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Tab.1 List of cephalopod species in the Bering Sea slope

H Order Bl Family J& Genus 2 Species
14 2 1§RE Vampyroteuthidae 4 R W JE Vampyroteuthis 4 2 1 Vampyroteuthis infernalis
B4R Bolitaenidae YEVEIE R Japetella YEPENY Japetellad iaphana
T A} Opisthoteuthidae T & Opisthoteuthis TR e 6 1 Opisthoteuthis californiana

J\i H Octopoda

W il J& Enteroctopus
P JE Graneledone

IKIH Enteroctopus dofleini

b KBRS Graneledone boreopacifica

1} Octopodidae

R KRGS Benthoctopus oregonensis

VRIS J& Benthoctopus
v HEH RGN Benthoctopus leioderma
JINEN Onychoteuthidae ML & Moroteuthis ZFEMEL W Moroteuthis robusta
F 5 IF} Chiroteuthidae F B JE Chiroteuthis MR TF S, Chiroteuthis calyx
5 S WUE Galiteuthis MR 55 B Galiteuthis phyllura
ISk B AL Cranchiidae " o \Jm ) P
FLAE R Taonius FLAE 0K Taonius pavo
20 Berryteuthis 50 Berryteuthis magister
R LS Eogonatus IR 38 S Eogonatus tinro
JE H Teuthoidea /\ ) € - g‘
TURE 5 RJR Gonatopsis AT BIEE S0 Gonatopsis borealis
UG BE 50, Gonatus berry
% 9 I B Gonatidae B ) Y
WS 5 Gonatus middendorffi
25 5 I4R Gonatus KB, Gonatus pyros
L [CHE 0, Gonatus madokai
JEE 50K Gonatus onyx
50 H Sepioidea H 5} Sepiolidae %3 2R Rossia KAFFEAG Sk B Rossia pacifica

2.2 RBMEHEZESH
RS A R R I (FR 2) AR RN 4 5

bR (Berryteuthis magister) Lok iy

(Enteroctopus dofleini) . I #| & J& W [ HH
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(Opisthoteuthis ~ californiana) . Y6 W ¥R & W
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7K 89.09% il | 4 JE S T 45 78.18% 6 1 Ik 1t
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K GER B 5 e R A, AR DL SR I A S 2
Ze b bt A o[RBTl mT Lk B0 AR
JE 0TI B 14 43 AT 2 R 22 P9/ Bt e, il sl I
BRI A e 25 0] LA —E 25 MxHE
BN A Sk R EIR AR 4 B E o A i
AT AR o K B, 4 I CPUE &% i 18
PRTE 55°N, 24 0.78 kg/km?, 59°N 4 CPUE {8 #1% ,
H0.19 kg/km’s M & B L F, BE 165.5W,
171.5°W F1 177.5°W £ F£ [l it CPUE {E &8 1 1 kg/
km? 4, Hi4x 22 B CPUE {8 3 F4 %€ 78 0.3~0.7 kg/
km’ (& 3) .

