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ol E K B TATTC B/, 4525 (Lon) |
4% (Lat) AEy (Year) {7 (Month) | H i fafF
(B B e RMR AR f7 6 (1) o BF9E X3
MR KRETE 23.5°S ~32.5°N,71.5°W ~ 149.5°
W, 25 6] 43 B 32 Oy 10 x 1°, I} [] 3 471 6K i
2015—2017 4E /4 fir A5 A 1o WF 5% X I8N Fr A7
1° x 1°HH& 7E 2015—2017 4F 1y RIHi 45 %% 77 &
e R,

AWFFEHE T g s SCHR , 43 I 4 T UL EE ( sea
surface temperature, SST ) . Vi % 1 5 J& ( sea
surface height, SSH) VR M4 E a W (sea
surface chlorophyll-a, SSChi. a) FliE & )2 I8 &
(mixed layer depth, MLD) {F Jy fif B 70 S W 5%
KAR 440t o 53R 88 2 I 56 R0 B8
BT TR TR |, BRI | R LA L
PR 1 s o MEEE T BE , = R PR
Begghy 10 x 1o I a] oy PRy 1, S ol 2800

PREF—2 Bl Lo B2 7E R IEF (R
3.6.0) PSEM .

TESEAT A S 3t BRI, >R 0 5 22 12 ik I 7
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Fig.1 Distribution of accumulative number of
unassociated sets of tuna purse fishery in the
eastern Pacific Ocean from 2015 to 2017
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Tab.1 Source and summary of environmental data

A P& ] 73 R B3l
Variables Spatial resolution Temporal resolution Source
W FE R SST/°C 0.5°x0.5° H http : //iridl. ldeo. columbia. edu
W 2T = SSH/m 0.25° x0.25° H http : //marine. copernicus. eu
HF 24425 a SSChL. a/ (mg/m®) 9 km x9 km H https://oceancolor. gsfc. nasa. gov
RAZEE MLD/m 0.25° x0.25° H http : //marine. copernicus. eu

1.2 {EHhEE

5 EF KR x4 f0 [ pl 0 Y 3R B D R
ARAR, 7= R A B 7 31 T SR 1Y 89.73%
S WA R REZIK (zero inflated ) ” FHE 2R, il
P i B RO X B5CE 2 43 A, A B X 4
IEZSHEAB 77 ( XFR delta-lognormal 77787 ) #E 37
R TSR R R o < W TR O RVE T Ev v s
S AR, R — U BE A AR B Y e R (v
M) HAVE bR AL B e R, RIS — B B
SO TR AR S AR a4l 2 T AR R p, 55 B B
SR AR 2 U ) 2 B X BUE Iy, e X B b
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InD =p x Iny (1)
KD SRR EAR ) 5 B 5 p R KR 446 Fa 3
P IIMERE 5y AR 2 W R R Ak . [l
AR Y 35 FH 32 Tt 5] )5 4% 485 AU ( boosted regression
tree, BRT) , IZ R BA B0 w0 1Y BT RE 7 , BE
% 25 2 R AR RA AN [ 50408 288 391 %) o) 7% o, 7 b
PHPRAL B 55 (R0 AS AR DG IR 5 i 5 ok 1) 52 1 LA
N A B AE TR 0L G55 J5 T, BRT #5280 [F A B A
%[17718] .
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BRT BRI 0 4 28 8 3 A8
(1) %2> % (learning rate, Ir) , i HARPL AR 11
RN ST o AR T AR X TR (2) SR S
(tree complexity, tc) , #4ill HLER YL SRR A4 25 15 %K
i, B3R 38K%G (3) 264870 %0 (bagging fraction)
P s B SRR A 11 5 st I Lty BB A R 00 25
Heo ], il R HERE 0. 50 ~ 0.75, ABFFEmBCE S
AN g Ir (0.000 5, 0.001, 0.005, 0. 01,
0.05)Fitc(1,2,3,4,5), IR 24 B0 E
0.75 , TE221IX T A 1 Z 8 Bk A BRLG , B
AR YA X6 IE 7% 224 22 ( cross-valitated residual
deviance, cvDev) A SUHIESZ A TAEFREHTZ&
T m R ( cross-validated area under the receiver
operating characteristic curve, cvAUC) FlI {25 fif B
R (deviance explained ) S5 R ALL 5 I TIN5 GE 45
PRRIEFES R & o A ST T, 7228 B I AR X
BRI 27 B R ORAE S 23 2445 R B
SRR G BT T O SRR DL 1 1 18 ko R R O
AN R A TN A 2 HE A X A K
INEEATRE R HES G, AT A SR A 5, AR R
ZEBRXS BT R 22 i 22 T AT 3 i B R U N 1278
REARZBEAEE . BRT AR f 57 K L 350 A
P EET R IEF (MA3.6.0) dismo £
[1) gbm. step PRECFN gbm. simplify pR%E ™ 52 5% o

