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Agenda Item 1. Opening

1.1 Introduction of participants

1. The Independent Chair, Dr. John Annala, opened the meeting and welcomed
participants.

2. Dr SungKwon Soh (Korea) welcomed participants to Jeju and expressed his desire
for a productive meeting.

3. Participants were introduced and the list of participants is at Attachment 1.

1.2 Administrative matters

4.  Administrative arrangements for the meeting were presented by the Deputy
Executive Secretary.

Agenda Item 2. Appointment of rapporteurs

5. Each member appointed rapporteurs to produce the text of the report relating to
technical discussions.

Agenda Item 3. Adoption of agenda

6. The draft agenda was adopted. The agreed agenda is at Attachment 2.

Agenda Item 4. Admission of documents and finalisation of document list

7. The draft list of documents for the meeting was considered. The agreed list is at
Attachment 3.

8. The meeting assigned individual documents from the list to relevant agenda items.

Agenda Item 5. Stock assessment

5.1 Discussion of inputs to assessments
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CCSBT-ESC/0409/41 documents the discussion leading to the change in decision
and details of the final decision on which data to use in the 2004 stock assessment.

CCSBT-ESC/0409/27 discusses the post-processing by CSIRO of exchanged data,
and differences between the data used in this and in the previous assessment (SAG
2001). For the first time, the data came predominantly from the CCSBT database.
Two data components used in assessments in the past, but not currently in the
CCSBT database are: size data for the early years of the New Zealand domestic
fishery and data on non-retained catches in 1995 and 1996 in the Japanese longline
fishery. The paper considered that the latter could lead to inaccurate estimates of
recruitment in the early 1990s.

CCSBT-ESC/0409/11 updates the catch estimates for SBT by the Indonesian
longline fishery. The catch for the 2002 spawning season (2001/02) was the highest
on record. The estimated catch for the 2002/03 spawning season was one of the
lowest since monitoring began and there was a further decline in the 2003/04
spawning season. The paper considered that various possible contributing factors to
the marked decline in catch could include a drop in CPUE, a reduction in effort in
the fishery and possibly unusual environmental conditions.

CCSBT-ESC/0409/12 provides an update on the length and age distribution of SBT
in the Indonesian longline catch. Results show a change in the age distribution with a
larger proportion of young adult fish. It was not clear the extent to which this
reflects more young fish entering the spawning stock or a decrease in the number of
older fish, or a change in selectivity. Differences in mean length at age of males and
females at ages above 14 years, suggesting sexual dimorphism, was also noted. The
sex ratio in the samples was not 1:1 but females dominated length classes up to
185cm after which males dominated.

There was a short discussion regarding the change in the size frequency of the
Indonesian longline catch in recent years, and whether the changes are likely to be
reflecting changes in the stock or changes in the fishery e.g. a change in targeting.
Although more small SBT are caught at deeper depths where bigeye are targeted, it
was noted that interpretation of the signals are confounded by the declining trends in
bigeye catch rates in the Indian Ocean. It is therefore not possible to say with any
confidence whether the changes in the size frequency distributions reflect changes in
the fishery or in the stock.

CCSBT-ESC/0409/31 described preparation process of catch, effort, and size data of
Japanese fleet for 2004 CPUE series calculation, assessment and mechanical update
of the Operating Model. The sources of data were those used historically for 1952-
64, NRIFSF logbook statistics for 1965-94, and the CCSBT database (addition of
2003 and update of 2002) for 1995-2003. CPUE series used in the assessment were
shown in CCSBT-ESC/0409/34.

The differences in effort of the Japanese longline fishery in different regions and the
drop in the number of squares fished in recent years and possible implications for
CPUE was briefly discussed. It was confirmed that both the constant squares and
variable squares CPUE showed marked differences from the nominal CPUE trend
between 2002 and 2003. Such a large discrepancy has not been seen before between
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the nominal and constant square index, which attempts to account for the effects of
concentration of effort. It was also noted that nominal CPUE among the different
CCSBT statistical areas does not show the same trend.

The question was asked whether the changes in recent size frequency distributions
from the Japanese longline fishery showing a lack of small juveniles could be due to
changes in the fishery to different areas or different times of year. Although there
are differences in size compositions from different areas and times of year, the data
for the most recent fishing seasons did not appear to show any appreciable spatial-
temporal patterns or changes in fishing effort in Areas 8 and 9 compared to previous
years, though there has been a reduction in the spatio temporal extent of fishing in
Areas 4-7.

CCSBT-ESC/0409/SBT Fisheries-Taiwan shows CPUE for the Taiwanese longline
fishery from 1981 to 2003. Reasons for the increase in the CPUE over this period
were sought. In response, Taiwan cautioned against concluding that the Taiwanese
CPUE follows an increasing trend since the data collection is not the same prior to
and after 1996. Before 1996, the landing of SBT was grouped with NBT and little
information on SBT was reported. Since 1996, the weekly report was required for
vessels that have caught SBT and the fishing ground shows more consistency than
before.

CCSBT-ESC/0409/21 described the length frequency data used in the operating
model for LL2 (essentially the Fishing Entity of Taiwan longline fishery) from 2000
onward has been collected by Taiwan. Data prior to 2000 come from weight
sampling at Mauritius. The two data sources are not comparable and care should
therefore be taken when using these data in assessments.

Korea reported that vessels in the Korean fleet have continued to shift from the
Indian Ocean to the Pacific for economic reasons, resulting in a drop of the total
Korean catch in 2003.

New Zealand reported that their charter longline fishery has shown a general decline
in CPUE in the last 3 years over all age classes and that there have also been fewer
small fish in the catch of both charter and domestic fleets.

5.2 Stock assessment

CCSBT-ESC/0409/23 presents results of assessments carried out with the operating
model (i.e. by conditioning) developed by the CCSBT with some additional features.
A large number of runs over a range of different input assumptions were conducted,
and sensitivity runs were conducted with (i) alternative growth curves, (ii) a “hockey
stick” stock-recruitment curve, (iii) inclusion of the aerial survey and (iv) different
CPUE series. The assessment results show current SSB is between 3-14% of the
average equilibrium unfished level and about 14-59% of the 1980 level. Most
results suggest a current upward trend in SSB, while some results show a downward
trend. The models suggest that there has been a marked decline in recruitment for
the 2000 and 2001 cohorts if longline selectivity is assumed to be fairly constant
over the recent period. Projection results suggest that there is approximately a 72%
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chance that current catches will lead to lower SSB in 2020, if steepness is weighted
according to the agreed steepness probability priors from the CCSBT-MP workshop.

There was some discussion about the fitting of a Beverton-Holt versus a so-called
“Hockey stick” stock-recruit relationship. CCSBT-ESC/0409/23 did not consider it
worth pursuing this issue further since the new dataset appeared to suffer less from
the problem of unrealistically low steepness. However, the issues associated with
early recruitment (very low prior to the start of the fishery and very high at the start
of the fishery, with apparently high autocorrelation) and the generally poor fit to the
Beverton Holt stock-recruit curve remain. There is still a need to consider
alternatives to the Beverton-Holt stock-recruitment curve.

Two updated sets of VPA results were presented. CCSBT-ESC/0409/32 presented
results of the ADAPT VPA based on catch-at-age data together with future
projections, and CCSBT-ESC/0409/33 presented results of length based VPA based
on catch-at-length data. The basic model structures were the same as those used in
the 2001 assessment. Both assessment results showed similar trends in SSB and
recruitment. SSB has been stable since early 1990s after a declining trend.
Recruitment also showed a similar trend to SSB. However, the most recent
estimates of recruitment (1999 for ADAPT VPA, 2000-01 for length based VPA)
were low. CCSBT-ESC/0409/32 compared the 2004 assessment and projection
results with the 2001 results. The results were similar and suggested that there has
been no large change in stock status since the 2001 assessment.

The SAG recalled deliberations from the SAG meeting in 2001 where the advisory
panel recommended (and the SC subsequently endorsed the view) that further work
using the ADAPT VPA model not be pursued. Results in CCSBT-ESC/0409/32
were intended only to provide a direct comparison between ADAPT assessment
results obtained in 2001 and those obtained this year with updated data up to 2003
and should be considered in that context. By keeping the method the same, the
effects of changes in, and updates to, the data can more easily be seen in results.
There was no intention of further work on the ADAPT VPA for assessment purposes
because of the problems identified in 2001.

During discussion it was noted that care should be taken when comparing results of
spawning biomass ratios from different papers, because different assumptions about
the age at maturity has been used in some cases (ie. the historical value of age 8 was
used in the ADAPT VPA).

With regard to the length-based VPA, it was noted that, as in the past, the CPUE at
length cannot be fitted well at all sizes, and in this regard, results tend to be sensitive
to the choice of size class which is fitted well.

