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1.1 HEskiR

S IV B Hy b R O b [ Vi
M Eiths o 3R, B R)FE L Dy 2006—2015 48
9—11 A ,%5[RIJE 2k 36°N ~48°N,150°E ~ 170°
E. RS e AL B (LML) AF M [E
(AEAA ) 78 (0) BI85 i (d) 55 B
)73 HER R 1, 231053 B3R 0.5° x 0. 52,

PRBEHCH 26 L SST 1 SSHA, %icdis ok I F 52
18R K27 Wk (http://apdre. soest. hawaili. edu/
data/data. php) , I [8] 73 BE 5K H |, 25 6] 43 B3Ny
0.1° x0. 1°, ¥y5@ T EE LN 0.5° x0.5°, %
PR 5 vl Bt AT DR o BT o
1.2 SirA&E

(1) I B 45 85 ) 2 M4k 4 (catch per
unit effort, CPUE) , ‘€ X & 4% 0.5° x0.5° f—
AN X, TR 2006—2015 42 9—11 J AN[FaIX N
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2 Y epuymy I — D X N FEAFESE ] 211 CPUE,
v/d; X C, h— X N IEAESE H Btk
SE, A PR ] B S ) B
dsy Ay sm Ay i WA ) WA

(2) 3t | 34 I 95 Gk AN [R] A 5 22 1) HSI
B, AR AR YU S0 S A 8 DR ol R 4
(suitability index,ST) # 5 | fl & P b KOFFE R M
Wity 9—11 H i& '’ Y SST (Sl ) i H #Y
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RLLGEHI 1 ~ 2419 R

(3) i et A AY  Jl S A 9 A [ A
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JIAEA HSTAEZN T 5 Lo ), AR A 4l 997 85 ) 2
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[ A & 1 HST B AL, S5t 27 4~ 20 53t
2006—2014 4F A [@) HSI X 6] PN %) 7 1 #a 3k & #1
MRS R B (R 1 ~3), LA 1 HH], 261
(AR B LU B8 Bl HST F 8 i 384 R AN R AE 5%
(HSI<0.2) X N 1) ¥ 4K 2 A 57 %% 1 1 5 b
A%, 43 31K 3. 07% F1 4. 60% 5 1 38 ‘A9 & i
(HSI=0. 6) X N 1) i 4K w2 A 57 %% 1 1 5 b
BA, M 80.71% F1 75. T1% , %k He Fofh 22 48] |5 1
o PG, 20 1 R Paab R AE R 9 A i
i, HST #& %1, Sl I Sl B9 AL LG 6 Ky

0.9:0. 1, DIMHE, 10 H fe 25 6 3, 4L
HLEHI R 0.7:0.3 511 7 S AR 541 2, A
FB50.8: 0. 2, AT LA i, SC B3R 855 7 SST
I SSHA X 2 f 5 M A2 B2 BEAE 9—11 I AF
TE2E 5 (BB IR SST RUALE 2. 3% 5 T SSHA ., 5
ZULI Y2, HST IX[RI7E 0. 8 ~ 1. 0 (94~ 52 il
i85 55 01 9 AR fe g, {HE B HST 3 A (B
HSI=0. 6 ) i 157 55 1 A5 9% o 48 foe s LA, L 4°F
AU IR UE

F1 2006—2014 £ 9 A 5 A HSI X j&] P X Bz i ifa 3k 2 AN #5585 S 2 LL

Tab.1 Percentage of catch and fishing effort within different class intervals of

habitat suitability index (HSI) in September from 2006 to 2014 %
YNEE] AR B 38 B0 AR X 8] Different class intervals of HSI
Different case Parameters [0.0,0.2] (0.2,0.4) [0.4,0.6) [0.6,0.8) [0.8,1.0]
224 1 gtk Catch 3.07 3.61 12.61 32.20 48.51
Case 1 %% 1 Effort 4.60 4.41 15.28 26.94 48.77
215 2 gkt Catch 3.37 2.38 14.73 32.58 46.94
Case 2 8% S1 i Effort 4.92 2.94 16.77 29.33 46.04
PYE YAkt Catch 3.18 2.41 14.89 40.42 39.10
Case 3 5% 1 Effort 4.74 2.86 17.97 38.42 36.01
Z 4 ki Catch 3.13 4.80 12.09 40. 86 39.12
Case 4 FEESS A7 Effort 4.65 4.93 15.82 40.00 34.60
ESVR gk Catch 3.06 7.99 13.54 36.55 38.86
Case 5 B2 )1 Effort 4.57 8.39 17.86 34.86 34.32
24 6 g1 Catch 3.12 11.03 14.77 29.56 41.52
Case 6 FEESS A7 Effort 4.61 12.65 18.89 25.97 37.88
EXii a3k Catch 4.15 12.80 15.05 21.67 46.33
Case 7 B2 )1 Effort 5.95 15.07 17.85 18.44 42.69
% 05| 8 ekt Catch 8.29 11.99 12.33 19.96 47.43
Case 8 Fi#E%% )1+ Effort 10.18 14.66 14.77 16. 14 44.25
245 9 gk Catch 14.19 9.17 9.58 14.49 52.57
Case 9 ;8% S & Effort 17.50 11.51 11.16 12.67 47.16

