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Standardization of Catch per Unit Effort (CPUE) for Yellow
Croaker (Larimichthys polyactis) in the East China Sea

Dong Woo LEE, Jae Bong LEE, Yeonghye KiM and Sukgeun JUNG
National Fisheries Research and Development Institute, Gijang, Busan 619-705, Korea

Yellow croaker (Larimichthys polyactis) is a major target species of large pair trawl fishery in the East
China Sea. To standardize catch per unit effort (CPUE) of yellow croaker for the large pair trawl fishery,
generalized linear model (GLM) was applied to evaluate and eliminate the influence of the explanatory
factors (year, month, horse power and gross tonnage of vessel) on daily catches per boat collected and
compiled by National Fisheries Research and Development Institute (NFRDI) from 1990 to 2007 at the

fishery auction places of Busan, Masan and Incheon in Korea. Results of GLM

showed that all of the

factors significantly influenced on CPUE, explaining 36% of the total deviance. The standardized CPUE
indicated that the abundance of yellow croaker in 2000's was 1.7 times higher than the CPUE in 1990's.
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Fig. 1. Frequency distribution of catch per unit effort of yellow
croaker by Korean large pair trawl from 1990 to 2007.
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Fig. 2. Numbers of large pair trawl vessels in Korea from
1970 to 2006.
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Fig. 3. Average gross tonnage and engine power of large
pair trawl in Korea from 1980 to 2006.
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Fig. 4. Annual catches of yellow croaker from the East China
Sea landed by all of the Korean fishery vessels (solid circles),
and by the large pair trawl (open circles).
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Fig. 5. Distribution of yellow croaker CPUE by horse power (a) and gross tonnage (b) of large pair trawl vessel in Korea
from 1990 to 2007. The thick horizontal bars denote the mean, the boxes denote the 95% percentile, thin horizontal bars
denote 99% percentile, and the empty circles denote extreme observation.

Table 1. Analysis of deviance table for GLM fitted to yellow croaker CPUE of large pair trawl in the East China sea,

years 1990-2007

Source of variation Deviance d.f. Percentage explained Residual deviance Residual d.f. P {>|Chi|)
NULL 4,001.1 3,983

Year 5247 17 13.1 3,476.5 3,966 1.032e-206
Month 621.1 11 15.5 2,855.3 3,955 6.270e-253
ClassHp 216.6 17 5.4 2,638.8 3,938 4.013e-79

ClassGT 63.9 11 1.6 2,574.9 3,927 2.186e-21

Total explained 35.6

Table 2. Type III significance test table of explanatory variables for yellow croaker CPUE of large pair trawl in the East

China sea, years 1990-2007

Source of variation d.f. Sum of Square Mean Square F value Pr (>F)

(Intercept) 1 24 0.0796 0.7779
year 17 182,352 10,727 35.9691 <2.2e-16"**
month 11 180,528 16,412 55.0326 <2.2e- 16* o
classHp 17 46,086 2,71 9.0905 <2.2e-16" o
classGT 11 16,267 1,479 4.9589 1.070e-07" %"
Residuals 3,927 1,171,095

Signif. codes: 0, ****’; 0.001, **; 0.01, ; 0.05, 0l

FH HIZA SRS Holw ZEg $AA TleEA, 55 B9 #93t= Gaussian
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Fig. 6. Diagnostics of residuals from the generallized linear model for predicting catch per unit effort (CPUE) by year,
month, horse power and tonnage of large pair trawl in Korea from 1990 to 2007. (a) Plot of deviance resduals by predicted

CPUE, (b) Normal Q-Q plot.
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Fig. 7. Standardized CPUE (thick line) and nominal CPUE
(thin line) of yellow croaker by Korean large pair trawl
vessels in the East China sea. Dotted lines represent 95%
confidence intervals for the least square means of CPUE.
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Table 3. Parameter estimates and their standard errors by
the generalized linear model applied for explaining yellow
croaker catch per unit per effort by Korean large pair trawl
from 1990 to 2007 in the East China Sea

