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1 Non-Technical Summary 

Seafood CRC Project 2009/774.  Harvest strategy evaluations and co-management for 
the Moreton Bay Trawl Fishery 
 
Principal Investigator: 

Dr Tony Courtney, Principal Fisheries Biologist 
Fisheries and Aquaculture, Agri-Science Queensland 
Department of Agriculture, Fisheries and Forestry 
Level B1, Ecosciences Precinct, Joe Baker St, Dutton Park, Queensland 4102 
Email: tony.courtney@daff.qld.gov.au 

 
Project objectives: 

1. Review the literature and data (i.e., economic, biological and logbook) 
relevant to the Moreton Bay trawl fishery. 

2. Identify and prioritise management objectives for the Moreton Bay trawl 
fishery, as identified by the trawl fishers. 

3. Undertake an economic analysis of Moreton Bay trawl fishery. 
4. Quantify long-term changes to fishing power for the Moreton Bay trawl 

fishery. 
5. Assess priority harvest strategies identified in 2 (above). Present results to, and 

discuss results with, Moreton Bay Seafood Industry Association (MBSIA), 
fishers and Fisheries Queensland. 

Note: Additional, specific objectives for 2 (above) were developed by fishers and the 
MBSIA after commencement of the project.  These are presented in detail in section 5 
(below).  
 
The project was an initiative of the MBSIA, primarily in response to falling 
profitability in the Moreton Bay prawn trawl fishery.  The analyses were undertaken 
by a consortium of DAFF, CSIRO and University of Queensland researchers.  This 
report adopted the Australian Standard Fish Names  
(http://www.fishnames.com.au/). 
 
Trends in catch and effort 
The Moreton Bay otter trawl fishery is a multispecies fishery, with the majority of the 
catch composed of Greasyback Prawns (Metapenaeus bennettae), Brown Tiger 
Prawns (Penaeus esculentus), Eastern King Prawns (Melicertus plebejus), squid 
(Uroteuthis spp., Sepioteuthis spp.), Banana Prawns (Fenneropenaeus merguiensis), 
Endeavour Prawns (Metapenaeus ensis, Metapenaeus endeavouri) and Moreton Bay 
bugs (Thenus parindicus).  Other commercially important byproduct includes blue 
swimmer crabs (Portunus armatus), three-spot crabs (Portunus sanguinolentus), 
cuttlefish (Sepia spp.) and mantis shrimp (Oratosquilla spp.).  Logbook catch and 
effort data show that total annual reported catch of prawns from the Moreton Bay 
otter trawl fishery has declined to 315 t in 2008 from a maximum of 901 t in 1990.  
The number of active licensed vessels participating in the fishery has also declined 
from 207 in 1991 to 57 in 2010.  Similarly, fishing effort has fallen from a peak of 
13,312 boat-days in 1999 to 3817 boat-days in 2008 – a 71% reduction.  
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The declines in catch and effort are largely attributed to reduced profitability in the 
fishery due to increased operational costs and depressed prawn prices.  The low prawn 
prices appear to be attributed to Australian aquacultured prawns and imported 
aquacultured vannamei prawns, displacing the markets for trawl-caught prawns, 
especially small species such as Greasyback Prawns which traditionally dominated 
landings in Moreton Bay.  In recent years, the relatively high Australian dollar has 
resulted in reduced exports of Australian wild-caught prawns.  This has increased 
supply on the domestic market which has also suppressed price increases. 
 
Since 2002, Brown Tiger Prawns have dominated annual reported landings in the 
Moreton Bay fishery.  While total catch and effort in the bay have declined to 
historically low levels, the annual catch and catch rates of Brown Tiger Prawns have 
been at record highs in recent years.  This appears to be at least partially attributed to 
the tiger prawn stock having recovered from excessive effort in previous decades.  
The total annual value of the Moreton Bay trawl fishery catch, including byproduct, is 
about $5 million, of which Brown Tiger Prawns account for about $2 million.  Eastern 
King Prawns make up about 10% of the catch and are mainly caught in the bay from 
October to December as they migrate to offshore waters outside the bay where they 
contribute to a large mono-specific trawl fishery.  Some of the Eastern King Prawns 
harvested in Moreton Bay may be growth overfished (i.e., caught below the size 
required to maximise yield or value), although the optimum size-at-capture was not 
determined in this study.  Banana Prawns typically make up about 5% of the catch, 
but can exceed 20%, particularly following heavy rainfall. 
 
Economic analysis of the fishery 
From the economic survey, cash profits were, on average, positive for both fleet 
segments in both years of the survey.  However, after the opportunity cost of capital 
and depreciation were taken into account, the residual owner-operator income was 
relatively low, and substantially lower than the average share of revenue paid to 
employed skippers.  Consequently, owner-operators were earning less than their 
opportunity cost of their labour, suggesting that the fleets were economically unviable 
in the longer term.  The M2 licensed fleet were, on average, earning similar boat cash 
profits as the T1/M1 fleet, although after the higher capital costs were accounted for 
the T1/M1 boats were earning substantially lower returns to owner-operator labour. 
 
