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[Introduction]
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This working paper examined effects on CPUE standardization by divide SBT into body
length classes instead of ages. This analysis is correspond with b.1 of CPUE Working
group tasks (Attachment5 of SAG9 Report) which was endorsed at SAG9.

[Method]
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sizel: 50-119 cmFL

size2: 120-139 cmFL
size3: 140-159 cmFL
size4: 160-229 cmFL.
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log(CPUE+0.2) = Intercept + Year + Month + Area + Lat5 + BET CPUE + YFT CPUE +
(Month*Area) + (Year*Lat5) + (Year*Area) + Error, (1)

log(CPUE+0.2) = Intercept + Year + Month + Area + Lat5 + BET CPUFE + YFT CPUE +
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+ Frror, @
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Nominal CPUE, YFT' CPUE /%% /~% ® Nominal CPUE, 7¢3¥. BET CPUE X YFT CPUE
ITEFREELTH D,

i L7z SAS =2 — Rl &2~

proc glm data = SSCT ;

class Year Month Area Lat5;

model logCPUEs1=Year Month Area Lat5 BETcpue YFTcpue /ss2 ss3 solution;
means Year Month Area Lat5h;

output out=residual student=stdresid ;

Ismeans Year / stderr cl out=estimate ;

The dataset of shot-by-shot data including longline of Japan, Australia and NZ were used
for catch and effort data.
CCSBT database distributed January 2009 were used for size data. Size data of
SIZE_DATASET_CODE =JP_ADJ, AUSJVLF, NZ_RLF (NZC only) were selected and
aggregated by month, 5 degree latitude, 10 degree longitude and four fork length classes as
follows.

sizel: 50-119 cmFL

size2: 120-139 cmFL

size3: 140-159 cmFL

size4: 160-229 cmFL
The aggregated size data whose number of fish measured exceeded 10 were applied to
catch& effort data and calculated CPUE by size class. The data were selected in months
4-9 and in areas 4-9.
At first, the base model (Eq. 1) (CCSBT-ESC/0809/09) was used for CPUE standardization.
But LS-means of year were not determined due to lack of information in interactions.
Therefore, another model (Eq. 2) which include main effects of Eq. 1 only was used.

log(CPUE+0.2) = Intercept + Year + Month + Area + Lat5 + BET CPUFE + YFT CPUE +

(Month*Area) + (Year*Lat5) + (Year*Area) + Error, (1)

log(CPUE+0.2) = Intercept + Year + Month + Area + Lat5 + BET CPUFE + YFT CPUE +
+ FError, @

where Error~N(0,02), Area is the CCSBT statistical area, Lat5 is latitude in five degree
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bands, BET CPUE is the nominal CPUE of bigeye tuna and YF7 CPUF is the nominal
CPUE of yellowfin tuna. Note that BET CPUFE and YFT CPUE were used as continuous

variables.

[Result]
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Some catch & effort data did not corresponded with size data (Table 1). The proportion in
the number of operations which corresponded with size data was 85% in average. The
ratios were smaller in Area 4, Area 5 and Area 6. For further analysis, choosing
appropriate size data for them is required. It should be noted that if fish within EEZ is
smaller than that out of EEZ, size data collected within EEZ should be applied for catch &
effort data in EEZ.
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Because both the data and model for CPUE standardization was different with previous
ones, firstly, standardized CPUE of age4+ were calculated and compared to the previous

CPUE (Fig. 1). General agreement of the two CPUE trends is confirmed.

Secondly, standardized CPUE by four size classes and sum of them were calculated (Fig. 2).
Each of CPUE by size class is shown in Fig. 3. The CPUE trend of size 1 was similar to
that of age 4+ and total of size classes, though went ahead of later by 1-3 years.
Increasing CPUE after 2003 is observed in size 1. The trend of CPUE of size 2 was
similar to size 1 with 2-3 yeas lags. In size 3, CPUE lost the shape observed in size 1 and
size 2 in some degree, but remains of the shape was still observed. CPUE of size3 was
decreasing between 1986 and 1990 in which SBT consist of those year classes were not
included in size 1 or size 2. In size 4, CPUE lost the shape further, but remains of the
shape was still observed as an increasing trend between 1998 and 2006. Therefore,
although the impression given from each panel was different, it was reasonable by

considering the progress of year classes along with year.

