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1. Summary 
This present review is more of a technical review of the first version of an integrated stock 
assessment model under development than of a completed stock assessment report. A large 
amount of work has already been done with regard to getting the available data prepared. 
Identifying a large number of alternative model structures, scenarios, sensitivities, and 
diagnostic tests (including likelihood profiles and retrospective analyses). All of that work 
has been valuable in identifying possible areas of development that can be taken further or 
avoided as less useful. 

However, to preempt the conclusions, there are recommendations made that will change the 
current basecase from one with logistic selectivity across all fleets to one using domed-
shaped selectivity for the hook and line fleets and most likely a dome-shaped selectivity for 
the trap fishery (if data is available to make that possible). Of course, explanations for each of 
these recommendations are given in the text below. 

The current assessment succeeds in producing useable management advice and a greater 
understanding of the stock dynamics while using relatively difficult and limited data. Only 
three years of ageing data are available and their influence has been shown to be localized to 
the period around 1999 - 2001, so most of the work of describing the stock dynamics is 
deriving from the CPUE and the size-composition data from catches. This is a relatively 
difficult fishery to assess, but this first iteration of an integrated stock assessment provides a 
strong foundation from which to move forward with defensible management advice. 

Eleven recommendations and six suggestions are made within this review. Some relate only 
to improving the report others are more structural and have larger implications. Fortunately, 
the stock assessment modelling team have already canvassed numerous options so, while 
revising the assessment to account for the larger changes will take time, there is nothing that 
the team are not already well prepared for. 
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2. Recommendations and Suggestions 
The following are 

Recommendation 1 As they are part of the same stock,include the early estuarine catches in 
the catch history of the yellowtail kingfish fishery in NSW. Otherwise generate a convincing 
explanation for why they should be omitted. Page 9. 

Recommendation 2 Explore the possibility of producing a future whole-of-eastern-stock 
assessment with NSW and other jurisdictions as spatial parts of the assessment. Such an 
exploration would entail a number of iterations through time bringing all the parts together 
and the difficulty of such an undertaking should not be under-estimated. Page 9. 

Recommendation 3 The effect of recreational catch reductions, especially during the 
reconstructed period prior to 2001 should be further explored using a more stable model 
structure that incorporates a domed selectivity. This could include a linear increase in 
recreational catch from 1941 to 2001. Page 10. 

Recommendation 4 It may not be financially feasible, but explore potential sources of 
regular ageing samples. Page 14. 

Recommendation 5 Explore whether it is possible to treat the fish trap catches and 
associated length-composition data separately so that its domed shaped selectivity could be 
estimated separately. Page 15. 

Recommendation 6 To select for the reporting areas containing the greatest catches, 
removing the less important areas, select on total catch by area. This will avoid the risk of 
obscuring an upward trend in small catches, indicative of a decline, should one exist. Page 
15. 

Recommendation 7 The implications of the diagnostic plots and tables should receive more 
explicit descriptive text in the assessment report. This is also the case for the other plots 
derived from r4ss. Page 19. 

Recommendation 8 Use a dome-shaped selectivity curve, which has much evidence to 
support it, rather than the logistic. Page 23. 

Recommendation 9 Attempt to estimate the domed selectivity parameters 1 - 4, while fixing 
parameter 5 = -999 and fix parameter 6, the selectivity of the final size-class, to a value that 
reflects a degree of relative availability at least consistent with other observations (perhaps 
between 50 - 60%). This value should be explored to determine over what range of P6 values 
the improved stability and fit occurs while not changing the estimated depletion levels 
overmuch. Page 25. 

Recommendation 10 Explore adding an extra block to the selectivity time-blocking structure 
between 1980 and 1990, with the aim of attempting to capture the smaller fish taken during 
that time. Page 27. 

Recommendation 11 In the forward projections continue to use alternative constant catches 
to make management recommendations until a formal harvest strategy has been developed. 
By providing a table of the implications of alternative constant catch projections and their 
relative risks the managers can make the required informed decisions in the basence of a 
harvest strategy. Page 29 
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Suggestion 1 Examine whether all available ageing data in NSW have been used and inquire 
whether other jurisdictions within the eastern stock have useable ageing data. Page 13. 

Suggestion 2 Explore the effect of using the ageing data only as a sample of the expected 
ages in given years rather than conversion to conditional age-at-length data. Page 14. 

Suggestion 3 Explore the possibility that the catch-rates are hyper-stable such that they do 
not provide a simple linear reflection of stock size. Page 15. 

Suggestion 4 Either explain why fish trap catch rates were not used or attempt to implement 
them (in addition to separating their catches and length-composition data). Page 15. 

Suggestion 5 Improve the clarity of any likelihood profiles of fixed parameters by 
constraining the trial values of those parameters to those that lead to no more than 5 - 10 
likelihood units from the minimum. Page 18. 

Suggestion 6 If the logistic selectivity basecase is retained then include a table of which 
scenarios converged and which failed as a defense for continuing with the logistic selectivity. 
Page 20. 

2.1 Acknowledgements 
I would like to thank the stock assessment team from DPIRD NSW for their openness and 
willingness to discuss details of the stock assessment and background information relating to 
it. This extended to sending copies of the Stock Synthesis input files required to repeat the 
primary scenarios already tested as well as the text to a draft manuscript that is still being 
reviewed. Having access to so many details makes reviewing the work so much simpler and 
hopefully much more constructive. 
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3. Introduction 
3.1 Stock Assesment Processes 
Conducting a fishery stock assessment involves the consolidation of what is known about the 
various properties of the fishery and species considered. If the available data are sufficient to 
enable the construction of an assessment model then, given what is known about the fishery 
and stock, an appropriate structure for that model needs to be decided upon. The available 
data are then fitted to the model and usually an array of alternative structures and input 
scenarios are also fitted each with their own set of diagnostic statistics and plots. A basecase, 
against which the alternative scenarios can be compared is selected, usually as the preferred 
model (where it is preferred because of the quality of fit to the data, the lack of trends in the 
residuals between the observed data and the predicted values, along with an array of other, 
often more technical, diagnostic statistics). 

As stated in the stock assessment report: “The primary objective of this assessment was to 
provide scientific advice to the Line & Trap Harvest Strategy Working Group regarding 
appropriate management arrangements for Yellowtail Kingfish.” (Helidoniotis et al, 2026, 
p1) 

This is standard. When attempting to define the primary objectives of fisheries stock 
assessment it would be common to produce a variation on: 

  
 

1) To provide defensible fishery management based on the best available scientific 
information in the year of the assessment. 

