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( Non-metric multidimensional scaling, {5 F% NMDS) (/]
HE PP 700 4 W R S 67 1 3k S8 8 2K 2 R AT
I FH AR 43 BT C Analysis of similarities, fi] 78 ANO-
SIM ) #0025 17 AN A 5 28 40 2 ) 3Kk S A 2 4
ZR AT AFR (Nl hypothesis)[m , LA 2
TR AR T IEA .

AT WA I SR 2R A 2 18] 3k s SR PP A e ) 22
St o B e A R H M R R AR, B S A
Dufréne A1 Legendre( 1997)™™ fifi e AR

A;=N,/N, (D
B, =NS,/NS, (2)
IV, =4, x B, x 100% (3)

Ko AL R i B0 PRI ECR N, 5 BT
SEALAL R PR 2 A N LA 2%
FUBLZE B 4 j R A K By B R 4
RN § B L 4 NS b 4§ 4
NS, [ H (. 42K i 7 3 B0 40 7 of 1 B 0 R st

LR, B AR B R IV Bl fn 28 j AR @ BB bR(E.,
H¥ Dufréne ! Legendre( 1997 )Y (1%, 72 Fr f
(RS o 20 W E B AR § KR FR A, B

IV, = max( IV,.j) (4
FE 5 W s F bR (BB T 259% FIFh2K e A e Fh.

iz H BIOENV jd#250#7 3k 2B HE R 5 £ FF
SRR 7 8] A G, 22 0040 B i 2 L ANOSIM. A &
BIOENV i #2 1) 7 #7 i fl PRIMERS % #1712 &
7]‘1]%\“0] .

2 #R

2.1 LELERSERK

ARSI L 22 28 B, Hd 26 PP e
L RBET3 B9 RL12 . SFHLERFERE
PSRN Ty N e e I RE e MRS I APIiE oS
Hh T SRR BIIREN] 76.24% (2 1)

*1 BFTRBEMLAMN
Tab.1 Cephalopod species composition in each season %
Eotis EE HZE ®E X%
2 . )
. All year Spring Summer Autumn Winter
Species
c c 0 c 0 c 0 c 0
BI9A0 3 Loligo edulis 36.67 13.26 39.25 55.00 65.45 39.84 58.06 20.90 33.33
IEHAZE 1 Todarodes pacificus 21.85 33.39 65.42 26.40 60.00 14.52 22.58 25.18 35.19
4% 5V Sepia esculenta 17.72 12.28 15.89 0.61 2.73 27.50 37.63 21.06 30.56
£t 5V, Sepia andreana 4.60 9.05 22.43 1.65 13.64 6.33 27.96 2.13 15.74
AR Y £ B 0 Euprymna berryi 3.43  6.22 58.88 1.15 27.27 4.48 29.03 2.45 30.56
G S, Loligo kobiensis 2.8 14.20 32.71 1.64 3.64 009 215 3.94 2315
Z WS Abralia multihamata 2.73 2.84 34.58 227 18.18 3.24 36.56 2.15 27.78
%915 Octopus ocellatus 2.01 1.57 6.54 459 18.18 0.48 538 230 19.44
TEAC S, Loligo wyii 1.76 324 20.56 1.10 10.9 10.14 538 5.12 20.37
¥ ' 58 Sepia robosoni 1.16 0.23 2.80 2.08 5.45 — — 2.98 9.26
GY Octopus ovulum .13 0.29 467 006 1.8 1.25 2258 2.64 13.89
K15 Octopus variabilis 0.92 — — 1.40 364 1.12 860 0.40 3.70
% 5, Sepia robosoni 0.54 — — — — 0.39 538 1.78 8.33
#2548 3% Thysanoteuthis rhombus 0.52 005 1.87 1.51 10.91 0.11 1.08 0.44 0.93
FME SR Sepia prashadi 0.45 052 374 — — — — 1.91 2.78
KA 2 Loligo beka 0.45 1.4 935 020 818 027 75 0.5 5.56
KB E W, Sepioteuthis lessoniana 0.39 074 093 — — — — 1.499 1.85
44U Octopus striolatus 0.31 005 093 — — — — 1.49 3.70
B 3, Symplectoteuthis oualaniensis 0.21 — — — — — — .04 0.93
H 5%} Sepiolinae sp. 0.14 052 374 033 273 000 215 000 0.93
ENIR 7K LU Tremoctopus violaceus gracilis 0. 06 — — — — 0.13 1.08 — —
6 25 & Loligo sp. 0.2 — — — — 0.05 1.08 — —
18BN Octopus fusiformis 0.02 — — — — 0.04 1.08 — —
INEH 58 Loligo oshimai 0.00 008 374 — — — — — —
A S W Sepia subtenuipes 0.01 — — — — — — 0.03 0.93
N3k B Cranchia scabra 0.00 002 1.87 000 0.91 — 0.00 0.93
JEIE 20, Sepia pharaonis 0.00 — — 0.01 091 — — —
FCJ5 2 W Sepiella tullbergi 0.00 000 093 — — — — — —

E:C-WIRE, 0 - 2 —"RR ARG

Note: C - Catch rate; O - Frequency of occurrence;“ —’

" means absence.
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Fig.2 Spatial distribution of cephalopod assemblages in each season
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R2 BENRRIREELELEMAERETHIEH
Tab.2 Indicator indexes of cephalopods within site groups in different season
% 2 Spring H 7 Summer FKZE A %2 Winter
Speices I 1 I W \i Vi I I I v I I I v \i I I I W \i Vi
BRI R
Loligo edulis 5.13 80.57 5.62 79.69 18.74 0.20 3.22 0.31 40.85 32.66 5.54 15.55 0.11 38.71
Xﬁiﬁ?giﬁi 0.28 3.55 81.04 7.23 0.71 37.82 43.16 1.08 0.00 93.27 0.40 83.64 0.00 4.78 0.19
Todarodes pacificus
ﬁﬁ%,wi 14.64 0.11 0.00 63.43 6.12 98.92 0.10 81.71 0.05
Sepia esculenta
RET
, 33.73 2.18 13.76 0.89 32.80 0.01 0.02 0.00 12.69 0.17 70.79 4.76 22.80