The mean technical efficiency for the fleet as a whole was estimated to be 0.67.  That 
is, on average, the boats were only catching 67 per cent of what was possible given 
their level of inputs (hours fished and hull units).  Almost one-quarter of observations 
had efficiency scores above 0.8, suggesting a substantial proportion of the fleet are 
relatively efficient, but some are also relatively inefficient.  Both fleets had similar 
efficiency distributions, with median technical efficiency score of 0.71 and 0.67 for 
the M2 and T1/M1 boats respectively.  These scores are reasonably consistent with 
other studies of prawn trawl fleets in Australia, although higher average efficiency 
scores were found in the NSW prawn trawl fleet. 
 
From the inefficiency model, several factors were found to significantly influence 
vessel efficiency.  These included the number of years of experience as skipper, the 
number of generations that the skipper’s family had been fishing and the number of 
years schooling.  Skippers with more schooling were significantly more efficient than 
skippers with lower levels of schooling, consistent with other studies.  Skippers who 
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had been fishing longer were, in fact, less efficient than newer skippers.  However, 
this was mitigated in the case of skippers whose family had been involved in fishing 
for several generations, consistent with other studies and suggesting that skill was 
passed through by families over successive generations. 
 
Both the linear and log-linear regression models of total fishing effort against the 
marginal profit per hour performed reasonably well, explaining between 70 and 84 per 
cent of the variation in fishing effort.  As the models had different dependent variables 
(one logged and the other not logged) this is not a good basis for model choice.  A 
better comparator is the square root of the mean square error (SMSE) expressed as a 
percentage of the mean total effort.  On this criterion, both models performed very 
similarly.  The linear model suggests that each additional dollar of average profits per 
hour in the fishery increases total effort by around 26 hours each month.  From the log 
linear model, each percentage increase in profits per hour increases total fishing effort 
by 0.13 per cent.  Both models indicate that economic performance is a key driver of 
fishing effort in the fishery. 
 
The effect of removing the boat-replacement policy is to increase individual vessel 
profitability, catch and effort, but the overall increase in catch is less than that 
removed by the boats that must exit the fishery.  That is, the smaller fleet (in terms of 
boat numbers) is more profitable but the overall catch is not expected to be greater 
than before.  This assumes, however, that active boats are removed, and that these 
were also taking an average level of catch.  If inactive boats are removed, then catch 
of the remaining group as a whole could increase by between 14 and 17 per cent 
depending on the degree to which costs are reduced with the new boats.  This is still 
substantially lower than historical levels of catch by the fleet. 
 
Fishing power analyses 
An analysis of logbook data from 1988 to 2010, and survey information on fishing 
gear, was performed to estimate the long-term variation in the fleet’s ability to catch 
prawns (known as fishing power) and to derive abundance estimates of the three most 
commercially important prawn species (i.e., Brown Tiger, Eastern King and 
Greasyback Prawns).  Generalised linear models were used to explain the variation in 
catch as a function of effort (i.e., hours fished per day), vessel and gear characteristics, 
onboard technologies, population abundance and environmental factors.  This analysis 
estimated that fishing power associated with Brown Tiger and Eastern King Prawns 
increased over the past 20 years by 10–30% and declined by approximately 10% for 
greasybacks.  The density of tiger prawns was estimated to have almost tripled from 
around 0.5 kg per hectare in 1988 to 1.5 kg/ha in 2010.  The density of Eastern King 
Prawns was estimated to have fluctuated between 1 and 2 kg per hectare over this 
time period, without any noticeable overall trend, while Greasyback Prawn densities 
were estimated to have fluctuated between 2 and 6 kg per hectare, also without any 
distinctive trend.    
 
A model of tiger prawn catches was developed to evaluate the impact of fishing on 
prawn survival rates in Moreton Bay.  The model was fitted to logbook data using the 
maximum-likelihood method to provide estimates of the natural mortality rate (0.038 
and 0.062 per week) and catchability (which can be defined as the proportion of the 
fished population that is removed by one unit of effort, in this case, estimated to be 
2.5 ± 0.4 E-04 per boat-day).  This approach provided a method for industry and 
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scientists to develop together a realistic model of the dynamics of the fishery.  Several 
aspects need to be developed further to make this model acceptable to industry.  
Firstly, there is considerable evidence to suggest that temperature influences prawn 
catchability.  This ecological effect should be incorporated before developing 
meaningful harvest strategies.  Secondly, total effort has to be allocated between each 
species.  Such allocation of effort could be included in the model by estimating 
several catchability coefficients.  Nevertheless, the work presented in this report is a 
stepping stone towards estimating essential fishery parameters and developing 
representative mathematical models required to evaluate harvest strategies.  
Developing a method that allowed an effective discussion between industry, 
management and scientists took longer than anticipated.  As a result, harvest strategy 
evaluations were preliminary and only included the most valuable species in the 
fishery, Brown Tiger Prawns.  Additional analyses and data collection, including 
information on catch composition from field sampling, migration rates and 
recruitment, would improve the modelling. 
 