However, such a definition smuggles in numerous complex ideas, such as what it takes for 
advice to be defensible and what constitutes the best scientific advice. Also, this apparently 
simple definition omits the important need to understand what it is that is to be assessed and 
modelled. A vital second objective for stock assessments, that generally appears to get taken 
for granted and yet should be stated explicitly, would be: 

 2) To understand the dynamics of the stock and fishery to be assessed. 

Without such an understanding, by  modelling the wrong things, or using an inappropriate 
model structure, any stock assessment can be wildly incorrect. The fifth question in the 
Terms of Reference for this review, reflects  the understanding that model structure can 
greatly influence the outcomes of an  assessment. Many people forget that  a mathematical  
model that literally integrates much of  what is known about a population can  heuristically 
assist in how we study and interpret  what is known about the fished species. Understanding 
the dynamics by trying to synthesize the most influential parts of what is known about a 
fishery for a given species is what makes for the “best available scientific advice”. Even for 
‘data-poor’ fisheries it is possible to gather and synthesize what is known about the fishery 
and stock so as to generate a ‘weight-of-evidence’  review of stock status (see Hughes, 2023). 
Such ‘assessments’ are rarely as convincing or as definitive as a formal integrated stock 
assessment model. Nevertheless, they constitute a summary of what is known and, often, a 
qualitative synthesis of that information, which still forms a more informed basis for 
management advice than the relatively fallible and harder to defend intuitive impressions of 
individuals. 

The second objective of any assessment is what makes an examination of the implications of 
the available data and what else is known about, in this case, Yellowtail Kingfish, so 
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important. A formal integrated stock assessment is never a routine operation as it invariably 
entails attempting to understand the underlying dynamics behind the fishery observations. 
Every fishery appears to have its own idiosyncrasies and it can be these details that determine 
what is the most appropriate structure for the model used (see the discussion of selectivity 
below). 

All stock assessments occur within a context of current fisheries management and a history of 
the exploitation of the stocks considered. When a formal integrated stock assessment is first 
made it should be considered a work in progress that will be improved iteratively as years 
pass. With passing time more data is accumulated and, ideally the understanding of what 
drives a stock’s dynamics is better understood. These are the inputs that can lead to the 
iterative improvement of any stock assessment. Each iteration of a stock assessment 
(occurring sometimes 3 or 4 years apart) should include a bridging analysis between the old 
model and the new. Thus, new data might be added data set by data set to determine the 
influence of any additional data. Similarly with any major structural changes, these can often 
be included in an incremental way. In this way, differences between model interations should 
be able to be explained and the credibility of the model results maintained. Formal integrated 
stock assessment models should never be considered complete or final. Formal stock 
assessment should not be considered as routine. 

3.2 Exploration of Stock Synthesis Models 
The preliminary basecase model (base_v23_ref_rec8 generally referred to here as base_v23) 
uses the same logistic selectivity for all fleets and the estimated median catches for the 
recreational fleet. It produces a coherent solution with estimates of asymptotic uncertainty 
(from the inverse Hessian matrix). The model fit is, however, extremely sensitive to any 
changes to the basecase setup. In the assessment report, under section 4.4.6 Remaining Issues, 
it was mentioned that a likelihood profile had suggested that steepness might be 0.8 instead of 
0.7. That is important because the steepness influences the recruitment dynamics (with higher 
values of steepness generally meaning higher productivity). In addition, the section noted that 
“the model  was not tuned” (Helidoniotis et al, 2026, p36). Tuning the model refers to trying 
to match the variability of the predicted length and age composition data with the variability 
of the observed data (which helps weight the different time-series of data appropriately). Both  
of these omissions were unexpected as they are relatively simple to implement in Stock 
Synthesis.  

However, as stated by Helidoniotis et al (2026, p48) : “Tuning the model led to poor 
convergence and a Hessian that was not positive definite.” In other words, one could fit the 
data to the model but not generate estimates of uncertainty around the parameters. Such 
inadequate convergence is not acceptable as a basecase, as it prevents consideration of 
uncertainty and suggests that the solution obtained might not be the best possible. The 
basecase analysis was repeated using the files provided by the assessment team, suitably 
modified to change the steepness from 0.7 to 0.8 and to balance the variability of the 
composition data. Despite attempting to nurse the solutions to an optimum outcome it proved 
never to be possible, in the time available, to get the model to converge sufficiently so as to 
enable uncertainty to be estimated. Leaving the tuning of the composition data to one side, it 
was possible to converge the model using a steepness of 0.725, but not 0.74. The current 
basecase is so unstable that even small changes to its structure leads to a failure of 
convergence. 
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However, the biology of the yellowtail kingfish suggests that across the complete eastern 
stock, which includes NSW, the largest animals are not all equally available to the fishery 
(because they move into deeper water outside of most of the fishery). Implementing a 
‘somewhat’ domed selectivity curve appears to solve the model’s problem with instability 
and it proved possible to modify steepness and tune the variability of the composition data 
while achieving convergence. The degree to which larger fish are unavailable can be varied 
from 100% down to very low values. Given only a few trials the data was able to be fitted to 
a surprisingly large range of unavailability without the domed selectivity improving the state 
of depletion to any great extent. That reflects the fact that very few larger and older fish have 
been recorded in the commercial fishery. So, solutions are available for increasing the 
stability and tractability of a basecase model. 

A small array of alternative scenarios were explored in this initial review but was limited by 
the time available. Some of these results will be used to illustrate points made through this 
review. The stock synthesis files driving these examples will be provided as further example 
scenarios for the assessment team to consider. 

3.3 The Structure of this Review 
The terms of Reference for this review (see Appendix: Terms of Reference) were 
encapsulated in five requirements. These will be considered in turn and lead to 
Recommendations, which are intended to place emphasis on possibly important future 
actions. There will also be Suggestions, which are deemed possibly less important but could 
be considered at some stage. 

This present review is more of a technical review of an integrated stock assessment model 
under development than of a completed stock assessment. This is the first time this has been 
successfully attempted with yellowtail kingfish. A large amount of work has already been 
completed that involved getting the available data prepared, identifying a large number of 
alternative model structures and scenarios (the SS3 files for 25 scenarios were included in the 
review materials), fitting those models, and then running sensitivities, and diagnostic tests 
(including likelihood profiles and retrospective analyses) on the model selected by the 
assessment team as being most promising. 

3.4 ToR 1. Adequacy of Data, Model Assumptions, and SS Input 
Files  
The text from the ToR for this subject was: 

1. Review the adequacy of the data, model assumptions and the Stock Synthesis input files to 
achieve the objectives of the stock assessment.  