Due to concerns about time to complete all agenda items, the time for discussion of
data inputs and assessments was limited.

5.3 Fishery indicators
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CCSBT-ESC/0409/20 emphasized three aspects in the recent Japanese longline data
considered important for the general analysis of the fishery indicators :

e Fishing effort has continued to become more concentrated spatially and
temporally with 2003 having the smallest number of 5°X5°square/month strata
ever fished.

e The percentage of effort (number of hooks) in 5°X5°square/month strata in which
no SBT were caught has declined from a high of 21% in 1994 to less then 0.2% in
2003 most likely as a result of declines in effort targeting species other than SBT.

e (Catch rate trends have varied spatially and temporally among areas in recent years:
a fairly continuous increase in Area 9 for all ages since the mid-1990s, with a
decline between 2002 and 2003; for Areas 4-7 the indices for the three oldest age
classes have been declining since 1999; in Area 8 they have been decreasing for
nearly all ages since 2000, with small increases in 2003.

The paper noted that the first two of these factors indicate an increasing
concentration of fishing effort in areas of higher SBT densities, and such
concentration induces a positive bias in CPUE trends (i.e. any increase would be an
overestimate and any decrease would be an underestimate) in both nominal and
standardized CPUE indices.

In discussion, attention was drawn to the impact of operational factors on this
reduction in the number of 5*5 square/month strata fished in the past, and the fact
that the index incorporated temporal as well as spatial integrations, and hence might
overestimate the extent of any spatial contraction. The preliminary nature of the most
recent year’s catch and effort data was noted and caution is required when
comparing this to historical data.

CCSBT-ESC/0409/21 reviews changes in fisheries indicators first assessed in 1988
and additional indicators on the status of the SBT population and fishery. In the
paper, the overall performance of each indicator is assessed/judged over the medium
(last 10-14 years) and short (last 3 to 4 years) term, by classifying performance as
either “positive’ (overall positive trend or general improvement in indicator),
‘negative’ (overall negative trend or concerns about value of indicator) and “neutral’
(no clear trend or no indication of improvement /deterioration). Over the medium
term, the indicators suggest a mixture of positive, neutral and negative results which
is consistent with stock assessment results in the recent past (1998). Over the recent
shorter time period, neutral and negative indicators predominate..

CCSBT-ESC/0409/21 notes that the large number of indicators indicating substantial
declines in juvenile abundance would suggest that a marked decline in recruitment
may have occurred in recent years unless there have been large and wide-spread
operational changes across all fisheries. The paper notes that given the low spawning
stock, even a few years of low recruitment would have important implications for the
sustainability of current catches.

Finally, CCSBT-ESC/0409/21 notes that there are increasing problems with the
quality and interpretability of the data available for assessing the SBT stock. The
SRP is intended to rectify some of these problems, but the paper considers that as yet
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there have been few tangible improvements because of a number of issues such as
coverage, data access, implementation, verification and logistical difficulties. The
paper concluded that unless these are resolved and there are real improvements in the
information for assessing the SBT stock, assessments are likely to become
increasingly uncertain and difficult to interpret.

In considering Korean length frequency data presented in CCSBT-ESC/0409/21 as a
fishery indicator, it was noted that Korean fishermen have routinely collected size of
SBT on board but the data should be used with caution due to relatively small
sample size and inadequate validation. Korea deployed one observer on a SBT
fishing vessel and thus it is expected that more and accurate length frequency data
will be collected. The CPUE of Korean-caught SBT appeared to be very low
compared with that of the previous year. This is based on the data submitted to the
CCSBT Secretariat by the deadline, which represents low coverage rate in terms of
catch. It is also noted that since that time Korea has collected more data and
therefore the CPUE for the year 2003, in particular, is subject to future change.

CCSBT-ESC/0409/34 examined various fisheries indicators to overview the current
stock situation. Indices suggested the abundance of middle to high age-groups was
stable or increasing, though many indices indicated low recruitments of at least the
1999 cohort and possibly the 2000 cohort. The further careful monitoring of
recruitments and impacts of potential low recruitments to stock management merit
serious consideration.

Due to concerns about time to complete all agenda items, the time for discussion was
also limited.

5.6 Overall assessment (summary of stock status)

SAG5 was requested by CCSBT 10 to conduct an updated SBT assessment.
Assessments of the SBT stock were last considered by SAG in 2001. In interim years
advice was provided after consideration of stock indicators. This section provides an
overview of the current assessments and the standard indicators for SBT. It also
describes the extent to which available indicators support the outcome of
assessments and summarizes the results of projections. The figures referred to in
this Section are provided at Attachment 4.

Indicators

37.

These data are independent of any stock assessment models and are drawn from
papers CCSBT-ESC/0409/21 and CCSBT-ESC/0409/34. This section first describes
important changes in the standard indicators that were agreed for exchange at the
ESC in 2002 and secondly discusses all relevant indicators that relate to important
aspects of stock status.

Stock status indicators and trends agreed for exchange in ESC 2002,
#1 CPUE Trends Over Time
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The nominal CPUE index for Japanese LL vessels in areas 4-9 in months 4-9 for
ages 4-7 and 8-11 and 12+ was down very slightly from 2002, but the overall trend,
and level compared to historical values is effectively unchanged from last year. The
trend since the 2001 assessment has been slightly upwards for ages 4-7 and 8-11 and
flat for 12+. Nominal catch rates for chartered Japanese longline vessels in New
Zealand waters in 2003 were down from 2002 and have declined to roughly half of
the value in 1999. Figures 1-3.

#2 CPUE Trends by year-class in LL fishery

Nominal CPUE for the year-classes of the first half of the 1990s were higher at ages
8-11 than year-classes in the previous decades. The 1995-1999 year-classes were
generally similar in strength at ages 4-6 to the year-classes from the first half of the
1990s except the 1999 year-class which was very weak as 4 year olds. Figure 4.

#3 Total catch in surface fishery and estimated age composition

The total catch in the Australian surface fishery in 2003 was 5,822 tonnes®. Figure
5. The average length of fish in the Australian surface fishery was unchanged in
2003.

#4 & #5 Indonesian catch and age composition

The catch of SBT in the Indonesian fishery declined from 2500 t in 2001/2002
season, to 740 t in 2002/2003 season and to 430 t in 2003/2004 season. The method
of catch estimation changed between the 2001/2002 and 2002/2003 seasons. As in
2001/2002 and 2002/2003, the age distribution in 2003/2004 was shifted so that age
11-15 dominate the catch, whereas ages 15-25 dominated the catch in 1995-2000.
Figures 6-7.

#6 Estimate of total global catch of CCSBT

The total catch was estimated to be 14,024 in 2003, and 15,212 in 2002. Most
notable is the decline in the Korean and Indonesian catches to only 254 t and 556 t
respectively in 2003. The age composition of the catch is notable for the shortage of
age 3 and 4 fish in 2003 in all longline fleets.

# 7 Acoustic estimates of age 1 off Western Australia
The Japanese acoustic survey of 1 year old SBT off Western Australia detected

almost no fish, from 2000-03. The acoustic survey did not operate in 2004. Figure 8.

Other Indices

! The Australian fishing quota year runs from 1 Dec to 30 Nov. and hence total catches in any given

calendar year may be higher or lower than the national allocation.



44. The “biomass sighted per mile searched” in the aerial commercial spotting in the
Great Australian Bight declined from 2002 to 2003 and from 2003 to 2004,

45. Papers CCSBT-ESC/0409/21 and CCSBT-ESC/0409/34 show both the Fisheries
Indicators agreed for exchange in 2002 and other available indicators. Summarised
below is what they indicate about the following important issues.

Interpretation of Indicators
Recruitment

46. A number of catch related indicators from all longline fisheries exploiting juveniles
suggest markedly lower recruitments in recent years. Reduced CPUE is seen in
Japanese LL CPUE data at ages and 3 and 4 which show reductions of 80% and
50% respectively from 2002 to 2003. These data could be explained by lower
abundance or by these ages being less selected in 2003. There were no major
changes in fishing pattern to account for a change in selectivity. Preliminary
Japanese LL data for the 2004 season again shows very few small fish (<120cm)
were caught. Generally catches of smaller fish have formed progressively smaller
proportion of Japanese longline catches over the last 5 years (particularly in area 4)
(Figure 9). A sharp decline of about 90% between 2002 and 2003 is seen in the catch
proportion of smaller fish (<120cm) made by Japanese charter vessels fishing in
New Zealand waters. Declines were seen between 2001 and 2003 in the proportion
of smaller fish (<120cm) in the Taiwanese LL fleet when fishing in winter in more
Northerly areas. Small fish also formed a much smaller proportion (approx 20%) of
New Zealand domestic catches in 2003 compared to 2001-02. In Korean longline
fisheries the proportion of fish smaller than 120cm has declined since a peak in 1999.

