EDK R 2020 48 12 B, 27(12): 1464-1476 ) )
Journal of Fishery Sciences of China H R 1’& X

DOI: 10.3724/SP.J.1118.2020.20162

W

ARSKEESTHENEEZEMEMIFTESS

. 1 v 1,234 : 1,2 3,4
B, AN , RETE

1 FUREEE RS RS, B 201306,

2. BRI E A m el TR AR DS holy, FI§ 201306;

3. BV R RO IR AT L T A A I F I R R SR %, B 201306;
4, DRI R R A ol U R R, i 201306

FEE: = (Dosidicus gigas) h B HURAISL 2, SEMZn A AR aii B kA 25, A5 H HE
UL B (SST) it 3% T8I 151 & (SSHA) PR /> G Sl PR 5% K 14 A6 2 b 3 B MR8 B(HSN AR Y, 45 & K AR AR BR 75 30
(PDO)FEHL, 43 HT7 1950—2015 4F AN [R] S MAR A T Flb B AN 25 22 fa i B (9 2= e 4 A LA . 45 2R 2 B, PDO %3
SR A0 2 IS B R T PDO I AT S S BB . AHECT PDO 21, PDO IR 91 25 22 0 38 BTG B b 43 AT
MRS, 15 EH S B A3 A5 0 8 535 B SST M1 SSHA [0 H & X E S, RUTA CHIREE T 51 5 #h4r
R EAEC, Ak, 3B E s BB E 5 PDO #e 8 AEPRAS ML 2 i F AR C R . A EZE MU L 1S
HEETASE, HARE AWM M ERMAR TN . 22303 6—11 A G T SST Ffd B SST
HLEMGE LA EREER, F2(9—11 A)FEE W SST 434z H niidt i m# g, 4Z£(6—8 A )ik
Y SST 43 % A 7R R A 3l R R SRS T 22 38 i 8 b 2T M0 A 25 5, mlgEJ2 i T 5ad B SST
WEMHABISMZES IR TRV, A[F PDO BT RS E Bt A BT ER, 2R HH
B A1 H R SR e R

REIRE: EEM; WRMEE R, U KRR UERTES), F R
HRESHES: S931 MR ERD: A X E S 1005-8737—(2020)12—1464—13

RV HERAZ 2B AR, JL3EM
FRE SEUT I+ PR G TR R 48, IR 4R e
TR AL BRI AL AR, 7 AR T G AR T
19 A% U M Rl R 4 ™M . 25 32 #1 (Dosidicus
gigas)fE N RIEHELTE L B, T"Z 0 FARK
P M FAO i it, 2018 4F 25 2 10 i 77 Sy 89.2
J7t, ZEZE Al AR 3R B I i il 9 HE 24 AR
BBy, 2018 4F P 3k 34.6 J7 t, 25 1k Ay R 1
A R, AR T S A e R A 2
FAn G an R, ) 52 S R R A AR
AFAL IS B RIS R, AR B R R B A

i B 2020-05-22; 1&iTHHA: 2020-06-09.

PeXh 28 2 Rl eS| AR 5 A IO gt
IR B e Wy ST A TN
MBI EA R ENEN ZR, XA
BE 5 4R KO v 2 N Y SR AT E . ENSO
(El Nifio-Southern oscillation) ¥ % EL 4 4E fr 78 50,
FEBETE R R JE v ML Je ik R A i, 25586
WG kA A, SR 25 5 f0 7 A
ghOM RS PR AR A BR ¥ 8l (Pacific decadal os-
cillation, PDO)# % ENSO Bl AR (LA R LMK, J&:
K2 KA A s 5 0 LU 3 R (sea
surface temperature, SST)5 % % XA [ PDO i,

BEE&WE: ERE ST AR H (2019Y FD0901405); % [ AL % 5 4 F AR Rl 5 4 T H (41906073); i TT [ AAFL# 3

475 H (192R1423000).

fEE RN RE(1998-), W, BiarstA, WF5E Iy kil 2. E-mail: jwen0913@163.com
BEEE: R4, WAL, YR, W55 a0 R Ol I 4. E-mail: wyu@shou.edu.cn