x2 BLBMREELERRBFEER

Tab.2 Composition of dominant cephalopod species in the Bering Sea slope

ES HEEUEIRS PR PR
Species Frequency of occurrence/% CPUE Dominance degree

0 550 Berryteuthis magister 98.18 9.719 5 5.3x10™"
JK Enteroctopus dofleini 89.09 3.661 1 1.8x107!
TFI R e T W Opisthoteuthis californiana 78.18 1.979 5 8.7x1072
SCHFERIENS Benthoctopus leioderma 67.27 1.036 7 3.9x1072
KB Sk B Rossia pacifica 74.55 0.295 3 1.2x1072
A6 I5 KEFER W Graneledone boreopacifica 20.00 0.5858 6.6x107
A T5 BUEE S Gonatopsis borealis 58.18 0.164 5 5.4x107°
18 KIS Benthoctopus oregonensis 27.27 0.205 3 3.1x107°
YEUNS Japetella diaphana 27.27 0.027 4 4.2%x107™*
MR T, Chiroteuthis calyx 16.36 0.014 5 1.3x107*
FEHMEZ I Moroteuthis robusta 1.82 0.1139 1.2x107*
MR 36 2 W Galiteuthis phyllura 16.36 0.009 1 8.4x107°
JE L0 Gonatus onyx 23.64 0.006 0 8.0x107°
FLAE B, Taonius pavo 12.73 0.0112 8.0x107
D1 FCEE 20, Gonatus berry 10.91 0.004 5 2.7x107°
1 [ 5 5, Gonatus madokai 5.45 0.001 3 4.1x107
IR EE 50 Eogonatus tinro 7.27 0.000 6 2.3x10°°
K Gonatus pyros 5.45 0.000 6 1.7x107°
6 Wi 25 0 Gonatus middendorffi 1.82 0.001 0 9.9x107
4 R Vampyroteuthis infernalis 3.64 0.000 4 8.2x107

RIRFEA BTGB G F IR,
TR A B — A T GAM #8 1
P GAM BEHUULA 25 5 (38 3) S [R) PR % 44
g I =5 B B 52 (1] 4) m] AL, K 2200 3 i) e
WFREE SR G5 RIE R ZEK IR R Z KR
ARG 3 . Hirp ) X3 U1 S0, CPUE 816 1 45
KR (Kl 4a) , 7L T 1, CPUE 7E 165.5°W~
179.5°W S [l A Bifi 5 28 B X9 38 S A 52 1 B
P, HEETJTIH M AR BB TN, CPUE S At &2

FEERI R TE S6N~SON A Jmy i B TH#a#i . M
TREEXT CPUE M Z o] LA, JH A R4 P AE
200~700 m TR BEIE I, TR BE A 400 m FfFT i),
CPUE# . MR X CPUE fU52 0 7] 41, CPUE
Bifi 5 2 KR Y BT T B [RIRE Y, CPUE £ fifi
FHRZAKBER) EFHARW T B X Rk
5 B P00 25 T R (] de) | 4558 00 R - X6 RSF
TG Sk B CPUE 19 52 i 34 52 2R 14 AH 5, TR B p
3T EIHLA 45 R 0 R 25 R R R IR (18.8% ) .
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Fig. 2 Distribution of dominant cephalopod species in the Bering Sea slope
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Tab. 3 Statistical results of the Generalized Additive Model

fitAamE SEAME
A AR Estimated Referred FA PAE E
Dominant species Factors degree of degree of F value P value Significance
freedom freedom
LON 7715 8.450 10.698 <2x107'0 ik
LA 6.851 7.745 10.149 <2x107'0 ok
D15 BOT_DEPTH 6.684 7.611 24.596 <2x107' ok
Berryteuthis magister BOT_TEMP 3.444 4271 5.480 1.83x107* ok
SURF_TEMP 5.573 6.705 5.871 3.26x107° ok
S 22 B Deviance explained = 42.2%
LON 1.000 1.000 11.081 0.001 o
LA 7.580 8.266 9.257 <2x107' ok
Sk BOT_DEPTH 1.000 1.000 53.298 <2x107' ok
Enteroctopus dofleini BOT_TEMP 7.016 7.650 8.189 <2x107'6 ok
SURF_TEMP 3.525 4.186 11.911 <2x107' ok
SR 25 A% B R Deviance explained = 70.1%
LON 1.000 1.000 1.242 0.267
LA 5.089 6.034 15.559 <2x107'° ok
A 2 7 BOT_DEPTH 1.831 2.299 13.585 4.57x107° ok
Opisthoteuthis californiana BOT_TEMP 4.081 4.936 10.798 <2x107 ok
SURF_TEMP 5.357 6.299 5.293 5.36x107° ok
S 227 B % Deviance explained = 69.1%
LON 7.262 8.166 7.299 <2x107'° sk
LA 1915 2.343 1.544 0.286
SR BOT_DEPTH 3.946 4.922 1.957 0.081
Benthoctopus leioderma BOT_TEMP 4435 5472 6.788 4.99x107 s
SURF_TEMP 7.536 8.408 7.507 <2x107'° o
S 22 B Deviance explained = 46.9%
LON 1.000 1.000 3.184 0.076
LA 1.000 1.000 2.130 0.147
TV K 1k BOT_DEPTH 1.000 1.000 2.267 0.134
Rossia pacifica BOT_TEMP 1.000 1.000 7.961 0.005 o
SURF_TEMP 1.000 1.000 0.001 0.977

