Temporal clustering (a) and MDS (b) analysis on the individual density of cephalopods in Laizhou Bay
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Tab.2 Relationships between density of cephalopods individual and impact factors
A (] WFRIREC hEE ARA/(mg/L) 7K /m /(104N /m®)
survey time SST Sal DO depth pH zooplankton
2011-05 0.059 -0.191 —-0.152 —0.038* -0.123 —0.045*
2011-06 0.552 —0.077 —0.547 —0.673 -0.172 -0.075
2011-07 0.37 0.065 —0.552 —0.311 —0.364 -0.177
2011-08 —0.28 —0.106 0.327 0.39 0.068 0.045%
2011-09 —0.423 0.383 —0.449 0.58 -0.274 —0.008**
2011-10 0.374 0.133 0.235 0.108 —0.034* —0.086

e o RORAR R P P<0.01; R AH KM K9 P<0.05

Notes: **. correlation is significant at the 0.01 level; *. correlation is significant
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Community structure of Cephalopods and its relationships with environmental
factors in Laizhou Bay, Bohai Sea

WU Qiang '?, CHEN Ruisheng ', ZUO Tao >, GUAN Lisha ',  JIN Xianshi "**
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

2. Function Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266273, China)

Abstract: The community structure of Cephalopods and its relationship with environmental factors were analyzed
based on the bottom trawl data of nine months from May 2011 to April 2012, in order to reveal the resource status
of Cephalopods in Laizhou Bay. A total of 6 species belonging to 3 orders, 3 families, 4 genera, were collected by
148 hauls. Both the biomass density and the individual density were highest in October 2011 and lowest in March
2012. The annual average of biomass density and individual density were 3 111.39 g/h and 723.54 ind/h, respect-
ively. Loligo sp. was the dominant species, with the annual index of relative importance (/R/) reaching up to
13097. The spatial distribution of individual density of Cephalopods changed with different month in Laizhou Bay.
The individual density of Cephalopods was the highest in the central and southern Laizhou bay from June to July,
and the highest in the central and northern Laizhou bay from August to November 2011. The individual density of
Cephalopods were very low from March to May. CLUSTER and MDS analysis indicated that 9 months were di-
vided into 4 groups at 85% similarity level. ANOSIM analysis indicated that the community structure of Cephalo-
pods of random two groups were significantly different. SIMPER analysis indicated that Loligo sp. contributed the
most to the group distinguishing. Pearson correlation analysis indicated that the density of zooplankton matched
the density of Cephalopods best. Reproductive migration and wintering migration were the principal influence
factors on the variation of spatial distribution of Cephalopods in Laizhou Bay. The present results would be help-

ful to better utilizing and protecting the Cephalopods resources in Laizhou Bay.
Key words: Cephalopods; community structure; spatial distribution; environmental factors; Laizhou Bay
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