The data available, along with knowledge of the biology of the fished species, are the primary 
consideration when deciding upon what structure to use when describing the fishery and its 
dynamics. The NSW Kingfish fishery is moderately complex in having four hook and line 
methods used along with fish traps being used from about 1985 - 1995. In addition, there 
have been changes in the spatial distribution of the catch and effort through time 
(Helidoniotis, 2026a, 2026b). Importantly, studies of the biology (Goddard et al, In Press; not 
seen but cited in Helidoniotis et al, 2026) highlight that mature fish can spend up to 80% of 
their time in off-shore waters deeper than the usual fishing grounds (Helidoniotis, 2026b, Fig 
38, p 50). This is consistent with what is known of the fish’s distribution elsewhere. In 
addition, there is a potentially large recreational catch, which can only be estimated from six 
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surveys, one in 2001 and five between 2014 and 2024. All of these factors influence 
structural decisions about the model structure. 

Helidoniotis (2026a, 2026b) and Helidoniotis et al (2026) provide many details regarding the 
available data, including catch and effort, length composition of catches, some limited ageing 
data from 1999 - 2001, and standardized CPUE estimates from 1998 - 2024 (using the 
ComCatch database; Helidoniotis, 2026a). 

3.4.1 Commercial Catches 
The available data consist of commercial catches from 1941 to 2024, taken in NSW waters, 
although an explanation is missing for why estuarine catches, for example between 1941 - 
1955 five of those years have more than about 120 t, but have not been included in the 
analysis (see Helidoniotis, 2026b, Fig 21, p 27). While these catches may not be part of the 
oceanic fishery the estuarine fish would still form part of the greater stock and so the catches 
should be included in the assessment. Presumably some of the recreational catch from that 
time would also have been taken from estuaries and are naturally included. A table of catches 
through time, by gear and approximate location (north or south of 33 degrees), where known, 
would be helpful to the assessment report. 

3.4.2 Recommendation 1 
As they are part of the same stock,include the early estuarine catches in the catch history of 
the yellowtail kingfish fishery in NSW. Otherwise generate a convincing explanation for why 
they should be omitted. 

Early in the assessment report the stock structure of yellowtail kingfish is described and 
‘eastern’ and ‘western’ stocks are recognized. The stock assessment is explicitly limited to 
the fishery within NSW, but there is nothing to prevent fish from outside of NSW from 
swimming into or through NSW waters. While limiting the assessment to NSW may be 
convenient from a jurisidictional point of view, if that doesn’t reflect the dynamics of this 
stock, of highly mobile fish, within which the NSW fishery occurs, then the possibilities for 
bias and other errors are great. Given the mobility of kingfish, structurally the assessment 
model should encompass catches across the whole stock. It is acknowledged that obtaining 
inter-jurisdiction cooperation is sometimes difficult but it would be of benefit to everyone to 
have an assessment of the whole stock, although it that might eventually entail discussions 
regarding catch allocation by jurisdiction. 

3.4.3 Recommendation 2 
Explore the possibility of producing a future whole-of-eastern-stock assessment with NSW 
and other jurisdictions as spatial parts of the assessment. Such an exploration would entail a 
number of iterations through time bringing all the parts together and the difficulty of such an 
undertaking should not be under-estimated. 

3.4.4 Recreational Catches 
Recreational catches are reported as being as large as, or greater than, the commercial catches 
throughout the time series (Helidoniotis et al, 2026, Fig 3, p 4). The basecase stock 
assessment interpolated the median estimates from each survey to fill in the missing years 
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between 2002 and 2024. It is recognized explicitly that recreational surveys are invariably 
highly uncertain, however, the interpolation of estimates between years is not remarkable. 
What is less common is the reconstruction of recreational catches from 2001 backwards to 
1941 using methods developed in Kleisner et al (2015). Those methods made use of the 
proportion of the NSW population living near coastal areas. As they state: “The estimated 
percentage of the population living near coastal areas according to the ABS is 84%, therefore 
this proportion of the total populations was used in order to determine a more conservative 
estimate of recreational fishing effort from marine waters.” Hence, the “… estimated coastal 
populations, participation rates and per capita recreational catch rates (kg·person-1·year-1) 
were used to represent fluctuations in recreational fishing effort over 1950-2000”. Kleisner et 
al (2015, Fig 2. p8). 

The participation rate is very influential yet estimates changed from 19.5% in 1970  up to 34% 
in 1980. Kleisner et al (2015, p8) then state “We realize these rates and their interpolation 
may be speculative and uncertain. … We recognise this may have contributed to potential 
over-estimation of catches due to an uncertain but high estimate of participation rate. 
However, we feel that our use of a conservative  catch  rate may ameliorate any potential over-
estimation of participation rate”.  

Unfortunately, it was only their claim that the catch-per-person was an underestimate that 
supported their claim that the estimates were conservative. The approach used by Kleisner et 
al (2015) also ignores the potential influence of the changing availability through time 
brought about by the combined fishing that occurred. Various scenarios have already been 
explored where the levels of recreational catches were changed, these would need to be 
extended. 

3.4.5 Recommendation 3 
The effect of recreational catch reductions, especially during the reconstructed period prior 
to 2001 should be further explored using a more stable model structure that incorporates a 
domed selectivity. This could include a linear increase in recreational catch from 1941 to 
2001. 

A common effect of including recreational catches, which include no CPUE or composition 
data, into a stock assessment is they lead to an increase in the productivity that effectively 
accounts for the extra catches that were removed while leaving most other model outputs 
approximately the same. As stated by Rudd and Branch (2017, p 313) “If, for example, 50% 
of all fishery catches are consistently unreported, estimates of population size and sustainable 
yield will be 50% lower, but estimates of current exploitation rate and fishery status will be 
unbiased.” This can operate even in very data-poor fisheries (Haddon et al, 2019, section 15.4 
Significant Unknown Recreational Catches. p 71 onwards). 