SV 2 B Deviance explained = 18.8%

TE 23Rk 8.3 (P<0.001) , 3R IEH 135 (P<0.01).

Notes: *** means extremely significant(P<0.001), ** means very significant(P<0.01).
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Fig. 4 GAM simulation results of CPUE and environment factors of dominant species
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Tab.4 Cephalopod resource diversity index in the Bering Sea slope

oy
Bk sz s (AR g5 HEHEA R
Station Latitude(N)/(*) Longitude (W () R , Pielou index(J") Margalef index(D)
index(H')
TO1 54.0 168.0 1.724 0.962 1.091
TO2 54.0 167.5 1.616 0.777 1.298
TO3 54.0 167.0 1.442 0.656 1.305
T04 54.0 166.5 1.490 0.647 1.454
TO5 54.0 166.0 0.608 0.312 1.439
TO6 54.5 168.0 1.447 0.658 1.305
TO7 54.5 167.5 1.177 0.473 1.622
TO8 54.5 167.0 1.336 0.608 1.277
T09 54.5 166.5 1.841 0.946 0.963
T10 54.5 166.0 1.415 0.727 0.989
T11 54.5 165.5 1.024 0.932 1.000
T12 55.0 168.5 1.309 0.672 1.004
T13 55.0 168.0 1.146 0.589 0.993
T14 55.0 167.5 1.521 1.097 0.837
T15 55.5 170.5 1.188 0.738 0.897
T16 55.5 170.0 1.233 0.766 0.959
T17 55.5 169.0 1.587 0.763 1.267
T18 55.5 168.5 1.460 0.907 1.051
T19 56.0 173.0 2.069 1.155 1.934
T20 56.0 172.5 1.510 1.089 1.161
T21 56.0 172.0 1.500 1.082 0.706
T22 56.0 171.5 0.676 0.348 1.893
T23 56.0 171.0 1.119 0.807 0.903
T24 56.0 170.0 1.124 0.811 0.734
T25 56.0 169.5 0.746 0.384 1.120
T26 56.0 169.0 1.835 0.835 1.630
T27 56.0 168.5 0.773 0.703 0.540
T28 56.5 174.0 1.547 0.864 1.577
T29 56.5 173.5 1.383 0.772 0.983
T30 56.5 173.0 1.674 1.207 0.867
T31 56.5 172.5 2.147 1.032 1.413
T32 56.5 172.0 0.058 0.084 1.000
T33 57.0 174.0 1.664 0.855 1.080
T34 57.5 174.5 0.659 0.600 0.558
T35 57.5 174.0 1.039 0.580 1.029
T36 58.0 176.0 2.154 0.981 1.547
T37 58.0 175.5 2.006 0.913 1.647
T38 58.0 175.0 1.487 0.924 1.156
T39 58.0 174.5 1.667 1.203 1.161
T40 58.5 178.5 1.894 0.973 1.309
T41 58.5 178.0 2.529 0.958 2.354
T42 58.5 177.5 1.212 0.874 0.768
T43 58.5 177.0 2.288 1.100 1.648
T44 58.5 176.5 1.291 0.721 1.199
T45 58.5 175.5 1.105 0.617 1.121
T46 58.5 175.0 2.443 1.255 1.276
T47 59.0 178.5 2.333 1.062 1.664
T48 59.0 178.0 1.157 0.595 1.099
T49 59.5 179.0 2.005 0.912 1.229
T50 59.5 178.5 1.234 0.689 0.916
T51 59.5 178.0 1.261 1.148 0.578
T52 60.0 179.5 2476 0.996 2.040
T53 60.0 179.0 1.473 0.915 0.815
T54 60.0 178.5 0.933 1.346 1.000
T55 60.5 179.0 1.492 0.927 1.051
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TRBOEARBIETS . J7 220 i SRR (3L 6)
FH 47 B 1 ik 25 1 P<0.05, HLAL[A) ¥ 7 25 K F