2.2 FRA&ZMN HSI REWIEIE

FIH#5 H el HST AR 1 2015 4Fp4E
KAFEZE i 9 4 HSTAEL, FFK5 2015 AF3flk %%
Y5 T B HST {EVE Bk EAT 300k, A 1 ]
DA% Hi:2015 4 9—10 H , gk i £5 55 )
TEANIR] HSI X [a) A BT o LU il 25 HST T 1 4
SRV IEE| SENCR PSS LRIl e STRER T SN RN
e AN P55 i i o LU IRRAIG, IR T 5%
RAGE FILE (0. 6 <HSI <0. 8) i il Y 47l £5 5%
i A Rk 90% DA b, Hodr, 11 et
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F2 2006—2014 £ 10 A 5 4> HSI X [8] N33 Mz 1R IR EF1H 555 12 LLF)

Tab.2 Percentage of catch and fishing effort within different class intervals of

habitat suitability index ( HSI) in October from 2006 to 2014 %
YNEE/! ARG 174 5 Hh A8 B A AS[6] X [a] Different class intervals of HSI
Different case Parameters [0.0,0.2] (0.2,0.4) [0.4,0.6) [0.6,0.8) [0.8,1.0]
EXN gk Catch 3.36 14.32 6.45 29.87 46.00
Case 1 FHEES% S8 Effort 5.91 13.30 8.63 24.32 47.84
2 45] 2 i3k it Catch 2.27 7.81 13.37 33.07 43.48
Case 2 %% 1 & Effort 3.94 9.02 14.03 28.32 44.69
EQK ki Catch 1.85 5.36 15.77 33.83 43.19
Case 3 FH5 %% 15 Effort 3.09 8.78 14.56 33.35 40.22
ES/ Mg Catch 1.88 4.07 24.56 25.18 44.31
Case 4 i8¢ 1 Effort 3.17 7.16 22.82 30.18 36.67
ZH 5 Wazkie Catch 2.05 3.72 20.43 30.23 43.57
Case 5 %% S & Effort 3.49 6.43 21.49 32.68 35.91
) azk+E Catch 2.17 4.21 21.30 31.42 40.90
Case 6 8% 1 Effort 3.64 6.63 23.46 32.14 34.13
=57 Ak Catch 2.31 11.07 15.62 28.53 42.47
Case 7 % 1B Effort 3.93 12.62 19.63 28.52 35.30
2245 8 azk+E Catch 2.77 12.71 12.68 18.45 53.39
Case 8 i85 1 Effort 4.58 13.64 17.82 20.40 43.56
% (5] 9 gk Catch 4.51 12.41 13.76 14.97 54.35
Case 9 st 1 Effort 7.13 13.59 17.13 16. 64 45.51
=3 2006—2014 £ 11 A 5 4> HSI X [8 9 x5z )i K EF1 552 h 2 el
Tab.3 Percentage of catch and fishing effort within different class intervals of
habitat suitability index ( HSI) in November from 2006 to 2014 %
ENEE] AR W45 2 145 £ 19 A [R] X ] Different class intervals of HSI
Different case Parameters [0.0,0.2] (0.2,0.4) [0.4,0.6) [0.6,0.8) [0.8,1.0]

