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Comparison between observer data and data reported by fishermen.
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Summary

Additional comparative analyses between the scientific observer data and reported by the
fishermen were conducted, which was requested at SAG8/SC12. First, we compared the length of
SBT captured between the two data sets: Japanese scientific observer data and Japanese RTMP data.
Length frequency distributions of those two data sets indicated apparent differences especially in 1995
and 1996, due to the voluntary release of small individuals by fishermen. Then, using the catch and
effort data combined including Japanese longline vessels, Australian joint venture (JV) vessels and the
New Zealand’s (NZ) chartered vessels with information on presence/absence of scientific observers, we
analyzed the observer coverage and the difference in CPUE with presence or absence of observer on
board. The coverage in areas 5 and 6 were low by Japanese fishery, but it was higher as a result of the

addition of NZ data. There are no substantial differences evident in comparing CPUEs by observer

type.
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1. & Introduction
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There have been discussions on the Japanese longline CPUE data at the SAG/ESC in 2006 and
2007 as well as at the second CPUE modeling workshop. In these meetings, participants did not reach
consensus to common interpretation on the Japanese CPUE data, and there was a need for further
analyses to better understand it. In this document, we therefore further analyzed the observer data,
which was requested at the SAG8/SC12 (Anon, 2007a).
We used not only the Japanese scientific observer data but also the observer data of Australia and
New Zealand (NZ) in order to analyze the coverage rate and catch per unit effort (CPUE). The
following analysis is contained in this document.
1) Comparison of the SBT length frequency between the Japanese scientific observer data and RTMP
reported by fishermen.
2) Calculation of observer coverage using the data of Japan, Australia and NZ.
3) Comparison of CPUE among observer types (ex-fisherman observers VS other scientific

observers).

2. B A TP — EFHE OHEE Outline of the observer programs
1) BARORZEA 7P — ]FHHE Japanese scientific observer program
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Since 1992, the scientific observer has been sent to 10-18 vessels of Japanese longline fisheries
every year. These observers were employed by the Fisheries Agency Japan. All of these observers
received a training program before being sent to the longline vessels. Observers who had problems
were not rehired. The total number of the operations observed was 400-900 sets in each year, and
most of those were operated in the CCSBT statistical area 4, 7, 8 and 9 (Fig. 1). Between 1992 and
1995, the scientific observer program was conducted as part of collaborative Real Time Monitoring
Program (RTMP) which was conducted under the cooperation among NZ, Australia and Japan.
Under the RTMP framework, Australia provided some observers and national quota to the Japanese
RTMP vessels, and some vessels with observer were allowed to operate after the seasonal closure of
the Japanese SBT fishing management zones (Fig. 2). After 1996, Australia stopped the allocation
of its quota for the RTMP, and the observed periods were reduced to the fishing season. Since then,
observers were usually Japanese (Fig. 3). Most of observers in resent years were retired fishermen
who had experience of SBT fisheries; thus they could smoothly implement observer activities in long
voyages under inclement weather conditions. Japan also sent some observers and researchers to
longline vessels as a part of other scientific activities in addition to the scientific observer program.
In 1998-2000, Japan sent observers to 50 vessels out of 123 vessels under the Experimental Fishing
Program (EFP). Some of these observers were American. In addition, Japan has sent a researcher
to one fishing vessel every year since 2001. This researcher performed not only the scientific
observation but also the tagging activity under the SRP. In this document, we included these

scientific investigations into the Japanese observer activities.