124

i P 2 AN TR) A T Bl S S5 2% A B M 1) = A 1465

PDO ¥ I, At RT3 G At 3 A rh 3 v 1l e o A8
W&, 10 2R AP I8 el R G 56 U e T kS AR VS
PDO E It 5 PDO W lIAH R M2, R A fest
A NBHEREEREE, [URBSWNEA XL 2
REWRFE B A EE W, DR R
1391 (Loligo bleekeri)!™ 1 75 -t A F- ¥ ¢ £ (Om-
mastrephes bartramii)™145 3k ft 3 %8 5 43 1 5 S 15
MEASHEZSAH S, HATR T PDO BLAR 500 25 2 411
YIRS EoE L/ AR 5% 3 < sk ] e 51 258
PRITANE] PDO W HA T A6 SN 25 5 fa i g A B
2T AR AL, I 38 1 A B OGS IR A - 1 T (]
Ak, WREZEF Mg ] RE LA .

1 #HERE

1.1 ##

IR 5% B0 60 45 15 3% 5 B (SST) Al 2% 1f 15 B
(sea surface height, SSH), %4 i ] 35 FEl oy 1950—
2015 4F 1—12 J, WEZr R0 A o B ry s H)
ML 8°S~20°S, 95°W~75°W, =[] 4K
Y3 s A (5 Ak A 0.5°%0.5°, B EE Bk I T
B 3 K2 M ik (http://apdre.soest.hawaili.edu/datal
data.php) . KA Fr i 3l (PDO) T8 HOK IR T 55
] AR K 2 KA 5 IR A BF5E T (A1 SAO)
W 3 (http://research.jisao.washington.edu/pdo/PDO.
|atest).

1.2 DWFHE

(1) T 50 3% i 5 B2 BE T (SSHA), #dlE Yu
26180 ge 5 (1435 ‘7 M5 % (suitability index, SI)RER,
TR 25 5 i 10 17 16 3 R 199 165 2R TRLE (S1-SST) il
T P )V T 7 B R OPE (SI-SSHA) o AR
1% (arithmetic mean model, AMM) 825 &4 5,
i3 145 %% (habitat suitability index, HSI), Hit
BAKXWT:

Ha:%@gg+a§mg

A, Slsst Fl Slssua 43024 SST Fil SSHA (138 ‘H.
PEFEEL . & X HSI=0.6 193 R 25 Z2 03 B A A
I s 2 ot i 3 HSI {5 IR 1 40 )
By, 43R 22 A 2225 22 Ao B M A A o0 A1 141
O3 AT HLZS (8] 43 A RRAE

(2) 1950—2015 4E PDO &% . B . % 34
mHY, Hr 1950—1976 48 PDO &1, 1977—
1998 4F- > PDOE ], 1999—20154F % PDO 11,
Gy R 3 AN M ety HS| AT 4913
BHQ)PRESENEME, A FRSERET,
FEMAZZLF MUY HS| A2 (8046 A N 5
S22 AR L o

() XA BT H FHdE EETE 5 S1=06 K
SETR 030 708 T IR B AN, 28 R R R
A& A SST F1 SSHA By [6] 434, 43K 9 Fil
I H B A I AW A Ay A e . T ()
1950—2015 4E () HSI {H, 1516 8 1w B M5 51
S (HSIA), K 44E 1 HSIA 5 PDO f5 8t
FRZAT AT 3, X He BT AR fka .