To check these ideas about recreational catches primarily altering productivity, an SS3 
scenario was put together where the recreational catches were distributed proportionally to 
the north and south commercial fleets in an otherwise identical scenario. In each year the 
recreational catch was sub-divided among the two remaining fleets in proportion to their 
relative catches, base_v23_domed2Flt, was compared with the base_v23_domedEst, where 
each starts with the same domed selectivity. During the model fitting all fitted parameters 
within base_v23_domed2Flt were free to vary from their original values. 
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Table 3.1: A comparison of trial scenarios base_v23_domedEst, base_v23_domed2Flt, and base_v23_domedlowRec. All 
scenarios have had the variability of their composition data tuned so their likelihoods differ from the base_v23 scenario. 

 base_v23_domedEst base_v23_domed2Flt base_v23_domedlowRec 
EndYear 2024.00000 2024.00000 2024.00000 
Depletion 0.05946 0.05946 0.06695 

Bzero 2599.40000 2599.40000 2356.65000 
1-SPR 0.47144 0.47144 0.47144 

M 0.30000 0.30000 0.30000 
h 0.70000 0.70000 0.70000 

sigmaR 0.50000 0.50000 0.50000 
TotalL 552.07200 552.07200 552.50100 
Index -42.66660 -42.66660 -42.80550 

LengthCompL 185.03300 185.03300 185.54200 
AgeCompL 357.51400 357.51400 357.27400 

Recruit 5.45623 5.45623 5.75411 
Param_Priors 46.73420 46.73420 46.73420 

Forecast_Recruitment 0.00000 0.00000 0.00000 
Maximum_Gradient 0.00001 0.01849 0.00915 

Despite the maximum gradients being very different among the domed scenarios they all 
converged and estimated uncertainty. Each of their model outputs for the first two are 
identical to five places. The ‘somewhat’ domed selectivity used in all three scenarios appears 
to have made all models more stable than models with logistic selectivity. The important 
things to note, however, are that removal of the recreational fleet and distributing their 
catches among the commercial fleets in the domed2Flt scenario did not change the modelled 
outcomes relative to the domedEst scenario which retained the separate recreational fleet. The 
added catch from the recreational fleet mainly altered productivity. This is confirmed by 
decreasing the recreational catch in the years prior to the first survey in 2001, as in scenario 
domedlowRec, which had the effect of lowering the Bzero value and also lowering the 
estimated Maximum Sustainable Yield (Table 3.2). Despite these changes the estimated 
depletion level changed very little so the absolute amount of recreational catch is no longer 
the problem it was in the original basecase. 

Table 3.2: A comparison of the productivity of scenarios domedEst, domed2Flt, and domedlowRec. All scenarios have 
had the variability of their composition data tuned so their likelihoods differ from the base_v23 scenario. 

X base_v23_domedEst base_v23_domed2Flt base_v23_domedlowRec 
Bzero 2599.400 2599.400 2356.650 
MSY 509.310 509.310 461.617 
Bmsy 671.400 671.400 608.758 

DeplMSY 0.258 0.258 0.258 

If the dynamics in each scenario are compared, the similarities and differences become clear 
(Figure 3.1). The spawning biomass for the Est and 2Flt scenarios sits on top of each other 
and so only a red line shows, but it is greater than lowRes which has lower productivity as 
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well as lower catch. While the overall fishing mortality is the same for the two with complete 
catches the maximum by fleet varies because of how that catch is distributed in domed2Flt. 

Figure 3.1: A comparison of the dynamics of three domed selectivity scenarios illustrating where they are similar and 
where they differ. 

3.4.6 Ageing Data 
It is unfortunate, but the limited ageing data included in the stock assessment is only having 
minor effects. This is illustrated by the scenario base_v23_ref_rec8_no_age, which excluded 
all age data (Figure 3.2). The second suggestion is to not use conditional age-at-length with 
the ageing data but these results suggest it will not make a great deal of difference either way. 
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Figure 3.2: A comparison of the basecase, base_v23, with the same model excluding all ageing data. The ageing data has 
little influence over the model fit. 

After the index/CPUE data the ageing data is often the most influential with respect to 
defining the dynamics. It is the capacity to follow individual cohorts that gives it the 
influence it can have. Unfortunately, the number of years of ageing data available seems 
limited to only three, 1999 - 2001 (Helidoniotis, 2026b; Stewart et al, Draft manuscript). It 
might be worth checking that all available ageing data are being used, and whether there are 
any other ageing data available, perhaps in other jurisdictions within the eastern stock. 

3.4.7 Suggestion 1 
Examine whether all available ageing data in NSW have been used and inquire whether other 
jurisdictions within the eastern stock have useable ageing data. 

Within the model the ageing data have been used to generate conditional length-at-age data, 
which uses the ageing data as age-length keys so as to leverage the usually much greater 
sample sizes taken of the length-composition. Usually this is good practice, but some recent 
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research has placed doubt in this being optimum in certain circumstances. Unfortunately, 
those circumstances obtain with the eastern kingfish. As stated in the latest Stock Synthesis 
Manual, (Methot et al, 2024, p71) “However, simulation research has shown that the use of 
conditional age-at-length data can result in biased growth estimates in the presence of 
unaccounted for age-based movement when length-based selectivity is assumed (Lee et al., 
2017).” Relatively low sample sizes or large number of missing ages (ages 3 - 5 are 
uncommmon in the data) can also compromise the conversion of ageing data to a conditional 
age-at-length data set. 

3.4.8 Suggestion 2 
Explore the effect of using the ageing data only as a sample of the expected ages in given 
years rather than conversion to conditional age-at-length data. 

However, in the case of the yellowtail kingfish assessment the bigger issue is the presence of 
only three years of ageing data (this is clear from the minor influence it has one the 
assessment). It is understood that the cost of the destructive sampling of such valuable fish is 
prohibitive, however, it would be worth exploring alternative sources of such data. The 
collection of fish frames with head intact from recreational, charter vessels, or processors, 
might provide a suitable source, though care over samples being biased towards trophy sized 
fish or other sampling issues would need to be taken. Large ageing samples across years are 
highly informative regarding recruitment dynamics and fishing mortality. Length 
composition data is a relatively uninformative replacement although it is still useful in 
combination with CPUE data. 

3.4.9 Recommendation 4 
It may not be financially feasible, but explore potential sources of regular ageing samples. 

3.4.10 Length-Composition Data 
The data summary (Helidoniotis, 2026b) is relatively thorough with regard to data included in 
the stock assessment. However, the fish trap catches that occurred between about 1985 - 1995 
were clearly highly influential as they pushed catches well above the theoretical maximum 
sustainable catches and led to serious depletion. It would make the assessment report more 
defensible if an explanation for why fish trap catches were lumped in with the line fisheries 
rather than being treated separately. It is assumed/hoped that when the length-composition of 
catch data was collected the method of capture was recorded as well as the sizes of fish. This 
may be important because while the fish traps clearly did not catch the very largest fish, just 
like the line fisheries, it may have been the fish traps that captured the smaller fish apparent 
in the early years of the north fleet catches, which led to the combined lengths across years 
having a bi-modal distribution. It would be a relatively simple test to isolate the fish trap 
catches and length-composition data (assuming gear used was recorded) and estimate their 
selectivity separately. One might expect the left hand size of the domed selectivity to differ 
from the hook and line fleets. 
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3.4.11 Recommendation 5 
_Explore whether it is possible to treat the fish trap catches and associated length-
composition data separately so that its domed shaped selectivity could be estimated 
separately. (see also recommendation 10).) 

br> 

3.4.12 Index/CPUE Data 
There have been an array of management changes in the NSW kingfish fishery (Helidoniotis 
(2026a). Such changes, especially in things like the Mean Legal Length, can influence catch-
rates and fleet dynamics. Dealing with that in a statistical standardization can be difficult. 

