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1. NON-TECHNICAL SUMMARY AND RECOMMENDATIONS 

In the Northern Prawn Fishery (NPF), ‘tiger’ and ‘endeavour’ prawns are actually com-
posites of two biological species, Penaeus semisulcatus and P. esculentus for the tiger 
prawn group (‘grooved’ and ‘brown’ tigers) and Metapenaeus endeavouri and M. ensis 
for the endeavour group (‘blue-tailed’ and ‘red-tailed’ endeavours).  Since each biologi-
cal species occupies a separate ecological niche, it is important that the management of 
the fishery protect the sustainability of each.  However, as the catch is reported in spe-
cies groups only, commercial catches must be partitioned into catches of each 
component species before a stock assessment of a species can be done.  The partition is 
undertaken using data from biological surveys where species have been separated and 
recorded.  Using such data, statistical prediction models can be constructed for the dis-
tribution of the two species in space and time.  To predict the proportion of any one 
biological species in a tiger or endeavour prawn catch, the models use the catch loca-
tion, time of year, bathymetry, and perhaps other environmental variables. 

The ‘Species Distribution’ project had two major aims: firstly to collect new data to up-
date the statistical models used for catch allocation, and thus to verify that they are still 
pertinent to the current stock situation; and secondly to devise better statistical processes 
for catch allocation which, and if possible make better use of the available data and 
yield more accurate predictions of species proportions.  During the course of the project 
it became clear that this goal would require a major quality assurance exercise on the 
historical data.   Most of the historical data had been collected for entirely different pur-
poses and in some cases the meta-data was incomplete or ambiguous.  Devising a 
species allocation process for endeavour prawns was not part of the original proposal, 
but added during the project.   

The project obtained up-to-date data by two methods:  

1) the collection and analysis of data in 2002-2004 during a field sampling project in 
the NPF and  

2) the management and analysis of data from other projects, both recent (NPF Monitor-
ing data, 2002-2004) and historical data, as mentioned above. 

Ten major initiatives and activities were undertaken as part of the project:  

• the design and implementation of a sampling program (including a protocol for 
future surveys) that has successfully collected 425 tiger prawn samples (5 kg 
each) from a wide area within the NPF; and was supported by the establishment 
of a good relationship with Industry (about 24 NPF vessels cooperated with the 
project over two years) to provide high quality samples for on-shore processing 
and measurement;  

• identification and assembly of historical data and contemporary data into a com-
bined dataset of acceptable integrity for statistical purposes, that now spans 
nearly 30 years of the history of the NPF; 

• development of an ORACLE database to allow permanent storage of the data 
and ready, reliable future access as need be;  

• reports to Industry and the NPF RAG; including a report to the NPF RAG in 
2003 and ongoing reports to Industry outlining preliminary results;  
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• a revision and re-estimation of length-weight relationship curves for both sexes 
of all four species using both standard and non-standard data; used both in this 
project and in the NPF tiger prawn stock assessment,  

• devising, testing and comparing new catch/weight allocations methodologies for 
tiger, endeavour and banana prawns; 

• investigating the possible utility of commercial size class information for catch 
allocation purposes; 

• an amendment to the process for effort allocation in the fishery, necessary for 
both this project and for the stock assessment, which appears to remove several 
anomalies, 

• as a check on the impact of the new data and new technologies, the project did a 
re-run of the tiger prawn stock assessment using the new catch allocation mod-
els.   

• a catch allocation process for banana prawns, also a composite of two biological 
species, as a by-product of the research effort. 

The major issues that motivated a project of this nature at the present time were 

1) the fact that no in-season survey data had been collected for several years and al-
though some data was about to become available from the NPF monitoring project, 
complementary in-season data was essential, 

2) that previous species allocations studies in 1999/2000 had raised the possibility of a 
general shift in species proportions in the tiger prawn stocks from brown tigers in 
favour of grooved tigers, but in the absence of new data the evidence was very un-
clear and ambiguous 

3) the general need to keep this aspect of the stock assessment process up to date and 
make use of the most effective modern statistical technologies, so that catch alloca-
tion can be as reliable as possible. 

