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HORIZONTAL AND VERTICAL DISTRIBUTION OF YELLOWFIN TUNA THUNNUS
ALBACARES IN THE TROPICAL INDIAN OCEAN

YANG Sheng-Long'?, HUA Cheng-Jun', JING Shao-Fei', FAN Xiu-Mei', ZHANG Sheng-Mao', WU Yu-Mei'

(1. Key and Open Laboratory of Remote Sensing Information Technology in Fishing Resource, Chinese Academy of Fishery Sciences,
Shanghai 200090, China; 2. Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation and Utilization, Ministry of
Agriculture, Shanghai 200090, China)

Abstract To investigate the distribution of isothermal depth in subsurface temperature for yellowfin tuna (Thunnus
albacares) fishing grounds in the tropical Indian Ocean, figures of isothermal depths at 16°C and A8°C (temperature
difference between 8°C and sea surface temperature, and their spatial overlay maps were plotted. The figures were depicted
by monthly temperature profile data from Argo buoys and the monthly CPUE (catch per unit effort) of yellowfin tuna
longlines data from IOTC. Meanwhile, depth difference between 16°C and A8°C with the lower boundary depth of
thermocline was also calculated to find possible relationship between yellowfin tuna vertical distribution and thermocline
depth. Result suggests that high CPUE distribution showed obvious seasonal variation. The high CPUE appeared in the
ground where the 16°C isothermal depth was shallower than 200 m during northeast monsoon, and reached to 250m in the
latitude area between 15°—25°S during the southwest monsoon. In addition, the CPUE concentrated between 130 and
190m, while CPUE became small in depth of over 300 m. The high CPUE appeared in the place where the A8°C isothermal
depth was shallower than 175m and most distributed between 100—170m; the high CPUE appeared between 150 and 300m
in the south of 15°S during southwest monsoon while the value of CPUE was low in the depth of more than 300 m. The
vertical distribution of high hook rate concentrated in the area to the north of 15°S, especially during the southwest
monsoon. Frequency analysis and the empirical cumulative distribution function were used to compute the optimum range
of subsurface factors. The optimum depth range for 16°C isothermal depth was 120—209 m and that for A8°C was
80—159 m. The optimum depth difference ranges to the low boundary of thermocline were 0—59m for 16°C isothermal
depth and 50—119m for A8°C. The findings were confirmed with the Kolmogorov-Smirnov test. However, the suitable
distribution interval and vertical depth rang in the central fishing ground of yellowfin tuna determined in this study are
preliminary, and we hope these results may provide a reference for the longline production operation and management in
this marine resource.

Key words Thunnus albacares; subsurface environment; the tropic Indian Ocean; Argo



