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Fig.2 Fishing days and CPUE with changes of SST for fishing skipjack purse seine

in the Western and Central Pacific Ocean
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Tab.1 The value of R* calculated by the relationship
between fishing effort or CPUE and SST or SSH

PAAHiH 85 g4 L CPUE Xy
Ay R R A R
Month R-square based R-square based
on fishing effort on CPUE
3—5 SST 0.949 5 SST 0.740 1
SSH 0.9937 SSH 0.901 1
6—8 SST 0.991 4 SST 0.753 5
SSH 0.9850 SSH 0.856 0
9—I11 SST 0.9832 SST 0.550 6
SSH 0.991 1 SSH 0.880 0
12—2 SST 0.976 3 SST 0.752 9
SSH 0.967 8 SSH 0.9757
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Fig.3 Fishing days and CPUE with changes of SSH for skipjack purse seine fishery

in the Western and Central Pacific Ocean
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Tab.2 Equation of suitability index for skipjack by purse seine fishery in the Western and Central Pacific Ocean

A 15 Month SST/C SSH/ em
%x(SST—27)27sSSTs29.5 %x(SSH—35)35sSSHs85
3—5 sicsst = si(ssH) = {7
2 x(31-857)29.5 <7 <31 2 (105 - SSH)8S < SSH<105
%x<55T—26) 26<SST<29. 5 ‘L‘—Ox(SSH-45)45<SSHs85
6—38 si(sst) =] ] si(ssH) =
2 X (31 -S5T) 29.5 <SST<31 S (105 - SSH)8S < SSH=105
%x(SST—zwzésSSTszqs %x(SSH—35)35sSSHs85
9—11 si(ssty =) ] si(ssH) =
2 (31 -581)29.5 < ST <31 25 % (105 - S5H)85 < SSH<105
%x(SST—Z6)26sSST$29.5 %X(SSH—35)35sSSHs85
122 si(sst) =) ] si(ssH) =7
2 (31 -$81)29. 5 <SST<31 S (105 - SSH)85 < SSH<105
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(AMM) By EL 3

i Fl GMM 1 AMM g RpAS [) A Y, T334
I HIS >0. 6 B0~ AR KRB ZR A ()
FCELINER 3 B FE[R] — i 18] B, JCig ek

http: //www. shhydxxb. com

RELCE IS JE - 7 U, 2T AMM BRI 1G
FE HIS > 0.6 A LL T T AT CMM BRI
I, ZRRM, RO 5E (AMM) B RESL
Dy 5 R Y A T o A S 5



5 3

FGHWL, 3 v VRTS8 B P Y LB 5

747

&3 ET AMM #1 GMM i+ &% #5 HSIE KX TF 0.6 f{Ell R EFaRELE
Tab.3 Percentages of fishing effort and catch in the case of HSI more than 0.6 based on the GMM or AMM

JLTFJ7 1% (GMM) FARNTr % (AMM)
H {3 Month PElE REL LT/ % PRI E/ % PElh KRBT/ % FeR LT/ %
Percentages of effort Percentages of catches Percentages of effort Percentages of catches
3—5 A 84.02 87.32 86.75 90. 66
6—8 H 95.88 96. 84 96. 66 97.30
9—11 H 91.37 88.84 93.88 92.85
12—2 J 80.72 79.98 83.98 84.61

2.5 AMM REFEREFNE TR
TEAFIRCE ) AMM BERLT 343453 21 HSI >
0.6 MO0 MM KRB (7= ) LB sk
4 Jfse 3—5 A WIME], a(SST HHEE) =0.7 i, 1f
Ml RS b AR [+) — Ik 1] A ek 6—8 4

8] ,a =0.6 M, ff )l R ™ & bE 57 ) — i 8]
ME K 9—11 HIIE],a=0.4 50.3 mF, £l K
BORn 8 L ER A ] — I 1] N f ok 5 12—2 ],
a=0.7 5 0.6 WF, Al KABCRI™ 8 b 7E [F]— it
[B] N Ko

