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Departmental response: Author team response to review of the New South Wales stock
assessment report 2026. Snapper (Chrysophrys auratus) by Dr Neil Klaer.

This document is a response to the review of Stewart et al. (2026) by Dr Neil Klaer completed in
December 2025. We appreciate the time and effort that Dr Klaer dedicated to reviewing the stock
assessment. Dr Klaer’s knowledge of the east-coast snapper fishery and in-depth understanding of
the Stock Synthesis software used in the stock assessment provided many useful observations and
recommendations.

Following the review, we are satisfied that the stock assessment model is adequate to service the
NSW Snapper harvest strategy being developed. We have therefore added the extra information
requested (e.g. results of diagnostic tests), rather than making substantial changes to the base-case
model or sensitivity scenarios at this time. A primary purpose of this response document is to
capture current thoughts on addressing Dr Klaer’s recommendations when the Snapper stock
assessment is next done.

We have structured responses beneath each of the review major observations and
recommendations:

e The assessment here is concerned with the east coast Snapper from the Queensland border in the
north to Eden in southern NSW as the management unit, which appears justified based on the
biological characteristics of the species.

Response. Thanks, noting future assessments may consider finer scale spatial compartments to
account for the limited movement of sub-adult and adult Snapper and latitudinal variation in biology
within NSW. A spatially constructed model may also allow assessment of changes to the stock with
respect to latitude as a result of environmental change. This also relates to the 15" recommendation
below.

e The current catch history reconstruction makes reasonable assumptions and is acceptable although
further thought on handling catch error, discards and an evaluation of additional information
provided regarding early historical catches is warranted.

Response. The reviewer generously provided a summary of reported Snapper catches during the
late 1800’s, alluding to the observation that the stock was potentially more heavily fished at that
time. We had similar historical records to justify fixing the historical catch at 100 t in 1900 but agree
that further exploration of historical records is warranted. Options to estimate a starting fishing
mortality (F) at 1880, and sensitivity tests around an equilibrium F around 1940 may inform the
importance these historical harvest estimates. The option to enter an error estimate around
historical catch directly within stock synthesis is worth considering.
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The suggestion to estimate discards within the model through retention curves and mortality
estimates is interesting and worth exploring given: (i) the broad range of discard and mortality rates
available, and; (ii) the assumption that the 6% of extra catch added to each fleet to account for dead
discards assumes discarded fish are of the same length and age composition as the retained catch,
which is not the case for Snapper that are generally discarded due to minimum legal length
regulations. We initially had discards as a separate fleet with its own selectivity function, however
the very steep and narrow double-normal selection curve was difficult to fit and unstable. Model
scenarios with and without a separate discard fleet produced similar biomass trajectories, likely due
the relatively low dead discard rate of only 6% being added to the catch in each fleet.

o Methods used to standardise commercial CPUE appear appropriate and follow standard procedures
as used for other accepted assessments. Further justification is needed to support the breaking of
CPUE series in 2009 and non-consideration of fishing power change and hyperstability. Investigation
of generalised linear mixed modelling and the Vector Autoregressive Spatio-Temporal (VAST)
procedure is encouraged.

Response. We are pleased that the CPUE standardization methods were appropriate and followed
standard procedures. The CPUE series was broken in 2009 due to changes in logbooks reporting as
indicated in the report, a slight difference to the single monthly aggregated time-series previously
used in a joint NSW/QLD Snapper stock assessment. The changes to effort reporting after 2009
make it likely that later CPUE values are incomparable with earlier values and including them allin a
single continuous time-series (without blocking) may compromise abundance trends within the
model. The method used, where a separate catchability coefficient is estimated for each of the two
CPUE periods, accounts for this issue. Plots of CPUE indicate a strong change in values before and
after 2009 for the commercial trap fleet and a more gradual change at the same time for the
commercial line fleet, thereby justifying the need to account for catchability change within the
series. Importantly, there appears to be no ‘down-side’ to this approach, i.e. if CPUE values did not
actually change before and after 2009, the current approach would allow the CPUE value to act in
the same manner as an unbroken (and non-blocked) series. More explanation around this in future
reports is therefore warranted. Fishing power changes were considered but not reported on in the
assessment report. The method of fish trapping is relatively immune to technological advancements,
being simple passive fishing gears generally set on known grounds. We note that if fishing power is
generally assessed in stock assessment reports that such commentary in future will be useful.

