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13. Tiger flathead (Neoplatycephalus richardsoni) stock assessment
based on data up to 2015 — development of a preliminary base case

Jemery Day

CSIRO Oceans and Atmosphere, Castray Esplanade, Hobart 7000, Australia

13.1 Executive Summary

This document presents a suggested base case for an updated quantitative Tier 1 tiger flathead
(Neoplatycephalus richardsoni) assessment for presentation at the first SERAG meeting in 2016. The
last full assessment was presented in Day and Klaer (2013). The preliminary base case has been
updated by the inclusion of data up to the end of 2015, which entails an additional 3 years of catch,
discard, CPUE, length and age data and ageing error updates since the 2013 assessment and
incorporation of survey results from the Fishery Independent Survey from 2008-2014. This document
describes the process used to develop a preliminary base case for tiger flathead through the sequential
updating of recent data to the stock assessment, using the stock assessment package Stock Synthesis
(SS-v3.247).

Changes to the last stock assessment include: separating length frequencies into onboard and port
collected components, with a joint selectivity pattern estimated; including FIS abundance indices
separated into Eastern (SESSF Zones 10 and 20) and Tasmanian (SESSF Zone 30) fleets; weighting
length frequencies by shots and trips rather than fish measured; and using a new tuning method.

Results show reasonably good fits to the catch rate data, length data and conditional age-at-length data.
This assessment estimates that the projected 2017 spawning stock biomass will be 43% of virgin stock
biomass (projected assuming 2015 catches in 2016), compared to 50% at the start of 2014 from the
last assessment (Day and Klaer 2013).

13.2 Introduction
13.2.1 Bridging from 2013 to 2016 assessments

The previous full quantitative assessment for tiger flathead was performed in 2013 (Day and Klaer,
2013) using Stock Synthesis (version SS-V3.24f, Methot, August 2012). The 2016 assessment uses
the current version of Stock Synthesis (version SS-V3.24Z, Methot, 2015), which has few changes to
SS V3.24f.

As a first step in the process of bridging to a new model, the data used in the 2013 assessment was
used in the new software (SS-V3.24Z) and minor updates were made to the 2001-2012 catch history.
This was followed by including the data from 2013-2015 into the model. This additional data included
new catch, discard, CPUE, length frequency and age-at-length data for 2013, 2014 and 2015 and FIS
for 2014. The last year of recruitment estimation was extended to 2012 (2009 in the 2013 assessment).
The use of updated software and the inclusion of additional data resulted in some differences in the
fits to CPUE, age and length data. The usual process of bridging to a new model by adding new data

Stock Assessment for SESSF Species: AFMA Project 2015/0817




Tiger flathead stock assessment based on data up to 2015 — development of a preliminary base case 415

piecewise and analysing which components of the data could be attributed to changes in the assessment
outcome was conducted with the details outlined below.

13.2.2 Update to Stock Synthesis SSV-3.24Z and updated catch history

The 2013 tiger flathead assessment (2013BaseCase) was initially converted to the most recent version
of the software, Stock Synthesis version SS-V3.24Z (Base2013NoHessian).

The next step included updated catch history in the 2013 assessment, which involved minor revisions
to the catch history from 2001-2011 and using updated data for 2012 and 2013 to replace the
preliminary 2012 and 2013 data used in the 2013 assessment. This includes some corrections to
allocations of catches between fleets before 2011 and updates to recent state catches, and replacing the
estimated 2013 catch with actual catches. These changes in catch history (B2UpdateCatch01-11) were
included after the transition to SS-V3.24Z. There were negligible changes to the spawning biomass
and recruitment time series for any of these steps. When these time series are plotted together, it is
very difficult to see any difference between them (Figure 13.1and Figure 13.2).