Sepia andreana
*EEEIEIﬁHL%B'HQ 70.86 13.35 1.83 0.22 0.01 3.01 0.12 0.41 76.46 0.04 0.00 16.12 29.80 0.97 0.03 25.16 18.14 0.40 0.74 0.64
Euprymna berryi
Lial 4cY
Loligo kobiensis 45.75 3.29 1.13 8.29 2.04 0.00 5.88 0.04 82.02 0.18 0.32
%%’Q?’Q%%@ 3.82 4.46 24.74 10.96 1.11 0.11 34.01 1.26 1.36 58.89 4.86 7.02 0.12 0.20 1.17 1.34 84.94 1.04
Abralia multihamata
5L

6.55 0.25 29.64 1.24 47.29 0.43 5.88 0.24 11.99 57.47 0.23 0.19
Octopus ocellatus
KE&*@%WQ 3.65 20.18 0.14 2.25 35.25 0.38 0.03 2.73 1.82 1.8 0.02 3.69 0.06 0.12 82.23
Loligo uyii
W)T'EJWQ . 1.36 4.55 30.00 0.00 7.26 4.84 1.68
Sepia robosoni
R

12.09 0.36 0.44 3.92 16.65 10.74 9.68 0.67 14.69 3.18
Octopus ovulum
K o 2.71 2.81 4.08 8.00 0.08 22.13 1.69
Octopus variabilis
%E.EEJM . 1.05 25.18 0.05 14.75 1.86
Sepia robosoni
EHOR
Thysanoteuthis hombus 7.69 0.01 0.11 97.50 5.26 4.35
KA B
Loligo beka 0.00 0.00 2.20 2.62 6.40 0.37 2.04 7.38 6.38 0.84 8.27

%3 F BIOENV 4 &ETEMERRS KB LA BHHEXREK )

Tab.3 BIOENYV analysis giving the correlation(r > between environmental factors and biological variables in each season

R % e e e P
Environment factor Spring Summer Autumn Winter
E2[H% Single variable
FZ /¥ Surface salinity 0. 108 0. 191 0.242 0. 196
{8/ Surface temperature 0.362* 0.313* 0.221 0.253
K% Depth 0.259 0. 158 0.301 0.221
R F % Double variable
= th = el
iiﬁi]}ff&?d%u face temperature 0.228 0.287 0.269 0.254
FEHE /KR Surface salinity and depth 0.273 0.207 0.419* 0.255
FERE KR Surface temperature and depth 0.361 0.296 0.385 0.280 *
FT A  Treble variable
R R REI R 0.308 0.286 0.417 0.278

Surface salinity, surface temperature and depth

I« AEZFRAMRALL

Note: * refers to maximum correlation index in each season.
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and Upper Slope Cephalopod Assemblages from the Balearic Sea

Spatial distribution of cephalopod assemblages in the Region of the East China

Sea

LI Sheng-fa'?, YAN Li-ping"?, LI Hui-yu"?, LI Jian-sheng"?, CHENG Jia-hua'?
(1. Key Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture, Shanghai 200090, China; 2. East China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China >

Abstract: Based on the data from four bottom trawl surveys within 27°00’ —34°00’N, 127°00’E to west( depth
less than 150 m) in the Region of East China Sea in 2000, the spatial distribution patterns of cephalopod as-
semblages were analyzed by using cluster analysis and non-metric multidimensional scaling{ NMDS). The one-
way ANOSIM( analysis of similarities ) test was used to test the null hypothesis of difference between cephalo-
pod assemblages. The relationship between cephalopod assemblages and environment factors were analyzed by
using BIOENV procedure of PRIMERS software. A total of 28 cephalopod species , belonging to 12 genera, nine
families and three orders, were collected during the surveys. The dominant species were swordtip squid( Loligo
edulis) , Japanese common squid( Todarodes pacificus ) , golden cuttlefish( Sepia esculenta) and Andrea cuttle-
fish( Sepia andreana ). The cephalopod composition changed largely after the 1990s” compared with 1970s” -
1980s” The cephalopod composition in this study was similar to that of 1990s’, which reflected that the cephalo-
pod composition kept relative stability in recent years in the East China Sea.

The result by multivariate analysis showed that the three assemblages were identified as southern Yellow
Sea — offshore sea — middle — southern East China Sea assemblage , offshore sea of the Yantze River estuary as-
semblage and northern East China Sea assemblage, respectively. The spatial distribution of these assemblages
changed seasonally. Furthermore, the distribution areas overlapped each other, so the assemblages could not be

separated by distinct boundaries. and on this account it was relative and temporal to define these three assem-
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blages. The species which only belonged to a single assemblage were few in number, and some species were
distributed abroad and appeared in every assemblage , while their catch rate and occurrence varied significantly
in different assemblages. Moreover, the cephalopod composition in the same assemblage changed seasonally.
The environment factors, such as water temperature , salinity and depth,were examined to determine their rela-
tionships to cephalopod assemblages, and the water temperature was found to be the primary variable influen-
cing spatial distribution of cephalopod assemblages in the East China Sea. [ Journal of Fishery Sciences of Chi-
na,2006,13(6):936 —944 |

Key words: the East China Sea; cephalopod assemblages; spatial pattern; environment factors
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