x5 REREHO
Tab.5 Results of the final cluster centers

ERE 1 Cluster 1(n=28)

A8 4 Variable ERE2 Cluster 2(n=27)

TR A F5 41 Shannon—Wiener index 0.723 -0.698
5] EEFEH Pielou index 0.704 -0.679

FE B EFE B Margalef index 0.378 -0.364
T Horb n Rl 2
Notes: n indicates the number of sites.

x6 FHEDW
Tab. 6 Analysis of variance
- H Cluster 122 Error i e
Variable By H By F F value Significance
Mean square  Degree of freedom  Mean square  Degree of freedom

TR AN HL Shannon—Wiener index 27.750 1 0.495 53 56.028  <0.001
5] BEFR AL Pielou index 26.281 1 0.523 53 50.251 <0.001
F2 & FEHE B Margalef index 7.568 1 0.876 53 8.639 0.005

T Herp SR I 0 W A [ 425 22 DR 22 R J7 W W2 N 27 22

Notes: The clustering mean square corresponds to the interspecific mean square error, and the error mean square corresponds to the

intraspecific mean square error.
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Fig. 5 Clustering distribution of the stations
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SN 5 R A S N ) NI R A
(Onychoteuthidae) . F & I F} (Chiroteuthidae) .
0 Bk (Histioteuthidae) . KX £ 15 0 F
(Architeuthidae ) F1 ZZ £ £} (Ommastrephidae ) , /\
i H A 1 5 Bl (Opisthoteuthidae) . H. £ 1 F}
(Bolitaenidae ) F11H £l (Octopodidae) , & H KA
5 IR (Sepiidae) , iX — 25 R 5 A SO 45 R (3R
DL A S a2 B 1250, A H 7,
B H 18 BEE PSR 2 DL K
RV ER AL AR R N(3 I N BE  ( SR 1Y N
DT B, K B A B R A BE B R o i KATUGIN
SRR A U P L R I A A A Sk SR R
Ry At 5 PLEE 2 ( Gonatopsis borealis) F1 H 7 4 Ji
9 0 ( Gonatus kamtschaticus) o Ui 141 A
[Fi) DX ISR B I A A AR 22 573X 0] BB A5 IR O A
A K. AT R, 1A i 2 Rl
(Eastern Bering slope current, EBSC) J& [ 4 if§ Il
I B ) A, 7 5—6 F I EBSC figf
1 A AL N R WAL AR 15 Sz 1% B
SRR, SRR A A R ] P2 3%
SAEGERIA)r AHLL  ERTk R R TS
IREE R FH9 2 R 05 T, GAM ARSI Ry J— M5
BN FE R TR, i, B GAM B
DT 5 B2 5 A e R 1Y 56 R AT 204
AT LA S0 b 2 68 A 15 B0 B AR A R Y
WERR B, N T AT Sk R 2R TR B AR
DL TR A B 2 S, A ST R TN
GAM BB H B 22 8 AR 27K I A
2 K il 33 JUA figp 72 5 3L [R] I AR P A i
(0 AR AR A bR BT A S e DR A Ay i
5 (1) GAM R Y AIC{H 5 A 1 DM EZ A5
el AL~ J5 19 ATCABLAR F 2900, O ook g 5 45>
TEJET GAM A5 R P4 I8 B 5 15 5 I CPUE A
HEALBIE ST, Xt CPUE B i 25 1 i B 264 40.3%
Bli H A8 450 F T GAM B B 1E AT CPUE AR E AL 1Y
S 22 i B R L O 309%0~70% , T A< SC SR H
GAM A5 B XF 25 A 35 b 1) CPUE JB3 fi 22 fiff B 3 4y
5 A D155 5, 42.29% 7KW 70.1% IR e JE SIE 1T
69.1% . 't W T ¥ W 46.9% F1 K V-V £ Sk 12
18.8% , BRI F- 484 Sk L5 A , LAY 8 B 22 i B 6
AR 24 K B 55 e K SO AR . 5 4h,
GAM 5 B 5 45 2R 87 (B 4) - & 00 3 Fh 7E
55'N.60°N Bt I iy CPUE ¢ , %t AR 2k J2

