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WE:LZ4) EoMTAUATHEN, EREFENAEFRFIT AL - EABHFZABENEE
I ®ow . Al R E R L (SST) A1 i & W & & JE F (SSHA) # /% 4 335 H F, 1T & 1950-2015
£ 1-12 A BB 4 £ F 6 A B E M8 3k (HSD), X H 447 K i KR BT 35 (PDO) it T4 B i AR
TEZAaBFARURMEH T EN L 3, %K E 7, 19502015 4 PDO 2 4 & A 3 M LiE
ft., H & PDO A fi 41 /B SST #E “F (SSTA) #1 SSHA ¥ & X T PDO B L 4 . & 4 = 4 #7 45 B % ¥,
PDO #5 %t 5§ SSTA #n SSHA ¥ £ § % IF # x, T HSI 5§ PDO #5 # . SSTA #2 SSHA # £ & # i #1 % .
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P 6 K - 7 2 i ( Ommastrephes bartramii) " F1 K
-1 #8 22 £ ( Todarodes pacificus) ' %5 3k JE 25 0 i 35
WG A B E R ARG BT AR R AR AU BR
B TV W Sr AH RN A S5 T, XF LR 6 A1 il 25 52
i1 57) SSTA 55 SSHA i 25 A8 AL R4, LA K 9 Fh <,
5 45 1 ZE R A0 S 1 BT AR A, TR IR R A M 0h
AT S X PDO F i 0 Ao AR, AR 4 R R AR A
AR AR X 25 S AR B b %) S 0, DT R A I 2R R
030 3 P35 Bl A 0 INR, 2R R IR A AT R e T R
A PR AR 22 AR

2 BRSO

21 ##

PR 355 K4 40 15 SST i 2 1 1 JEE ( Sea Surface
Height, SSH), i [i] & 19502015 4F 1-12 H , 3Lt
7924 A, B A T 1R U IX 2R 5 A 3 T B,
25 8] 43 A3 115 Ly 8°~20°S, 75°~95°W, £t 4k 2 ] 43 ##
AL 0.5°%0.5°, FREE BRI OR IR T 2 W R K
2% M ¥5 ( http://apdre.soest.hawaii.edu/data/data.php)
PDO & HOR I T 3¢ B A2 B 22 KA HE ST Ik
& B 5% BF M i (http://research.jisao.washington.edu/pdo
/PDO.latest)

22 SWAE

T 580 3% IR B E - ( Sea Surface Temperature An-
omaly, SSTA ) Fi1ifg 2 Ifil 1= Ji ¥ “F-{H ( Sea Surface Height
Anomaly, SSHA), 3%} 1950-2015 4E PDO f5 % . Fib &
B i 25 7 40 30 37 15 3 SSTA Fi1 SSHA #1718 4F - 1,
AT HARRRAR L, ARYE PDO F8EM4FERRAE 1L, i PDO
Ve 1 57 A 1) FL A I ) 31

A 2E M1 26 R 8051 M PDO #5515 SSTA #l SSHA
Y AH G 1, 4351 22 i) PDO T8 ¥ W2 57 AH I 25 22 £ i 37
N K SSTA 1 SSHA =5[] 73415 [&1, X L 73 Hr 28 5% #h ifa
Ml N SSTA 1 SSHA 7E A [F] PDO 137 AH il 4 %5 8]
IIATRRAE

AR Yu 45809 g 57 19 38 H P 48 K ( Suitability In-
dex, SD) #EAY, F) A 485 AR - 447 ( Arithmetic Mean Mod-
el, AMM) T 57 £5 & W 5L ik ‘P2 PE 415 %0 (Habitat Suitab-
ility Index, HSI), Ha 54040 F

1
HSI = b (STssr + Slssua) »

R, Sl A1 Slequs 7 SST F1 SSHA 1 38 ‘B M 45 %% -
SEA W B S BRI BEE B 0~ 1 2 18], IAXE

HSI=0.6 1 ¥ 3% o 25 52 4638 B 0 16 8 b 0o AR 35
ST A AU 15 25 32 40 45 H 3 B SST Alif ‘FL SSHA i i,
FE 4390 6 He 3z AR -1, X H PDO {3 T 14 B8 o7 AH I 25
T A0 0} 45 VR 85 13 E TR AR sh R . oAk, X
1950-2015 4 4% 4% HSI i#F 1738 4F -3, 43 B HAF bR A8
., 2 i PDOA T A [f] {37 A i 25 52 # HSI %5 [ 43 #i
P, ) FH 22 A0 5% o 8043 B HST S PDO 5 %, SSTA Al
SSHA Y AH I M, e 284 T A 65 A I 25 22 £ W 8 3
X PDO A AR B AR 1k i i i 5 7