2 4k

2.1 HZEWNE BRTs REMSHIEE
SELR PRGN 25 R W, B A o o TN 742 1Y
VIF {E#R/INT 3, WAL BN A L2k 1 [l L, i
AT BB AR B, 7~ R e FISZ PS5
te YRS A ML R /R : 2 Ir =0.01 ,tc =4

i, 55 — B Be BRT A5 B9 %% A Fe 4, AT S AR 10
cvDev {H (0. 48) Fllfx = 14 cvAUC {H (0. 84), 4
Ir=0.005,tc =4 if, 55 B B BRT £ 5155 fig B
A BARE cvDev {8 (0. 35 ) Fld = 1) I 22 fift
FA(69.86% ) .
2.2 HEIZR

55 —Br B BRT fBU RIS — [ Br BRT i 28
AR VERR IR B0 T AR K LA X A
2 From. B — Wy BB G T AR i Ol A R
(Lat) £ F (Lon) VB A& JZ IR (MLD) | H {53
(Month ) F17 2 T3 (SST) |, AHDX HE B o 5y 119
KA [, IR E T 35.42% , 4 iR E T
24.53% . 5 Wy B A I AR B Ok 46
(Lon) FIIFFRMIN 2% 2 a YR (SSChl. a) , &1
AEX EEBPE T 3k 8 T 68.29%

IR EEAE BN AR R RIR 46 1 5 i A
TR R LT 2 =E B i s e ] 2 AL 3 T o
MAEETE 8°N UL (A BEFE 95°W DUARET, KR4
fofh B i AR R S B TR, A2
TREEXS TR IR 4 46 fa ffi AR R D g i 2 1R
PGS MRS R IR ETE 80 m A4 A, K
AR AR i AR R T R /e A 4 TR IR 446
RN AR R SR R T R E 2R R
Ko M SST 2y 24 ~27 CHE, KHR 4 A 3 3k
BRI R o G X T R MR 4 46 =F 1 52 )
SR BT AL, M A AT 95°W DIARA, K
MR At o 3= Bl S R, MR 4R R a WREEXT
KHR 4t 2 FE R 45 R BR, Y4 R a ik
BEH0.2 ~0.3 mg/m® AT, FCHR 4 = B

A]o

x2 TNEEREENEEMH

Tab.2 List of predictor variables retained in the two-stage BRTs and their relative importance

TR i BE Model stage

A5 H Variable

FHXT E 24 Relative importance /%

£ Lat 35.42

22 Lon 24.53

1 B2 MLD/m 15.01
A 5 Month 13.77

3 F TR A SST/°C 11.27

) 225 Lon 68.29
HFLE T4 2 a W BT SSChL. a/ (mg/m?) 31.71
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Fig.4 Spatial distribution of free swimming school for bigeye tuna in the eastern Pacific Ocean in 2015
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Fig.5 Spatial distribution of free swimming school for bigeye tuna in the eastern Pacific Ocean in 2016
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Fig. 6 Spatial distribution of free swimming school for bigeye tuna in the eastern Pacific Ocean in 2017
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Fig.7 Monthly variation of abundance for bigeye
tuna free swimming school in the eastern
Pacific Ocean from 2015 to 2017
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Spatio-temproal distribution pattern of habitat preference of bigeye tuna
free-swimming schools in the eastern Pacific Ocean
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Abstract: Based on the data collected by Inter-American Tropical Tuna Commission (IATTC) from 2015 to
2017 and the matched satellite remote sensing data, a two-stage boosted regression tree ( BRT) model was
built to model the habitat of bigeye tuna free-swimming schools in the eastern Pacific Ocean and explore its
temporal and spatial distribution pattern. The results showed that, compared to environmental factors, spatial
factors had a greater impact on the abundance of bigeye tuna free-swimming schools. In terms of
environmental factors, latitude, longitude, mixed layer depth, month, and sea surface temperature are the
main influential factors that affect the fishing success rate of bigeye tuna free-swimming schools, while the
main factors affecting the abundance of bigeye tuna free-swimming schools are longitude and sea surface
chlorophyll-a concentration. Bigeye tuna is mainly located in the sea area south of 10°S and west of 95°W.
From July to September in 2016 and Febuary to April in 2017, the spatial distribution predicted by the two-
stage BRT model showed that some highly dense tuna free-swimming schools inhabited the equatorial waters
with longitude of 150°W and latitude of 0° and waters with longitude of 120° W and latitude of 10°S,
respectively. With respect to temporal trend, the inter-annual variation of the monthly average of the
abundance of bigeye tuna is small, but the monthly difference is large. The monthly variation revealed that the
highest value occurred in July and then dropped to the lowest value in August. The results of this study can
provide reference for conservation and management of tuna resources in the EPO.
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