47. Other data also give some indication of recruitment trends. Markedly lower
recruitment is supported by the Japanese acoustic estimates of age 1 fish (Figure 8)
that gives low estimates for all year-classes from 1999 to 2002). There was no
acoustic survey in 2004 to estimate the abundance of the 2003 year class. Fishery
independent aerial surveys of the Great Australian Bight suggest a reduction in
recruitment over the 1990s until 2000.There was no aerial survey in 2001. The
Biomass sighted per mile from aerial commercial spotting from 2002-2004 suggest a
50% decline from 2002 to 2004 but cannot be compared to previously collected
commercial spotting data.

48. In summary: the indicators of recruitment suggest markedly lower recruitment in
recent years. These markedly lower recruitments are a serious concern.

Spawning stock biomass

49. Catch rates of fish aged 12 and older in the Japanese LL indicate a smaller spawning
stock biomass since about 1995 (Figure 3). The Indonesian catch of SBT on the
spawning grounds in 2002/3 was less than 1/3 of the average catch level for the
1996/7 — 2001/2 spawning seasons. In addition to reductions in fishing effort, this

2 Due to the nature of the Australian purse-seine fishery, its” CPUE trends were considered uninformative.
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catch reduction could possibly be due to a decline in SBT abundance on the
spawning grounds. The age structure of the Indonesian fishery (Figure 7) indicates
that smaller/younger adult fish increasingly dominate the spawning in more recent
years. Fish smaller and younger than those seen in the earlier years of catch at age
series (1994, 1995) were increasingly common after about 1998. This might result
from increased juvenile survival following the quota restrictions, leading to more
adults now contributing to the spawning stock biomass. It might also indicate a
change in selection in the Indonesian longline fishery, which is directed at other tuna
species or a decrease in abundance of older SBT on the spawning ground.

In summary the Japanese longline CPUE suggest a decline in spawning biomass in
the mid 1990s and no trend since then. The Indonesian catch and age-composition
suggest possible declines in abundance and average age.

Exploitable biomass for the longline fishery

Japanese LL CPUE of SBT for all ages combined suggest that the exploitable
biomass for these gears has remained fairly constant during the past 10 years though
this is low compared to historical values. Results indicate increases in the CPUE of
ages 8-11(Figure 2) since about 1992, but there is a slight decline in 2003. CPUE of
fish aged 4-7 (Figure 1) has increased since the mid 1980s and remained broadly
constant over the last 10 years. In the same period the CPUE of Korean LL has
declined while since 1996, when the current reporting system was established, the
CPUE of Taiwan LL (Figure 10) has remained approximately stable.

In summary, the CPUE indicators generally suggest stable exploitable biomass over
the last 10 years.

Growth

Analysis of tag returns and of otoliths indicate that historically growth rate has
increased as the stock has been reduced.

Distribution

Contraction of range is a possible response of fish stocks to reduced abundance and
would likely result in a positive bias in CPUE as an index of abundance. The number
of rectangles fished by Japanese LL has declined since records began in the late
1960’s and has continued to decline, by about a half over the last decade. This
decline has resulted from stepwise operational changes but it might also indicate a
reduction in stock distribution area.

Distribution has apparently contracted in the juvenile fish areas around Australia and
these range contractions generally appear to have persisted since they were noted in
1980s.

It was recognised that distributional changes are a potentially valuable indicator of
stock status independent of stock assessments.



Model-Based Assessments

57. At this meeting assessments were presented using the MP Conditioning Model
(CCSBT/ESC/0409/23), and by making updates of ADAPT VPA
(CCSBT/ESC/0409/32) and of the Length Based VPA (CCSBT/ESC/0409/33). The
ADAPT VPA and Length Based VPA were provided in order to see how the
additional three years data since the last assessment affected the outputs using the
identical model as in 2001. Figure 11 shows a comparison of the spawning stock
biomass trends for the ADAPT VPA model runs using the data through 2001 and
2004. The MP Conditioning Model is the model that has been used for evaluating
Management Procedures, and is the form of model that the 2001 SC recommended
that the SAG move towards using. Figure 12 shows the spawning stock biomass
trends for the MP Conditioning model. A wide range of sensitivities to model
structure and parameters in the MP Condition model were explored. The different
models use different definitions of spawning biomass so the numbers given below
are not totally comparable. As in the 2001 assessments the estimated spawning stock
biomass are low relative to the unexploited stock (3-15% for the MP Conditioning
Model, 29% for the Length Based VVPA) and significantly below 1980 levels (14-
59% for the MP Conditioning Model and 32-68% for ADAPT, 53% for Length
based VPA. The overall recruitment is also similar to the 2001 results, with
recruitment since 1990 half of that prior to 1980 (Figure 13), but the ADAPT VPA
estimates poor recruitment for the 1999 year class and the MP Conditioning Model
and length-based model estimates poor recruitment for the 2000 year class.

The following results are comparable to the 2001 assessment

e At the time of the most recent round of quota reductions (1988), spawning stock
size was well below levels in 1980 with trends since the late 1990s either upward
or slightly downward with a slight upward trend more likely.

e The models consistently indicate a long-term decline in estimated recruitment
with recruitments in the 1990s less than half of those in earlier years. Recruitment
Is estimated to increase somewhat in the late 1990’s.

e The models consistently indicate the combination of high recruitment and high
spawning stock in the period 1950-1970, with low recruitment and low spawning
stock since then.

¢ Quota reductions in all fisheries in 1988 (and earlier) and earlier changes in
selectivity in the surface fishery (i.e. around 1984) initially reduced juvenile
fishing mortality rates and hence led to an increase in escapement of younger fish.
These increases in young fish escapement led to increases in estimates of
abundance of intermediate ages and these fish are now of spawning age.

e Age structured models show strong autocorrelation in recruitment residuals:
Better than expected recruitment tends to be followed by better than expected
recruitment and lower than expected recruitment by lower than expected
recruitment. This observation may be partially due to aging errors resulting from
length-at-age assumptions, shifts in the environmental regime of SBT and/or
inappropriate stock recruitment curves.

10



The following are important differences between the 2001 and 2004 assessments

e Of concern is the recruitment in 1999 and 2000. The data show a marked
reduction in the abundance of small fish in the longline fishery in 2002 and 2003
and as a result the ADAPT VPA estimates low recruitment in 1999 (the last year
class estimated), and the MP condition model and length-based model estimates
poor recruitment in 2000 but recruitment near the recent average for 1999.

Projections

58.

Model projections under current catches produced a wide range of scenarios for SSB
that both increased and declined. Projections using the Conditioning Model and
assumptions in paper (CCSBT/ESC/0409/23) indicates current catches are not
sustainable under the low and medium steepness assumptions but spawning stock
size would be expected to increase over time with a high steepness assumption
(Figure 14). The ADAPT assessments (paper CCSBT/ESC/0409/32) and
assumptions (updated on the same basis as used in 2001) show some projections of
SSB that increase under current yield and others that decrease under current yield
(Figure 15).

Synthesis of information in the assessments and all available indicators.

59.

60.

61.

Assessments are designed to provide a synthesis of catch, size/age composition of
catch and relative abundance data and fishery independent data (tagging, acoustic
and aerial surveys). However, it is difficult to include informative data in
assessments when these have short time series, when they only cover parts of fish
distributions or when they are based upon more qualitative information. In contrast
indicators can show events on time and space scales finer than assessments can
handle and information that the assessments do not consider. It is therefore helpful to
consider indicators as well as assessments particularly when, as at present, important
results of assessments are based only upon limited data.

Overall, both assessments and indicators agree on the historical decline in SBT.
They indicate that the past 10 years have been a period when stock decline has been
arrested, but where there was relatively little rebuilding and where some negative
signals persist. Both assessments and the indicators provide evidence for markedly
low recruitment in the most recent years. Model estimates of recruitment in the last
few years are known to be modified by subsequent assessments, but the indicators
generally provide consistent evidence for a markedly lower recruitment from 1999 to
2001.

The impressions that assessments and indicators give of spawning stock state differ
in detail with the indicators suggesting concerns about the spawning stock size and
age composition that have yet to show up in assessments. However there are several
possible interpretations of the change in Indonesian catch-at-age and catch.

Summary of stock status

11
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The current assessments suggest the SBT spawning biomass is at a low fraction of its
original biomass and well below the 1980 biomass. The stock is estimated to be
well below the level that produces maximum sustainable yield. Rebuilding the
spawning stock biomass would almost certainly increase sustainable yield and
provide security against unforeseen environmental events. Recruitments in the last
decade are estimated to be well below the levels in the period 1950-1980.
Assessments estimate stable recruitment in the 1990°s but very low recruitments in
1999 or 2000 in different assessment models. Analyses of fishery indicators provide
evidence of a markedly lower recruitment from 1999-2001. Indicators also show that
the Indonesia LL fishery on spawning fish catches fewer older individuals. One
plausible interpretation is that the spawning stock has declined in average age and
may have declined significantly in abundance. This is in contrast to the assessment
models perspective that the spawning stock has been largely stable over the last
decade and increased slightly over the last 4 years.