2) B - NZIZX 2, BREBMTORES T F—NGHE

The observer programs of Australia and NZ for the Japanese longline vessels
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There were two cases where non-Japanese observers were placed on the Japanese longline
vessels: the observer activity on the Australian joint venture (JV) vessels and the NZ chartered
vessels. Japanese longline vessels operated in areas 4, 7 and 8, including the Australian Fishing
Zone (AFZ) under the Australian JV arrangements in 1991-1997. Australian observers covered
164-910 sets of these operations in each year (Polacheck et al., 2006). Also, Japanese longline
vessels which were chartered by NZ have operated in areas 5 and 6, including the NZ exclusive
economic zone (EEZ), since 1989. Most of these operations were observed by the NZ observers,

and coverage in recent years has been almost 100% (Anon., 2007b).
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3. REMBLT — & Do Analysis of the SBT length frequency
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Fig. 4 shows the comparison of the SBT length frequencies between the data reported by
observers and fishermen. The observer data used in this analysis contained the Japanese observer data
and Japanese SRP researcher’s data (not included the Australia and NZ observer data). The data
reported by fishermen is RTMP data. The comparison is limited to those spatio-temporal strata that
have more than 100 SBT observed (Table 1). The distributions of length frequency from both data sets
had apparent differences in the 1995 and 1996. During these two years, vigorous and small sized SBT
(<25 kg) were released by Japanese longline vessels that did not carry observers on board (Itoh 1996).

4. TP — DI N—E The coverage of observer
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We calculated the observer coverage rates for the efforts and catches by the Japanese longline
vessels in 1990-2006. The data used in this analysis were Japanese logbook data (1990-2004) and
RTMP data (2005-2006), Japanese EFP data (1998-2000), Australia JV data (1991-1995) and NZ charter
data (1990-2006). The EFP had three types of operation: Type I) area constrained fishing (stratified

4
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operation), Type II) unconstrained fishing (commercially directed operation), and Type III) grid survey
(systematic operation). In this analysis, EFP data only for Type II operations (unconstrained fishing)
were included.

Table 2 and Table 3 summarize the observer coverage for effort (number of hook used) and catch
in number of all aged SBT captured, respectively. The coverage was calculated for January-December
and areas 4-9. In areas 5 and 6, Japanese scientific observers did not cover except for in 1992, thus
higher coverage in 1993-2006 in areas 5 and 6 was resulted mainly from the observer activity by NZ.
Every area had the month with higher coverage as well as the month with lower coverage. In other
words, the observer coverage was variable throughout the year.

Fig. 5 shows the coverage by observer type (ex-fishermen or others) in areas 4-9 between January
and December. Most of the Japanese observers in resent years were ex-fishermen, thus the coverage

by the non-ex-fisher observer was not high.

5. CPUE O (i Comparison of CPUE by observer type
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We examined the influence of the observer’s presence or absence on board and observer type over
the recorded CPUE which was reported by the Japanese longline vessels. Similar analyses were
already attempted and submitted to the SAG7/SC11 and 2nd CPUE modeling workshop (Sakai et al.,
2006; Sakai et al., 2007), though these previous analyses based only on the Japanese data. In these
previous analyses, we examined only the influence of presence or absence of observers, which does not
include the comparison between observer types. In this document, we used not only the Japanese data,
but also the NZ charter vessel’s data, and Australia JV vessel’s data. Moreover, we divided the data
into three categories: presence of ex-fisher observer, presence of non-ex-fisher observer, or absence of
observer. CPUE were calculated as the number of age 4+ SBT caught per 1000 hooks. Catch number
of age 4+ fish were estimated by the catch-at-length data of each 5x5 cell and month which had been
submitted to the CCSBT. The month and area compared were April to September and areas 4-9.

1) / X7} /V CPUE Nominal CPUE
Fig. 6 |2, #¥M (v a v b-"A-va v b) ICEH L7/ 2 F /v CPUE O 4l & (R %
WX AN AT, BARIAMO CPUE IX, 47— 3 efiiliy & IERMBFOHBET, LT L b —HE T,
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Fig. 6 shows yearly average and standard deviation of nominal CPUEs by observer type, which
was calculated by shot-by-shot data. CPUE did not always coincide between observer types, and
did differ substantially depending on the certain year and area. These differences were caused by
various factors.

