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Habitat environment integration index of Thunnus obesus in the high
seas of the Central Atlantic Ocean based on the quantile regression

SONG Li-ming, GAO Pan-feng, ZHOU Ying-qi, ZHANG Yu
( College of Marine Science & Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract ;: A survey on tuna fishing ground has been carried out on board of 3 longliners owned by China
National Fisheries Cooperation, in the high seas of the Central Atlantic Ocean from July 4™ to October 27®,
2001. The relationship models between the catch rate of the different water layers( with a depth interval of
60 m), nominal catch rate and the environmental factors, i.e. temperature, salinity and relative current
velocity, were developed based on the field measured data, i.e. environmental factors of the fishing ground,
fishing parameter and fisheries statistical data. They were developed by applying the quantile regression
considering the different weight of the different environmental factors and the interaction among them.
Habitat environment integration index( HEIT) of bigeye tuna were estimated by these models. HEII maps of
bigeye tuna were also built using the GIS software Marine Explore 4.0. The results suggest (1) From 180 m
to 240 m, HEII, was relatively lower( <0.6) except the central area( >0.6) ; (2)From 240 to 300 m,
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HEN b, Was relatively higher( >0.6) in the south of the 6°N, otherwise, relatively lower in the north of the
6°N(except the area north of the 10°N and west of the 20°W ) ; (3) From 300 to 360 m, the HEII, was
lower only in small part of the southeastern area( south of 3°N,east of 22°W) , which is less than 0.4, the
other parts was higher( >0.5) ; (4)In the south of the 6°N, HEII was higher( >0.6) except a part of area

(around 5°N,22°W; 3°N,17° —=18°W, <0.5).

Key words ; Thunnus obesus ; habitat environment integration index( HEII) ; quantile regression; high seas of

Central Atlantic Ocean
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Tab.1 Information of research vessel, time and areas

125 A research vessels

{2 Bt [E] research time

{AE ¥ [X research areas

JRE 4 5 Shunchang No. 4
4 2 5 Jinfeng No.2
*Jii 3 5 Fengshun No. 3

2001-07-04 ~2001-08-22
2001-08-23 ~2001-09-07
2001-10-14 ~2001-10-27

03°21'N ~12°26'N;18°46'W ~32°02'W
02°44'N ~05°32'N;16°50'W ~22°41'W
01°55'N ~04°11'S;22°52'W ~24°47'W
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Tab.2 Estimation parameters of optimal
simulation equation and P test

KB Ao BRG a b,
depth range quantile  constant ! ’

G

120 ~180 m / / / / /

180~240m 0.90 —756.55 0 21.67° 0

240 ~300m  0.80 -26783.15 2298.39 760.82 -65.26°

300~360 m 0.50 -6561.80 574.76 187.34 -16.40°*
B *FRP<0.05, ** FRn P<0.01

Note ; * shows P <0.05, **shows P <0.01
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Fig. 4 HEII in the Central Atlantic Ocean based on

the quantile regression
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