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Summary
Two SCAA variants are run to explore issues that arise from the alternative DB-SRA
wreckfish assessment by MacCall (2012). First, in using SCAA to mimic that
-1
assessment which uses only CPUE data in fitting the model, an M of 0.038 yr is
found to provide the optimum fit, in contrast to the posterior median for M of
-1
0.023 yr estimated by MacCall’s analysis. Secondly, developing MacCall’s
hypothesis of a selectivity dome to explain the paucity of larger fish in the catch, a
dome of increasing steepness is introduced to the SCAA assessment with M fixed
at 0.05. The effect is to increase estimates of biomasses and MSY, and also to
improve the overall likelihood of the model fit through an improved fit to the
catch-at-length data, but the fit to the CPUE data deteriorates.

Introduction
MacCall (2012) applies a Bayesian production model estimator (DB-SRA) fitted to the CPUE but not
the catch-at-length data for the wreckfish fishery to assess the status and productivity of the
resource.
The purpose of this paper is first to duplicate the essence of the MacCall (2012) approach within the
SCAA framework of Butterworth and Rademeyer (2012). Secondly this paper then uses that same
SCAA methodology to investigate MacCall’s (2012) hypothesis of dome-shaped selectivity.

Data and Methodology
First, MacCall’s (2012) approach is mimicked by fitting the SCAA model for different fixed values of
natural mortality (M) with steepness (h) fixed at 0.75, but omitting consideration of the contribution
of the catch-at-length data to the likelihood when choosing the “best” model, i.e. basing this on the
fit to the CPUE data only.
For the second analysis, a dome in selectivity is introduced by replacing the flat-topped selectivityat-length form above a length of 40 in by an exponential decrease:

Sl = e (− slope (l −40 ))

for l > 40
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The SCAA assessment for M = 0.05 yr-1 and h = 0.75 is then re-run for a series of positive values of
slope, reflecting increasingly steeper domes, and with that greater proportions of “cryptic” larger
fish not available to the gear used.

Results
Table 1 shows the results of the first analysis. The best fit to the CPUE data only is found for M =
0.038 yr-1, with the details of this fit being shown in Fig.1.
Results for the second analysis are shown in Table 2 for a range of slope values to a maximum of 0.2.
Plots for the original fit (with flat selectivity, slope = 0) are compared to those with slope = 0.1 and
0.2 in Fig.2 (which shows the selectivity functions themselves) and Fig. 3 which reports the fit
diagnostics.

Discussion
For the first analysis, the optimal fit to the CPUE data occurs for M = 0.038 (Table 1), somewhat
larger than the posterior median of 0.023 found by MacCall (2012). The associated predicted catchat-length distribution does not match the corresponding observed distribution well (Fig. 1). The
associated value of 257 thousand lbs for MSY compares with a corresponding 350 thousand lbs for
M = 0.05.
When M is kept fixed at 0.05 and increasingly steep doming in the selectivity at length is introduced,
the estimated biomasses and MSY both increase and the overall fit in log likelihood terms improves
as a result of an improved fit to the catch-at-length distribution (Table 2). However the fit to the
CPUE deteriorates, to the extent that for slope = 0.2, the estimated biomasses become infinite and
the model fails to reflect the changes in trend in these CPUE data over time (Fig. 3).
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Table 1: Results for the runs with different M values (in yr-1), and steepness h=0.75 throughout.
Values fixed on input are bolded.

Table 2: Results for the runs with different fixed values for the selectivity slope (in units of in-1), with
M=0.05 yr-1 and h=0.75 throughout. Values fixed on input are bolded.

* The actual estimate is infinity; the value given is simply where the numerical procedure ceases
iterating further; this applies also to other biomass-related estimates.

3

Fig. 1: Results for the run with M=0.038 (h=0.75). The Fit to CAL is averaged over the years for which
data are available; for the CAL residuals, the size (area) of the bubble is proportional to the
magnitude of the corresponding standardised residual (for positive residuals the bubbles are grey,
whereas for negative residuals they are white); for the length-at-age distributions, the distributions,
starting from the left, correspond to ages 0, 1, 2, ... , 35.

Fig. 2: Selectivity-at-length and resulting selectivity-at-age for three fixed values for the selectivity
slope.
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Fig. 3: Fit to the CPUE and CAL data (as averaged over all the years with data available; for the CAL,
the filled bars reflect the data) for three runs with fixed slope for the selectivity.
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