One potential problem relates to when “Upon filtering on the highest 95% of landings, the 
highest landings occurred in 11 logbook grids for CommCatch data (pre 2010) and 8 grids for 
FishOnline data (post 2010).” (Helidoniotis, 2026a). This can be a problem as it can obscure 
any increasing trends in the number of records of small catches and thereby obscure a signal 
suggestive of a stock decline. It is assumed that the objective behind that particular data 
filtering was to focus the standardization upon the formal reporting areas where the majority 
of targeted fishing occurs. While that objective is a sensible appraoch to removing what is 
effectively noise from the data, selecting out small catches everywhere is not the most 
effective way to achieve it. 

3.4.13 Recommendation 6 
To select for the reporting areas containing the greatest catches, removing the less important 
areas, select on total catch by area. This will avoid the risk of obscuring an upward trend in 
small catches, indicative of a decline, should one exist. 

An explicit assumption is made in the assessment that “Catch rates are proportional to 
abundance of legal-sized Yellowtail Kingfish, and have not been spatially weighted” 
(Helidoniotis et al, 2026, p19). Generally, fishers are extremely good at what they do and can 
often maintain their catch-rates in the face of declining stocks (= hyper-stability). The issue 
of hyper-stability is identified as a possibility in the assessment report’s ‘Remaining Issues’ 
section. 

3.4.14 Suggestion 3 
Explore the possibility that the catch-rates are hyper-stable such that they do not provide a 
simple linear reflection of stock size. 

The catch rate analysis indicates that, within the range of variation, catch rates have been 
relatively flat and noisy from 1998 - 2024, with a kink reflective of different reporting 
requirements in 2010 so there are two relatively flat parts to the CPUE time-series. 
Nevertheless, the relative flatness of each time-series reflects the predicted stable and low 
depletion level from the stock assessment. Unfortunately, while the CPUE data is informative 
for the years in which it is available it does not cover the period of maximum stock decline. It 
would be worthwhile to explore the possibility of using fish trap catch rates, if they exist in a 
database. 
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3.4.15 Suggestion 4 
Either explain why fish trap catch rates were not used or attempt to implement them (in 
addition to separating their catches and length-composition data). 

3.5 Model Diagnostics 
The text from the ToR for this subject was: 

2. Review and comment on the model diagnostics.  

The model diagnostics included all the plotted diagnostics included in the standard r4ss 
model run summaries. Other diagnostics discussed in Carvalho et al (2021) were also 
implemented. 

3.5.1 Runs Tests for CPUE Residuals 
The diagnostics and sensitivities included using a runs test on the residuals from the fits to the 
CPUE time-series. Such runs tests are not always make or break on the acceptability of a 
stock assessment. For example, the basecase, base_v23 (base_v23_ref_rec8 in the report) has 
a runs test that fails in the northern fleet. However, r4ss has a plot of those residuals 
(Figure 3.3), which illustrates both why the runs test failed and yet the overall fit remains 
acceptable. Nevertheless, the runs test remains useful as a quick test. 

Figure 3.3: Residual plot for the ‘north’ fleet CPUE. There appear to be trends in both parts of the plot but overall the fit 
is acceptable. A runs test fails this data but it remains an acceptable fit given the overall variation in the observations. 
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3.5.2 Model Convergence 
Perhaps of greater value  are the diagnostics that relate to the whole of model validity. A  
fundamental requirement of an acceptable assessment is for the model to converge on a 
solution (a set of parameter values) that is sufficiently stable that the rate of change of the rate  
of change of the gradients on the multi-dimensional likelihood surface allow the estimation of 
uncertainty. That is what is meant by requiring that the Hessian matrix around the solution 
can be inverted. The Hessian is made up of the second-order partial differentials (second-
order gradients) for each parameter, which when inverted provides the variance-covariance 
matrix (hence the asymptotic errors or variances; Haddon, 2021, p 202). If the model fails to 
converge in this manner it could not be accepted as a basecase or an acceptable sensitivity. 

It is usually important for the final gradient for each parameter to be as small as possible. A 
shallow gradient would imply that it would only take small changes to the parameter 
concerned to have relatively large detrimental effects on the model fit, so the solution might 
not be especially stable. However, it is not uncommon in integrated stock assessments for the 
unfished biomass or the log of the unfished recruitment level to end with a relatively shallow 
gradient and yet the model will successfully converge and uncertainty can be estimated about 
each parameter and derived model outputs. Unfortunately, there is no hard and fast rule for 
this. Nevertheless, it is best to have steep gradients but it remains acceptable for the gradient 
of the Log(R0) to be relatively shallow as long as the model converges and the Hessian can 
be inverted to give the variance-covariance matrix. 

3.5.3 Jittering 
Jittering has also been used to explore the acceptability of the basecase in the assessment. 
This entails varying the initial parameter values by small amounts and checking to see that 
after the fitting process the solution remains the same. This can be done manually in a loop or 
by using the SS3diags R package (Carvalho et al, 2021). It is useful for characterizing the 
stability of the solution. However, to more appropriately characterize stability, it would be 
useful to tabulate how many trials fail to converge as well as plot out those that do. Even so, 
the use of jittering has had a long history but it has not been used as often as it should be, so 
the addition of this is a positive thing. 

3.5.4 Likelihood Profiles 
The use of likelihood profiles in stock assessments date back to the 1990s and yet still 
confuse some assessment groups today. They are an important test for whether parameters 
whose values are fixed are internally consistent with every other part of the model. They can, 
however, be misleading. For example, in the assessment report (Helidoniotis et al, 2026, 
p35), there is a set of likelihood profiles that include one for the natural mortality rate. This 
unequivocally indicates that an M = 0.35 or larger might be more appropriate. As is pointed 
out, quite rightly, in the ‘4.4.6 Remaining Issues’ section “M could be higher (0.35) than 
currently used in the model, as suggested by the likelihood profile, however this value would 
be inconsistent with the value obtained using Then et al. (2015) and Hamel and Cope (2022) 
which was 0.257” (Helidoniotis et al, 2026, p36). In fact, it appears that both this statement 
and the profile are correct. The likelihood profile is derived from the data within the 
assessment model where most ages are less than 5, with very few older than 10. That is 
consistent with an M of 0.35 or higher rather than the 0.3 used in the basecase (Figure 3.4). 
Perhaps of more interest would be to use M = 0.26. 
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Figure 3.4: The available ageing data used is primarily made up of ages up to five years old with only low proportions of 
older fish. This can distort what is considered optimum in a likelihood profile but is consistnet with older ages becoming 
less available to the fishery. 