Projections with 15,000 t annual catch provide highly variable results depending
upon assessment assumptions and suggest the stock is more likely to decline with the
MP Conditioning Model while the ADAPT model shows roughly equal probability
of decline or increase. In comparison to the 2001 assessment, the current stock size
and pattern of recruitment in the 1990s are similar. What has changed are the
indications of low recruitment from 1999 to 2001 and the indications of changes in
the age distribution and possible decline in abundance of the spawning stock in
Indonesian waters.

Given all the evidence, the probability of further stock decline under current catch
levels is now judged to be greater than in 2001, when an increase or decline under
current catches were considered equally likely.

Agenda Item 6. Management procedure

65.

6.1 Panel evaluation of updated operating model

Results of the July 2004 advisory panel meeting were presented in CCSBT-
ESC/0409/42. The July meeting was intended to examine the updated Reference Set
Operating Model and to propose changes that might result in an improved reference
set to be used for MP evaluations so that the original MP development timeline of
finalizing MPs in September 2004 could be met. Updating of the conditioning data
to include 2001-2003 (plus some other data alterations documented in CCSBT-
ESC/0409/41) resulted in a number of technical problems with the OM Reference
Set, including: natural mortality estimates for ages 10+ (M10) appeared to be too
high and too well estimated, steepness tended toward the upper bound and was too
well-determined within each steepness sub-level, selectivity for the Indonesian
fishery was increasing with age up to age 30, and the recruitment estimates for 2000
and 2001 appeared to be too well-determined. Alternative proposals by the panel
were also recognized to be flawed due to similar issues and lack of convergence in
the MCMC posteriors. It was recognized that the operating model could not be

12
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finalized without further development and wider consultation with the CCSBT MP
community.

6.2 Revised reference set of operating models for management procedure
evaluation

Paper CCSBT-ESC/0409/24 described a number of concerns about the Reference
Set OM that need consideration in relation to quantifying uncertainty and weighting
results in evaluating MPs. These included observations from the April 2004
workshop: the near-certain OM prediction that longline CPUE would decline from
2000 to 2003 and the observation that this had not occurred, under-representation of
uncertainty around 1998-99 recruitment estimates, poor predictions about the recent
absence of small fish in the Japanese longline fishery and the recent low catch on the
Indonesian spawning grounds. A number of additional issues were described,
including concerns about representing uncertainty about parameters that are poorly
estimated from the data (M and steepness), other implications from assessment
results (CCSBT-ESC/0409/23), such as the impact on projections of using different
CPUE series and of varying the age range over which average catchability is
assumed to be constant (so-called ga8-12 vs qa4-30).

Papers CCSBT-ESC/0409/25, 29 and 44 described the performance of several MPs
(FXA, FXR, CPU, D&M, HK5) that were devised for the April 2004 MP workshop
111, and applied to the proposed OMs panel_tag, panel_notag and mechanical update.
In all cases, the behaviour of the MPs showed substantially different behaviour than
they did when applied to the April Reference set. Many of the rules tended to
prescribe increases to TAC at the first possible opportunity, despite the lower
biomass levels in the new OMs. These papers illustrated a general concern that the
initial specifications of the reference set OM under-represented the uncertainty about
the SBT system, and had resulted in MPs that were not adequately robust in their
response to the new data. It was noted that imposing additional external constraints
on some of the MPs (irrespective of input data) would probably be sufficient to
remove the worst features of MP behaviour. Other details relating to the relative
performance of different MPs and differences in OM characteristic were also noted —
in particular it was observed that higher steepness OMs can lead to greater risk than
lower steepness because the productive scenarios have lower initial biomass with
less reserve for poor initial MP decisions.

A small technical group was convened to resolve the issues and to reach consensus
on an approach for completing the MP work in 2005.

Issues of concern with the existing models were identified. Categories were specified
in order of priority, recognizing that there are interrelations between them.
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Priority | Notes
Recruitment
Uncertainty (including low recent recruitment) 1
Projection/autocorrelation approaches (ER, paper 23) 1
Stock-recruitment curve (including spawning potential?) 3
Low recent recruitment-depensation? 3
Estimation
Mortality (for ages 10+); high M with relatively low CVs 1
Steepness (ER, paper 23) 2
Selectivity
Indonesian fishery (shape) 2
Longline parameterisation 3 Likely related to M
Longline non-retention (by size) 3 Impact of EFP Catch
Observation-error assumptions
Tagging model 3
Data weighting (e.g., tagging, variance vs bias wrt to growth assumptions) 1
Interaction between time-varying and age-aspects of
selectivity (process error) versus measurement/observation 2
error assumptions
Error structure in projection (age and size composition) 1
CPUE
Variability (low estimated CV) 3
Age range (for catchability) 4-30 vs. 8-12 1 Interacts with selectivity
Series to use (nominal vs median vs other) 1
Omega 3

70.

71.

72.

A series of sensitivity analyses were conducted in order to understand the source of
the problems and to identify possible ways to address them. Results of these
analyses are summarized in Attachment 5.

Two basic approaches were considered for integrating the operating model
uncertainty into a new reference set: an MCMC approach similar to that used in
2003 and a new approach called the GRID approach. Inthe MCMC approach, a
reduced set of scenarios is used to form the reference set, each scenario
encompassing a wide range of uncertainty about possible parameter combinations
using Bayesian posteriors. By contrast, the GRID approach involves construction of
the reference set based on projections from a large number of MPD results that span
the range of uncertainties in some fundamental parameters (e.g. steepness, natural
mortalities, CPUE-abundance relationship), structural assumptions (e.g. age-specific
catchabilities) and input data (e.g. different CPUE series), and weighting these
depending on choices of priors, likelihoods, or some combination of the two.

The SAG considered pros and cons of the two alternatives. The advantages of the
MCMC approach included (1) it had been already accepted and applied in 2003, (2)
it uses an objective method to assign weights to alternative parameter combinations
so that it is generally preferred from first principles, (3) further uncertainty in initial
abundance is incorporated into the projections and (4) there is a substantial sampling
of the full parameter space.
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73. The problem with the MCMC approach arises because the most recent versions of
the operating model conditioned on the updated data had convergence problems.
This was the case of the two sets discussed in the Panel report (CCSBT-
ESC/0409/42). The parameter M10 showed poor convergence and its posterior
distribution tended to be narrow and centred around high M10 values. A number of
changes to model assumptions were explored during the meeting (results are
summarised in Attachment 5), including varying selectivities for the Indonesian and
LL1 fisheries. While lower M10 values were obtained in some of these fits (e.g. S3),
the convergence problems persisted in MCMCs. The SAG concluded that non-
trivial changes in model structure would be needed in order to improve MCMC
performance and to achieve posterior distributions that span the full range of
uncertainty in key parameters (steepness and M) to represent the prior believes.

74. An additional problem identified with the MCMC approach was related to the
parameterisation of selectivities using curvature penalties. This parameterisation,
while it can work well for MPD estimates, tends to result in unrealistically ragged
selectivities in MCMC trials. Alternative model structures were discussed, including
changing the parameterisation of selectivities to use functional forms (e.g. double-
half-Gaussian functions) and some extra variability to account for process error,
especially affecting younger age classes. The error structure of the age and length
composition data might also be changed to allow for error in the data unrelated to
sampling considerations. Specific assumptions for a likely reference set and
robustness trials were discussed and are detailed in Attachment 4.

75. The SAG concluded that the MCMC approach would be preferred in principle, but
in practice there would not be sufficient time to code all the changes, examine
alternatives and guarantee successful performance of MCMC by the end of the SAG.

76. Further work was therefore devoted to specifying the reference set and robustness
trials under the GRID approach and to develop code to produce an initial set of
MPDs that could be examined during the course of SCO.

77. The SAG made a number of decisions, which define the basic structure of the
reference set. The axes for the grid will include the following parameters: steepness
(h), natural mortalities (MO and M10) and the shape of the CPUE-abundance
relationship (omega). In addition, a likely axis to be included is the use of the five
individual CPUE series (as opposed to the median). Other axes could be included
depending on the results of sensitivity analyses.

78. MPD fits will be used as initial conditions for stochastic projections. The results
from the series of MPD fits in the grid will be integrated into the reference set by
assigning weights. These weights determine the number of replicates to be simulated
from each MPD fit to produce a total of 2000 replicates. Two weighting options
were considered: (i) input weights (e.g. 0.2, 0.6, 0.2 for the three h values) or (ii) a
combination of input weights and likelihood-based weights. Decisions about the
weights and the final size of the grid will be made after examination of MPD results.
A trade-off between grid size and number of replicates per cell was noted.