We were not aware of the recent Vector Autoregressive Spatio-Temporal (VAST) procedure for
CPUE standardization. This approach seems to be gaining support and is therefore of interest to us,
and potentially worth exploring in future Snapper assessments.

o Available commercial trap fishery age-at-length data from 2018, 2020 and 2022 was dropped from
the model that conflicted with the observed length frequency data for those years. | agree that this
inconsistency requires investigation.
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Response. We have now assessed the age-at-length data for those 3 most recent years and found
no evidence that the age interpretation differed from previous data. It is possible that since 2018 we
have sampled slightly different parts of the population due to changes in fishing practices, sampling
bias in selecting fish to age, or a greater proportion of slower-growing south-coast fish as the
fishery has expanded southwards in recent years. We have another year of age data for Snapper
(being 2024/25) and are eager to see how they compare.

o Various recommendations have been made for improvement in the assessment base model
configuration including: assume default age error values of 0.5 until true values are calculated, use
F=wt*(a+b*wt) for fecundity, leave estimation of extra SD for abundance indices turned on,
estimation of an initial F at the start of the historical catch period, start the model at 1940 as a
sensitivity, attempt growth parameter estimation after some simplification of the growth
implementation, account for catch history uncertainty.

Response. All of these recommendations are to be considered during the next Snapper stock
assessment. We can implement an age error value of 0.5 or potentially have developed an age error
matrix by the time of the next model. Advice on using the fecundity relationship rather than using
the same parameters as the length-weight relationship is of interest, being based on observed
biology and potentially more relatable to general readers. Fine to leave the SD estimation turned on
noting it made no detectable difference to the model. Historical catch uncertainty can be addressed
as above. We did explore estimating some growth parameters in the model but it was problematic,
we think because of the double-normal as opposed to logistic selectivity curve. Itis a
recommendation within our report that the Snapper growth curve be re-examined prior to the next
assessment, and if a spatial model is pursued, it will allow regional differences in biology to be
distinguished within the model.

e R4SS produces warnings from the base model and a number of those can be easily addressed.

Response. Most warnings were related to forecasting, and as stated by the reviewer “None appear to
be critical errors affecting the output results of the base model current status”. We can in future
override these warnings as suggested to simplify the output summary.

o R4SS diagnostics highlight issues that require investigation including: the estimated spawning
biomass has little error suggesting that uncertainty in inputs should be additionally accounted for,
large Pearson residuals for young fish for trap selectivity show a changed pattern that appears to
correspond with minimum length regulation change, a poorly estimated commercial trap selectivity
parameter could be fixed.

Response. We take this observation on board and agree that the very small errors around estimated
historical spawning biomass are likely derived from pre-specified parameters with no variance.
Future assessments should explore estimating more parameters to capture uncertainty.
Nevertheless, uncertainty is adequately captured through the many scenarios modelled that provide
a more meaningful range of uncertainty. The reviewer is correct in that the change in MLL in 2001
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has affected the fit to length data. We agree that in future the left-hand side of the commercial trap
selectivity parameter could be fixed at different values pre and post this management change. Note
the reviewer’s reference to “...could be fixed’ relates to pre-specification of the parameter, not that
the parameter was necessarily incorrect and requires a different value.

o Recruitment residual bias adjustment and tuning of effective sample sizes for length and age-at-
length compositions appear to follow good practice.

Response. Thanks, this aligns with our current practices.

o I recommend that changes of minimum legal length regulations be accounted for within the model
using retention curves as part of selectivity, and plausible discard mortality estimates (potentially
from similar species) be used to allow dead discards to be estimated by the model.

Response. This relates to the recommendation around dead discards and whether they should be
added to the catch of each fleet or estimated in the model. We are comfortable with our approach in
this assessment given we wanted to simplify the model and that discard mortality at 6% is quite low.
Nevertheless, we agree that modelling dead discards is a preferred method given the likely very
different size and age compositions of discards compared to retained catch.

e The selection and suitability of the SS stock assessment framework for the assessment is
appropriate, while perhaps equally competent assessment approaches are also available such as
C++ Algorithmic Stock Assessment Laboratory (CASAL), State-spaced Assessment Model (SAM)
and Woods Hole Assessment Model (WHAM).

Response. Thanks. We appreciate the reviewer’s indication that there isn’t a superior framework
available.

e Running simpler data-poor models in parallel with a more data-rich SS implementation allows useful
comparisons particularly regarding the inclusion of composition data in a more data-rich
assessment, but also some comfort if final stock status results are comparable such as Just Another
Bayesian Biomass Assessment (JABBA).

Response. We have previously run simpler production models using the packages JABBA and
MSY++, Interestingly the shapes of biomass trajectories were very similar to those estimated in the
Stock Synthesis package, providing some confidence in the modelling approach.

e The current base model lacks evidence regarding uncertainties in model inputs, alternative model
structures and additional diagnostics to support acceptance of recent productivity change.
Improved validation should be carried out prior to use of projections that assume a recent
systematic change in average recruitment.