In the case of M it would also have been useful to trial values greater than 0.35 to see the 
extent of support for such values. So, yes use likelihood profiles as they are an important 
component for characterizing the uncertainty and the validity of the model fit, but interpret 
their implications within the model environment. In this case, it suggests a lack of sufficient 
ageing data rather than a bad fixed estimate of M. 

When conducting a likelihood profile an approximation to what constitutes a significant 
difference is where a profile deviates from the minimum negative log-likelihood by more 
than 1.92 (Venzon and Moolgavkar, 1988; Haddon, 2021, Section 6.6, p209). If likelihood 
profiles are restricted to values of the fixed parameters that lead to deviations from the 
smallest value by no more than 5 - 10 likelihood units, this will allow for the fine detail of the 
various drivers of model fit or data conflicts to be observed more clearly. 

3.5.5 Suggestion 5 
Improve the clarity of any likelihood profiles of fixed parameters by constraining the trial 
values of those parameters to those that lead to no more than 5 - 10 likelihood units from the 
minimum. 

3.5.6 Retrospective Analyses 
These entail sequentially removing all data relating to individual years starting from the latest 
year. The idea is to look for consistent trends in how adding new data sets affects the model 
outputs. Trends where the latest data always makes a model seem more positive or negative 
(ie biased) are not uncommon and suggest a model misspecification somewhere. 
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Unfortunately, such a test does not say where the model is misspecified but it is useful 
knowing there is a bias issue when new data are added. In the case of the yellowtail kingfish, 
the only deviation from stability was when the 2024 data were removed, which suggests, as a 
starting point for exploration, that there may be something amiss with the surprisingly high 
estimate of recreational fishing in 2024. Without this diagnostic it might not have been 
apparent that something about the 2024 data was inconsistent with the rest of the dynamics. 

3.5.7 Conclusions 
The spread of diagnostics used is very good although including more interpretation of their 
implications explicitly within the assessment report would improve the defensibility of the 
whole. Without more interpretative text in the report, less experienced readers may form their 
own, possibly erroneous, conclusions. The same can be said for the other plots derived from 
r4SS. It is invariably clearer to provide the explicit interpretation that the assessment team 
places on the model outputs rather than let the diagrams speak for themselves to possible less 
practiced people. 

3.5.8 Recommendation 7 
The implications of the diagnostic plots and tables should receive more explicit descriptive 
text in the assessment report. This is also the case for the other plots derived from r4ss. 

Unfortunately, the recommendations suggesting replacing the current basecase with one that 
uses domed selectivity (and other recommendations) imply that all of the sensitivities and 
diagnostic tests will need to be repeated. This will take time and delay the production of a 
finalized stock assessment report. While it is not expected that a slight domed shaped 
selectivity will greatly change the model outcomes in terms of depletion and future catches, 
the repeat of these test will still be required. This will undoubtedly delay the production of 
the final report, although need not delay work on the harvest strategy as the recommendations 
do not appreciable alter the model outcomes in terms of expected depletion levels. 

3.6 Sensitivity Tests and Alternative Model Scenarios 
The text from the ToR for this subject was: 

3. Comment on the sensitivity tests and alternative model scenarios and whether they 
adequately capture uncertainty.  

The sensitivity tests and alternative scenarios overlap significantly with some of the 
diagnostic tests. Thus, the likelihood profiles covered off on some of the implications of 
changing the natural mortality M from 0.15 - 0.4 and steepness from 0.3 - 0.9, although, 
while many of those scenarios would have fitted the data to the model many would not have 
converged properly. 

The Table 10 in the stock assessment report (Helidoniotis et al, 2026, p 37) lists 12 of the 
scenarios attempted. It is stated that two failed to converge, so well done on getting the rest to 
do so. However, a tabulation of which of the many other scenarios examined (encompassing 
alternative model structures and sensitivities) that managed to converge and which didn’t 
would have value, and be more convincing than simply stating that the basecase and related 
models are relatively unstable. Normally such a table would not be necessary because 
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basecases and their derivatives are usually assumed to converge. If the logistic basecase is 
retained (not recommended) then such a table would be reasonable. 

3.6.1 Suggestion 6 
If the logistic selectivity basecase is retained then include a table of which scenarios 
converged and which failed as a defense for continuing with the logistic selectivity. 

The stock synthesis files for twenty-five scenarios were included with the review materials, 
though only a sub-set of these have been repeated during this review. The 25 are themselves 
merely a sub-set of all that have been done. The ones seen during the review cover the usual 
range of sensitivity tests on steepness, natural mortality, but also completely removing the 
CPUE data. Another removed all ageing data, which, along with the removal of CPUE data 
are relatively extreme sensitivity tests. However, they do provide insights into the 
informativeness of the different data series (see Figure 3.2). 

There are always more alternatives and related sensitivity tests that can be done but the ones 
covered in the assessment provide a good appreciation of the validity of many of the 
assumptions behind the model structure chosen and the selection of values for the fixed 
parameters. 

Once again, the recommended changes to the basecase implies that these will need to be 
repeated before the assessment report can be finalized. 

3.7 Suitability of the Modelling Approach used in the Assessment 
The text from the ToR for this subject was: 

4. Provide advice on the suitability of the modelling approach used in the assessment and 
identify possible alternative approaches – noting  that connectivity of kingfish stocks across 
jurisdictions is not well understood.  

The assessment report begins by describing the stock structure of yellowtail kingfish in 
Australia, concluding there is an ‘eastern’ and a ‘western’ stock, with the ‘eastern’ stock 
extending from parts of Queensland to parts of South Australia. Nevertheless, the assessment 
is focussed on the NSW fishery. The acceptability of this decision is dependent upon on the 
scale of catches in the other jurisdictions overlapping the geographical extent of the ‘eastern’ 
stock. If they are trivial to small then any distortion introduced by ignoring catches and other 
data from outside of NSW might be small. However, yellowtail kingfish can be highly 
mobile, and possibly become more so as they age and grow (hence the single extensive 
geographical spread of the stock). 