R4 19952012 £ AMM REMET HSI XF 0.6 (MR B~ 2RIt E
Tab.4 Percentages of fishing effort and catches under different weights in
the case of HSI more than 0.6 based on the AMM during 1995—2012

a=0

a=0.1

a=0.2 a=0.3

ML RECEE o hE MR E s L RBOLE URIE KRR P E

F 4 Month /% /% /% /% /% /% /% /%
© Percentages  Percentages  Percentages  Percentages  Percentages  Percentages  Percentages  Percentages
of effort of catches of effort of catches of effort of catches of effort of catches
3—5 77.25 82.48 78.81 83.73 81.00 85.82 82.41 87.30
6—8 91.70 93.52 93.09 94.42 94.78 95.18 95.94 96.52
9—11 92.25 94.95 93.13 95.32 93.71 95.28 94.17 94.78
12—2 72.85 74.69 74.15 75.78 78.53 78.77 80.20 80.59
a=0.4 a=0.5 a=0.6 a=0.7
3—5 85.80 89.68 86.75 90. 66 90.07 90. 84 90.75 90.51
6—38 96.27 96.93 96. 66 97.30 96.72 97.75 96.15 97.51
9—11 94.74 94.30 93.88 92.85 91.81 88.89 89.10 84.49
12—2 82.09 82.47 83.98 84.61 86.66 86.80 86.71 85.34
a=0.8 a=0.9 a=1
3—5 90.38 89.96 87.53 87.38 85.56 84.61
6—38 95.72 96.93 94.62 95.89 93.16 94.11
9—I11 87.23 81.63 85.07 79.05 81.69 75.83
12—2 85.46 83.88 84.31 82.07 82.74 80.47
s+ 0" Jy SSTIGRU, 45 it
Note: * “a” is the weights of SST,the same in tab.5
2.6 BERIELR 3 i
. % e
MRAEFE 4 145K 70 75 2 B U B 45 2
B :3—5 Ay AMM(a=0.7),6—8 {3 AMM 3.1 HFAEKXEFEMEHEENE (FElXE)

(a=0.6),9—11 A AMM(a=0.3),12—2 H
iy AMM(a=0.6) . 435 F] H 45 B[] B e AT i 5
HAE BT A R ( AMM) 3145 2013—
2014 AF 38 W PESE B0 (CHST) fH, 155 S2 bR 1% O i
THAE (3R S)

#n CPUE 55 EFHIX &R

TE P RT3 [ I A 455 4 3 FE v, CPUE
SR RRZARE, MR K5 S 35 H
AR E R  7E H A IR FP A 5 P
NGB, 2L AT . R AT RER -
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Tab.5 Percentages of fishing effort and catches under different HIS values based on two HSI models in 2013 and 2014

3—5 H 6—8 A
ARt AMM(a=0.7) R AMM(a=0.6)
HIS L RBEE P fLREE R RLRRE R LRBE
/% /% /% /% /% /% /% /%
Percentages  Percentages  Percentages  Percentages  Percentages  Percentages  Percentages  Percentages
of effort of catches of effort of catches of effort of catches of effort of catches
[0,0.2] 0 0 0 0 0 0 0 0
[0.2,0.4] 0 0 0 0 0 0 0 0
[0.4,0.6] 27.81 14.39 22.21 10.84 15.82 4.9 15.26 4.76
[0.6,0.8] 47.55 55.64 46.93 42.00 25.81 28.06 29.88 33.61
[0.8,1] 24. 64 29.97 30. 86 47.16 58.37 67.04 54.86 61.63
HIS>0.6 72.19 85.61 77.79 89.16 84.18 95.10 84.74 95.24
9—11 A 12—2 H
ARV AMM(a=0.3) AR AMM(a=0.6)
s MRKEGEE R RRREIE PR (RLRRIE R RLRRIEE e
/% /% /% /% /% /% /% /%
Percentages ~ Percentages  Percentages  Percentages  Percentages  Percentages  Percentages  Percentages
of effort of catches of effort of catches of effort of catches of effort of catches
[0,0.2] 0 0 0 0 0 0 0 0
[0.2,0.4] 0.75 1.65 0 0 0 0 1.19 1.79
[0.4,0.6] 6.00 11.23 6.70 11.87 4.16 7.33 2.97 5.54
[0.6,0.8] 49.40 42.77 54.65 33.16 44.64 49.55 42.68 50.71
[0.8,1] 43.85 44.35 38.65 54.98 51.20 43.12 53.16 41.96
HIS>0.6 93.26 87.11 93.30 88.13 95.84 92.67 95.84 92.67

