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3. BACKGROUND  

Wild-caught fisheries supply a large but decreasing tonnage of seafood for national and 
international markets (Kearney et al. 1996, Naylor et al. 2000, Watson et al. 2005).  
Historically, effort capacity has grown to meet market demand, conspicuously to a level 
that often produces recruitment over-fishing in the stocks (Kearney et al. 1996, Duffy-
Anderson et al. 2005).  Worldwide, some fish stocks have collapsed, resulting in both 
biological and social upheaval (Kurlansky 1998, Brander 2005).  Fishery managers have 
responded to unsustainable effort levels by: 

• restricting entry to the fisheries, 

• adjusting the fishing season by imposing or retracting seasonal closures,  

• limiting the degree and type of fishing gear that can be deployed, or  

• setting quotas for the allowable catch (e.g. ITQs).   

In Australia’s Northern Prawn Fishery (NPF), effort is controlled through input con-
trols; restricted entry, seasonal closures and gear restrictions (Bishop et al. 2000, 
Dichmont et al. 2003).    

The NPF is a fishery self-managed by a committee comprised of industry, science, gov-
ernment and environmental representatives, a management model praised by some 
fishery policy makers (Lane and Stephenson 2000).  Since inception, the science mem-
bers have provided the management committee with advice supported by 30 years of 
research on NPF stocks; management decisions based on best scientific data are critical 
for input-controlled fisheries (Bishop et al. 2000).  Two predominant species groups of 
prawns (banana prawns and tiger prawns) are caught in the NPF (Kenyon et al. 2004).  
They are mostly caught at different times of the year and are managed in different ways.  
Tiger prawns are the most vulnerable to recruitment over-fishing (Wang and Die 1996, 
Die et al. 2000, Dichmont et al. 2003).  An annual tiger prawn stock assessment that 
uses log-book catch-and-effort data forms the foundation of their advice on setting ef-
fort levels in the tiger prawn fishery, which is dominated by two species, Penaeus 
esculentus (Brown Tiger prawns) and Penaeus semisulcatus (Grooved Tiger prawns).  
The fishing industry does not partition the commercial catch by species; the catch that is 
labelled as ‘Tiger prawns’ is a composite of the two biologically separate species 
(Venables and Dichmont 2004).  Thus, the NPF logbook data do not discriminate be-
tween the species. From a marketing and economic viewpoint, the differences between 
the tiger prawn species are immaterial, yet biologically they are distinct (Somers 1987).     

The two tiger prawn species occupy separate ecological niches and their sustainability 
under fishing is different (Dichmont et al. 2003).  Grooved tiger prawns are more mo-
bile, moving offshore during March to May and back inshore to the areas where they are 
fished during August, in an annual migration cycle (Somers and Kirkwood 1991).  
While they are offshore, they are less vulnerable to fishing (Wang and Die 1996).  In 
contrast, brown tiger prawns are more sedentary; they move from inshore nursery habi-
tats to deeper waters where they are fished, but they do not migrate further offshore and 
return (Somers 1987, Somers et al. 1987; Somers, 1994). This means that each species 
has different susceptibility to capture within a year. As well, within the Gulf of Carpen-
taria the distribution of each species is determined in part by substrate microhabitat; for 
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example brown tiger prawns favour sandy substrates while grooved tiger prawns are 
more abundant on muddy substrates.  Although there is reasonably good information on 
sediment type for most of the Gulf of Carpentaria, there are virtually no usable sediment 
data for the western regions of the fishery (west of 130◦E—Fig. 1) ().   

Thus, the tiger prawn stock assessment has to address each species separately if man-
agement is to address their sustainability.  As part of the current stock assessment, the 
populations of both Penaeus esculentus and P. semisulcatus are modelled.  In order to 
provide accurate population estimates to support management decisions, the stock as-
sessment model requires data that is separated by species.  Thus, logbook records of 
tiger prawn catch have been partitioned into separate catches for stock assessment pur-
poses (Venables and Dichmont 2004).  To achieve the partition, fishery-independent 
data is modelled to allow the catch of each species to be estimated, given the location of 
the catch and the time of year when the catch was made.  