79. MPD results will be checked for convergence by examining the maximum gradient
and inspecting for extreme behaviour. The fits at the corners of the grid, which are
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likely to be more problematic, will need to be examined in more detail including
using different initial values to check convergence.

80. The basic operating model is defined as S3 in Attachment 4. This model involves
estimating variable selectivity parameters for the Indonesian fishery up to age 30,
and other specifications as in the Panel TAG set (CCSBT-ESC/0409/42).

81. The assumptions about recent recruitments will remain unchanged in the
conditioning code, including the use of autocorrelation (AC) as part of the likelihood
affecting recruitment estimates from 2002 and later. In order to incorporate
uncertainty around recruitment estimates for 2000-2004, a lognormal error will be
added to the vector of initial abundances at ages 0 through 4 in 2004. This will be
implemented in the projection code. Details are provided in Attachment 4. In order
to examine robustness of MP performance under higher recruitment levels, a full set
will be generated with no autocorrelation (noAC) in the conditioning. In this set, the
MPD estimates of recruitment for 2002 and 2003 will be determined by the stock-
recruitment curve.

82. Further details about sensitivity analyses conducted and robustness tests are provided
in Attachment 5.

Agenda Item 7. Research and technical requirements for future stock assessment
and management procedure evaluation

83. This agenda item overlapped in its scope with agenda items 6 (Management
Procedure) and 7 (Workplan issues for 2005) of the SC9 meeting. Given this overlap,
and noting that analytical work on the Operating Model of the Management
Procedure would continue in the margins of SC9, it was concluded that this agenda
item would not be completed at the SAG, but instead finalised at SCO.

84. Several options were identified for managing future development of the management
procedure. These are set out in Attachment 6. The preferred option would be
selected by SC9 in the light of the further analytical work.

85. There was considerable discussion about what type of analyses could be undertaken
in 2005 to provide information on the status of the stock. It was noted that
conducting a full stock assessment would divert resources from the completion of
the MP. It was agreed that the evaluation of a suite of stock indicators would provide
a useful indication on stock status. To this end, it was agreed that within the margins
of SC9, a small technical group would convene to evaluate the current suite of
Fisheries Indicators and other potential Fisheries Indicators. This group would also
discuss further analyses that could be undertaken to provide improved indicators of
recruitment and the Indonesian fishery. It was also noted that there should also be
some general discussion of the process for formulating meta-rules. The outcome of
these discussions is at Attachment 7.

Agenda Item 8. Other business
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86. There was no other business.

Agenda Item 9. Finalisation and adoption of meeting report

87. The report of the meeting was adopted

Agenda Item 10. Close of meeting

88. The meeting was closed at 7:45pm, 11 September 2004.
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Jumppanen, D.G.Ricard, J.R. Hartog, A.L. Preece, T. Polacheck.
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Report of the Eight Meeting of the Scientific Committee (September 2003)
Report of the Tenth Annual Meeting of the Commission (October 2003)

Report of the Fifth Meeting of the Ecologically Related Species Working Group
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Report of the Third Meeting of the Management Procedure Workshop (April 2004)
Report of the Special Meeting of the Commission (April 2004)



Attachment 4

Appendix to Section 5.6 (Overall assessment — summary of stock status)
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Figure 1 (from CCSBT-ESC/0309/21, figure 6): Trends in nominal SBT catch rates of
ages 4-7 (numbers per 1000 hooks) for Japanese longliners operating in statistical areas

4-9 in months 4-9.
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Figure 2 (from CCSBT-ESC/0309/21, figure 7).
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Figure 3 (from CCSBT-ESC/0309/21, figure 8).
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Figure 4 (from CCSBT-ESC/0309/34, figures 1-3): Nominal CPUE by cohort on a log-
scale.
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Figure 5 (from CCSBT-ESC/0309/34, figure 2-2): Changes in age composition of
Australian surface catches.
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Figure 6 (from CCSBT-ESC/0309/21, figure 5): Estimated landings of tunas (tonnes
round weight) at Benoa by spawning season. A spawning season is defined as July 1 of
the previous year to June 30 of the given year. The catch estimates for 2004 are
preliminary and do not include June data.
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Figure 7 (from CCSBT-ESC/0309/21, figure 25): Length frequency (2 cm intervals) of
Indonesian SBT catch during the spawning season. A spawning season is defined as July
1 of the previous year to June 30 of the given year.
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Figure 8 (from CCSBT-ESC/0309/21, figure 30): Relative biomass index for one year
old SBT off Western Australia from acoustic surveys. The index has been standardized
to the mean value over all years.
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Figure 9 (from CCSBT-ESC/0309/34): Changes in size composition of nominal CPUE
of RTMP data from 2000-2005 illustrated by results from June in area 4.
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Figure 10 (from CCSBT-ESC/0309/Fisheries-Taiwan, figure 18): Nominal CPUE for
Taiwan longline.
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Figure 11: Trajectories of ADAPT estimates of SSB for different assessment year (2004
and 2001) and plus group options (C1, C2, C4, and C5) based on W08 index. The 2004
results are shown with a marker and the 2001 results are shown without a marker.
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Figure 12: 5" Median and 95" percentiles of SBT biomass trends estimated from a

range of plausible specifications to the MP Conditioning Model, weighted by the stock
recruitment curve steepness prior probabilities assigned by the CCSBT-MP workshop.
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Figure 13: 5" Median and 95" percentiles of SBT recruitment trends estimated from a
range of plausible specifications to the MP Conditioning Model, weighted by the stock
recruitment curve steepness prior probabilities assigned by the CCSBT-MP workshop.
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Figure 14: Current catch projections estimated from a range of (214) specifications to
the MP Conditioning Model from CCSBT-ESC/0409/23. The three lines correspond to
median results from three stock recruitment curve steepness (h) assumptions (the
dominant factor driving projection behaviour) as described in paper CCSBT-
ESC/0409/23. Probabilities are h = 0.4 (bottom line, 20%), h = 0.55 (middle line, 60%)
and h = 0.8 (top line, 20%). These levels are similar to, but slightly more optimistic than
the agreed bins from the Second MP workshop.
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options (C1, C2, C4, and C5) and abundance indices (W05 and WO08).




Attachment 5

Sensitivity analyses

The following models were constructed to examine the impact of alternative assumptions
about the Indonesian fishery and the effect of changing the range of ages over which
average catchability is assumed constant.

Indonesia  Age plus for Indonesia Time-Variability
data Indonesia selectivity Age CPUE Longline 1
Name weight selectivity over time Catchability selectivity
Panel_Tag Normal 22 Constant 4-30 MU
S7 Normal 30 Constant 4-30 MU
S1 High 22 Constant 4-30 MU
S2 High 30 Constant 4-30 MU
S3 Normal 30 Varying 4-30 MU
S4 High 22 Constant 8-12 MU
S5 High 30 Constant 8-12 MU
S6 Normal 30 Varying 8-12 MU
S8 Normal 22 Varying 4-30 MU
S9 Normal 22 Constant 4-30 Variable 90-95
S10 Normal 30 Constant 4-30 Variable 90-95

Results

Table 1 presents a summary of results for some preliminary models. Recruitment and
spawning biomass trajectories for selected models are presented in Figs. 1 and 2,
respectively. The lines cluster according to whether a larger emphasis was placed on the
Indonesian fishery age compositions (Models S1, S2, S4 and S5; Fig. 1). Recruitments
for 1986-1991 were lower when the Indonesian catch-at-age data were given higher
weight.

Model S3 showed that the selectivity for the Indonesian fishery shifted (allowing a
change every 2 years) toward young fish in recent years (Fig. 2). This resulted in lower
estimated mortality and higher abundance. Figures 3, 4, and 5, show summary output for
Models S7, S3, and S6, respectively.



Table 1.

Summary of model results. See legend and CCSBT-ESC/0409/42 for further
explanation of model descriptions and parameter values.