3 WFREER

3.1 SSTA #1 SSHA T K 5 PDO #EH L HX A7

i [ 1 Af LA H, 19502015 4F PDO 22 13 A~ %
A7 AH A — A2 457 A1, H o 1950-1976 4 F1 19992015
4E PDO i T ¥ i 4, 1977-1998 4F PDO i T I i
AH . 1950—1976 4= F1 1999-2015 4F PDO 8 %1 °F 34 1
4351 —0.63 F1—0.15; 11 1977-1998 4 PDO 45 %4 F- 15
HM 0.60. & HMNEFZEZE 10 ey SSTA MYARfL L
—-1.32~ 1.35°C, H " 1950-1976 4 il 1999-2015 4F
PDO fii T ¥ o A I}, SSTA -4 43 51 1 —0.25°C il
—0.08°C, W AR T 1977-1998 4F PDO BE {3 AH, H Xt i
() SSTA “E-H1H H 0.36°C. SSHA i 517 [l —4.43~
5.85 cm, H:H1 1950-1976 4F 1 19992015 4F-F-34 SSHA
43 5 h—1.59 cm F1-0.58 cm, B 1k T 1977-1998 4
V-4 SSHA {8 2.39 cm.,

19502015 4 25 ¢ ff1 {1 3% SSTA 1 SSHA 1) 22 1k,
3 5 PDO $8 5 Y A2 Sl AR 47— B (K 1), 35S AHH
KBTI, A AN 252 Mt SSTA 5 PDO F5 4K
SR E IR, R AT 1A B A DGR ROR, MR
0 {H h 0.496 2( p<0.05); I 41, i 3% SSHA 5 PDO
FEECE W EAROC, TEREET 1 A B OCPE R R, M
K Z BN 0.588 6(p<0.05)(&] 2),

3.2 PDO ARE{IBMAY SSTA #1 SSHA ZREIHFHER

ME 3R FE H, 1950-1976 4F PDO i F ¥4 i Al
Asf, 46K 2 BORE R N i SSTA #48 fifi, {XAE 17°~20°8,
750~ 77°W g3 P9 B /D BOEE, 25 18] 1 SSTA Hi
1t b 5 P36 U8 A s 19771998 4 PDO o T BE A7 A
B, B A1 25 2 #0303 N Y SSTA 43 M IEME, AR
b 1 3k Y SSTA AH #5 H Al vfg 36 Lb ¢ 4 v IF H Mk =5
VG 7 40 1 3% Y SSTA 48 7 5 1999-2015 4F PDO
LT LM, 7E 25 ] [ SSTA 5 py 7 1] At 28 184 )
B, KA AR SSTA Sy i fl, ALHEEE 43133 SSTA
1EfA

1950-1976 4 PDO fii F¥& fii #H i, SSHA K £ H
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Peru during 1950-2015

A, 7E 139~ 15°8, 75°~ 77°W if§ 38 N 4 B 20 % 0F
{H ; 1977-1998 4F- PDO {i; F & 3 AH B}, i35 N SSHA
4B R IE, 14°~16°S, 85°~ 88°W ¥4} LA &2 9°~ 10°S,
82°~85°W I Ik N, SSHA i 55 ; 1999-2015 4 PDO {7
TV r A, 7528 ) |- SSHA 52 74 B i AR JL AR 1y
B, KA 4B SSHA Sy AR, AN A PG 7 38 43 1 3 11
SSHA M iE. AT LUF i, PDO i T¥% AL AH I, 25
¢ Y 7 N KR A2 V8, T T = B R [ A S, PDO £
T A AH B, 25 52 0 30 7 K 3 92, T I R B T
(& 3),
33 WEIMFEFRERIFHTE PDO A EAENTER M