245 1 a3k it Catch 1.64 17.52 10. 15 17.54 53.15
Case 1 FEES 1 Effort 3.04 14.44 12.54 21.57 48.41
EX1W ke Catch 1.30 17.76 9.72 19.58 51.64
Case 2 RS i Effort 2.44 14.85 11.95 24.28 46.48
EX/K] g Catch 2.23 17.20 9.28 28.71 42.58
Case 3 5% S Effort 3.96 13.77 12.26 30.97 39.04
24| 4 sk Catch 4.03 20.71 13.36 23.01 38.89
Case 4 FESS i Effort 6.43 16.32 17.86 23.65 35.74
SN tizk+E Catch 4.31 20.28 16.29 28.65 30.47
Case 5 5% & Effort 7.05 15.39 21.35 25.96 30.25
Z 0l 6 Wazkie Catch 6.36 20.31 15.90 30.74 26.69
Case 6 st 1 & Effort 9.19 16.22 20.27 28.62 25.70
2245 7 gkt Catch 12.99 22.44 14.00 21.81 28.76
Case 7 i85 1 Effort 16.45 19.05 13.69 22.36 28.45
% 05| 8 gtk Catch 14.69 22.28 15.63 18.12 29.28
Case 8 THEES 1 Effort 18.84 18.40 15.00 18.31 29.45
Z2 0 9 Mgk Catch 22.02 16.36 14.75 21.43 25.44
Case 9 8% 1 Effort 26.64 12.80 13.62 18.66 28.28
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Habitat Suitability Index
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Fig.1 Percentage of catch and fishing effort within different class intervals of
habitat suitability index ( HSI) in 2015 based on the best HSI model
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Fig.2 Predicted habitat suitability index ( HSI) from September to November in 2015 overlaid with effort
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BRAF5 (2007 F1 2010 45 ) 22 £ 14 1 AT B 42 (1]
o7 P K, 4 A 0 B 7 2 V4 1) A i S il HL 445 B
WY 44°N it . X HSI=0. 8 A 5L i,
MG TR, HEAk, X AR A £y, 2009 4F i
EATEL b 1Y 4 A AR L 4 N, 2015 AE KR A
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2010 4F 11 H F il i S i ALE &9k . A
AU RE JEIRICHEFEN 9—11 H 404 55 i it
B TR ,9 HE A B T R R, 11 H b
PLICIRAE 7y 9—11 H Z2 fa 3 o AR B Vu i 22 7 A
K10 H 3E FUA B 2 8] Hde b
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Fig.3 Spatial distributions of suitable habitat( HSI = 0.6) of O. bartarmii in El Niiio years (2009 and 2015)
and La Niiia years (2007 and 2010) from September to November

x4 JBREEEM (2009 702015 £ ) S R HEE 4 (2007 F1 2010 £F)
9—11 AZAEEE# (HSI=0.6) = EER &Lt

Tab.4 Spatial area ratio of suitable habitat( HSI = 0.6) of O. bartarmii in El Niifio years (2009 and 2015)
and La Niiia years (2007 and 2010) from September to November

%

Ay Year 9 H September 10 A October 11 A November
2009 16.20 12.88 11.12
2015 16.59 15.02 12.20
2007 16.78 15.22 16.78
2010 16.78 14.24 18.93
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Difference of spatio-temporal distribution of neon flying squid Ommastrephes
bartramiii in the northwest Pacific Ocean under the El Nifio and La Niia events

ZHOU Mo', FANG Xingnan', YU Wei"****  LIU Lianwei®

(1. College of Marine Sciences, 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,
Minisiry of Education, Shanghai 201306, China; 4. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture
and Rural Affairs, Shanghai 201306, China; 5. Scientific Observing and Experimental Station of Oceanic Fishery Resources,
Minisiry of Agriculture and Rural Affairs, Shanghai 201306, China; 6. Marine Fisheries Research Institute of Zhejiang,
Zhoushan 316021, Zhejiang, China)

Abstract; According to the fisheries data of Ommastrephes bartarmii combined with the sea surface
temperature (SST) and sea surface height anomaly (SSHA) data obtained from 36°N to 48°N, 150°FE to
170°E in northwest Pacific Ocean from September to November, 2006 — 2015, monthly habitat suitability
index models ( HSI) were established based on key marine environmental factors of different weighting
scenarios, and monthly optimal model was selected and verified according to the model performance.
Furthermore, the optimal HSI models predicted the habitat suitability, and the impacts of El Nifio and La
Nifia on habitat suitability of O. bartramii are also compared, and the relationship between habitat quality and
abundance, distribution are evaluated. The results showed that the weighting proportion of Slgand Slg,, of
the monthly optimal HSI models from September to November were as follows: 0.9:0. 1 in September,
0.7:0.3 in October, and 0. 8: 0. 2 in November. Obviously, the contribution of SST was the highest,
indicating that SST was the most important factor for spatial and temporal distribution of habitat. Moreover,
comparing the impacts of El Nifio years (2009 and 2015) and La Nifia years (2007 and 2010 ) on habitat
suitability , stocks abundance and latitudinal gravity center of fishing ground of O. bartramii, it is found that
the La Nifia events were more beneficial to the survival of O. bartramii than the El Nifio events, and the
suitable habitat area also increased the catch. Suitable SST moved north, resulting in a northward shift of
fishing ground location as well.

Key words: Ommastrephes bartarmii; northwest Pacific Ocean; habitat suitability index model; different
weight; El Nifio; La Nifia
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