1.0 A —=e— 2013BaseCase
—A— Base2013NoHessian
—t+— B2UpdateCatch01-11

Relative spawning biomass

0.0

I I I I I I I I
1920 1940 1960 1980 2000 2020 2040 2052

Year

Figure 13.1. Comparison of the spawning biomass time series for the 2013 assessment (2013BaseCase) and a
model converted to SS-V3.247Z (Base2013NoHessian) and updates to the 2001-2013 catches to include data
which was unavailable to the 2013 assessment (B2UpdateCatch01-11).
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Figure 13.2. Comparison of the recruitment time series for the 2013 assessment (2013BaseCase) and a model
converted to SS-V3.24Z (Base2013NoHessian) and updates to the 2001-2013 catches to include data which was
unavailable to the 2013 assessment (B2UpdateCatch01-11).

13.2.3 Inclusion of new data: 2013-2015

Starting from the converted 2013 base case model with updated catch history, (B2UpdateCatchO1-11),
additional data from 2013-2015 were added sequentially to develop a preliminary base case for the
2016 assessment:

1.
2.

Change final assessment year to 2015, add catch to 2015 (B3).
Add CPUE to 2015 (from Sporcic and Haddon (2016)) (B4).

3. Add FIS indices for 2014, with the FIS abundance index split into two indices to match the

spatial zones corresponding to the Eastern trawl and Tasmanian trawl fleets (B6).

Add updated discard fraction estimates to 2015 (B7).

5. Update length frequency data, this time including both port and onboard length frequencies for

historical data and weighting these length frequencies by number of shots or trips, rather than
number of fish (B12).

Add updated age error matrix and age-at-length data to 2015 (B13).

Stock Assessment for SESSF Species: AFMA Project 2015/0817
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7. Change the final year for which recruitments are estimated from 2009 to 2012 (B15).

8. Retune using latest tuning protocols, including Francis weighting on lengths and ages, and
without using lambda=0.1 to down weight the age and length likelihood (T7_2016Base).

Inclusion of the new data resulted in gradual changes to the estimates of recruitment and the relative
spawning biomass time series. Including the new CPUE data resulted in reduced recent recruitment
estimates and reduced 2017 relative spawning biomass, with further reductions due to the length and
age data. Estimating an additional three years of recruitments (to 2012) resulted in three years of above
average recruitment producing a slight increase to the relative spawning biomass in 2017, although at
a level below that predicted by the 2013 assessment.

The final tuned model produced changes to the relative spawning biomass from around 1940 onwards,
with a reduction in the earlier years, from around 1940-1990, but with an increase to the relative
spawning biomass from 1990 onwards. Tuning also resulted in considerable changes to the recruitment
time series from around 1940 onwards.

Since the 2013 assessment, standard changes to the procedures used in the Stock Synthesis assessments
in the SESSF include:

Including both port and onboard length frequency data.
Weighting length frequency data by shot or trip numbers rather than fish measured.

Modification to the tuning procedures including use of Francis weighting for length and age data.

b=

separating the FIS data into areas to match fleets used in the assessments, so in this case
separating to an eastern trawl FIS (Zones 10 and 20) and a Tasmanian trawl FIS (Zone 30).

These are considerable changes to the tuning procedures used in the 2013 assessment, so it is not
surprising that tuning resulted in considerable changes. Previous tiger flathead assessments have
applied a lambda of 0.1 to length and age frequency data to down weight the likelihood from these
sources relative to the likelihood from the CPUE and survey data. Weighting these frequencies by shot
rather than numbers of fish measured, and using the latest tuning protocols including Francis weighting
has allowed these lambdas to be returned to 1. If it can be avoided, it is preferable to set the lambdas
at 1, rather than make somewhat adhoc decision to balance the likelihood from different data sources
and somewhat arbitrarily down weight length and age data.