Response. The reviewer’s conclusion that “at this stage it would not be possible to accept productivity
regime change for Snapper” is agreed. Future work investigating alternative model structures with
varying productivity parameters is warranted if modelled recruitment continues to be below the
long-term average. Nevertheless, we feel that projections of biomass using recent average
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recruitment is precautionary and suitable at the current time for NSW Snapper. We are therefore
pleased that the reviewer agrees that “At the simplest level it is perhaps justifiable at least as a basis
for a plausible scenario to assume that the most recent residuals will likely continue, and a short period
such as 5 years could be selected as done for this assessment.”.

e A more comprehensive set of sensitivity tests allows improved scientific judgement of the
importance of various parameters and data sets for model fit and results.

Response. Following review, we have now presented information to support greater understanding
of uncertainty. These include figures showing likelihood profiles on unfished equilibrium recruitment
Ro, retrospective analyses, and a table of likelihood components for each of the sensitivity scenarios
as suggested. The reviewer thought we had adequately addressed uncertainty around natural
mortality and steepness. They suggested examination of uncertainty around total catch, CPUE,
recruitment variability and discard selectivity and mortality would be beneficial. We agree with this
assessment and will focus on these areas of uncertainty and running a greater range of alternative
model scenarios in the next stock assessment. Model averaging and/or ensemble models may be
considered alongside a base-case to capture uncertainty in future.

e The Snapper assessment would be greatly improved via the application additional diagnostics to
give scientific, management and stakeholder confidence that the chosen base model has been
sufficiently validated. Suggestions include evidence of model convergence (jittering or MCMC),
residual analysis (e.g. runs tests), likelihood profiles (RO in particular), retrospective analyses, an
age-structured production model to determine whether complex dynamics of the integrated model
can largely be explained by the production function and catches, and hindcast cross-validation.

Response. As above, we have now included various additional model diagnostics in the report. These
include Residual analysis (e.g. runs tests) on CPUE indices, likelihood profiles on unfished
equilibrium recruitment Ry, retrospective analyses including Mohn’s rho statistics, and a table of
likelihood components for each of the sensitivity scenarios as suggested.

e Spatial structure becomes more important if the management unit is at a finer level than coast wide.
The current assessment of the single NSW stock from the Queensland border to Eden in southern
NSW is justified from a scientific and management perspective. Biological characteristics of
Snapper do vary with latitude, particularly regarding growth, maturity and spawning. A stock
assessment that takes these spatial differences into account is possible to build, but would likely
require good, disaggregated length and/or age-length data for each of the spatial sub-units. An
evaluation could be made of what data might support such a model. Localised depletion of spatial
sub-units within the current coast wide assessment is not accounted for. Should management
require assessment of the Snapper stock at a more localised scale, then an examination is required
of what localised data would support such an assessment.

Response. We have considered such a spatially structured model and agree that, depending on
management needs, such an approach may account for the limited movement of sub-adult and adult
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Snapper and latitudinal variation in biology. Sufficient data exist to attempt to build a model
comprising spatial sub-units, although specification of rates of exchange between spatial areas are
an important component of such models and are not known with high certainty for snapper. We are
however pleased that the reviewer agrees that “The current assessment of the single NSW stock from
the Queensland border to Eden in southern NSW is justified from a scientific and management
perspective”.

e Surveys of juvenile Snapper have the potential to provide substantial information on stock dynamics
of direct use for stock assessment, and the development of surveys in estuarine regions in NSW
should perhaps be given the highest priority for development/collection of new data sets for NSW
Snapper.

Response. This recommendation is noted and agreed. It is envisaged that any surveys of juvenile
snapper would be done concurrently with similar surveys in Queensland.

e [tis astandard research recommendation to develop fishery-independent abundance indices for
fisheries that do not have them. How this might be cost-effectively achieved for NSW Snapper
should be considered - e.g., close-kin genetic analysis.

Response. This recommendation is noted.
e Bridging analysis deserves consideration for future NSW Snapper assessments.

Response. This recommendation is noted and agreed. A bridging analysis will be done if the next

snapper stock assessment is changed in any way, particularly incorporation of spatial structuring
and revised estimates of growth. However, if a spatial model is developed in future, bridging with
the current model would not be suitable.

Port Stephens Fisheries Institute, 02 4916 3900
Research Drive, Taylors Beach NSW 2316 dpird.nsw.gov.au

6


www.dpird.nsw.gov.au

	Departmental response: Author team response to review of the New South Wales stock assessment report 2026. Snapper (Chrysophrys auratus) by Dr Neil Klaer. 






	Departmental response: Author team response to review of the New South Wales stock assessment report 2026. Snapper (Chrysophrys auratus) by Dr Neil Klaer. 