The possibility of a general shift in proportions from brown to grooved tiger prawns re-
mains a live possibility, however the project has established that it may not be as large 
or as dramatic as was once thought, and will recommend that present stock assessments 
be based on a ‘stationary’ catch allocation model, that is, one with variations from place 
to place and from time to time within a year, but with the same pattern for all years.    
The long-term trend possibility, however, implies that continued monitoring of the fish-
ery for species composition should be a management priority.  It is very clear now that 
species composition patterns in the NPF are complex and dynamic, with both regular 
and random fluctuations even on a local scale, at least for some very important parts of 
the fishery.  This alone also makes continued monitoring of species distribution with all 
year round data a strong priority for management.  Although the corpus of data which 
now exists is extensive, from the point of view of species composition it has been col-
lected in an unplanned and sometimes inefficient way.  Learning the laws which govern 
such complex and dynamic systems require a very balanced and targeted sampling ef-
fort that respects both the spatial and temporal coverage and the fishing patterns of the 
fleet. 
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One major effect of the new species allocation process to be recommended in this report 
is that when it is used in the stock assessment, the outcome with respect to brown tiger 
prawns changes radically.  Under the old system it appeared that brown tiger stocks had 
recovered from an over-fished state.  The new process suggests that this optimistic sce-
nario is not quite justified, but that the stock is still in the process of recovering from a 
serious downturn which has now been ongoing for several years.  The direction is en-
couraging, though, even if the point of recovery may not as yet have been reached. 

A general shift in proportions from brown to grooved tiger prawns remains a live possi-
bility, however the project has established that it may not be as large or as dramatic as 
was once thought, and will recommend that present stock assessments be based on a 
‘stationary’ catch allocation model, that is, one with variations from place to place and 
from time to time within a year, but with the same pattern for all years.    The long-term 
trend possibility, however, implies that continued monitoring of the fishery for species 
composition should be a management priority.  It is very clear now that species compo-
sition patterns in the NPF are complex and dynamic, with both regular and random 
fluctuations even on a local scale, at least for some very important parts of the fishery.  
This alone also makes continued monitoring of species distribution with all year round 
data a strong priority for management.  Although the corpus of data which now exists is 
extensive, from the point of view of species composition it has been collected in an un-
planned and sometimes inefficient way.  Learning the laws which govern such complex 
and dynamic systems require a very balanced and targeted sampling effort that respects 
both the spatial and temporal coverage and the fishing patterns of the fleet. 

The project found that size class information, were it to become routinely available 
through the use of electronic logbooks, for example, would only improve the accuracy 
of prediction of catch allocation to a negligible degree.  This is not to say that more 
complete and timely reporting of catch details would not be extremely important for 
some other purposes, such as the stock assessment itself, but only that for the particular 
step of species allocation it would not add very much.   

One major effect of the new species allocation process to be recommended in this report 
is that when it is used in the stock assessment, the outcome with respect to brown tiger 
prawns may not be as optimistic as the present assessment might suggest.  Under the old 
system it appeared that brown tiger stocks had recovered from an overfished state.  The 
new process suggests that this scenario is not quite justified, but that the stock is still in 
the process of recovering from a serious downturn which has now been ongoing for 
several years.  The direction is encouraging, though, even if the point of recovery may 
not as yet have been fully reached.   

1.2 SUMMARY RECOMMENDATIONS 

1. That catch and effort allocation for the purposes of stock assessment in the NPF 
tiger prawn fishery in future be based on the species distribution model known in 
this re-port as Spatial3_New. 

2. That catch and effort allocation for the purposes of stock assessment in the NPF 
en-deavour prawn fishery be done using the species distribution model in this 
report as isoSpatial3_New. 

3. That in addition to the current standard, an annual biomass dynamic stock as-
sessment model should also be conducted to test whether it provides different 
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results for brown tiger prawns as predicted by the reasoning in section 12 of this 
report. This would al-low further investigation of the difference in the annual 
catch rate trends and the weekly catch and effort data. 

4. That the banana prawn stock assessment for the NPF be done using a catch and 
effort allocation method based on the tree model presented in section 9.3. 

5. That year-round data on species composition be collected on a regular ongoing 
basis using the sampling protocols developed for this project, primarily to check 
for slow, long-term trends in species proportions but also to support ongoing re-
search in the area. 

6. That research on the species composition dynamics in the NPF continue, and 
continue to be informed by current field data. 
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