
J. Kor. Soc. Fish. Tech., 44(3), 194 206, 2008
DOI:10.3796/KSFT.2008.44.3.194

Standardization of CPUE for bigeye(Thunnus obesus) and
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This study standardized catch per unit effort(CPUE) of the Korean longline fishery, which has been used to
assess the status of stock as an index of abundance, for bigeye and yellowfin tunas in the Indian Ocean. The
Generalized Linear Model(GLM) was used to analyze the fishery data, which were catch in number and
effort data collected each month from 1971 to 2007 by 5 5 degree of latitude and longitude. Explanatory
variables for the GLM analysis were year, month, fishing area, number of hooks between floats(HBF), and
environment factors. The HBF was divided into three classes while the area was divided into eight sub-
areas. Although sea surface temperature(SST) and southern oscillation index(SOI) were considered as
environmental factors, only SST was used to build a model based on statistical significance. Standardized
CPUE for yellowfin tuna showed a declining trend, while nominal CPUE for the species showed an
increasing trend.
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Fig. 1. Annual catches of bigeye and yellowfin tunas by
country (a) and of Korean longline fishery by species (b)
in the Indian Ocean(FAO, 2007).
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Fig. 2. Regional structure for standardizing CPUE in the
Indian Ocean(Numbers of percent indicate the relative
proportions of sub-area) (modified from Okamoto and
Shono, 2006).
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Fig. 4. Time series of annual catch and CPUE of yellowfin tuna by sub-area in the Indian Ocean.
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Fig. 3. Time series of annual catch and CPUE of bigeye tuna by sub-area in the Indian Ocean.
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Fig. 5. The correlation between accumulative catch and
CPUE of (a) bigeye and (b) yellowfin tunas by sub-area in
the Indian Ocean.
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Table 1. Results of ANOVA for standardizing CPUE

(a) Bigeye tuna

Source

Source
Model
Error
Corrected Total

Source

Source
Y
M
A
H
T
Y A
Y T
M A
A H
T H

Y
M
A
H
T
Y A
A H
M H
M T

Model
Error
Corrected Total

DF Sum of Squares Mean Square F Value Pr F

DF Sum of Squares Mean Square F Value Pr F
395 

1,476 
1,871 

999.97 
537.25 

1,537.22 

2.53 
0.36 

6.96 .0001

DF Type III SS Mean Square F Value Pr F

DF Type III SS Mean Square F Value Pr F
36
11
7
2
1

209
36
77
14
2

30.76 
25.65 
58.69 
3.57 
1.41 

206.64 
28.61 
103.10 
11.02 
3.35 

0.85 
2.33 
8.38 
1.78 
1.41 
0.99 
0.79 
1.34 
0.79 
1.68 

2.35 
6.41 
23.04 
4.90 
3.88 
2.72 
2.18 
3.68 
2.16 
4.61 

.0001

.0001

.0001
0.008 
0.049 
.0001
.0001
.0001

0.007 
0.010 

36
11 
7 
2 
1 

211 
14 
22 
11 

212.30 
13.42 
72.40 
2.19 
2.69 

183.48 
7.61 
12.53 
14.03 

5.90 
1.22 
10.34 
1.10 
2.69 
0.87 
0.54 
0.57 
1.28 

18.53 
3.83 
32.50 
3.45 
8.46 
2.73 
1.71 
1.79 
4.01 

.0001

.0001

.0001
0.032
0.004
.0001

0.048
0.014
.0001

315
1,580 
1,895

957.59 
502.76 

1,460.34

3.04 
0.32 

9.55 .0001

where, Y: year, M: month, A: sub-area, H: number of hooks between floats, 
T: sea surface temperature, DF: degree of freedom

(b) Yellowfin tuna
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Fig. 6. Histogram of residuals in GLM. (a) Bigeye tuna, (b) Yellowfin tuna.

Fig. 7. Time series of nominal and standardized CPUEs (left panel) and their anomalies (right panel) for (a) bigeye and
(b) yellowfin tunas in the Indian Ocean. STD indicates standardized CPUE.
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Fig. 8. Correlationships between catch and CPUEs for bigeye and yellowfin tunas in the Indian Ocean. (a) & (c) Catch vs.
Nominal CPUE, (b) & (d) Catch vs. STD CPUE. STD means standardized CPUE.
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Fig. 9. Correlationships of CPUEs between bigeye and
yellowfin tunas. (a) Nominal CPUE, (b) Standardized
CPUE.
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