Harvest strategy evaluations 
As the harvest strategy evaluations are preliminary, the following results should not 
be adopted for management purposes until more thorough evaluations are performed.  
The effects, of closing the fishery for one calendar month, on the annual catch and 
value of Brown Tiger Prawns were investigated.  Each of the 12 months (i.e., January 
to December) was evaluated.  The results were compared against historical records to 
determine the magnitude of gain or loss associated with the closure.  Uncertainty 
regarding the trawl selectivity was addressed using two selectivity curves, one with a 
weight at 50% selection (S50%) of 7 g, based on research data, and a second with S50% 
of 14 g, put forward by industry.  In both cases, it was concluded that any monthly 
closure after February would not be beneficial to the industry.  The magnitude of the 
benefit of closing the fishery in either January or February was sensitive to which 
mesh selectivity curve that was assumed, with greater benefit achieved when the 
smaller selectivity curve (i.e., S50% = 7 g) was assumed.  
 
Using the smaller selectivity (S50% = 7 g), the expected increase in catch value was 
10–20% which equates to $200,000 to $400,000 annually, while the larger selectivity 
curve (S50% = 14 g) suggested catch value would be improved by 5–10%, or $100,000 
to $200,000.  The harvest strategy evaluations showed that greater benefits, in the 
order of 30–60% increases in the tiger annual catch value, could have been obtained 
by closing the fishery early in the year when annual effort levels were high (i.e., > 
10,000 boat-days).  In recent years, as effort levels have declined (i.e., ~4000 boat-
days annually), expected benefits from such closures are more modest.  In essence, 
temporal closures offer greater benefit when fishing mortality rates are high. 
 
A spatial analysis of Brown Tiger Prawn catch and effort was also undertaken to 
obtain a better understanding of the prawn population dynamics.  This indicated that, 
to improve profitability of the fishery, fishers could consider closing the fishery in the 
period from June to October, which is already a period of low profitability.  This 
would protect the Brown Tiger Prawn spawning stock, increase catch rates of all 
species in the lucrative pre-Christmas period (November–December), and provide 
fishers with time to do vessel maintenance, arrange markets for the next season’s 
harvest, and, if they wish, work at other jobs.  The analysis found that the 
instantaneous rate of total mortality (Z) for the March–June period did not vary 
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significantly over the last two decades.  As the Brown Tiger Prawn population in 
Moreton Bay has clearly increased over this time period, an interesting conclusion is 
that the instantaneous rate of natural mortality (M) must have increased, suggesting 
that tiger prawn natural mortality may be density-dependent at this time of year.  
Mortality rates of tiger prawns for June–October were found to have decreased over 
the last two decades, which has probably had a positive effect on spawning stocks in 
the October–November spawning period. 
 
Abiotic effects on the prawns 
The influence of air temperature, rainfall, freshwater flow, the southern oscillation 
index (SOI) and lunar phase on the catch rates of the four main prawn species were 
investigated.  The analyses were based on over 200,000 daily logbook catch records 
over 23 years (i.e., 1988–2010).  Freshwater flow was more influential than rainfall 
and SOI, and of the various sources of flow, the Brisbane River has the greatest 
volume and influence on Moreton Bay prawn catches.  A number of time-lags were 
also considered.   
 
Flow in the preceding month prior to catch (i.e., 30 days prior, Logflow1_30) and two 
months prior (31–60 days prior, Logflow31_60) had strong positive effects on Banana 
Prawn catch rates.  Average air temperature in the preceding 4-6 months 
(Temp121_180) also had a large positive effect on Banana Prawn catch rates.  Flow in 
the month immediately preceding catch (Logflow1_30) had a strong positive 
influence on Greasyback Prawn catch rates.  Air temperature in the preceding two 
months prior to catch (Temp1_60) had a large positive effect on Brown Tiger Prawn 
catch rates.  No obvious or marked effects were detected for Eastern King Prawns, 
although interestingly, catch rates declined with increasing air temperature 4–6 
months prior to catch.  As most Eastern King Prawn catches in Moreton Bay occur in 
October to December, the results suggest catch rates decline with increasing winter 
temperatures.  In most cases, the prawn catch rates declined with the waxing lunar 
phase (high luminance/full moon), and increased with the waning moon (low 
luminance/new moon).  The SOI explains little additional variation in prawn catch 
rates (~ <2%), although its influence was higher for Banana Prawns.  Extrapolating 
findings of the analyses to long-term climate change effects should be interpreted with 
caution.  That said, the results are consistent with likely increases in abundance in the 
region for the two tropical species, Banana Prawns and Brown Tiger Prawns, as 
coastal temperatures rise.  Conversely, declines in abundance could be expected for 
the two temperate species, Greasyback and Eastern King Prawns.  
 