Panel_Ta
Name g s7 sl s2 s3 s4 s5 S6 s8 s9 s10
Rho 1931-Y 071 070 075 075 063 076 074 067 070 070 0.70
1965-1998 060 059 075 075 047 077 075 058 057 061 0.60
SigmaR  Model SigR 060 060 060 060 0.60 0.60 060 060 060 0.60 0.60
1931-Y 045 045 046 046 040 047 045 042 045 045 045
1965-1998 03 03 039 038 031 041 039 035 034 036 0.36
CPUE 1969-Y 0.07 006 011 011 023 034 009 -001 0.02 -026 -0.27
Autocorr. 1990-2000 024 024 019 021 051 010 014 030 0.26 -034 -0.35
Steepness 060 060 071 073 035 063 052 044 055 064 0.64
Likelihood Total 4824 4794 686.1 665.9 467.3 699.4 667.8 461.4 472.1 459.2 456.7
LL1  144.20 143.05 157.76 156.93 135.85 159.82 149.35 136.92 139.84 131.64 130.88
LL2 48.54 4857 49.14 49.14 4870 48.97 48.58 48.06 48.80 48.57 48.60
LL3 106.28 106.18 107.10 107.09 108.26 107.92 108.86 107.95 106.27 106.33 106.23
LL4  138.07 138.07 138.07 137.77 135.24 135.37 134.92 135.64 138.00 137.64 137.68
IND 34.08 32.56 198.21 176.48 24.58 199.98 184.16 22.07 26.65 29.62 27.95
SURF 32.85 3298 43.15 43.89 3292 4402 4480 32.74 32.61 33.43 33.52
CPUE  -59.89 -59.84 -56.57 -55.94 -57.37 -49.62 -56.80 -62.96 -61.55 -65.57 -65.53
Tags 405 399 572 591 400 543 544 445 382 500 498
Priors Sel.Ch 32.11 31.73 39.03 38.68 35.21 40.28 38.63 34.46 35.25 29.39 29.27
Sel.sm 19.30 19.37 20.65 2220 21.05 2159 26.64 20.95 19.46 20.37 20.30
Sg.R  -17.93 -18.00 -16.92 -17.14 -21.48 -16.39 -18.11 -19.95 -17.96 -17.99 -18.03
M(0) 0.00 000 004 012 007 034 012 0.26 0.07 0.02 0.05
M(10) 069 072 060 057 003 093 062 031 072 069 0.71
Steepness 002 002 014 018 021 0.03 0.01 0.7 0.00 0.04 0.04
Ref. Pts msy 28,418 28,529 30,069 30,698 17,970 29,204 27,618 23,751 27,270 29,244 29,369
141,09 112,10 108,86 479,99 125,40 195,40 269,77 161,36 131,59 130,95
S(msy) 141,266 1 7 3 0 5 4 6 1 3 1
S(msy)/Bo 031 031 026 025 043 030 035 039 033 029 0.29
M(0) 040 040 039 038 042 037 038 043 039 039 0.39
M(10) 0.7 017 017 016 011 018 017 015 017 017 0.17
S(2004)/S(0) 008 009 009 010 010 010 0.07 006 011 0.09 0.10
Resids

LL1 std. 047 047 049 049 046 050 048 046 046 045 0.45
mar 027 027 029 029 026 030 028 027 027 026 0.26
LL2 std. 122 122 118 118 123 118 117 121 125 119 119
mar 037 037 035 035 037 036 036 036 037 038 0.38
LL3 std. 057 057 057 057 059 058 060 059 057 057 057
mar 019 019 019 019 019 020 020 019 019 019 0.9
LL4 std. 104 103 105 104 101 104 103 1.02 1.03 1.03 1.03
mar 042 041 041 041 042 041 041 041 041 041 041
IND std. 063 061 150 140 052 151 143 050 056 059 0.56
mar 042 039 103 094 036 106 09 035 035 040 0.36
SURF std. 050 050 058 058 050 058 059 050 050 050 051
mar 021 021 022 022 021 022 023 021 021 021 o021
CPUE std. 1.00 100 100 100 100 100 100 100 100 093 0093
mar 059 060 055 057 073 072 052 046 056 042 042
Tags std. 047 047 056 057 046 055 054 047 046 052 052
mar 030 029 031 029 031 025 029 035 023 038 0.37

2000-2001
Recruitment Avg 1,147 1,164 1,290 1,365 994 1,176 965 880 1,168 1,214 1,232
CcV 37% 37% 38% 39% 36% 39% 3% 35% 3% 3% 38%
Steepness 0.603 0.603 0.708 0.729 0.354 0.628 0.520 0.438 0.554 0.636 0.638
CV Steepness 15% 15% 13% 13% 43% 16% 17% 20% 17% 14% 15%
MO 0.403 0.396 0.388 0.380 0.415 0.367 0.381 0.429 0.385 0.392 0.387
CV M0 9% 9% 8% 9% 9% 9% 9% 9% 9% 9% 9%
M10 0.171 0.172 0.166 0.164 0.114 0.182 0.167 0.147 0.172 0.171 0.171
CVv M10 8% 8% 7% 7% 19% 8% 7% 13% 7% 8% 8%
Omega 0.871 0.869 0.885 0.871 0.882 1.000 0.985 0.964 0.928 0.889 0.887



CV Omega 7% 8% 7% 7% 8% 0% 7% 8% 8% 7% 7%

To explore relationships between key variables, pairwise plots from the CCSBT-
ESC/0409/42 Panel_Tag MCMC results were constructed (Fig. 6). In particular, the
MCMC output specifications were modified to display aspects of the older age-group
selectivity for the Indonesian fishery and for the Japanese Longline fishery.

Sensitivity analyses done with full grid at SAG meeting:

Base:

Sets with low M10 values have very low likelihood. The fit of the CPUE series is much
worse, with negative residuals in the first 5-6 years of data. The fit of the Indonesian
catch-age data also deteriorates substantially at low M values.

No tag:

Under the current model formulation, the tagging data result in rather tight estimates of
population at age for the younger ages of those year-classes that span the years when
tagging data are available (1992-1997, ages 2 —8). This provides information about
mortality leading to high M10 values. Without the tagging data, the fits under low M10
are more likely (see comments below under “Further factors to be explored by
members”).

Constant Indonesian selectivity for ages 22 and above:

The low M10 sets are not acceptable under constant Indonesian selectivity for ages 22
and above. Not only do they have very poor fit, but they still have a dome-shape
selectivity for ages younger than 22. Only the high M10 sets are acceptable. It was
decided that in order to simulate flat selectivity it would be better to flatten selectivity
from age 18 and above.

Assumptions for core set using the GRID approach

Attachment 6 outlines the process that will be followed for completion of MP work. At
the SAG, a core set and a list of sensitivity MP test were selected as specified below.
These will constitute the basis for the choice of the final reference set and robustness
trials.

Basic model structure:

Model assumptions will be as in model S3, except that tagging data will be discounted.

Weight to Age plus for
Weightto Age/Len comp Indonesian Indonesian CPUE age- Time-Variability
Name tagging data selectivity selectivity range LL 1 selectivity
Reduce sample
size (details As in old reference

Core Nill below) 30 Variable 4-30 set



Sample sizes for age/length composition data: assumptions correspond to those used by
the Panel in the sets developed in July 2004 (CCSBT-ESC/0409/42). Sample sizes used
in the old reference set were considered to be too large (e.g., n=500 for LL1 in final
years) to be used in conjunction with constrained changes in selectivity as assumed in the
model. They were reduced for all age and length compositions by taking sqrt of n times
5. This reduces the contrast in sample sizes over time (see notes under “Further factors to

be explored by members”).

Selectivities are as follows:

- LL1 selectivity changes (CV=0.5) every 4 years, with change in 1997 and 2001

(last block is only three years).

- LL2,LL3and LL4 are constant.
- Indonesian selectivity is constant up to 1996 when it starts changing every two

years with CV=0.5.

- Australian selectivity changes (CV=2) by blocks of 4 years up to 1997 when it
starts changing every year.

Specification of grid axes:

Factor No. of Values Prior Weights
levels
Steepness 3 0.385 0.55 0.73 0.2,0.6,0.2 As in prior
MO 3 0.30 0.40 0.50 uniform Prior x
Likelihood-
based
M10 3 0.07 0.10 0.14 uniform Prior x
Likelihood-
based
Omega 2 0.75 0.4, 0.6 Prior x
Likelihood-
based
CPUE . 0.2 to each As in prior
. 5 5 series
series

Note: when different series are used in conditioning, the MPs tested in projections will
still use the median CPUE for the historical period.

Recent recruitments in projection:

Lognormal autocorrelated error will be added to initial abundance (numbers at age 0
through 3 in 2004) within the projection code.

Let 7, represent the lognormal recruitment deviate in year y and 7, its MPD estimate.
Then to project recruitments we have available from the conditioning
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where p is the empirical estimate of autocorrelation based on recruitments for years
1965-1998.

2) Stochastic projections
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where £,0N (0,(1- p*)a?).

Process for assigning weights and integrating over grid cells

The approach used to assign weights to the different cells differs depending on the grid
axis, as detailed in the Table above. For some axes (M0, M10 and omega) the weights
are based on Likelihood x prior. In other axes, the prior weights override the likelihood.
The latter is the case of all factors related to changes in data input (CPUE series), and
also the case of the steepness parameter. Given problems in model structure, the
likelihood was not considered an adequate basis to assign weights to steepness. In
particular, the lack of account for autocorrelation in recruitment in the likelihood and the
use of a Beverton-Holt curve were discussed in connection to steepness.

