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4 Discussion

Although the overall trend is one of rising CPUE for all regions, the surplus production models
were difficult to fit unless the assumption was made that overall biomass is very low
compared to unfished equilibrium (virgin) biomass. The only surplus production model run
that was able to estimate all four of the parameters was in the ECCY region, where B4/K was
estimated to be 0.04 (Figure 9). This means that, according to the model fit, in 1989 the stock
was down to 4% of its virgin biomass, and at only 8% of Busy (biomass giving maximum
sustainable vyield). If true, this would be an extremely unsatisfactory situation from an
economical viewpoint, and (the increasing CPUE trend notwithstanding) disastrous from a
biological perspective.

According to these model fits, either the fishery is dangerously overfished or the data are
systematically an unfaithful representation of reality. However, the MSY and K arising from
the ECCY fit—at 273.5 tonnes and 2213 tonnes respectively—are above the highest ever
historical catch, and above what biological knowledge of the fishery would suggest (lan
Halliday pers. comm.). When combined with other concerns about the data already
mentioned—the ECCY region catch rates are particularly in doubt—we prefer the latter
conclusion (the data are unfaithful). This is not to say that the fishery is not overfished, just
that we cannot ascertain its status from the current data sources and within the constraints
imposed by the resources allocated to this project.

Another piece of evidence that points towards some systematic irregularity in the data (rather
than dangerous overfishing) is the overall positive trend in CPUE. Although it is technically
possible that CPUE will trend upwards over an 18-year period (or thereabouts) in a fishery at
less than 1% of virgin biomass—and the surplus production model clearly is not incompatible
with such a situation (as the results illustrate)—such a situation seems practically unlikely.

Aside from the difficulties encountered in fitting a surplus production model, the main reason
for scepticism regarding data quality is the strong fluctuations in catch rates—in some cases
indicating a more than twofold increase or decrease in abundance over the space of only a
couple of years. As mentioned in Section 3.1, it is highly likely that regulatory changes have
had an impact on the fidelity of the catch and effort data.

For example, Princess Charlotte Bay, the primary fishing area in the ECCY region, has been
subject to a number of regulatory changes over the period of greatest catch rate fluctuation.
These include (but are not limited to): Queensland Fisheries Regulations 1995; Dugong
Protection Areas (1997); Great Barrier Reef Representative Areas Program (2004). The latter
requires fishers to have a permit to fish in the Normanby River and banned fishing in the
Bizant River, two rivers which flow into the bay (Darren Rose pers. comm.). Subsequent
complementary arrangements would have been put in place by the Environmental Protection
Agency and DPI&F (Mark Lightowler pers. comm.). Over this period the catch rate trend
shows a high of 800 (units are kilograms per ‘boat month’, but are not important here) in 2000
to a low of less than 400 in 2004, and then back up to over 800 again in 2006.

It is not obvious how to attribute the particular catch rate patterns observed to the complex
history of regulatory changes (such an enterprise would be an effort-intensive, but ultimately
very worthwhile exercise). However, there are two phenomena that we can be confident are
involved. Firstly, regulatory changes that tie future access conditions to a fisher's history of
catch can result in over-reporting of catch in the period between the point when the fisher
becomes aware of this change and the point at which it is actually implemented. Because
effort is not necessarily over-reported in the same manner, catch rates will usually be skewed
upwards. Secondly, remote regions (such as Princess Charlotte Bay) can respond in a more
volatile fashion to regulatory changes because fishers might decide it is no longer worth the
effort of travelling to the location, even if the regulatory change is minimal. In other words, the
response to regulatory changes in remote regions can be highly non-continuous (‘knife-
edged’).
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Beyond regulatory change impacts, systematic changes in other un-modelled externalities
(such as fuel prices and the price fishers are paid for their catch) will also have had a negative
impact on the reliability of standardised catch rate as an index of abundance.

Turning to the issue of what can be done to rectify the data quality situation, it is clear that
having some age composition information would be of great benefit. This would allow the use
of more powerful age-based models. In particular it would allow the use of the sex, habitat
and age-structured stock assessment model (SHASSAM)—a model developed by Hall et al.
(2006) for Australian barramundi fisheries. Another detailed model is being developed to
quantify the effect of river flow on barramundi growth rates and biology in the SEC region (E-
water Barramundi project). Although some age composition data has been collected in a
number of regions for some time, a LTMP is proposed to increase the comprehensiveness of
this information source (DPI&F LTMP pers. comm.).

Another important component in understanding the barramundi fishery better is selectivity
information—quantifying the tendency for particular sizes (and consequently ages and
gender) of fish to be removed. Hyland (2007) has just completed a study on this issue that
should be of great value for future assessments.

A previous report on the barramundi fishery in Queensland, (Welch et al. 2002) came to the
conclusion that current {then up to 2002) effort levels were not a threat to the fishery. Given
that much of the extreme fluctuation in catch rates has been in the years since that report was
published, there are three main possible interpretations:

1. The data has been more inconsistent since 2002, and it is this later data that has
caused difficulties in fitting the surplus production models, and hence the Weich et al.
(2002) statement (effort levels in 2002 were not dangerous) may be valid.

2. The data has been unreliable for the whole of the time series, in which case the
Welch et al. statement must be treated with some scepticism.

3. The data are more-or-less a faithful representation of reality, in which case the
fishery is dangerously overfished. Given that CPUE has not been severely
decreasing since 2002, the Welch et al. (2002) statement must then be considered
inaccurate.

To reiterate, our preferred conclusion is for the data being unreliable (i.e. not interpretation
three), and it is quite possible that some combination of interpretation one and two is most
accurate.

In conclusion, the importance of readdressing the state of the barramundi fishery in
Queensland—once better age and selectivity data becomes available, and the fidelity of the
catch and effort data can be verified—cannot be over-emphasised.
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