For example, a part of observer vessels were allowed to operate after the end of fishing season
in 1992-1995. It was considered that effective fishing operations was possible after the end of
fishing season in the high CPUE areas where fewer boats operated and thus recorded high CPUE.
The typical case of such occasion was observed in early 1990s in area 4.

The operations within the EEZ could also contribute to the better fishing than in the
international waters. This type of influence would be strong in areas 5 and 6, in which most of the
operations were covered by observers from NZ.

With respect to 1995 and 1996, it should be noted the release of small SBT from the Japanese
boats. In this analysis, age composition by all vessels were pooled in order to calculate CPUE of
age 4+ fish, therefore it includes not only the data from the boats that released small fish but also
from the boats that did not release the fish. This resulted in the overestimation of the age 4+ CPUE
when 1995-1996 observer data were used, because large catches of small fish were caught and the
release of small fish was seldom released.

Because of these facts and different levels of observer coverage rates by year and area, it
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should be born in mind that CPUE with and without observer were quite variable depending on how
the boat operated, i.e., performance of individual boats.

In this analysis, there was no appreciable differences in the year trend of nominal CPUE by the
observer type (ex-fisherman or not). However, as mentioned above, it should be carefully
interpreted that most of the Japanese observers in resent years were ex-fishermen whereas all of
non-Japanese observer (i.e. observers for Australian JV and NZ chartered vessels) were categorized

as the non-ex-fishermen.

2) E#{L CPUE Standardized CPUE

CPUE (Z# % 5 2 2B ROFNO AT — "OFFIC L 2R EZIWY W72, EHEET
olc, AL T —=21%, / T J Vv CPUE OO LT — 2 % 5x5 & - AR Lk
L7=bDTHDH, HEUALIZIL CPUE—Lognormal EF /L& Lz, TF /WICHAAA TSI

ME . THI KD, TEE 5 B 47— ) oFRE . THxMEX). TR IEX],

MEE sk fBFE 5 |, ME X A 7 HF— 5| ORHEENTH S, HIHMEEDO 7 VET V&2 L FIR
B
log(CPUE+0.2) = Intercept + Year + Month + Area + Lat5 + Observer + (Month*Area) +

(Year*Lat5) + (Year*Area) + (Year*Observer) + Error,
B.L. Error~N(0, 0°) L35,

CPUE T2 % 52 TW A ERMOBHERRICIL, AT v U A ZREEZ AW, ff, BREX
NOEBITES | 7VETABREMKNRET VE LTRIRENT (Table 4), A7 ¥ — O T
CPUE O ML REHT 5720, FL AT — DL HENEN ORI D /N e V208 % HEE
L7=, 1L SAS @ GLM procedure & V72,

%&n&éw‘:ﬁ ML K% Fig. 712, ET VML OKEDE A N7 T Lk Fig. 8 12T, A7
—/ SR O CPUE DLl T, B A THEME 22 E 1T 20,

In order to take out the effects of observer type, some explanatory variables that affect CPUE
were removed through the CPUE standardization using Log-Nomral error structure model. The
CPUE data used in this analysis were those data used in the nominal CPUE analyses aggregated by 5°
x 5° square and month. Main effects and some two-way interactions of “Year”, “Month”, “Area”,
“Latitude (5 degree)”, “Observer”, “Month*Area”, ‘“Year*Latitude”, “Year*Area” and
“Year*Observer” were initially included in the model. “Observer” was categorized into 3 classes
(presence of ex-fisher observers, presence of non-ex-fisher observer, and absence of observers).
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+0.2) = Intercept + Year + Month + Area + Lat5 + Observer + (Month*Area) +

(Year*Lat5) + (Year*Area) + (Year*Observer) + Error,
where Error ~N(0, 0 2)
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



CCSBT-ESC/0809/38

selected as the final model (See Table 4). CPUE year trend by observer type was estimated as the
Least Squared Means (LSMEANS) of (Year*Observer) effect in GLM output.