Corporate management structures 
An examination of alternative governance systems was requested by the industry at 
one of the early meetings, particularly systems that may give them greater autonomy 
in decision making as well as help improve the marketing of their product.  
Consequently, a review of alternative management systems was undertaken, with a 
particular focus on the potential for self-management of small fisheries (small in 
terms of number of participants) and corporate management.  The review looks at 
systems that have been implemented or proposed for other small fisheries 
internationally, with a particular focus on self-management as well as the potential 
benefits and challenges for corporate management.  This review also highlighted 
particular opportunities for the Moreton Bay prawn fishery. 
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Corporate management differs from other co-management and even self-management 
arrangements in that ‘ownership’ of the fishery is devolved to a company in which 
fishers and government are shareholders.  The company manages the fishery as well 
as coordinates marketing to ensure that the best prices are received and that the catch 
taken meets the demands of the market.  Coordinated harvesting will also result in 
increased profits, which are returned to fishers in the form of dividends.  Corporate 
management offers many of the potential benefits of an individual quota system 
without formally implementing such a system.  A corporate management model offers 
an advantage over a self-management model in that it can coordinate both marketing 
and management to take advantage of this unique geographical advantage. 
 
For such a system to be successful, the fishery needs to be relatively small and self- 
contained.  Small in this sense is in terms of number of operators.  The Moreton Bay 
prawn fishery satisfies these key conditions for a successful self-management and 
potentially corporate management system.  The fishery is small both in terms of 
number of participants and geography.  Unlike other fisheries that have progressed 
down the self-management route, the key market for the product from the Moreton 
Bay fishery is right at its doorstep.  
 
Corporate management also presents a number of challenges.  First, it will require 
changes in the way fishers operate.  In particular, the decision on when to fish and 
what to catch will be taken away from the individual and decided by the collective.  
Problems will develop if individuals do not join the corporation but continue to fish 
and market their own product separately.  While this may seem an attractive option to 
fishers who believe they can do better independently, this is likely to be just a short- 
term advantage with an overall long-run cost to themselves as well as the rest of the 
industry.  There are also a number of other areas that need further consideration, 
particularly in relation to the allocation of shares, including who should be allocated 
shares (e.g. just boat owners or also some employed skippers).  Similarly, how 
harvesting activity is to be allocated by the corporation to the fishers.  These are 
largely issues that cannot be answered without substantial consultation with those 
likely to be affected, and these groups cannot give these issues serious consideration 
until the point at which they are likely to become a reality.  
 
Given the current structure and complexity of the fishery, it is unlikely that such a 
management structure will be feasible in the short term.  However, the fishery is a 
prime candidate for such a model, and development of such a management structure 
in the future should be considered as an option for the longer term. 

KEYWORDS: Moreton Bay trawl fishery, fishery economics, abiotic effects, 
temperature, freshwater flow, southern oscillation index, SOI, temporal closures, 
selectivity curve, fishing power, generalised linear model, linear mixed models, 
corporate governance models, harvest strategy evaluations. 
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3 Background 
 
The project was an initiative of the Moreton Bay Seafood Industry Association 
(MBSIA) and developed from concerns over a number of issues.  These included 
concern over declining profitability in the fishery, which is generally attributed to 
poor prawn prices, declining markets for small ‘Bay prawns’ (this is a local marketing 
name given to small prawns which have traditionally dominated catches from 
Moreton Bay, predominantly Greasyback Prawns, Metapenaeus bennettae), and 
increasing operational costs, including rising diesel fuel prices.  The MBSIA and 
trawl fishers also expressed a desire to have a greater say over management of the 
fishery.  This is partly attributed to frustration associated with the introduction of 
additional marine zoning areas in Moreton Bay, which prohibit fishing, by the 
Queensland Department of Environment and Resource Management (DERM) in 
2009.  Some fishers argue that buy-backs associated with the marine park closures 
failed to remove effective trawl effort, and that as a result, effort is now more 
concentrated on remaining fishing grounds.  The relationship between the Moreton 
Bay commercial fishers and the Queensland Government remains strained.  Fishers 
and the MBSIA are particularly interested in pursuing greater co-management of the 
fishery.  Over many years, a number of fishers have also expressed dissatisfaction 
with the current boat-replacement policy for M2 licence holders in the Moreton Bay 
fishery.  This is an important but highly contentious issue, as it involves addressing an 
effective trawl fishing effort limit in the fishery. 
 
4 Need
 
The Moreton Bay trawl fishers and the MBSIA believe that immediate action is 
required to improve the economic viability of the fishery.  Fishers argue that 
management measures have resulted in inefficiencies in harvesting and use of the 
resource, with examples reflected in restrictive fishing gear, poor harvest rules, 
unnecessary fuel consumption, over-capitalisation and environmental impacts.  They 
argue that these inefficiencies have been exacerbated by the addition of the closed 
zoning areas in Moreton Bay in recent years.  In summary, fishers believe the 
ecological, social and economic costs of fishing have increased and they hope to 
address these impacts by identifying and implementing harvest strategies that improve 
their profitability.  At the time of writing, the Queensland East Coast Trawl Fishery 
(QECTF) Management Plan was undergoing a 10-year review.  The project was 
therefore considered to be beneficial and timely, with the intention that findings and 
results be incorporated in the revised management plan.  
 