2% CPUE 7E£: 3 J7 ) b i ELAAR 53 A 52 BAH [R] A9
H(E3) . HitCARZMR 7> R, KikE
S Sk AR MR A N, 6 R
AE ETH DL R TR iE 53 A S5 4R 2 R R
AIAE R, I H e %38 1 52 ) FER AR 4 9 9 R 53 A
XF Sk R 43 A 7 A R R e B R IR 2
K 55 2 AR ¥ % 1A T i g S 2R W
S, JE T GAM ERIZE AR & B, U1 50k 32 B4
HITE 200~700 m YR FE , TR FE A 400 m B, D15
W () CPUE $ i, P I AT LA DB i AT D1 1% TG 174) 3
BT S 7K JZ AE 400 m B, I HLAE DU A A6 T
ST REAE AR R ELE RS IS . NESIS™ 5Tk
kDU R T AR A, o3 A 7 KB 420 114
e A = A i S e R N A E
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S

R4 22 6 P 48 B8 0% 45 S FI W7 (4 10 i Sk
B2 B RAR, KA TS Y B S B 3 T g
KR G o INIEVEAE DI AR oA 55
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fife, RNFIF YRR AR R ED . RO @ T
IR 1A A R ki 2R K S8k 1) LY R IR R R IR R
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FER G A MR o B HEDN R) A 4K AR o)
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Wi, A0 BFGE B, 172°W LAV it il o LA 2 ke
BB S EMEEEN R ER LN E,
172°W DAAR DL Z AR BRI SR R 2 o 3 X

http://www.shhydxxb.com



¥ 1 3%

490 i IGIE S NI &
U SRS 3 1 25 2R — 2, B PR RE 8 X 9]
AR 5 235 K R 9 PRS00 )W) S f) £2 VE T i
172°W LAAR B4 3ty i e B Sk /R 2R BRA SR LLSE
O b AR D T 172°W LAY B 3 R DL S
KB S PL AR LA AR Fh i H AL R R £
HBHIRF R AR BOE = . SAIER
HBLE & DRV 5 R T RIS 2 [10)
FMEVR G5, KIS R v IR A AE 25 22 5% AL
SIS v 2 [A) S A 2 TR PR R VE ]

AT 5 38 3 XoF A 9B ik SR 2R AL T K
Heas 0] o3 A 5 FREE A 7 1 0 R B 20 Hr L 18 R ik
T B 2K 0 B4 4 H L R S Rkt
PRBE K (e 17, BV VE SRR R W s Ak e [
A Ja BIBIEFE rh , I SN T 4 G W 2 (] AR
RO FIA B R R
K FFgE M RA R E X
S [13]

(1] sRERS. BAME KA RN E ok £ 7[N].

Bt HHIR, 2010-07-19(8). [14]

ZHANG J S. The Bering Sea slope: the “Land of Fish and

Rice”[N]. Xinhua Daily Telegraph, 2010-07-19(8). [15]
[2]  RADCHENKO V 1. The role of squid in the pelagic

ecosystem of the Bering Sea[]]. Oceanologia, 1992, 32

(6): 1093-1101.