@G ERRSEARET, HRMATZETM
1375 78 B W B Hb (HSI = 0.6) 75 48 J& 1 46 ) ) 1
AR, A3 AT AS [R) AR BAS [R] 25735 4 )2 b A
2 B S, aRlERERENL LS ] (R 6—
11 A)ARFSERET, 228 Ml SI-SST=0.6
KI5l B SST 1R JEMAE I Ao,
b A BT 45 H RO R AR BES TF BB A 1 1 28
o a3l AN AR TS 25 R il 6—11
F 4% A 5ol B SST (k25 B A6 &, 43 br i
B SST /AR FRAIE

2 HRE5HMH

21 EEMEZFRSHEEMHH

B 1 hZE 5 it 06 28 A 2RSS S 1
A, R H K B AR 2T RO B T AR S T
K2, HAEZEEWE MRS EuERT, &8
TE 94°W~T7°W S N IIA A, 26 5 A0 e
G3A, R A 5 B b ) R A R M B A o
A REH &2l B B M AR X g, Sy
1 7E 88°W~77°W, 13°S~20° S I, 5 & HbiE B
P AR S IR ) R R B SR A R A
22 AAKBEEESTEETNESTHEE ST E
L

1950—2015 4 £ [ 34> PDO I, A Al st 44
THREME&EZEZMMYGAEDEZR A 2),
1950—1976 4E il 1999—2015 4 PDO BT, %



1466 o E K R A o 27 %
8°S 8°S HSI
1.0
10°St 10°S |
12°St 12°5L 0.8
14°S| 14°8 | 0.6
16°S | 16°S} 0.4
18°S| BF 18°S| &z 0.2
.« | SPTiNg 20°S winter
35W  90°W  85°W  80°W  75°W  95°W  90°W  85°W  80°W  75°W O
Bl 1 BFEMEEMGINGZEZM HS SEST
Fig. 1 Climatological distribution of HSI of Dosidicus gigas off Peru in spring and winter
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Fig. 2 Spatial distribution of habitat of Dosidicus gigas off Peru under different PDO periods in spring and winter
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Fig. 3 Difference between HSI of Dosidicus gigas off Peru and its climatological value under different PDO periods in spring and winter
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Seasonal habitat variation of jumbo flying squid Dosidicus gigas off
Peru under different climate conditions

WEN Jian®, YU Wei™#*% CHEN Xinjun®>**

1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;

2. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, Ching;

3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education; Shanghai Ocean
University, Shanghai 201306, Ching;

4. Collaborative Innovation Center for Distant-water Fisheries, Shanghai Ocean University, Shanghai 201306, China

Abstract: The jumbo flying squid Dosidicus gigas is an environmentally sensitive cephalopod. The habitat varia-
tion of D. gigas is greatly affected by multi-scale climate variability. In this study, we constructed a habitat suit-
ability index (HSI) model based on two critical environmental variables (sea surface temperature (SST) and sea
surface height (SSHA) from 1950 to 2015), and analyzed seasonal habitat distribution for D. gigas off Peru under
different climate conditions. The results suggested that habitat suitability during the cold Pacific Decadal Oscilla-
tion (PDO) was higher than that during the warm PDO. Compared with the cold PDO, suitable D. gigas habitat
during the warm PDO shifted southeastward. The spatial distribution of suitable habitat was consistent with the
overlapping areas of both the suitable SST and SSHA ranges, indicating that the two critical environmental vari-
ables were significantly related to the spatial distribution of suitable habitats. Moreover, the HSI anomalies on the
D. gigas fishing ground were significantly negatively correlated with the PDO index. The habitat suitability on the
D. gigas fishing ground in spring was higher than that in winter, and the spatial distribution of suitable habitat in
winter was further Southeast than that in spring. The longitudinal and latitudinal distribution of suitable SST and
the most suitable SST on the fishing ground of D. gigas showed significant variability between June and November.
The distribution of the most suitable SST in spring (September to November) shifted northwestward; however, the
distribution of the most suitable SST in winter (June to August) shifted southeastward. The difference in seasonal
habitat distribution for D. gigas under different climate conditions may be owing to the monthly difference in dis-
tribution of the most suitable SST. Our findings indicated that there were significant differences in the habitat
suitability on D. gigas fishing grounds under different PDO periods, and the difference in seasonal distribution
could be explained by monthly differences in environmental variables.
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