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Summary

In the CCSBT-ESC11, the CPUE modeling group noted that the Japanese longline CPUE of
Southern bluefin tuna (SBT) has potentially become distorted to an unknown extent in more recent
years as a result of the market anomalies. Observer report and logbook data from the Japanese
longline fishery over 1992-2005 were analyzed in order to get qualitative insight with respect to the
reliability and applicability of these data for the stock assessment purpose. There was little difference
between the mean CPUEs from the same data sets reported by the observer and by the logbook. When
standardized CPUEs were compared for the presence or absence of an observer in the logbooks, there is
no clear difference. These results indicate that it is reasonably good to use the Japanese commercial

longline CPUE for stock assessment purpose without adjustment.
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In the CCSBT-ESC11, the CPUE modeling group noted that the Japanese longline CPUE of
Southern bluefin tuna (SBT) has potentially become distorted to an unknown extent in more recent
years as a result of the market anomalies (Anon, 2006). This problem has made the stock assessment
of SBT difficult, because the Japanese commercial fisheries CPUE series is the primary indicator of
stock abundance of the SBT. In order to reduce the level of uncertainty in this CPUE series, we
compared the reported data by the vessels (i.e. logbook data) and the scientific observer data of
1992-2005. Similar analysis was already attempted using the RTMP data which was aggregated to 5°
x 5° square and monthly strata (Sakai et al., 2006). In this document, we analyzed the shot by shot
data, which was prepared for the CPUE modeling workshop (Sakai et al., 2007).

Data and Method
1) Data
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[Scientific observer data]

Since 1992, Japan has conducted scientific observer program on board of the Japanese longline
vessels targeted on SBT. The scientific observers collect various information on the commercial
fishing vessels and provide their reports, biological samples and data during the trips they participated.
The total number of the operations watched by these scientific observers is 400-900 in each year. Most
of these operations were conducted in the CCSBT statistical area 4, 7, 8 and 9 (Fig. 1). In addition to
these areas, there were Japanese SBT fishing management zones which were seasonally closed as the
Japanese domestic regulation (Table 1). While the CCSBT statistical areas 4, 7, 8 and 9 overlapped
with Japanese SBT fishing management zones, they were not identical each other. In 1992-1995, the
operations with observers after the closure of Japanese SBT fishing management zones were conducted
within the RTMP framework. After 1996, most of the operations covered by the observers in area 4, 7,
8 and 9 were conducted while Japanese SBT fishing management zones were open (Fig. 2). In other
word, after 1996, most of the operations with observers were conducted in core areas (4, 7, 8, 9) in core
months (fishing season: Japanese SBT fishing management zone were open). Observers before 1995
were Australian or Japanese, but resent observers were usually Japanese.

The scientific observer did not monitor all the gear hauling as it takes quite a long time. The
average observation time in 1992-2005 was about 82% (Fig.3). Therefore, we adjusted the number of
total daily catches as recorded in the scientific observer data by the proportion of the time that the
observer watched the operation. In this adjustment when there is no record of observation time, the
mean value for the other observed hauls on the same trip was used. If such observation time is not at

all available for any particular trip, mean value for the other trips in the same year was used.

[Commercial fisheries data reported by the vessels (Logbook data)]

The Japanese longline catch and effort data provided to CCSBT is based on the logbook data.
This data is reported from the vessels or the fishing company. Due to the long cruises they are taking
in recent years, it takes few years to complete data processing for any calendar years. For the most
recent years, therefore, we used the RTMP data supplementary to the logbook data. In this analysis,
we used the logbook data of 1992-2004 and the RTMP data of 2005 in order to compare with the
scientific observer data for 1992-2005.

2) Methods
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We used the shot by shot commercial fisheries data (logbook data) and the scientific observer data
in 1992-2005. Because the scientific observers did not observe whole of the hauling, the catch number
of SBT or CPUE couldn’t calculate directly. Therefore, we did not compare the data from the
scientific observer directly with all operation data of the logbook, but two different analyses were

conducted, as described below.