[3]  AKIMUSHKIN I I. Cephalopods of the seas of the U. S. S.

R. : Golovonogie mollyuski morei SSSR[M]. Jerusalem: [16]
Israel Program for Scientific Translations, 1965.
[4]  OGI H. The pelagic feeding ecology of thick-billed murres
in the North Pacific, March ~ June [J]. Bulletin of the
Faculty of Fisheries Hokkaido University, 1980, 31 (1) :
50-72. [17]
[5] OKUTANI T, KUBODERA T, JEFFERTS K. Diversity,
distribution and ecology of gonatid squids in the subarctic
Pacific: A review [J]. Bulletin of the Ocean Research [18]
Institute, 1988, 26(1): 159-192.
[6] NESIS K N. Gonatid squids in the subarctic North Pacific
ecology, biogeography, niche diversity and role in the
ecosystem [J]. Advances in Marine Biology, 1997, 32: [19]
243-324.
[7]  BUBLITZ C G. Systematics of the cephalopod family
Gonatidae from the southeastern Bering Sea [D].
Fairbanks: University of Alaska, 1981.
[8] JORGENSEN E M. Identification of gonatid squid
spawning areas in the Bering Sea and Gulf of Alaska based
on paralarval distribution, with comments on paralarval [20]

taxonomy [ C]//CIAC2003  Biology,
Culture of Cephalopods. Phuket, Thailand, 2003: 42.

Recruitment  and

http://www.shhydxxb.com

TERRE, KA, ABTRIR, A5 . T MV I B e 3 4 ol
RANE FERMFTEAD] LB, 2017, 36
(5): 1339-1349.

YU W W, ZHANG D J, ZOU X Q, et al. Seasonal
variations of species composition and abundance of
zooplankton along the coast of Haizhou Bay [J]. Chinese
Journal of Ecology, 2017, 36(5): 1339-1349.

BEALZS , BRBZE, W BET GLBMASERY i) v [ Kl B
AL M 7% 0 #0360l CPUE AR F (1), A 52 0t
2013, 33(17): 5375-5384.

LU HJ, CHEN X J, CAO J. CPUE standardization of Illex
argentinus for Chinese Mainland squid-jigging fishery
based on generalized linear Bayesian models [J]. Acta
Ecologica Sinica, 2013, 33(17): 5375-5384.

AKAIKE H. A new look at the statistical model
identification [J]. IEEE Transactions on Automatic
Control, 1974, 19(6): 716-723.

SHANNON C E, WEAVER W. The mathematical theory
of communication [M]. Urbana: University of Illinois
Press, 1949: 125.

PIELOU E C. Ecological diversity[M]. New York: John
Wiley, 1975: 1-165.

MARGALEF R. Information theory in ecology[J]. General
Systems, 1958, 3: 36-71.

BERE, XA, 2. FETEEEm K EERE
SAHTLI]. HEEHLEAR , 2008, 34(20): 200-202.

LAT'Y X, LIU J P, YANG G X. K-means clustering
analysis based on genetic algorithm [J]. Computer
Engineering, 2008, 34(20): 200-202.

FAER, EWE, PR, 5. RAELEYEN T M.
F R ZRMRS R AL, 1993,

WANG D M, WANG M X, LUO SY, et al. Handbook of
aquatic biomonitoring [M]. Nanjing: Southeast University
Press, 1993.

NESIS K N. Short guide to the Cephalopod mollusks of the
world ocean [J]. lzdatelstvo Legkaya i Pischevaya
Promyshlennost, 1982, 360.

DIDENKO V D. Biological resources of squids in the
western Bering Sea during the autumn season of 1990[C]//
Rational use of bioresources of the Pacific Ocean.
Vladivostok, 1991 90-92.