5 Objectives
 

1. Review the literature and data (i.e., economic, biological and logbook) 
relevant to the Moreton Bay trawl fishery. 

2. Identify and prioritise management objectives for the Moreton Bay trawl 
fishery, as identified by the trawl fishers. 

3. Undertake an economic analysis of Moreton Bay trawl fishery. 
4. Quantify long-term changes to fishing power for the Moreton Bay trawl 

fishery. 
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5. Assess priority harvest strategies identified in 2 (above). Present results to, and 
discuss results with, MBSIA, fishers and Fisheries Queensland. 

 
Specific objectives identified for 2 (above) were developed over several months 
(November 2010 to April 2011) after the project commenced by interviewing the 
Moreton Bay otter trawl fishery licence holders and through discussions with the 
project steering committee.  Through this process, the following additional tasks were 
put forward in April 2011 for the research group to address: 
 

Objective 5A.  Develop optimal temporal and spatial harvesting patterns in the 
bay, considering a range of effort levels, to maximise the sustainable catch 
value for the four main prawn species (Greasybacks, Eastern King Prawns, 
Brown Tiger Prawns and Banana Prawns). 

 
Objective 5B.  For the four important prawn species in the bay, identify empirical 

evidence for the environmental factors driving the variable strength of prawn 
recruitment and the timing of seasonal prawn behaviour, which are both 
strongly evident in the bay.  The predictive outcome of the work will allow 
dynamic-tuning of harvest/market strategies to better capture the opportunities 
presented by variable environmental conditions and also mitigate associated 
risks. 

 
Objective 5C.  Further development of the corporate governance model, including 

detail on how each licence holder type (i.e., T1/M1 and M2) could participate, 
likely locations for the business, initial operating cost estimates, and how each 
participating fisher could be paid. 

 
Objective 5D.  Collate all sampling information for the bay to provide clearest 

possible fine-scale picture of variable prawn recruitment and seasonal prawn 
behaviour (e.g. ‘Cleveland’ juvenile tiger study and Long-Term Monitoring 
Program work). 

 
Objective 5E.  Work-up a relationship between mesh size and the selectivity of 

MB prawns so that optimal mesh sizes can be estimated for harvest strategies 
involving the exclusion of small prawn from the gear whilst on the seabed. 

 
 



Literature and data review 

6 Review the literature and data (i.e., economic, biological and 
logbook) relevant to the Moreton Bay trawl fishery (Objectives 
1, 5D and 5E) 

 
By A. Courtney, S. Pascoe, M. Braccini, M. Kienzle, M. Larkin, A. Prosser, Y.-G. 
Wang and P. Baxter  
 
In addition to addressing Objective 1, this section also addresses: 
Objective 5D. Collate all sampling information for the bay to provide clearest possible 
fine-scale picture of variable prawn recruitment and seasonal prawn behaviour (e.g. 
Cleveland juvenile tiger study and Long-Term Monitoring Program work); and 
Objective 5E. Work-up a relationship between mesh size and the selectivity of MB 
prawns so that optimal mesh sizes can be estimated for harvest strategies involving 
the exclusion of small prawn from the gear whilst on the seabed. 
 

6.1 INTRODUCTION

This review of the literature and relevant data for the Moreton Bay trawl fishery 
includes a description of the region’s physical properties, the biology of the main 
commercially important prawn species in the fishery, the Fisheries Queensland Long-
Term Monitoring Program (LTMP), management of the fishery, gear selectivity, 
trends in logbook catch, effort and catch rates, and previous economic studies of the 
fishery.  

6.2 PHYSICAL PROPERTIES OF MORETON BAY

Moreton Bay is approximately 100 km long and ranges in width from 1 km in the south 
to 30 km in the north.  The bay has a maximum depth of about 35 m and was formed as 
a result of subsidence in the southern marginal continuation of the Maryborough Basin 
during Palaeozoic times (540–250 million years ago) (Maxwell 1970).  Advances and 
retreats of glaciers and ice sheets during the Quarternary Period (i.e. last 2.5 million 
years) repeatedly filled and drained the bay (Hekel et al. 1979).  As the sea level rose 
and fell it exposed large areas of the continental shelf that were covered in quartz sand.  
The sand is thought to be largely from materials eroded by rivers in the highlands of 
northern New South Wales and swept northwards by long-shore currents (Maxwell 
1970).  Strong south-easterly winds, likely to have been associated with the glacial 
climatic conditions of the period, heaped the sand into large dunes which now comprise 
the bulk of the sand dune barrier islands of North Stradbroke, South Stradbroke, 
Moreton and Fraser.  The islands are a distinguishing physical feature of the southeast 
Queensland coast.  Fraser Island is the largest sand dune island in the world.  Over the 
last 6000 years, a build-up of land decreased the area of the bay itself.  Quartz sand is 
also the main sedimentary component in Moreton Bay, although terrestrial sediments in 
the form of mud deposited by rivers and creeks dominate the western side.  Prevailing 
southeast trade winds continue to transport fine uniform sand from the high dune 
systems into the bay (Figure 6-7).   
 