While it may be true that the connectivity across jurisdiction is not well understood, it seems 
reasonable, at some future stage, to try to develop a stock assessment for the whole stock, 
depending on data availability. Currently, with the NSW-only stock assessment, the implicit 
assumption is made that there is no significant emigration or immigration either out of or into 
NSW waters (and it seems highly likely that that assumption is false). Such movement may 
indeed be low but to assume no movement such that the NSW fishery is an entity in itself 
would be difficult to defend given the evidence for the reality of the ‘eastern’ stock. It is 
acceptable as the basis of a first assessment but it would strengthen the assessment report if 
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the possibility of a stock wide assessment were discussed, even briefly, in the current report. 
Future assessments might first treat the whole stock as a dynamic pool such that there were 
no implied delays brought about by movement dynamics. Later assessments still, might 
attempt to use the available tagging data to characterize movement rates between a spatail 
structure based on jurisdictions. Recommendation 2, under the Commercial Catch section, 
already addresses this need. 

There are other recommendations regarding future explorations with respect to the fish trap 
catches (Recommendation 5). It seems highly unlikely that fish traps would have the same 
selectivity as hook and line methods. If fish traps also select for smaller fish than hook and 
line gear this would explain the smaller fish caught in the 1980s and early 1990s. Of course, 
this would only be possible if the catch data and the length-composition data recorded which 
gear measured fish came from. 

The inclusion of the early estuarine catches of kingfish in the NSW fishery has also been 
recommended already (Recommendation 1). All such decisions need an explanation in the 
report. 

Where it is possible, in terms of data availability, the use of a formal integrated stock 
assessment model to conduct a stock assessment for a species is current good practice. One 
advantage of using a pre-built stock assessment framework such as Stock Synthesis is that it 
has been developed over many years and been tested through being used in very many 
fisheries, including in Australia. This means it should retain fewer software and logical bugs 
than can be expected from the first few interations of any custom built assessment model. 

Stock assessment models remain under development and there are teams in the USA 
developing what are being called the ‘next generation’ of stock assessment models (Hoyle et 
al, 2022). This is an ambitious undertaking and will include translation software to convert 
current Stock Synthesis input files into whatever format is required by the new model. 
However, for the next 4 - 8 years it would appear to be a sensible strategy to remain using 
and improving the kingfish model using stock synthesis and wait to determine whether the 
next generation would be a more relevant assessment framework once it is ready for use. 

Currently, there is no agreed formal harvest strategy so the strategy of projecting the model 
dynamics forward with constant catches remains the most useful option rather than inventing 
plausible harvest strategy settings. This can change, if desired, once a formal harvest strategy 
has been agreed. 
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3.8 Uncertainty regarding Selectivity 
The text from the ToR for this subject was: 

5. Given uncertainty with respect to the selectivity of the commercial fishery (logistic v dome) 
is it reasonable to default to logistic for the purpose of a base-case scenario.  

Except for between 1984 - 1996, when fish traps caught large numbers of kingfish, the 
primary fishing methods used involved some form of line and hook. The size selectivity of a 
fishing gear, as it is implemented within integrated stock assessment models, is a 
combination of the physical selectivity of the fishing gear for the fish species, as well as what 
sizes of fish are available in different areas within the fishery. This can be especially 
important when directional movement with growth, development, or age occurs. 

Typically, line and hook fishing gear tends to exhibit a form of dome shaped selectivity 
across sizes and ages (Figure 3.5). This occurs because the size of hooks used can be too 
large to be effective for some smaller fish and too small to be effective for some larger fish 
(irrespective of their availability where the fishing occurs). Net based gears, especially trawl 
gear, tends to have a logistic selectivity (Figure 3.6) where once a fish become selected by the 
gear all subsequent sizes and ages remain selected. However, if a fish species grows and 
becomes capable of relatively fast swimming, then even trawls can fail to catch the largest 
individuals. 

The dominant fishing gears in the Yellowtail Kingfish fishery include handline, trolling, with  
relatively minor contributions from jigging and droplining. In addition, from the 1980s to the 
mid-1990s, pelagic fish  traps dominated the catches until they were banned (Helidoniotis et  
al, 2026 p 3). Recreational fishing also leads to  significant catches although little or no data 
are available to estimate their selectivity. Given this diversity of methods and the fact there 
are spatial differences in the fishery it would be possible to consider estimating the selectivity 
separately for each fishing gear and fishing region. However, that would depend on the size-
composition data and catches being recorded with respect to  the fishing gear that they were 
caught with. If data for generic fishing gears (line and hook) have been combined, as they 
might be if effort is in terms of days fished, then they would need to be considered together. 
That appears to be the case in the eastern kingfish assessment. The report would be improved 
is the reasons for considering the varied line and hooks gears together was  stated explicitly in 
the report.  

Determining whether the use of logistic selectivity as the default in the basecase scenario 
would require an examination of what evidence exists that the availability of kingfish to the 
fishing gear used is either equal across all sizes and ages or there are known differences in 
availability. 

With yellowtail kingfish, “juveniles can be found in nearshore coastal waters including 
estuaries.” whereas “adults can be found near rocky shores, reefs, islands as well in offshore 
waters around the continental shelf to depths of more than 300 m” (Hughes, 2023, p 1; 
Stewart and Hughes, 2008). A movement of larger animals off-shore has been found in recent 
research that indicates that mature fish can spend up to 80% of their time in off-shore waters 
(Goddard et al, In Press; not seen by reviewer but cited in Helidoniotis et al, 2026). This 
latter movement is important because it implies that larger fish may not be fully available to 
the mainly coastal fishery. 

The evidence supporting the notion that larger older fish are not as available available to the 
NSW fishery as smaller younger fish includes the size and age-composition of the catch 
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(where larger older fish are much less frequently observed than natural mortality alone would 
suggest, hence the likelihood profile suggesting a much higher M would provide a better fit), 
along with large amounts of classical tagging data (tag-return data) and satellite tagging data 
that provides details of exactly where different fish (admittedly low numbers) spend their 
time. Across what is known about yellowtail kingfish, there is sufficient evidence that 
supports the notion of differences in availability across sizes and ages of yellowtail kingfish. 
This invalidates the use of the logistic as the default form of selectivity, because the logistic 
assumes all fish greater than a given size are equally available. 

3.8.1 Recommendation 8 
Use a dome-shaped selectivity curve, which has much evidence to support it, rather than the 
logistic. 

Figure 3.5: An example of a domed selectivity curve using the initial parameter values used in the review. The six 
parameters, p, are in the order required by Stock Synthesis. It implies larger older animals can be up to 80% less availale 
to the fishery than fish 57 cm and smaller. 
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Figure 3.6: An arbitrary example of a logistic selectivity curve. It implies that once full selection occurs all animals 
larger than that are fully available to the fishery. 