R FREH T 2019 45 5 2 74 111 A B W 5 ) 2 M
Fp R ], B2 41,2022,31(6):1514-1521.
ZHU G P, LIN' Y Y. Composition of stomach contents and
(Gadus
chalcogrammus) in the western Bering Sea in summer 2019
[J]. Journal of Shanghai Ocean University,2022,31(6):1514-
1521.

SINCLAIR E H, BALANOV A A, KUBODERA T, et al.

its influencing factors of walleye pollock

Distribution and ecology of mesopelagic fishes and

cephalopods [M/LOUGHLIN T R, OHTANI K.



2 4

TSP, 45 - A MR REI Sk AV 45 A0 O SR T I & 491

[21]

[25]

[26]

[27]

Dynamics of the Bering Sea. Fairbanks: University of
Alaska Sea Grant, 1999: 485-508.

SHEVTSOV G A, ZUEV M A, KATUGIN O N, et al.
Distribution and biology of the Japanese common squid
(Todarodes paciﬁcus) in the Pacific Ocean off the Kuril
Islands and eastern Kamchatka in summer[J]. Ruthenica,
2005, 15(2): 99-108.

KATUGIN O N, ZUEV N N. Distribution of cephalopods
in the upper epipelagic northwestern Bering Sea in autumn
[J]. Reviews in Fish Biology and Fisheries, 2007, 17 (2/
3): 283-294.

ARKHIPKIN A I. Age and growth of squids of the family
Ommastrephidae [D].  Moscow: Shishov Institute of
Oceanography, 1989.

BELLIDO J M, PIERCE G J, WANG J. Modelling intra-
annual variation in abundance of squid Loligo forbesi in
Scottish waters using generalised additive models [J1.
Fisheries Research, 2001, 52(1/2): 23-39.

gk, BRALAS, BOEAK, 45 . R T GAM B Py AL EN
TES LI CPUEFREAL LI ], WP SR, 2023, 54(1):
259-265.

ZHANG B Q, LU HJ, ZHAO M L, et al. Standardization
of catch per unit effort (CPUE) in Northwest Indian Ocean
Sthenoteuthis oualaniensis based on generalized additive
model [J].
(1): 259-265.

FEACAS, BRBTZE, WS, A o Il BT AR A T 2 £ 6ol
Byl CPUEARIEALL) ] 7K7™244f, 2013, 37(6): 951-
960.

LU HJ, CHEN X J, CAO J, et al. CPUE standardization

Oceanologia et Limnologia Sinica, 2023, 54

of Illex argentinus for Chinese Mainland squid-jigging
fishery in the southwest Atlantic Ocean [J]. Journal of
Fisheries of China, 2013, 37(6): 951-960.

X SR SR A 5 R T a4 P KT R
RIS T 0 H ARG S 22 e ). IR R,
2023,32(4):806-817.

LIU SY, ZHANG H, YANG C, et al. Differences in habitat
distribution of Sardinops melanostictus and ~Scomber
Japonicus in the northwest Pacific based on a maximum
entropy model[J]. Journal of Shanghai Ocean University,
2023,32(4):806-817.

PR KR E S Z AR R T]. A,
1982, 4(1): 103-113.

[29]

[30]

[31]

[32]

[34]

[35]

LI X D. Studies on the correlation between the temperature
of sea water and fishing grounds [J]. Acta Oceanologica
Sinica, 1982, 4(1): 103-113.

JZE, Jr B, AN, 5L JRRJER AR IR E R Y
B[ NS e = S R TS Sl = S I 5353 BN
4%, 2022, 31(4) : 984-993.

ZHOU M, FANG X N, YU W, et al. Difference of spatio-
temporal distribution of neon flying squid Ommastrephes
bartramiii in the Northwest Pacific Ocean under the El Nifio
and La Nifia events [J].
University, 2022, 31(4): 984-993.

NESIS K N. Oceanic Cephalopods: Distribution, Life
Forms[]]. Evolution, 1985.