Newel (1971) described Moreton Bay as an estuary but Milford and Church (1977) 
concluded it was not possible to classify the bay adequately under one of the standard 
schemes because it has several quite different hydrological characteristics.  Except for 
the northern opening, which is about 17 km wide, and three narrow (< 2 km wide) 
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openings between the eastern barrier islands, the bay’s 1300 km2 of water is enclosed.  
About 1% of its freshwater content is exchanged during each tidal cycle (Newell 1971).  
The flood tide is southerly in direction and the ebb tide northerly.  Most of the water 
exchange and currents are due to tidal flux in the north.  Tidal velocity peaks at 
approximately 1.1 m s-1 in the east and decreases to approximately 0.3 m s-1 in the west. 
Salinity varies widely depending on the area and season (Blaber and Blaber 1980; 
Hyland 1987).  Chlorinity is highest in the north-east and east and declines with depth, 
suggesting vertical transport of freshwater is slow, especially in depths greater than 9 m 
(Newell 1971).  March is normally associated with the highest rainfall while September 
has the minimum (Table 6-1).  Surface water temperatures range from approximately 
16oC in August to 28oC in February.  Air temperatures follow a similar seasonal pattern 
but are generally a few degrees lower (see Figure 13-5 for long-term trends in air 
temperature). 
 
 
Table 6-1. Monthly rainfall and air temperature in southeast Queensland. Data are based upon 
121 years of records from the Bureau of Meteorology, Cape Moreton Lighthouse weather station. 

 Jan Feb Mar Apl May Jun Jul Aug Sep Oct Nov Dec Year 
Mean Rainfall 
(mm) 

160 165 192 155 176 138 120 81 70 84 96 129 1566 

Mean Number 
Raindays 

13 14 16 15 14 12 10 10 9 10 10 11 144 

Mean Daily 
Temperature 
(oC) 

21.8 21.9 21.1 19.3 16.5 14.0 13.0 13.7 15.7 17.7 19.3 20.9 23.1 

 
 

6.3 BIOLOGY OF THE COMMERCIALLY IMPORTANT PRAWNS IN MORETON BAY

The relatively sheltered conditions which prevail in Moreton Bay have added 
establishment of a variety of littoral wetland habitats (Hyland and Butler 1989; Hyland et 
al. 1989; Kirkman 1978; Roelfsema et al. 2009; Young 1975; Young and Kirkman 
1975).  The wetlands provide nursery habitats for many species and are particularly 
important for penaeid prawns, which are among the most abundant of the benthic fauna 
in the riverine (Hyland 1987), littoral (Young 1978; Young and Carpenter 1977) and 
sub-littoral (Stephenson et al. 1982) environments.  The penaeid prawn fauna is diverse, 
as well as abundant: Hyland (1987) recorded 12 species in Moreton Bay. 

The three main commercially important species are the greentail or inshore Greasyback 
Prawn (Metapenaeus bennettae), the Eastern King Prawn (Melicertus plebejus) and the 
Brown Tiger Prawn (Penaeus esculentus).  These species display similar Type 2 (Dall et 
al. 1990) life cycle characteristics of most Penaeus and Metapenaeus species, which 
generally include a seaward migration of sub-adults to mature and spawning of benthic 
eggs by adult females, a pelagic larval stage, shoreward migration and settlement of 
post-larvae in shallow estuarine nurseries, and a benthic juvenile phase which precedes 
the seaward migration of sub-adults.  A review of the biology of each of the three species 
follows. 
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6.4 GREASYBACK PRAWNS METAPENAEUS BENNETTAE

The Greasyback Prawn (M. bennettae) is endemic to the east coast of Australia from 
northern Queensland (15oS) to Victoria (38oS) (Racek and Dall 1965).  It is the smallest 
and most numerous of the commercially important species in Moreton Bay and the most 
estuarine-dependent—a characteristic of the genus (Kutkuhn 1966).  Metapenaeus 
bennettae is one of the few penaeids capable of breeding in enclosed brackish waters 
(Morris and Bennett 1952), although most large populations occur in open estuaries.  All 
life cycle stages have been found in estuarine and inshore waters (Kirkegaard and 
Walker 1970b). 
 
Significant genetic heterogeneity for populations from different locations has been 
demonstrated (Mulley and Latter 1981a; Salini 1987).  Mulley and Latter (1981) 
attributed the major isolating mechanism responsible for these discrete populations to M. 
bennettae's ability to reproduce in estuaries and lakes, but Salini (1987) suggested it was 
more likely due to the limited dispersal ability of spawning females and planktonic larval 
stages. 
 
