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Analysis of historical catch data of
Indian Bigeye and Yellowfin tuna by
Taiwanese longline fishery and relative
CPUE standardization
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Taiwanese longline fishery is one of the major fisheries in the Indian Ocean. Indian
bigeye and yellowfin are the target species of Taiwanese longline fishery. Our catch per unit
effort series is an important index for the tropical tuna status. However, after 2005, piracy
activities impact the fisheries in the Indian Ocean in many aspects. For Taiwanese case, this
study shows there is no significant change in average weight of tropical tuna. The observed
impact is the shrink of the operating fishing area. However, there is no sign that piracy
activities affect the interpretation for catch per unit effort series. As for the CPUE trend for
bigeye tuna, relative standardized CPUE series for all three cases show similar decreasing trends
from 2003. As for the CPUE trend for yellowfin tuna, relative standardized CPUE series for all
three cases show similar decreasing trends from 2004. Relative standardized CPUE series for the
whole and tropical Indian Ocean show similar seasonal pattern with relative high catch rate in the first
or the fourth seasons. Relative standardized CPUE series for the Area 1show relative high catch rate in

the second or third seasons.
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Hostages: 439
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Whole Indian Ocean

Source DF Sum of Squares Mean Square F-value P-value
Model 309 257631.5662 833.7591 1001.94 <.0001
Error 499631 415765.9949 0.8321
Corrected Total 499940 673397.5611
R-Square Coeff Var Root MSE LnCPUE Mean
0.382585  74.14134 0.912220 1.230380
Source DF Type 1l SS Mean Square F-value P-value
year 30 4515.49222 150.51641 180.88 <.0001
Area 6 7359.92777 1226.65463 1474.09 <.0001
mon 11 2330.30037 211.84549 254.58 <.0001
ralb 2 40343.85341 20171.9267 24240.8 <.0001
ryft 2 34460.73535 17230.36767 20705.9 <.0001
year*Area 180 7413.54188 41.18634 49.49 <.0001
Area*mon 66 6581.30407 99.71673 119.83 <.0001
Area*ryft 12 2173.95068 181.16256 217.71 <.0001
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Tropical Area

Source DF Sum of Squares Mean Square F-value P-value
Model 221 114929.7655 520.0442 682 <.0001
Error 426134 324938.3319 0.7625
Corrected Total 426355 439868.0975

R-Square  Coeff Var Root MSE LnCPUE Mean

0.261282 61.40339 0.873227 1422116
Source DF Type 11 SS Mean Square F-value P-value
year 30 3294.44303 109.81477 144.01 <.0001
Area 4 421.01418 105.25355 138.03 <.0001
mon 11 406.64203 36.96746 48.48 <.0001
ralb 2 25190.7674 12595.3837 16518 <.0001
ryft 2 41103.18957 20551.59479 26952 <.0001
year*Area 120 4810.51284 40.08761 52.57 <.0001
Area*mon 44 1601.49277 36.39756 47.73 <.0001
Area*ryft 8 904.69163 113.08645 148.31 <.0001
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South Area
Source DF Sum of Squares Mean Square F-value P-value
Model 87 37042.7178 425.7784 347.72 <.0001
Error 73497 89996.8941 1.2245
Corrected Total 73584 127039.6119
R-Square  Coeff Var Root MSE LnCPUE Mean
0.291584 926.3774 1.106570 0.119451
Source DF Type 11 SS Mean Square F-value P-value
year 30 2796.548 93.21827 76.13 <.0001
Area 1 63.75578 63.75578 52.07 <.0001
mon 11 4836.64705 439.69519 359.08 <.0001
Ralb 2 16061.85209 8030.92605 6558.55 <.0001
Ryft 2 7946.81334 3973.40667 3244.93 <.0001
year*Area 30 962.59974 32.08666 26.2 <.0001
Area*mon 11 242.15894 22.01445 17.98 <.0001
18
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Whole Indian Ocean

Source DF Sum of Squares Mean Square F-value P-value
Model 284 836803.223 2946.490 2903.880 <.0001
Error 655227 664841.523 1.015
Corrected Total 655511 1501655.746
R-Square Coeff Var Root MSE LnCPUE Mean
0.557258  1851.367 1.007310 0.054409
Source DF Type 11 SS Mean Square F-value P-value
year 31 9966.91501 321.51339 316.86 <.0001
Area 4 5613.33081 1403.3327 1383.04 <.0001
Season 3 612.28211 204.09404 201.14 <.0001
ralb 2 89862.62186 44931.31093 44281.5 <.0001
rbet 3 95739.54851 31913.18284 31451.7 <.0001
year*season 93 11039.10536 118.70006 116.98 <.0001
year*Area 124 9376.88985 75.62008 74.53 <.0001
Area*season 12 9339.94596 778.32883 767.07 <.0001
Area*rbet 12 4341.07696 361.75641 356.52 <.0001
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Tropical Area
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Source DF Sum of Squares Mean Square F-value P-value
Model 170 408355.2466 2402.0897 2665.78 <.0001
Error 440016 396491.0430 0.9011
Corrected Total 440186 804846.2896
R-Square  Coeff Var Root MSE LnCPUE Mean
0.50737 221.5460 0.949254 0.428468
Source DF Type 11 SS Mean Square F-value P-value
year 31 12156.4672 392.1441 435.19 <.0001
Area 1 399.862 399.862 443.76 <.0001
season 3 556.6269 185.5423 205.91 <.0001
ralb 2 34279.2366 17139.6183 19021.1 <.0001
rbet 3 264609.066 88203.022 97885.5 <.0001
year*season 93 7961.5604 85.6082 95.01 <.0001
year*Area 31 1176.5457 37.9531 42.12 <.0001
Area*season 3 713.919 237.973 264.1 <.0001
Area*rbet 3 756.4707 252.1569 279.84 <.0001
year 31 12156.4672 392.1441 435.19 <.0001
20
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Area l
Source DF Sum of Squares Mean Square F-value P-value
Model 185 20760.97307 112.22148 132.66 <.0001
Error 12910 10921.20818 0.84595
Corrected Total 13095 31682.18125
R-Square  Coeff Var Root MSE LnCPUE Mean
0.655289 56.35082 0.919755 1.632195
Source DF Type 11 SS Mean Square F-value P-value
year 31 374.280926 12.073578 14.27 <.0001
season 3 8.15681 2.718937 3.21 0.0219
ralb 2 1451.471476 725.735738 857.89 <.0001
rbet 3 948.94398 316.31466 373.92 <.0001
year*season 66 902.085445 13.667961 16.16 <.0001
year*rbet 80 535.421224 6.692765 7.91 <.0001
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