Inclusion of the new data had relatively minor impacts on the estimates of recruitment and the
spawning biomass time series. With recruitment estimated up until 2012, this resulted in the
recruitments estimated from 2007-2009 to be revised down, compared to the 2013 assessment.
However, the three new years of estimated recruitment (2010, 2011 and 2012) are all above average.
These recruitment events appear to be supported by the recent length data and have resulted in an
estimate of the depletion at the start of 2017 of 43% of unexploited stock biomass, SSBo. While the
most recent recruitments are well estimated, they should be treated with some caution as it is possible
for future data to result in modifications to estimates of recent recruitment events, as occurred with the
2007-2009 recruitment estimates from the 2013 assessment. In that assessment, when recruitment was
only estimated to 2007, excluding the above average recruitment estimates in 2008 and 2009, the
spawning biomass was estimated to be 40% of SSBo. Since 2005 various values have been used for
the target and the breakpoint in the Tier 1 harvest control rule. In 2009, AFMA directed that the
20:35:40 (Biim: Bumsy: Furg) form of the harvest control rule is used for tiger flathead.

Stock Assessment for SESSF Species: AFMA Project 2015/0817
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Figure 13.3. Comparison of the spawning biomass time series for the 2013 assessment model converted to SS-
V3.247Z (2013BaseCase) and various bridging models leading to a proposed 2016 tuned base case model (T7).
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Figure 13.4. Comparison of the recruitment time series for the 2013 assessment model converted to SS-V3.24Z
(2013BaseCase) and various bridging models leading to a proposed 2016 tuned base case model (T7).
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Figure 13.5. Comparison of the spawning biomass time series for the 2013 assessment model converted to SS-
V3.247 (2013Base) and various bridging models leading to a proposed 2016 tuned base case model (T7).
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Figure 13.6. Comparison of the recruitment time series for the 2013 assessment model converted to SS-V3.24Z
(2013Base) and various bridging models leading to a proposed 2016 tuned base case model (T7).
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13.5 Appendix: Preliminary base case diagnostics

Data by type and year, circle area is relative to precision within data type
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Spawning depletion with ~35% asymptotic intervals Age-0 recruits (1,000s) with ~95% asymptotic intervals
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Figure A 13.5. Fits to CPUE by fleet for tiger flathead: Tasmanian trawl and the Fishery Independent Survey.
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Figure A 13.7. Tiger flathead length composition fits: Danish seine retained.
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length comps, retained, TasTrawl
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Figure A 13.11. Tiger flathead length composition fits: Tasmanian trawl retained.
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Pearson residuals, sexes combined, retained, comparing across fleets
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Figure A 13.12. Residuals from the annual length compositions (retained) for tiger flathead displayed by year
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Pearson residuals, sexes combined, discard, comparing across fleets

02 + 0102
60
50
40 -
30
20 -

DSeine

Length (cm)

ETrawl
I
o
1

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Year

Figure A 13.13. Residuals from the annual length compositions (discarded) for tiger flathead displayed by year
and fleet.
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Conditional AAL plot, retained, DSeine
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Figure A 13.14. Tiger flathead conditional age-at-length fits: Danish seine part 1.
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Conditional AAL plot, retained, DSeine
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Figure A 13.15. Tiger flathead conditional age-at-length fits: Danish seine part 2.
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Conditional AAL plot, retained, DSeine
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Figure A 13.16. Tiger flathead conditional age-at-length fits: Danish seine part 3.
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Conditional AAL plot, retained, ETrawl
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Figure A 13.17. Tiger flathead conditional age-at-length fits: eastern trawl part 1.
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Conditional AAL plot, retained, ETrawl
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Figure A 13.18. Tiger flathead conditional age-at-length fits: eastern trawl part 2.
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Conditional AAL plot, retained, ETrawl
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Figure A 13.19. Tiger flathead conditional age-at-length fits: eastern trawl part 3.
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Conditional AAL plot, retained, TasTrawl
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Figure A 13.20. Tiger flathead conditional age-at-length fits: Tasmanian trawl part 1.
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Conditional AAL plot, retained, TasTrawl
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Figure A 13.21. Tiger flathead conditional age-at-length fits: Tasmanian trawl part 2.
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