Young (1975; 1978) and Young and Carpenter (1977) studied the distribution of 
epibenthic post-larval prawns in the littoral and infralittoral habitats in Moreton Bay and 
found M. bennettae was more abundant in areas that were subjected to a freshwater 
influence.  Riverine studies have shown juveniles can be found up to 35 km upstream 
(Coles and Greenwood 1983; Dall 1958), while adults can be found up to 15 km from 
the mouth, and to sea in depths that generally do not exceed 20 m (Grey et al. 1983).  
Laboratory studies demonstrated juvenile M. bennettae could tolerate a wide range of 
salinities (1.0-62 ppt, (Aziz and Greenwood 1981)) and prefer very fine (62.5–125�m) 
and fine (125–250�m) sand substrates (Aziz and Greenwood 1982).  

Dall (1958) attempted to describe juvenile growth rates by measuring change in sample 
length-frequencies over time, but concluded that there were no consistent results.  
Hyland (1987) identified a pattern of progressively larger mean sizes from monthly 
samples obtained from Moreton Bay, however, robust growth rate estimates have yet to 
be published for M. bennettae.  Monthly length-frequency samples (Figure 6-1) 
collected from nine sites in Moreton Bay from 1988 to 1990 show that male Greasyback 
Prawns can grow to a maximum size of about 21 mm carapace length (CL) (Courtney et 
al. 1995a), with a maximum weight of about 8 grams (Figure 6-2).  This equates to a 
commercial market size category of about 60 count per pound.  Females can attain 
considerably larger sizes than males (Figure 6-1), with a small proportion reaching 25–
30 mm CL, weighing about 10 and 17 grams, respectively.  These sizes equate to 50 
count per pound and 30 count per pound, respectively.  
 
Recruitment of small M. bennettae to otter trawl fishing grounds in Moreton Bay was 
found to extend over several months, September to October and February to March, and 
likely to be bi-annual (Figure 6-1).  Catch rates fall to a minimum in the cooler months 
from May to July but it is unclear whether this represents an annual decline in 
abundance, or reduced catchability due to the cooler winter water, or both.  
 
Maturation and spawning of M. bennettae in periodically enclosed coastal lakes of New 
South Wales was reported by Morris and Bennett (1952).  In open river systems, studies 
by Dall (1958) and Hyland (1987) indicated that females moved downstream as they 
grew and while some mating may have occurred downstream, maturation and spawning 
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occurred outside of rivers in adjacent coastal embayments.  Laboratory experiments 
indicated M. bennettae was capable of spawning and hatching in both oceanic and 
brackish salinities (Preston 1985).  
 
Courtney and Masel (1997) examined the temporal and spatial reproductive dynamics of 
M. bennettae in Moreton Bay and found that spawning occurred over an extended period 
of 7–8 months, with egg production peaking in February–March (late summer to early 
autumn).  The incidence of females with vitellogenic ovaries increased markedly from 
9% at 14 mm CL to about 52% at 25 mm CL.  Trends in size classes larger than about 27 
mm CL were less reliable due to their relatively low abundance (Figure 6-1). 
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Figure 6-1. Length-frequency distributions for Greasyback Prawns M. bennettae sampled 
from nine sites in Moreton Bay each month from August 1988 to July 1990.  Data are from 
Courtney et al. (1995a).  Note the small maximum size that males attain.  
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Mortality rates (i.e. total mortality, fishing mortality and natural mortality) have not been 
investigated for M. bennettae, but assuming their mortality rates are similar to other 
penaeid prawns, it is likely that most individuals die from natural causes or fishing 
mortality within about one year of hatching.  Understanding mortality rates is important 
for developing harvest strategies that maximise value in the fishery and sustain the stock.  
The fishing mortality of Greasyback Prawns in the Moreton region can be broken into 
two components.  The first can be attributed to the river and inshore commercial beam 
trawl fishery which predominantly harvests small, sub-adult Greasyback Prawns for the 
bait prawn market.  The second component is from otter trawling in the bay which 
targets larger, older stages, mainly for human consumption.  
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Figure 6-2. The length-weight relationships for male and female Greasyback Prawns M. 
bennettae.  Note the maximum attainable size of males is about 21 mm CL, which weigh 
about 7.5 grams.  Females grow considerably longer, but even the largest female weighs only 
about 17 grams. 

 

6.5 EASTERN KING PRAWNS (EKP) MELICERTUS PLEBEJUS

The biology of Eastern King Prawns (M. plebejus) differs markedly from that of the 
Greasyback Prawns.  Eastern King Prawns are endemic to the east coast of Australia 
from Central Queensland (20oS) to north-eastern Tasmania (42oS) (Kirkegaard and 
Walker 1970a; Ruello 1975b).  They are the largest of Australia's endemic prawns in the 
Penaeidae family.  Females can reach 300 mm total length and exceed 180 g (Grey et al. 
1983), which equates to a market category of about 3 prawns per pound. 
 