Recently, two major issues that generate uncertainty have been identified with the NPF 
Tiger Prawn Stock Assessment:  

• The first is an issue of the scale of the historical fishery-independent data which is 
used to partition the logbook data, and hence the scale at which the species partition 
is made;  

• The second is that the data used to partition the species is over 10 years old.  If the 
populations of the two species of prawns have undergone major changes, then the 
historical distribution data may no longer be accurate and may produce a misleading 
result for the catch partition.  

Currently, the stock assessment is undertaken at the fishery level scale (i.e. NPF wide); 
while this is the case, the need for high accuracy in species partitioning at the local scale 
is not great.  Yet, it remains important to have the total catch for each species for the 
fishery estimated accurately.  However, recent projects and an external review of the 
2000 assessment have made recommendations to move from undertaking NPF-wide to 
regional stock assessments in the future; recognizing the possibility of regional stocks 
(Deriso 2001).  Regional assessments will investigate stock sustainability in different 
parts of the fishery.  Under this scenario, the species split has to be more robust at the 
local level.  As well, the collection of fishery independent abundance data was recom-
mended to provide independent indicies of abundance to augment log-book data (Ye et 
al. 2006).  The strategy will allow for a more sensitive management approach (Ye et al. 
2006, Vance et al. 2003).  

Recently, the NPF Risk Analysis Project [FRDC 98/109] investigated risk associated 
with the current fishery management in the NPF (Dichmont et al. 2001).  In part, the 
project investigated allocation methods for catches to species as a way of assessing the 
accuracy of its current methodology.  The finding was that what was then the present 
method was probably not seriously misleading for stock assessment purposes as it stood 
then, but that definite and substantial improvements were possible and likely to be nec-
essary, particularly if regional stock assessments needed ultimately to be undertaken.  A 
catch allocation methodology that produces outputs at a more precise scale would be 
required in regional assessments were undertaken as advised by Dr R Deriso (2001).   

The existing catch allocation algorithm was based on the ratios by weight for the species 
as recorded in the survey data, and was stable both in time within the season and be-
tween seasons.  The Risk Analysis Project revealed that there were potentially important 
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variations in species proportions within the season, but also found that due to fishing 
pressure, there may have been an overall change in species split proportions in recent 
seasons (Dichmont et al. 2001).  Using the traditional temporally static species split 
methods, some recent Stock Assessments have provided cogent evidence of a sharp de-
cline in Brown Tiger stocks, a finding endorsed by the 2000 review.  Whether or not an 
apparent recovery since 2002 is maintained is a question whose answer will partly de-
pendent on accurate and current species distribution information becoming available 
and being efficiently used. 

If the apparent recent overall changes in species proportions are real it has two main im-
plications: firstly the historical survey data may be out of date and of limited usefulness 
for future stock assessments, at least while Brown Tiger stocks are stabilising.  Sec-
ondly, it means that much more sensitive and accurate methods of catch allocation are 
vital in the future, even if stock assessment continues on a fishery-wide spatial scale.  
Regional fishery-independent data for a new species split method are crucial for the sus-
tainability of each species. 

Furthermore, the analysis undertaken as part of the Risk Analysis Project (FRDC 
98/109) had not considered using ancillary information such as size classes in devising 
species split methods (Dichmont et al. 2001).  This is potentially a very sensitive indica-
tor, at least in some spatio-temporal domains, as it is likely that different species are at 
different stages of development at the same time and place.  It will become very impor-
tant if size class information is recorded in logbooks and becomes available for input 
into the stock assessment.   

The project proposes, in part, to establish suggested protocols for future species compo-
sition data surveys, to design such a survey for the next two seasons, to implement it 
and to report on the results; as well as to lay the basis for a continuing sampling pro-
gram, as necessary.  

 

 