Once weights are assigned, the code samples cells with probabilities based on these
weights. In order to assure adequate coverage on the steepness axes, the number of
realizations for each h level is fixed and other axes are sampled within each h level.

In the case of the CPUE series, because the grids are computed separately (one for each
of the five series), samples of 400 realizations from each CPUE grid (400 = 0.2 x 2000)
will be appended into the file that goes into the projection code. In case users want to use
only a subset of the 2000 realizations (e.g. 500 to start tuning procedures), they may want
to randomize the records to avoid biases due to the change in CPUE series.



Sensitivity MP tests to be conducted

Tests Number | Full integration | Grid cells
of trials
Tagging data | Include tagging data, use 1 X
reduced weight as in
panel_TAG (1/4 weight in
the old reference set)
Recruitment | No AC 1 X
Number of years of low 1 X
recruitment (details below)
Indonesian Max estimated age = 18 2 M10 high
selectivity MO central
h low and central
Omega =1
CPUE median
CPUE As in core 1 Full cross except | CPUE median
CPUE
Age-rage a8-12 1 Full cross except | CPUE median
CPUE
Catchability up/down 2 M10 central
MO central
h low and central
Omega =1
CPUE median
Carrying Carrying capacity change 1 M10 central
capacity MO central
h low and central
Omega =1
CPUE median
Uncertainty | Uncertainty in catches 1 M10 central
in catches MO central
h low and central
Omega =1
CPUE median

Details on some runs:
Number of years of low recruitment: set R for 2002-2005 equal to Ry, the average of

N20000 and Nzoom, then autocorrelated stochastic starting in 2006. The code should be

general so that the number of years with low recruitment can be changed by the user.
Note: averaging of 2000 and 2001 recruitments can be done in the projection code as full
vector of recruitments is passed.

N5 = Unchanged

A

N N 2004,2 R
20042 — low

N 2002,0




2004,1 R

N 20041 —

2| 2>

low
2003,0

N0 = Riw » Same for Ny, and so on.
This formulation involves holding constant the fishing mortality of one year olds in 2003.

Further factors to be explored by members

Members will examine the impact of other changes in the assumptions and input data,
namely:

Update of tagging data and weight given in conditioning:

It was noted that the tagging recovery data contain some errors resulting from the fact
that the data were not corrected when the fisheries’ seasons were changed for the MP
work. As noted in previous meetings, there are other structural problems in the way the
model handles the tagging data: (i) reporting rates are assumed known and based on
several assumptions that may not hold, (ii) recoveries are lumped over releases. The
working group decided to exclude the tagging data from the core set and to conduct a
sensitivity MP test including the tagging data. Projections conducted excluding the
tagging data in conditioning and including them showed markedly different results, with
the core set (no tagging) resulting in more pessimistic projections. This was related to a
higher weight given to the low-M scenarios, which had very low likelihood when the
tagging data were included. In addition, tagging data leads to higher absolute abundances
estimated at the intermediate M level. Further examination of this issue was considered a
high priority for the analyses to be tabled at the next meeting. These analyses would
need to investigate why the tagging data are so informative about M under the current
model structure. Because of the importance of this issue, the working group
recommended that errors in the tag recovery data be corrected as soon as possible in
order to provide updated data files to use for further analyses. It was anticipated that
these data might be made available by the end of September.

More variable selectivity options:

The working group noted that the assumptions about the variability in the LL1 selectivity
can impact the estimates of M and the fit to the Indonesian catch-at-age data.

CV of CPUE observations:

The working group suggested that variability around linear relationship between CPUE
and predicted abundance could be checked both historically and in projections to evaluate
consistency. The projection code will need to output numbers at age 4 and above and age
4 on its own. These will be written into a different data file. The check will be done
independently of conditioning/projection code.



Age-dependent M:

To explore different forms of age-dependency in M, the function get_ M needs to be
modified in the conditioning code. This is a simple modification because the vector of
mortalities at age is defined up to the oldest modeled age.

Sample sizes for age- and length-composition data:

As explained earlier, the core set uses the square-rooted weights computed by the panel
in July 2004. The working group suggested examining other alternatives for reducing the
sample sizes used in the old reference set (other than one fifth the square root), such as:

- old reference set weights (as in the mechanical update, MU) divided by two.

- old reference set weights divided by a factor to match average weights used in

core set.

Alternative error structures were also suggested, such as the robust multinomial and a
log-normal distribution with variances based on the multinomial assumption and an
additive variance term to account for additional process error. In this case sample sizes
would be those used in the old reference set and the value of the additive variances could
be adjusted for each fishery. The type of likelihood used is hardwired in the code
(prop_Itype=0 corresponding to multinomial). There is a version of the conditioning
code (Ana Parma) that allows for the lognormal likelihood (prop_Itype = 3). This option
requires an additional data file named “var_added.dat”, which contains the value of the
additive variance for each of the six fisheries. There was no time during the SAG/SC to
examine these options.

Requested changes to projection code and to grid code:

Changes are listed in order of priority in terms of when these changes will be needed.
The first two changes are needed for the analyses of the core set. As such, they are
needed as soon as possible. The remaining three are needed only to conduct sensitivity
tests or to consider further additions to the robustness tests.

(1) output numbers at age 4 and total abundance for age 4 and older.

(2) implement ability to identify grid cell to stratify projections (requires additional

structure in the grid-computation code).

(2) allow for ability to change CV used for CPUE projections (likely a command line
so that data structure is unchanged).

(3) allow for ability to change sample sizes by constant factor in projections (likely a
command line so that data structure is unchanged).

(4) Coding of low-recruitment sensitivity scenario (sensitivity run).

Future releases

Pending programming work involves:
(1) Clean/check code used to do grid computations.
(2) Release core set data files and tagging sensitivity data files and conditioning code.
(3) Implement ability to identify scenarios and release code used to compute grid.
(4) Introduce other code changes specified above.



(5) Release sensitivity tests.

Tasks (1) —(3) will be completed as soon as possible. Time for completion of tasks (3)
and (4) will depend on whether Option (A) (two meeting) or Option (B) (three meeting)
is adopted. Sensitivity tests would be required at least a month prior to the MP
workshop. Under option (B) it would be desirable to have them prior to the mini-meeting
but this is not essential.

Discussion of assumptions under MCMC approach:

[this section records discussion prior to decision to adopt the grid approach]

1) Recent recruitment estimates and variability in projections.

2)

3)

4)

5)

- uncertainty in most recent estimates (2000-2001): addition of process error
in selectivities of younger ages, with variances based on residuals for
converged cohorts.

- projections for 2002-2003 and following: two alternative scenarios, one
with AC on and the other without AC (noAC). Emphasis in tests will be
on robustness. Note that recruitment of 2002 is the first assumed to be
correlated with the recruitment on the previous year.

- impact on tuning: tuning will be done based on the AC scenario and the
noAC will be used as a robustness test.

CPUE series.
- Reference set based on conditioning on the median. Conduct robustness
test with most pessimistic CPUE series (i.e. B-ratio).

Shape of Indonesian selectivity
- bound the age parameter for the selectivity on a narrower range of ages
that is realistic.
- Check behavior in conditioning by forcing a flat top selectivity.

Projected selectivities: Because selectivities at age are passed to the projection
code, an approach similar to the one used for the old reference set could be
applied. It would be important to check if future and past variability are
consistent. The variability in the time series for projected selectivities may need to
be larger for younger ages as opposed to age-invariant as it is now.

Error structure for simulating future age-length compositions.
- keep current assumptions.
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Attachment 6

Alternative timeline options for MP completion

The general approach for completion of MP work will involve the following steps:

7-

Specify “core” grid and “sensitivity” trials.
Finalization of step 1) is both necessary for further progress, and is unchanged
whatever future path forward might be adopted.
Use those to start refining the fours MPs, with median recovery tuned to “core”.
Eventually, recovery tuning will be based on final “reference” set.
The final reference and robustness trials, together with weighting of factors within
reference set may change (though hopefully not too greatly) from the “core” and
“sensitivity” trials specified in 1). The main factors, identified at this meeting are
likely to be the same for the “reference” and “robustness” combination as for the
“core” and “sensitivity” combination. Factors may be switched when moving
from the “core” & “sensitivity” to the “reference” & “robustness” sets (e.g. a
factor in the “sensitivity” trials may be moved to the “reference” rather than
“robustness” trial). This may mean that the “reference” set ends up with more
factors than the *“core” set, which was chosen to be relatively simple for pragmatic
reasons. Furthermore, the levels of factors and the grid-related weightings may
also be modified.
Debate will take place on the extent to which final recommendations by the SC to
the Commission regarding adoption of an MP will be based on recovery tuning
for the final reference set only, or also recovery performance and some qualitative
weighting for robustness trials.
In parallel with this process:
- work on other issues such as meta-rules and implementation
considerations.
- regular interactions will be sought with Commissioners to refine their
understanding of and preferences for various performance features shown
by candidate MPs.