There can problems, however, when applying a domed shaped selectivity curve to a fishery. 
The first issue is that a domed shaped selectivity curve (Figure 3.5), will amplify the 
influence of any observations of larger older fish that have occurred. If those larger fish that 
have been taken are not representative of the relative abundance in the stock then the domed 
shaped selectivity can effectively invent mature biomass where little exists and upwardly bias 
estimates of mature biomass depletion. 

The second issue is that estimating the parameters of a domed shaped selectivity curve is 
often difficult primarily because of a lack of the hypothesized less available larger older fish. 
The logistic curve has two parameters while the domed selectivity has six. Except for 
parameter 1 (the size/age where selectivity first become 1.0; Figure 3.5), the parameters of 
the domed curve are a form of modified inverse logit that produces values that are not 
particularly intuitively obvious (though they are very good at staying within possible ranges, 
which is why they are used). However, parameter 5 (selectivity of the first size/age) is 
generally set very close to zero, a large negative number, which reflects the value in a 
logistic. Parameters 1 and 3, the gradient of the ascending limb together approximate the 
parameters of the logistic. It is often possible to estimate parameter 2, the size/age where 
selectivity first begins to decline, and parameter 4,the gradient of the descending limb, but 
parameter 6, the selectivity of the last size or age class is the hardest parameter to try to 
estimate simply due to a lack of informaiton. The satellite tracking data suggest that 
something like 50-70% of fish spent up to 80% of their time in offshore waters outside the 
usual fishing grounds, which suggests an average availability of between 40 - 56%. Given the 
relatively small sample size it should be possible to defend availability of the largest sizes to 
be between approximately 50 - 60%, with the possibility that it could be lower. 

When using the domed selectivity it is a reasonable strategy to attempt to estimate parameters 
1 - 4 (though p4 can also be tricky), but to set p5 = -999 and p6 to a value that sets the initial 
selectivity to the proportion being explored. Attempting to estimate all six parameters for the 
domed selectivity is possibly over-parameterizing the selectivity model. There is no 
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information available to estimate the historical selectivity but the integrated analysis will be 
able to find a solution for the under-determined parameters that optimizes the fit to 
everything else. However, this does not mean these parameters are meaningful. Over-
parameterized models invariably provide the best fit to data possible, which is one reason 
why it is best to start with the simplest model adding complexity where needed and where 
there is information available to inform the parameters added. 

3.8.2 Recommendation 9 
Attempt to estimate the domed selectivity parameters 1 - 4, while fixing parameter 5 = -999 
and fix parameter 6, the selectivity of the final size-class, to a value that reflects a degree of 
relative availability at least consistent with other observations (perhaps between 50 - 60%). 
This value should be explored to determine over what range of P6 values the improved 
stability and fit occurs while not changing the estimated depletion levels overmuch. 

An example model scenario that attempted to fit the first four domed selectivity parameters, 
tune the variances of the composition data, and adjust the recruitment bias ramp parameters 
(base_v23_domedEst1234) was attempted, which produced good results even though the 
final availability of the largest size class was set to about 65% of the maximum. The bi-modal 
size-composition data observed in the north remains an issue, with the model failing to fit the 
smaller mode. While the model fit to the southern length composition data is relatively good 
(except for a small tail of smaller fish), the fitted selectivity, using four parameters fails to fit 
the northern data convincingly (Figure 3.7). 
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Figure 3.7: The r4ss plot of the aggregated through time length composition data by fleet along with the predicted model 
fits. While the south fleet fits well the south fleet fails. 

When the south fleet is considered year by year it becomes clear that the failure to fit relates 
to length-composition data from 1990 and earlier, though 1978 may be an exception. With 
the next year of data being in 1999. The earlier data samples all had relatively small effective 
sample sizes despite some years having very large samples. The fit to the later samples was 
generally relatively close (Figure 3.8). A similar situation is seen with the south fleet 
(Figure 3.9) 
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Figure 3.8: Individual year length-composition model fits, illustrating the poor fits from 1980 - 1990, relatively good fits 
from 1999 - 2023. 

The fish trap fishery was operating between 1985 and 1995 and there may have been a 
different selectivity operating during that period. It would be worthwhile adding a time-block 
to the selectivity time-series to determine if that improves the fit to the bi-model distribution 
in the north and the small tail to the distribution in the south. 

3.8.3 Recommendation 10 
Explore adding an extra block to the selectivity time-blocking structure between 1980 and 
1990, with the aim of attempting to capture the smaller fish taken during that time. 
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Figure 3.9: Individual year length-composition model fits for the ‘south’ fleet, illustrating the poor fits from 1986 - 1989, 
relatively good fits from 1999 - 2023. 

3.9 Recommendations for Future Stock Assessments for Kingfish 
in NSW  
The text from the ToR for this subject was: 

6. Provide recommendations for future stock assessments for Kingfish in NSW,  including 
consideration of spatial structure and the potential for new data sources.  

At this stage in the development of the stock assessment, and in the face of the significant 
change to the model structure suggested, especially in Recommendations 1, 5, 8, and 9, 
changes other than those already suggested in all 10 recommendations and four of the 
suggestions would be superfluous. 

Once a formal harvest strategy has been developed the approach used to make forward 
projections that entails using fixed catch levels could change but should be retained until a 
harvest strategy is properly defined. 
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3.9.1 Recommendation 11 
In the forward projections continue to use alternative constant catches to make management 
recommendations until a formal harvest strategy has been developed. By providing a table of 
the implications of alternative constant catch projections and their relative risks the 
managers can make the required informed decisions in the absence of a harvest strategy. 
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5. Terms of Reference 
Review of NSW Yellowtail Kingfish stock assessment 

Review the robustness of the NSW Yellowtail Kingfish stock assessment, and its suitability 
to inform a NSW specific harvest strategy that is based on estimates of spawning biomass, 
depletion and their projections under fixed and variable levels of catch. In particular: 

1. Review the adequacy of the data, model assumptions and the Stock Synthesis input 
files to achieve the objectives of the stock assessment. 

2. Review and comment on the model diagnostics.  
3. Comment on the sensitivity tests and alternative model scenarios and whether they 

adequately capture uncertainty.  
4. Provide advice on the suitability of the modelling approach used in the assessment and 

identify possible alternative approaches – noting that connectivity of kingfish stocks 
across jurisdictions is not well understood. 

5. Given uncertainty with respect  to the selectivity of the commercial fishery (logistic v 
dome) is it reasonable to default to logistic for the purpose of a base-case scenario.  

6. Provide recommendations for future stock assessments for Kingfish in NSW, including 
consideration of spatial structure and the potential for new data sources.  

A formal written report of the findings of the review is to be provided to a nominated person 
from NSW DPIRD. The written review and review author identification may be released and 
made publicly available. 
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