[Comparison of CPUE for the same operations from the two different data sources (logbook data
submitted by the vessels and scientific observer data)]

In order to examine whether the scientific observer data agrees with those provided in logbooks
by the vessel companies, we only used data for the same operations. From both data series of area
1-10, we extracted the fishing information (numbers of hooks and of fish caught) for all operations
which were reported in both data sets. Catch per unit effort (CPUE) was calculated as the number of

SBT caught per 1000 hooks. We compared the annual average CPUEs from the both data sets.

4
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[Comparison of commercial CPUEs with and without the presence of scientific observers]

In order to examine the influence of the presence or absence of observers in the logbook data, we
conducted GLM analyses for available logbook data. The data used for these analyses were taken
from the areas and season that the Japanese longliners were allowed to operate in the area 4, 7, 8 and 9
by the domestic regulation (As we have mentioned before, most of the operations watched by the
scientific observer were conducted in these periods and areas).

We divided the data into two based on the presence or absence of observers, and first compared
the corresponding CPUEs (nominal CPUEs) for the each area. Next, we removed the effects of some
explanatory variables trying to exclude possible sources of potential bias before comparisons, CPUE
standardization was carried out using Log-Nomral error structure model. Main effects and some
two-way interactions of “Vessel-ID”, “Ship-size”, “Year”, “Month”, “Area”, “HPB” and “Observer (i.e.
on board or not)” were initially included into the model. “Vessel-ID” was turned into dummy number
based on ship name and call sign. “Ship-size” was categorized the gross tonnage of vessels into 7
classes (<200t, 200-249t, 250-299t, 300-349t, 350-399t, 400-449t, >450t). “HPB” was the hook
number per basket, which categorized into 8 classes (<6, 7, 8, 9, 10, 11, 12, no data). The calculation
was performed through GLM procedure of SAS package (SAS. Ver. 9.1.3). At first, we used the
following formula as a full model:
log(CPUE+0.05) = Intercept + Vessel-ID + Ship-size + Year + Month + Area + HPB + Observer +

(HPB*Area) + (Year*Area) + (Year*Observer) + Error,
where Error ~N(0, 02)

We performed the model selection based on the statistical stepwise F test at one percent level of
significance. No effect or interaction was removed from the full model, and finally it was selected as
the final model (See Table 2). CPUE year trends with observer and without observer were estimated as

the Least Squared Means (LSMEANS) of (Year*Observer) effect in GLM output.

Result and Discussion
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[Comparison of CPUE for the same operation as reported by the vessels and as observed by the
scientific observers]

A total of 7867 operations in the area 1-10 were used in the comparison (Table 3). Our results
agreed with those obtained by the analysis using the RTMP data which was aggregated to 5° x 5° square
and monthly strata (Sakai et al., 2006): The annual average CPUE values for the data reported by the
vessels and observed by the scientific observers were virtually identical (Fig. 4). It seems that the
cause of a little difference of CPUEs for both data is the over- or under-adjustment of the daily catch
data in the observer data. These results suggest that the trend of CPUE based on the reported data by

vessels is consistent with the scientific observer data.

[Comparison of CPUE between with and without scientific observers]

For the areas 4, 7, 8, and 9 and respective fishing seasons, the number of operations when a
scientific observer was on board was 6690, and the number without such an observer was 172467 (Table
3).  Over 1992-2005, there was no clear trend overall between mean nominal CPUEs with and without
observers (Fig. 5); there were some indication of higher CPUEs with a presence of an observer in the
late 1990s, whereas the opposite indications were occurred in other years. These CPUE trends were
shown especially in area 8 (Fig. 5-¢). There is an evident reason for the high CPUEs for operations
with a presence of observer in 1995 and 1996; SBT smaller than 25 kg were released in these two years
by vessels that did not carry observers on board (Itoh 1996). Standardized CPUEs had a similar trend
of that of nominal CPUEs (Fig. 6).

These results suggest that the CPUE from the operations with scientific observers on board is
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consistent with the CPUE calculated from data without the presence of observer. In other words, it
seems that reporting practice for the catch and effort data by the Japanese longline vessels were not

affected by the presence or absence of scientific observer on board.