Coefficient  Estimate Std. Error t value Pr (>t))
(Intercept) -0.573950  0.563032  -1.019  0.308080
year1991  0.206195 0.055162 3.738 0.000188%**
year1992  0.260995  0.053548 4874 1.14e-06"**
year1993  0.121770  0.052845 2.304 0.021259*
year'1994  0.405070  0.054233 7469 9.89e-14***
year'1995  0.343091  0.052392 6.549 6.56e-11"**
year1996  0.144713  0.053777 2.691 0.007155"*
year1997  0.586404  0.059366 9.878 <2e-16™**
year1998 -0.174068  0.060317  -2.886  0.003924**
year1999  0.774597  0.068340  11.334 <2e-16***
year2000  0.860221 0.084783  10.146 <2e-16™**
year2001  0.754198  0.101217 7.451  1.13e-13%**
year2002  0.365533 0.111296 3.284 0.001031**
year2003  0.658176  0.146482 4,493  7.22e-06""**
year2004  0.461437  0.110190 4188 2.88e-05"**
year2005 0544373  0.107834 5048 4.66e-07***
year2006  1.242029 0.106874 11621 <2e-16™**
year2007  0.729485  0.105639 6.905 581e-12%**
month'02  0.006046  0.053322 0.113  0.909730
month'03  0.008324  0.053189 0.156  0.875652
month'04  -0.220488  0.054578  -4.040 5.45e-05™**
month'05  -0.373219  0.055318  -6.747 1.73e-11***
month'06  -1.492927  0.057835 -25.814 <2e-16***
month'07  -1.550453  0.063722 -24.331 <2e-16***
month'08  -0.374996  0.055768  -6.724 2.02e-11***
month'08  -0.277239  0.053918  -5.142 2.85e-07***
month'10  -0.059231  0.053187  -1.114  0.265502
month'11  -0.111559  0.053703  -2.077 0.037836™
month'12  -0.113079  0.053010  -2.133  0.032972*
classHp'02  0.512559  (.524626 0.977 0.328630
classHp'03  0.984156  0.509638 1931  0.053544 .
classHp'04  1.290550  0.509031 2,535  0.011273*
classHp'05  1.462053  0.509595 2.869 0.004139**
classHp'06  1.640798  0.509263 3222 0.001284**
classHp'07 1673754  0.509127 3.287  0.001020**
classHp'08  1.732299  0.509552 3400 0.000681"**
classHp'09  1.771741  0.511071 3.467 0.000532%**
classHp'10  1.577564  0.512909 3.076 0.002114**
classHp'11  1.672052 0.510788 3273  0.001072**
classHp'12 1546928 0.513212 3.014 0.002593"*
classHp'13  1.428939  0.514980 2.775 0.005551**
classHp'14  1.605352 0.513270 3.128 0.001775%*
classHp'15  2.193005 0.664120 3.302 0.000968***
classHp'16  1.139863  0.880530 1.295  0.195562
classHp'17  1.588454  0.526036 3.020 0.002547%*
classHp'20  1.209386 0.572713 2112 0.034777*
classGT'04 -1.008824  0.476000  -2.119  0.034121*
classGT'05  1.753920  0.755258 2.322  0.020269*
classGT'06  1.673483  0.307152 5448 539e-08"**
classGT'07  2.184584  0.240087 9.099 <2e-16™**
classGT'08  1.894155  0.235781 8.034 1.24e-15"**
classGT'09  1.901501  0.235468 8.075 8.86e-16***
classGT'10  1.808600  0.236521 7647 258e-14™**
classGT"1  1.982355  0.236574 8.379 <2e-16™**
classGT12 2.058854  0.237207 8.680 <2e-16™*"
classGT'13  2.018257  0.236098 8548 <2e-16™**
classGT'14  2.007951  0.242903 8266 <2e-16™**

EE S

Signif. codes: 0,
13 s 1.

; 0.001, **; 0.01, *; 0.05, <; 0.1,
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UnkH o & CPUEE #HFEsH8h=t oA Abgale &2
Edolz 7hg %ol Aol Zlo] SAS & Splus F 7|7
71 A o]t} (Garcia-Rodriguez, 2003; Mario et al, 2003; Maundera
and Punt, 2004). o]21g FAIS7) A9} A, ThF A EE
I )-8l ARE 21438 M F A= Aol AT,
AR &R TS Qs 7H4 o] iRt Wido] it
au R BAIIAE o= 7y A Ee] FEE SIEY
< B g2 4 ar, /N1 Bl uet Hadh
4 tool &, ThFR A7 A Foll A BRHETHE e st
AHEE = Qlo] V& FEATIAY A HIF) B o 743}
A A2 4 Atk LEAL o] H 3§ R FAII A 2 =
g2 71252 AAAY Frd SAgAE Y 77t
AEsbgo] MEA SR NEe Q7R EAN FAIZ s
Hama glo] 1 adgde IEgle] s el Ao 2ol
F& el k. oJFATF oA R FAFHT A ] &8
TR 7hEoF Bk opb et Ak B4, A2 F 4
T ok FHSIEHA o] &=F Aor Hudth

Ab AL
B ATE yean st cddd FaodAedgsta
27 B PR S E-S 913 o] 9PE o H AT AT AT
o)3le] 3 59 o™ (RP-2008-FR-020), 28 2] AALE
o] 3o thal FA=HYTh
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