Fig. 4 shows Q-Q plots of CPUE standardization. For middle range of CPUE, both models
with and without interactions, as well as both data of age4+ and data by size class, fitted
well. For lower range of CPUE, the fit was better in the model with interactions (Fig.4 a)
than in the model without interactions (Fig. 4 b-f). For higher range of CPUE, the fit was

not well in both models.
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Table 1 The number of operation and proportion corresponded with size data by year and Area.
o MEXBIRET — 28 L size T— X LG LT — X OFIE,

Number of operation in all data in month4-9 and area 4—9

Year Area4 Areab Areab Areal Area8 Area9 Total
1986 1597 1682 1892 1634 7397 12843 27045
1987 1759 2457 1803 2862 6961 10983 26825
1988 2815 1841 1796 1999 4559 11416 24426
1989 3908 896 1619 3230 3615 11837 25105
1990 2965 1221 1452 4748 1844 8614 20844
1991 2019 1882 2270 2890 2153 8694 19908

1992 2461 1367 1570 2620 1516 9850 19384
1993 3681 239 819 2555 735 9090 17119
1994 3302 31 286 2003 1585 6762 13969
1995 3315 37 454 1398 1834 6813 13851
1996 4233 63 0 846 1504 8208 14854
1997 4104 53 342 1815 1422 8965 16701
1998 3795 153 235 2051 2371 8015 16620
1999 2066 260 356 3049 2373 6616 14720
2000 2086 96 258 2206 1455 5909 12010
2001 1657 155 229 3948 1316 6968 14273
2002 2393 13 233 2947 1241 4122 10949
2003 2919 127 269 2026 972 5544 11857
2004 3088 114 336 1061 992 7859 13450
2005 2744 239 161 894 1229 8779 14046
2006 1417 79 166 317 714 6560 9253

Proportion of correspondance with size data
Year Aread Aread Areab Area7 Area8 Area9 Total

1986 32% 73% 46% 65% 100% 92% 85%
1987 36% 65% 45% 93% 97% 98% 87%
1988 24% 0% 0% 100% 100% 98% 75%
1989 81% 71% 27% 100% 100% 95% 89%
1990 78% 56% 52% 100% 100% 88% 86%
1991 71% 75% 99% 100% 99% 97% 93%
1992 66% 96% 2% 98% 99% 98% 92%
1993 7% 92% 99% 99% 89% 94% 91%
1994 67% 48% 67% 100% 100% 73% 78%
1995 61% 22% 93% 94% 95% 74% 76%
1996 66% 0% 90% 99% 86% 81%
1997 68% 96% 76% 98% 87% 89% 85%
1998 70% 54% 100% 100% 62% 85% 80%
1999 63% 0% 2% 2% 82% 91% 80%
2000 79% 0% 98% 92% 97% 88% 88%
2001 68% 0% 87% 100% 99% 95% 92%
2002 84% 0% 99% 100% 99% 99% 96%
2003 98% 0% 100% 85% 100% 98% 95%
2004 86% 0% 5% 100% 78% 90% 86%
2005 80% 18% 0% 39% 98% 96% 87%
2006 87% 0% 33% 32% 89% 68% 70%

min 24% 0% 0% 32% 62% 68% 70%
max 98% 96% 100% 100% 100% 99% 96%
mean 69% 36% 64% 88% 94% 90% 85%
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Fig.1 Standardized CPUEs. Triangle is CPUE without area weighting based on the core vessel
data and on the model including interactions agreed in ESC13 for OM. Square is CPUE
based on data of all vessels but corresponded with size data (85% of whole) and on the
model main effects only.
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CPUE by size class
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Fig.2 Standardized CPUE by size class. “age4+” is identical to “with size data & Main only” in Fig. 1.
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“sizel-4" is sum of CPUE of sizel, size2, size3 and size4.
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Fig.3 CPUE by size class. sizel: 50-119 cmFL. size2: 120-139 cmFL. size3: 140-159 cmFL. size4:
160-229 cmFL.
B+ XJ] CPUE,

Fig.4
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ESC13 without interaction was applied to CPUE age 4+. c-f)

-4

-

a) Full Model & age4p

Nomal Cianties

=

. . -~

¢) Main only & Sizel -

-~
s
~
-~
-~

-

I I I I I I I
5 -4 2 0 2 ‘ B
Naomal 2 vantkes

-

. . -~

e) Main only & Size3 e
-
-~
-
-
-
-
-
I I I I I I I
5 -4 2 0 2 ‘ B

Nomal Crarties

a) the

SElres Kl

SElres Kl

ekl

=
. -
b) Main only & age4p -
-~
-
&
-~
~
-
B
I I I I I I I
- -4 =2 n] 2 4 o
Nomal Caanties
—
. . -~
d) Main only & Size2 -
-~
s
~
-~
-~
-

I I I I I I I
- -1 2 0 2 i 8
Naomal 2 vantkes

=
. . -~
f) Main only & Size4 e
-~
-
-
-
-
-
I I I I I I I
= -4 2 0 2 : 8

Nomal Cyarties

full model of ESC13 was applied to CPUE age 4+.

the full model of
the full model of ESC13




CCSBT-CPUE/0907/03

without interaction was applied to CPUE size 1-4.

Q-Q 77 v b.a) age4+® CPUE (2%} L T, ESC13 ® Full model %4 Cldd =8, KA
TER O KIEEIZ &> THED LS-mean (FH#EE S22~ 72, b) age4+?® CPUE (2%} L T,
ESC13 OET VDO EMFEOHZ YL TID A, cf) size 1-4 ® CPUE I2%f L T, ESC13
DETFTLOFNREDOI% Y TIEDOT-HE