[Conclusion]
From these analyses, we conclude that the trend of the Japanese longline CPUE is consistent
with the observer data. These analyses indicate that it is reasonably good to use the Japanese

commercial longline CPUE for stock assessment purpose without adjustment.
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Table 1 Fishing season opened for the Japanese SBT longliners (Itoh and Narisawa, 2005)

Off Cape (Area 9) Tasmania (Area 4 & 7) South Indian Ocean (Area 8)
Year Start End Days Start End Days Start End Days
1992 15-Apr 31-Jul 108 15-May 31-Jul 78 15-Aug 7-Oct 54
1993 15-Apr 3-Jul 80 15-May 30-Jun 47 15-Sep 17-Sep 3
1994 15-May 26-Jun 43 1-Jun 15-Jun 15 1-Sep 5-Oct 35
1995 15-May 25-Jun 42 15-May 20-Jun 37 1-Sep 10-Nov 71
1996 1-May 31-Jul 92 15-May 24-Jun 41 1-Sep 30-Nov 91
1997 1-May 31-Jul 92 21-Apr 8-Jul 79 1-Sep 14-Dec 105
1998 1-May 10-Aug 102 21-Apr 31-Jul 102 5-Sep 5-Dec 92
1999 1-May 10-Aug 102 15-Apr 10-Aug 118 1-Sep 1-Dec 92
2000 1-May 1-Aug 93 15-Apr 1-Aug 109 1-Sep 27-Dec 118
2001 1-May 1-Aug 93 15-Apr 15-Jul 92 1-Sep 28-Nov 89
2002 1-May 5-Jul 66 15-Apr 19-Jul 96 1-Sep 28-Nov 89
2003 1-May 8-Jul 69 15-Apr 30-Jul 107 1-Sep 16-Dec 107
2004 1-May 9-Aug 101 15-Apr 31-Jul 108 1-Sep 23-Dec 114
2005 [-May  27-Aug 119 15-Apr 31-Jul 108 1-Sep 13-Dec 104

Table 2 Results of ANOVA for the final model.

Source DF Sum of Squares Mean Square F value Pr>F
Model 578 72816.44 125.98 116.91 <.0001
Error 178578 192429.21 1.08
Corrected Total 179156 265245.65
Source DF Type III SS Mean Square F value Pr>F
Vessel-ID 467 25904.33 55.47 51.48 <.0001
Ship-size 6 335.31 55.89 51.86 <.0001
Year 13 1342.62 103.28 95.84 <.0001
Month 8 3226.63 403.33 374.30 <.0001
Area 3 251.33 83.78 77.75 <.0001
HPB 7 208.22 29.75 27.60 <.0001
Observer 1 70.01 70.01 64.97 <.0001
Area*HPB 21 1248.52 59.45 55.17 <.0001
Year*Area 39 11404.08 292.41 271.36 <.0001
Year*Observer 13 481.30 37.02 34.36 <.0001

Table 3 Number of operation with and without the scientific observer.

observer 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total

Allareaand — with 736 425 581 703 517 673 390 453 494 502 443 621 522 77 7867
season observer

arcad, 7890 Wi 460 205 311 379 515 663 394 427 518 605 432 562 529 690 6690
(Fishing Ob?;“’“

scasononly) MUl 005 8084 5568 8016 14041 16227 15678 13497 13930 14876 10731 12421 13384 13956 172467

observer
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Fig. 1  Percentage of the observed number of operations by area.
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Fig. 2  Percentage of the observed operations within core areas (CCSBT Statistical area 4, 7, 8, 9) and
core months (fishing seasons). Japanese SBT fishing management zones overlapped with the
CCSBT area 4, 7, 8, 9, but they were not identical each other.
Before 1995, the 30-50% of operations with observers was conducted after the closure of the
Japanese SBT fishing management zones within the RTMP framework. After 1996, most of
operations with observers were conducted while Japanese SBT fishing management zones were
open, but a small number of operations were conducted in some parts of CCSBT statistical

areas 4, 7, 8, 9 which were outside of Japanese SBT fishing management zones.
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Fig. 3, Mean rate of the observed time in total hauling time.

Error bar is 1 standard deviation (1 S.D.).
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Fig. 5, Mean nominal CPUE (%1 S.D.) from the report by the vessels with and without
a scientific observer on board in area 4,7,8,9 and in the fishing season.
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Fig. 6, Point estimates and the 95% confidence intervals of year trends of standardized CPUE

with and without scientific observers.
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