Fig. 7 shows the estimated trends of CPUEs by observer type, and Fig. 8 shows the total
standardized residuals for the finally selected model. There are no substantial differences evident in

comparing CPUEs by observer type.
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Table 4 Results of ANOVA for the GLM final model.

Source DF SS Mean Square F value Pr>F
Model 190 2167.16 11.41 17.99 <.0001
Error 3386 2146.27 0.63 _ B
Corrected Total 3576 4313.43 _ _ _
Source DF SS Mean Square F value Pr>F
Year 16 30.36 1.90 2.99 <.0001
Month 5 72.16 14.43 22.77 <.0001
Area 4 12.16 3.04 4.8 0.0007
Lat.(5 degree) 3 416.93 138.98 219.25 <.0001
Observer 2 16.01 8.01 12.63 <.0001
Month*Area 20 174.61 8.73 13.77 <.0001
Year*Area 64 162.74 2.54 4.01 <.0001
Year*Lat.(5 degree) 48 110.82 2.31 3.64 <.0001
Year*Observer 28 50.24 1.79 2.83 <.0001
100%
75% -
mArea 4
OArea 7
50% | OArea 8
mArea 9
0 Other area
25%
0%
N [so} < [Ye) © N~ e} (2] o - N o < Yo} ©
& 8 8 8 83 § 8§ 8 8 8 8 8 8 8 8
- - - ¥ = - ¥ = & N N & N & «

Fig. 1  Percentage of the observed operation by area.

CCSBT-ESC/0809/38

This figure is based on the data from the Japanese scientific observer program (not include the

EFP, SRP and other country’s observer programs).
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Fig. 2 Percentage of the observed operation by observer nationality.
This figure is based on the data from the Japanese scientific observer program (not include the

EFP, SRP and other country’s observer programs).
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Fig.3  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.
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1 Length frequency distributions of SBT by year and area of 1992-1995.

These figures are based on the data from the Japanese scientific observer program and

Japanese SRP (not include the EFP and other country’s observer programs).

observer data. Bars are from RTMP data in all vessels.

summarized in Table 3.
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Lines are from

The data period of each graph is

Sample numbers in the each graph are number of fish measured.
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Fig. 4-2  Length frequency distributions of SBT by year and area of 1996-1999.

These figures are based on the data from the Japanese scientific observer program and

Japanese SRP (not include the EFP and other country’s observer programs).
observer data. Bars are from RTMP data in all vessels.

summarized in Table 3.
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Lines are from

The data period of each graph is

Sample numbers in the each graph are number of fish measured.
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Length frequency distributions of SBT by year and area of 2000-2003.

These figures are based on the data from the Japanese scientific observer program and

Japanese SRP (not include the EFP and other country’s observer programs).
observer data. Bars are from RTMP data in all vessels.

summarized in Table 3.
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Lines are from

The data period of each graph is

Sample numbers in the each graph are number of fish measured.
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Fig. 4-4  Length frequency distributions of SBT by year and area of 2004-2007.

These figures are based on the data from the Japanese scientific observer program and
Japanese SRP (not include the EFP and other country’s observer programs). Lines are from
observer data. Bars are from RTMP data in all vessels. The data period of each graph is

summarized in Table 3. Sample numbers in the each graph are number of fish measured.
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Observer coverage in terms of the number of hooks (a) top) and number of SBT (b) bottom).

The data period and area are between January and December and in area 4-9. These figures
are based on the Japanese scientific observer program’s data, Japanese EFP data, Australia JV
vessel’s data and NZ charter vessel’s data (not include the SRP data of Japan). Coverage are
calculated by the observer type: all observer (black circle), ex-fisherman (cross) and

non-ex-fisherman (gray triangle).
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charter.
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Data period is between

These CPUEs include the data from Australia JV and NZ
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Fig. 7  Point estimates and the 95% confidence intervals of year trends of standardized CPUE by the
observer types: without observer (square), with ex-fisher observer (circle), and with

non-ex-fisher observer (triangle).
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Fig. 8  Histogram of standardized residuals for the finally selected GLM model.
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