Option (A): Two-meetings
1) 2004 SAG/SC
- Finalize specification of core and sensitivity trials.

2) Between meetings:

- Circulate code for core/sensitivity trials.

- Further exploration of OM and appropriate weightings (by members).
There will not be enough time to evaluate and implement structural
changes to the code, therefore exploration of OM should be conducted
within the current model structure.

- Findings will be discussed by email, including convergence problems,
potential bugs, etc.

- Application of MPs to core/sensitivity trials to permit their refinement.

3) 2005 MP workshop:
- Finalize reference set and robustness trials.
- Finalize process to integrate final results at SAG to formulate
recommendations, subject to final review at the SAG.
- Review and compare performances of candidate MPs, as refined, in terms
of Commission’s advice on performance preferences.
4) Between meetings:
- Circulate code for reference and robustness trials.
- Further refine MPs on basis of these trials, with recovery tuning to the
reference set.

5) 2005 SAG/SC
- Final review of process to integrate final results from trials.
- Review and compare performances of candidate MPs, as refined, in terms
of Commission’s advice on performance preferences.
- Make recommendations to Commission on which candidate MPs to
consider, and provide results across a range of recovery level tunings.



Option (B): Three-meetings

1) 2004 SAG/SC
- Finalize core and sensitivity trials (specifications).

2) Between meetings:

- Circulate code for core/sensitivity trials.

- Further exploration of OM and appropriate weightings (by members).
There will not be enough time to evaluate and implement structural
changes to the code, therefore exploration of OM should be conducted
within the current model structure.

- Findings will be discussed by email, including convergence problems,
potential bugs, etc.

- Application of MPs to core/sensitivity trials to permit their refinement.

3) 2005 mini-meeting (externals plus limited number of SAG members):
- Finalize reference and robustness trials.

4) Between meetings:
- Circulate code for reference/robustness trials.
- Refine MPs by applying to these trials, with tuning to reference
set.
5) 2005 MP workshop:
- Finalize process to integrate final results at SAG to formulate
recommendations.
- Review and compare performance of candidate MPs, as refined,
in terms of Commission’s advice on performance preferences.
6) Between meetings:
- Further refine MPs
7) 2005 SAG/SC:
- Final review of process to integrate final results from trials.
- Review and compare performances of candidate MPs, as refined, in terms
of Commission’s advice on performance preferences.
- Make recommendations to Commission on which candidate MPs to
consider, and provide results across a range of recovery level tunings.



Attachment 7
Evaluation of Fishery Indicators and Analyses for 2005

Agreed indicators for 2003SAG/SC

1. CPUE indices (nominal, i.e. number of fish per 1000 hooks)

Nominal CPUE of the Japanese fishery by year for the months of April — September
for areas 4 - 9.

Nominal CPUE of the New Zealand charter and domestic fleets for portions of areas
Area 5 and 6 within the EEZ by year for the months of May — June.

2. CPUE by cohort for Japanese longline

Nominal CPUE of the Japanese fishery by year for the months of April — September
for areas 4 - 9.

3. Total catch in surface fishery and estimated age composition

Total catch in the Australian surface fishery by fishing year from 1988/89 to the most
recent year. [Do we want to include duration of catching period within each fishing
year?]

Age frequency histograms from 1994/95 to the most recent year. Age frequency will
be derived from cohort slicing of the raised catch at length data based on the length
sampling from fish going into farms and video counts of total numbers including
fishing or towing mortalities.

4. Total Indonesian catch by month and % of Indonesian LL catch that is
SBT

The estimated total catches of SBT by the Indonesian fleet for the period 1992 to the
most recent year by financial year/spawning season and calendar year.

[The relative proportions of SBT, BET and YFT in sampling of the Indonesian catch
by spawning season.]

5. Indonesian age composition
Proportional age composition of the Indonesia catch by spawning season from cohort
slicing of the length data. The period shall be 1992/93 to the most recent year by
spawning season/financial year.

6. Estimate of total global catch of SBT

Total weight of catch per year with subdivision by flag for CCSBT members,
cooperating non-members and Indonesia.



7. Acoustic estimates of age 1 off Western Australia
Index of abundance of age 1 fish estimated from the acouswtic survey.
8. Aerial spotting data in Great Australian Bight

Fishery independent surveys
Fishery independent aerial spotting data from line transects in the Great Australian
Bight as a fishery independent index of aggregated 2-4 year old abundance. Analysis
as in Cowling et al. (2002), with modification if required for calibration.

Cowling, A., Hobday, A. and Gunn, J. 2002. Development of a fishery independent
index of abundance for juvenile southern bluefin tuna and improvement of the index
through integration of environmental, archival tag and aerial survey data. FRDC Final
Report 96/111 and 95/105.

Commercial spotting surveys
Index of abundance for 2-4 year olds based on commercial spotting data of sightings
per unit of searching effort.

9. Tag returns

Three tables for the CCSBT surface fishery tag/recapture data providing:
0 Number of releases by year (for each release age class)
0 Number of recaptures (of each release age class) in the first year of release
o0 Number of recaptures (of each release age class) excluding those recaptured in
the year of release

8 tables (one for each reporting rate option) showing the reporting rate for each year
for each release age class.

Suggested additional indicators

1. Length frequency by fleet

Length frequency of each fleet by year and area. Areas are each of Areas 1 — 10, 11,
and total. Also indices in the area north of 35 S. in the Indian Ocean.

2. Proportion of fish less than 110 and 120 cm by stat area/fleet/time
Estimates of the percent composition of the catch in two size classes (fork
length <110 cm and <120 cm) by fleet, statistical area and year since 1999. Sample
size should accompany estimates.

3. Age composition of catch (otolith aged)

Specifications to be provided.

4. Information of fishermen’s experience and knowledge



Assuming that fishermen on board fishing vessels can usually assess changes to stock
status from the results of their fishing operations, the following indicators can be used
to monitor decreases in abundance — continuous decrease (at least 3 consecutive years)
in the number of vessels in the fleet, in the number of months fished per vessel, in the
number of sets per vessel, in the average amount of time spent locating fish.

5. Number of squares fished by fleet, including zero catches
Total number of squares fished and total number of squares in which SBT were
caught in each calendar (or fishing?) year for each fleet (5°x5°squares for longline,
1°x1° squares for surface fisheries). The entire available time series shall be provided

6. Indonesian CPUE from observer data

Nominal CPUE for a subset of the Indonesian Benoa-based longline fleet derived
from fishery high school and RIMF observer data.

7. Growth rates

Annual time-series of weight at age from representative areas and times. Other
possible indicators might be otolith growth increment studies (Australian to add to
this if considered worth while) or tagging results.

8. Price of fish by size class/grade

It would help interpretation of CPUE and catch size distributions to better understand
market values of different sizes of SBT. The essential need would be an annual time
series of value (or value differential) by size or relevant size group. The detailed
specification would best match any series available from the past.

9. Weight/length changes over time and area from Japanese fishery
Changes in the relationship between weight and length can be an indicator of changes
in condition. It is suggested that comparison of the length-relationship for each
quarter and for areas 4 — 7 (combined), 8 and 9 for each year be calculated from
RTMP data and be compared as indicators of SBT condition.

10. Distribution of juvenile fish around Australia
This is likely to be more dependent on qualitative records than other indicators but
could be useful. Possible sources are discussed in paper 21. Possible form of indicator
might be a brief statement from Australia summarising available information.

Suggested analyses

1. Tagging data and estimates of fishing mortality

Specifications to be provided.



2. Standardised CPUE

Calculation of standardised CPUE indices assuming constant squares and variable
squares.

3. Lorenz curves and GINI coefficients for analysis of distributional data

Data on the spatial and temporal extent of catch and effort can often provide
important information on the exploitable biomass and provide additional information
critical for the interpretation of CPUE. Several graphical and statistical approaches
have been described within the fisheries literature to summarize spatial and temporal
trends in fisheries data, e.g. the Lorenz curve and Gini coefficient. A range of
concentration indices should be calculated to summarize longline catch and effort data
(5x5 degree by month and year) and data for other fisheries where it is available.

4. Cluster analysis of major fishing grounds
The spatial and temporal distribution of catch and effort often changes between years
due to changes in fleet behaviour. By analysing the 5 x 5 degree catch and effort data
using cluster analysis techniques, the major fishing grounds can be identified and
changes in fleet behaviour evaluated to standardise CPUE analyses between years.

5. Reproductive potential from biological samples
Mean GSI in the year of first maturity for both sexes.

6. Catch rate trends by area

[As per CPUE in earlier indicators for consistency but] divided by fleet by
month/quarter by CCSBT Statistical Areas (1-9 or 4-9?)





