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Fig.4 The result of clustering of water layer, water temperature, salinity, and dissolved oxygen, hook numbers,
individuals and catch rate of bigeye tuna
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Tab.1 Correlations between various environmental variables and the catch rate of bigeye tuna
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Tab.2 The environmental preference ranges and corresponding
catch rates of bigeye tuna
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ENVIRONMENTAL PREFERENCES OF THUNNUS OBESUS NEAR PALAU:
APPLICATIONS TO LONGLINE FISHERY

SONG Li-Ming, LI Yu-Wei, GAO Pan-Feng

(The Key Laboratory of Shanghai Education Commission for Oceanic Fishery Resources Exploitation, The Key Laboratory of
Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai Ocean University, Shanghai, 201306)

Abstract
salinity, and dissolved oxygen and the environmental preferences of the bigeye tuna near Palau were studied in this re-

The relationships between vertical distribution of adult bigeye tuna (Thunnus obesus) and water temperature,

search to increase the catch rate of bigeye tuna and reduce the bycatch of non-targeting species. Longliner CFA No.07 in
super-spool and chilled seawater systems was used as the platform for sampling. Sampling in waters near Palau was con-
ducted from Aug.14, 2005 to Dec.19, 2005. The data collected included CTD (XR-620) and TDR (2050) profiles, amount
of fishing hooks, deploying position and time, course and speed, shooting speed of main line, number of hooks between
successive buoys, the time interval between two hooks, beginning time and position of retrieving line, wind force and di-
rection, the drifting speed and direction to the ground, and the hook code. The theoretical hook depth was calculated with a
catenary curve hook depth equation. Relationship between theoretical hook depth and the predicting hook depth was de-
termined by regression. All the predicting hook depth was calculated with predicting hook depth model. Additionally, ver-
tical profiles of temperature, salinity, dissolved oxygen and depth were established for estimating the catch rate of bigeye
tuna at different hydrodynamic ranges. The result indicates that the tuna longline fishing ground near Palau, the favorable

conditions are about 180 to 220m deep, 11.0 to 12.9  in water temperature, 34.50 to 34.99 in salinity, and dissolved oxy-

gen at 3.00 to 3.99mg/L. In general, adult bigeye tuna prefers to temperature from 10.0 to 14.0  in vast salinity range and

at least 0.8mg/L of dissolved oxygen.

Key words Thunnus obesus, Water layer, Temperature, Salinity, Dissolved oxygen, Longline, Palau