Tk

FH ] 4 )1, 250006 B ARG SST AL L BITE 21.3%~
47.8% Z [ 9% 5. 1950-1976 4 Fl 1999-2015 4E PDO
P& MR, 38 ‘B SSHA TR FE 9] 57 ¥ (8 43 531l
38.3% Fl1 36.8%, B & = F 1977-1998 4 PDO {ii F B
AL FH A A FC Y SSHA TR L f61] 35.0%. Ak, 2558 10
i B R SSHA T FUZ AL L 4 9.3%~42.3%, 1950—
1976 4E 1 1999-2015 4E PDO fii T ¥4 i #H I, 38 B 4
SSHA T F Eb 5 - 548 43 51 24 36.1% 1 36.0%, H &k

T 1977-1998 4F PDO {u T~ W {3 AH P4 1% ‘B () SSHA
TR L A5 26.4%

ME 5 0] F i, 19502015 4 HST 4 728 4k #4 5
PDO 5 % ( & 1) 2 M 2 #& ¥, HSIZZ 1k U [Fl Ky
0.25~0.58, 1950—1976 4 Fl 1999-2015 4 PDO fii T
¥ LA B, HSTF- 2448 43 1) R 0.52 1 0.51, W & i T
1977-1998 4 PDO % 3 () HSIF 2 {H 0.44. M HSI
() 25 [8] 43 A 0] LA H, 7E 1950—-1976 4F- A1 1999-2015
4F PDO ¥ v A B, 55 Ay 38 B A4 A 2 1T AR (HST=0.6)
B 2 KT 1977-1998 4 PDO BEAv 4H, I HA M B Y
Wi B 4E R 23 A T 12°~16°S, 75°~85°W s (1] 5).

#E — 2 4> B 19502015 4E 4 H HSI 5 PDO &
%4 . SSTA Il SSHA 22 A K (&l 6) . 45 R BoR,
HSI 1 PDO #5452 B 5 A GO R, Bl s 2 M H ™
A S KA MR, X N 32 HH 56 Z 50 —0.290 5(p<0.05);
HSI Al SSTA 2 B FAAH K C R, HIEW /G 11 H
BF 7= AR g R B RE e, X R 38 AH 56 &R B —0.377 3
(p<0.05); [F £ HSI Al SSHA 2 5 2 i /1 X X R, If
FE 0 A 7= A f K R I, R 52 A OE R FUCN —0.440 5
(p<0.05).
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Decadal variations in habitat suitability of Dosidicus gigas in the
Southeast Pacific Ocean off Peru

Wen Jian!, Lu Xinyi L YuWei*** Chen Xinjun L2341 ju Bilin %%

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Engineering Research Center for Ocean-
ic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Educa-
tion, Shanghai 201306, China; 4. Collaborative Innovation Center for Distant-water Fisheries, Shanghai 201306, China)

Abstract: Dosidicus gigas is an important fishing target by Chinese squid-jigging fisheries, which is widely distrib-
uted in the Southeast Pacific Ocean. Its population is largely affected by climatic and environmental conditions on
the fishing ground. In this study, we calculated the habitat suitability index (HSI) on the fishing ground of D. gigas
in the Southeast Pacific Ocean off Peru from January to December during 1950 to 2015 based on sea surface temper-
ature (SST) and the anomalies of sea surface height (SSHA), and variability in the environmental variables and hab-
itat quality were further analyzed under the warm and cold phases of the Pacific Decadal Oscillation (PDO). The
results suggested that PDO showed cold, warm and cold phases from 1950 to 2015. The anomalies of SST (SSTA)
and SSHA during the cold PDO were significantly lower than those during the warm PDO. The cross correlation
analysis suggested that both the SSTA and the SSHA were significantly positively correlated with the PDO index.
However, and the HSI values on the fishing ground of D. gigas were significantly negatively correlated with the
PDO index, SSTA and SSHA. During the cold PDO, the water temperature became cold, and the SSH decreased,
these changes led to enlarged areas of suitable SST and SSHA for D. gigas, therefore, the favorable habitats largely
increased. However, during the warm PDO, the water temperature became warm, the SSH elevated, whereas the
ranges of suitable SST and SSHA contracted, all these changes resulted in the decrease of the suitable habitat of D.
gigas. Our findings suggested that PDO regulated the environmental conditions on the fishing ground of D. gigas
off Peru, and further significantly affected the habitat quality and suitable ranges of the habitat.

Key words: Dosidicus gigas; habitat suitability; Pacific Decadal Oscillation; spatio-temporal distribution; Peru
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