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13 BENEFITS/MANAGEMENT OUTCOMES

The Northern Prawn Fishery has grown and contracted from the 1970’s to the present
day. From meagre beginnings, 292 vessels were licensed to fish in 1977 (Robins and
Sachse 1994). The level of effort expended by the vessels caused recruitment overfish-
ing of the tiger prawn stocks (Die et al. 2000) and effort has been reduced to 85 vessels,
currently. The process of effort reduction proved costly, of both economic and social
capital. The reduction in effort (management using input controls) in the fishery has
been overseen by the Northern Prawn Management Advisory Committee (NORMAC)
(Dichmont et al. 2003). Several methods were used to reduce effort, including limited
entry, seasonal closures and input restrictions in the form of *“vessel units’ and then
‘gear units’ (Dichmont et al. 2003). License buy-backs and proportional surrenders
have severe economic fallout for statutory fishing right (SFR) license holders and gov-
ernment. Thus, the information that is used to make the management decisions for the
fishery is critical; it must be based on the best scientific fisheries data available to man-
agers.

It is critical that the managers of fisheries that are managed through input controls re-
ceive accurate and timely information on the fishery to support good decision-making
(Bishop et al. 2000, Dichmont et al. 2003). In the NPF, 1) records of commercial catch
(log-book data), 2) estimates of the fishing power of the fleet, and 3) a stock assess-
ment, are the critical components of the set of information used to manage the fishery.
The tiger prawn stock assessment is the key management tool used by NORMAC to
estimate the status of tiger prawn stock in the N aking account of the results of the
assessment, NORMAC then makes the diffi isions about the level of effort in the
fishery. Log-book catch information i ime| input into the tiger prawn stock as-
sessment. The accurate allocati tch by species is determined by the
‘species split’ undertaken usifghf ndent data. The more accurately this split
Is undertaken, the better th i re made. If these decisions are contentious
and cause social disruption ic cost, at least with state-of-the-art management
data, the restructuring is un Ken for the right reasons.

Our current revision of the species split has improved the accuracy of the partitioning of
the two tiger prawns by species and thus the precision of the tiger prawn stock assess-
ment. As NORMAC considers the optimal effort levels in the fishery and effort-
controls underpin the management of the fishery, decisions made can be made on the
most up-to-date data and statistical analyses available. We have incorporated all of the
historical data that are available into the model, including benthic stress and other sedi-
ment variables for the first time.

Crucially, we have incorporated extensive current data that were collected by this pro-
ject (2002-2004) and during the NPF Monitoring Surveys (2002-2005) to account for an
shift in the regional abundance of the two tiger prawn species due to fishing pressure
that has been identified during recent stock assessments (Dichmont ez al. 2001; Ye et al.
2006). The recent data has provided confirmation of the shift in species due to the dif-
ferent response of each species to fishing pressure. The abundance of Brown Tiger
prawns in the Mornington region declined due to fishing in the 1990s, while during this
decade their abundance has increased in response to the August closed season that re-
duced fishing pressure on the species. The artificial change in species proportion by
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region was identified as a critical gap in information that may skew the outputs of re-
cent stock assessments which used pre-1998 data to partition species (and the revision
of the historical data sets has led us to the conclusion that most of the post 1994 data
then used was somewhat unreliable). We have accounted for the current partition of the
two tiger prawn species and the latest stock assessment provides the most accurate es-
timate of the status of the two stocks. The new outputs of the stock assessment can be
used by NORMAC to re-visit the management of the NPF.

14 CONCLUSION

This project has enhanced our understanding of species composition and distribution
within the NPF. It acquired current, in-season data from the commercial catch in a stra-
tegic way that closely mirrors the movement of the fleet. Also through the careful
compilation of historical and associated current data sets, and their integration through a
variety of modelling and data analysis techniques, it has shed as much light as possible
on the really important issue of dividing catch and effort by different species.

In 2001, the FRDC-funded ‘Risk’ project indicated that the proportion of brown tiger
prawns in the ‘tiger prawn’ taxonomic group had in recent years declined everywhere to
a considerable extent. This project confirms that a decline has taken place, but shows
that the effect on the stock assessment is not as dramatic as anticipated. A key project
outcome is the necessity to monitor species composition of tiger prawn stock in the NPF
over the medium term, probably with a lower intensity of field sampling than this pro-
ject. The ongoing input of data into the system developed here is vital both to validate
the models currently in use and to further investigate a continuing shift of the species
composition of the tiger prawn fishery.

Our analysis also found a reduction of |
prawn’ taxonomic group. The spegie
stocks also should continue tg. b

the proportion of M. ensis in the ‘endeavour
i the future catches of these two prawn
. A assessment of the endeavour prawn
stocks is a recommendatio G, and well overdue. The current ‘Eco-
nomic MSE’ project (PI ont) will address this issue. Our project has
successfully provided the ¢ IFfirst step in the process: a reliable mechanism of allo-
cating the commercial catchfaCcurately to the component biological species.

The project has coped with a considerable number of unexpected issues. The historical
data sets required modification to make them mutually compatible for use in our mod-
els. The datasets have been enhanced to become a valuable intellectual property
resource for the Australian marine biosphere; from which future researchers and pro-
jects stand to benefit enormously.

Length-weight relationship curves gave rise to another unexpected, though largely theo-
retical challenge to the implementation of the research plan. It became clear to us that
the published parameters were not reliable. Robust methods were needed to estimate
the length-weight relationships with real data, as opposed to artificially cleaned data.
However, the major achievement of this section of the work was to devise a robust way
of estimating these curves from aggregate data. This allowed us to work at the scale of
the NPF catch (which could be many hundreds of animals), rather than work at the scale
of individuals and then to gross-up the results to entire catches.

Finally, we make the point that the species distribution model is primarily a device for
catch allocation in the stock assessments; that is, an input. A revision of the 2004 stock