OKUTANI T. Evidence of spawning of Berryteuthis

Journal of Shanghai Ocean

magister in the northeastern Pacific (Cephalopoda:
Gonatidae) [J]. Bulletin of the Ocean Research Institute,
1988, 26(1): 193-200.

BN, BBE, . ARG T IR
WG REAE AT )], K724, 2017, 41(4) ¢ 525-
534.

YU W, CHEN X J, YI Q. Analysis of variations in the
environmental conditions on the fishing ground of neon
flying squid (Ommastrephes bartramii) in the Northwestern
Pacific Ocean under different climate modes[J]. Journal of
Fisheries of China, 2017, 41(4): 525-534.

BYRNE M. Impact of ocean warming and ocean
acidification on marine invertebrate life history stages:
vulnerabilities and potential for persistence in a changing
ocean [C]//7th Alexander von Humboldt International
Conference. Penang, Malaysia, 2011: 1-42.

BT TR A X A R B R 114 T L B 3 1Y 5
WD) B FETERY, 2020.

CHEN P. The influence of Ocean acidification to the global
fisheries and regional fisheries resources (East Bering Sea)
[D]. Shanghai: Shanghai Ocean University, 2020.

Prid, BRRER, Jr Y, 5. WL U R B ARk 2SR
AR BTT]. K724, 2020, 44(8) ¢ 1317-
1328.

CHEN F, QU J Y, FANG Z, et al. Variation of community
structure of Cephalopods in spring and autumn along the
Journal of Fisheries of

coast of Zhejiang Province [J].

China, 2020, 44(8): 1317-1328.

http://www.shhydxxb.com



492 SR C S N S SO 33 %

Cephalopod community structure and its relationship with environmental
factors in the Bering Sea slope

XTANG Shengyu', YU Wei'>*** | JIN Pengchao', SHENG Yilu', DAI Yilin', LI Wenxia'

(1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China; 2.
National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China; 4. Key Laboratory of Oceanic
Fisheries Exploration, Ministry of Agriculture and Rural Affairs, Scientific Observing and Experimental Station of Oceanic
Fishery Resources, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China; 5. Scientific Observing and
Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture and Rural Affairs , Shanghai 201306, China)

Abstract: Based on the trawl survey data along the Bering Sea slope in 2002, 2004, 2008, 2010,2012 and
2016, all the cephalopods species were selected in this study. With the cephalopods data, we analyzed the
cephalopods community composition, determined the dominant species and their spatial distribution in
relation to environmental factors in the Bering Sea slope based on the generalized additive model, and
quantified the distribution of cephalopods abundance (indicated by catch per unit effort, CPUE) in latitude
and longitude. The diversity of cephalopods community was further evaluated according to the ecological
methods. The results showed that a total of 20 cephalopods species were identified belonging to 3 orders, 9
families and 15 genera. The highest CPUE of the cephalopod species in latitude was 0. 78 kg/km® at 55°N.
The CPUE in longitude fluctuated between 0.3 and 0.7 kg/km® except that the value exceeded 1.0 kg/km®
around 166.5°'W, 171.5°W and 177.5°W. The dominant cephalopod species in the survey area were
Berryteuthis magister , Enteroctopus dofleini, Opisthoteuthis californiana, Benthoctopus leioderma, and Rossia
pacifica. Among them, there were significant spatial differences in the distribution of dominant species. In
the stations east of 172°W, species were mainly dominant species, and there were few other species. In the
stations west of 172°W, the CPUE of other cephalopods was relatively high except for Berryteuthis magister
and Enteroctopus dofleini. GAM model analysis showed that longitude, latitude, bottom depth, bottom
temperature and surface temperature were important factors affecting the CPUE of the most dominant species.
The results of cluster analysis showed that there were two main clusters in different regions, and great
differences were found in the community diversity index among different clusters.

Key words: Bering Sea slope; cephalopod; dominant species; community structure; generalized additive

model
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