(1) 7E43H SST Fl SSH AR i v, 1Mk K&K
HeA A A SST N B — RO, 2 AR R 1Y
SO R 5 (2) 7R BT 1 BE AT A IR X, e i K
WALl T U A ] A AR LS R, 30 CPUE 4%
N TV RECR 5 [R) R, 78 0 5 JB A 22 1Y) ¥t
X, WA R D VR R0, T CPUE 50K,
AR SCHRRAE A K H AT SST (SSH Y3 R, 158 7+
VG R ] o 2 36 37 2 (1] 3 A1 1 — 6 40) 25 L AR
X ¥ SST, YRk i35 2 4 A 78 28 ~30.5 C [1yifF
I, 2405 AR B 95% L % SSH, /E b
1835 2 3 ATE 65 ~ 95 em BRI, 29 & SAF ML K
B 90% L I
3.2 PRI E W ARE M EE R iT
TEAH A1 AMM FI GMM 4% % 31 % HSI [,
AMM HERIZER KT 0.6 [ B LT RE LR
B E R T CMM T3 HSI R T 0.6 197 &
FeE AR R A, PRt , AMM T8 58 35
HH PG T T R P A S R R A — 2 il
H A A BT 58 AR, 0 A 2 ot B 9 B
TR JZHE I | A Ay 510 SF B 1 5 G b9 3R 18 9
( Sthenoteuthis oualaniens) 87 425" % pg Lk
SV 22 0 ( Ommastrephes bartramii ) | T B4 %
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Comparisons of habitat suitability index models of skipjack tuna in the
Western and Central Pacific Ocean

WANG Yifan', CHEN Xinjun'*?+*?

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

Abstract: Skipjack tuna ( Katsuwonus pelamis) is one of the tuna species in the tropical Pacific waters, and
is one of the main fishing targets by Chinese tuna purse seine fleets. In this paper, according to the fishing
data during 1995 to 2012 in the Western and Central Pacific Ocean waters (5°N - 10°S and 125°E-135°W) ,
combined with the remote sensing data of sea surface temperature (SST) and sea surface height (SSH) , the
frequency distribution method is used to analyze the suitable environmental range (SST and SSH) for skipjack
tuna in the Western and Central Pacific Ocean. And the envelope method is also used to establish the
suitability index (SI) based on SST and SSH in each quarter. The habitat suitability index ( HSI) model is
established to calculate the habitat suitability index by using the method of arithmetic average (AMM) and the
geometric average method (GMM) , and the catch data in 2013 is used to verify. The results show that the
skipjack tuna is distributed in the waters with SST ranging from 28 °C to 30.5 °C and SSH ranging from 65 c¢m
to 95 cm. In terms of fishing effort (fishing days) used as SI, the external envelope method of SI with SST
and SSH is the most suitable. For establishing arithmetic average method of skipjack tuna, the suitable
weights of SST in each quarter were 0.7, 0.6, 0.3 and 0.6 in the Western and Central Pacific Ocean. It is
concluded that the environmental factors in different seasons have different effects on skipjack tuna distribution
in the Western and Central Pacific Ocean.

Key words: Western and Central Pacific Ocean; skipjack tuna; purse seine; habitat suitability index;

environmental factor; external envelope method
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