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Fig.1 Monthly distribution of the upper boundary depth of thermocline in the tuna fishing grounds in the tropical Atlantic
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Fig.2 Monthly distribution of the upper boundary temperature of thermocline in the tuna fishing grounds in the tropical Atlantic
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Fig.3  Monthly distribution of the lower boundary depth of thermocline in the tuna fishing grounds in the tropical Atlantic
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Fig.4  Monthly distribution of the lower houndary temperature of thermocline in the tuna fishing grounds in the tropical Atlantic
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Fig.5 Monthly distribution of thermocline thickness in the tuna fishing grounds in the tropical Atlantic
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Fig.6  Monthly distribution of thermocline intensity in the tuna fishing grounds in the tropical Atlantic
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Temporal and spatial variation characteristics of the thermocline
in Thunnus obesus and Thunnus albacares fishing grounds
in the tropical Atlantic Ocean
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Abstract: We evaluated the thermocline spatial distribution in the longline fishing grounds of Thunnus albacares and
Thunnus obesus in the Atlantic Ocean using Argo profile buoy data from 2007 to 2011. Based on those basic works
the monthly distribution maps of the upper boundary depth and its temperature the lower boundary depth and its
temperature of the thermocline were plotted. The topography of the upper boundary depth temperature of the ther—
mocline showed obvious seasonal variation roughly in zonal striped distribution on the annual mode. The spatial
distribution of the upper boundary depth of the thermocline is deep in winter while shallow in summer. From De-
cember to the next April the upper boundary depth is higher than 80m to the north of 15°N  while lower than 50m
to the south of 10°S. The opposite happens from June to October. The upper boundary temperature is above 27°C
in the equator zonal area and the upper boundary temperature becomes lower from the equator to high latitude zon—
al area till 20°C and lower.

The topography of the lower boundary depth and the temperature of the thermocline showed little seasonal vari—
ability on the annual mode. The high value shape of the lower boundary depth looks like a W and the value is
greater than 220m. The lower boundary depth is lower than 150m from the South American to the West Africa to the
south of 25°S  extending to the coast of Angola and to 10°N in most the months of year. The lower boundary tem—
perature is lower than 14°C in equator zonal and higher than 15°C in high latitude area. The thermocline thickness
was large between 5°N and 15°N and between 5°S and 15°S in the western Atlantic ranging from 80 to 150m
but the distribution characteristics of winter and summer were opposite. The thermocline intensity was large between

5°S and 15°N especially in the eastern Atlantic ranging from 0. 15 to 0. 25%C /m. The analysis results reveal the
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spatial distribution seasonal characteristic of the thermocline in major longline tuna fishing ground of 7. obesus and
T. albacares in the tropical Atlantic Ocean which provide reference to longline production operation of tuna and
suggest that cast hook depth for 7. albacares and T. obesus in the night should be around the upper boundary of the
thermocline depth and the cast hook depth for longline T. albacares in the day near the lower boundary depth of the
thermocline while the T. obesus cast hooks should be set deeper than that of T. albacares.

Key words: fisheries oceanography; thermocline; temporal and spatial variations; Thunnus albacares; Thunnus
obesus; the tropical Atlantic Ocean
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