Adults are oceanic and among the most migratory of the Crustacea (Glaister et al. 1987; 
Montgomery 1981; 1990; Ruello 1975b).  Based on tag-recapture data, Ruello (1975b) 
found that M. plebejus migrated northward from estuaries along the New South Wales 
coast, and that there was mixing of individuals from different estuaries.  He hypothesised 
that there was a single adult population consisting of prawns from many estuarine 
habitats.  This was independently supported by the enzyme polymorphism work of 
Mulley and Latter (1981a) that showed genetic homogeneity for samples from southeast 
Queensland (27oS) to Victoria (38oS).  Montgomery (1990) undertook further tag-release 
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experiments which confirmed the northward migration and mixing of prawns, 
supporting Ruello's single stock hypothesis. 
 
Glaister et al. (1987) acknowledged some mixing of adults occurred but suggested that, 
for stock assessment purposes, two substocks existed, based on the origin of recruits.  
These were referred to as the Moreton Bay–Mooloolaba substock, which had recruits 
principally from Moreton Bay, and the New South Wales–Southport–Mooloolaba 
substock which derived recruits principally from New South Wales estuaries.  The 
existence of a Moreton Bay–Mooloolaba substock was supported by the earlier work of  
Lucas (1974) who estimated population parameters for M. plebejus and considered the 
fisheries in Moreton Bay and adjacent waters as a single-unit stock.  Potter (1975) also 
contributed towards the two-substock hypothesis by suggesting that a physical ‘boundary 
between stocks’, comprised of a system of sand bars, existed north of Moreton Island. 
Potter’s work was based on recaptured prawns that were released in southeast 
Queensland.  Understanding of the stock size and structure was complicated further 
when additional trawl grounds for Eastern King Prawns were established further north 
and offshore, near the Swain Reefs (22oS) (Dredge and Gardiner 1984).  
 
Examination of mitochondrial DNA of Banana Prawns Fenneropenaeus merguiensis, 
Brown Tiger Prawns P. esculentus and Eastern King Prawns M. plebejus from 
Australian coastal waters (Lavery and Keenan 1995), including the Swain Reefs, 
indicated M. plebejus had low genetic variation compared with the other two species and 
no clear spatial pattern of genetic differentiation.  Lavery and Keenan (1995) suggested 
the results were consistent with the highly migratory behaviour of M. plebejus. 
 
Barber and Lee (1975) and Rothlisberg et al. (1995) showed planktonic larval stages of 
M. plebejus entered Moreton Bay with the flood tide during both day and night.  Post-
larvae settle on seagrass and bare substrates, but fewer settle in areas with a freshwater 
influence (Young and Carpenter 1977).  Although Young and Carpenter (1977) 
concluded abundance peaked between July and September in Moreton Bay, post-larvae 
were abundant year-round and seasonal trends in the data were weak.  The aversion M. 
plebejus exhibits for areas with a freshwater influence was supported by Coles and 
Greenwood (1983) who found that, in the Noosa River, approximately 150 km north of 
Moreton Bay, post-larvae settled only at sites near the river mouth, and only for brief 
periods.  Skilleter et al. (2005) examined the distribution of post-larval and juvenile M. 
bennettae, M. plebejus and P. esculentus in Moreton Bay in relation to seagrass density 
and distance from mangroves.  They found abundance of M. bennettae and M. plebejus 
was consistently higher in dense seagrass closer to mangroves, while abundance of P. 
esculentus was higher in sparse seagrass that was further away from mangroves.  
 
Masel and Smallwood (2000b) repeated the earlier post-larval and juvenile sampling 
program undertaken by Young and Carpenter (1977).  They found the species 
compositions had changed between 1972–73 and 1990–93, with a relative increase in M. 
bennettae at two of the three locations.  Reasons for the change remain unknown, but the 
authors discussed possible influences, including heavier rainfall in the 1970s compared 
to the 1990s and the effects of salinity of the species’ distributions, changes in nursery 
habitats and impacts on spawning stocks. 
 
Growth rates for M. plebejus were described by Ruello (1975a), Somers (1975), Lucas 
(1974) and Glaister et al. (1987).  Lucas (1974) and Glaister et al. (1987) fitted von 
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Bertalanffy growth curves to data obtained from tag-release experiments. Lucas’s 
estimates of the growth coefficient (K) for males were higher than those of Glaister et 
al., possibly because he tagged smaller, faster-growing individuals.  Ruello (1975a) also 
used tagging data from experiments conducted on the New South Wales coast.  He 
found growth rates were similar to those of Lucas (1974) but could not produce a growth 
curve due to insufficient data.  Somers (1975) used both monthly length-frequency 
distributions of post-larvae and juveniles (2.5–11.0 mm CL), and tag-release data from 
prawns larger than 19 mm CL.  He concluded that growth of post-larvae and juveniles 
could be described exponentially, but that the von Bertalanffy curve adequately 
described growth in the larger prawns. 
 
Lloyd-Jones et al. (2012) estimated latitudinal and seasonal variation in growth rates of 
M. plebejus, by analysing recent and previous tag-recapture data from the studies 
mentioned above.  This approach used data from a very broad latitudinal range.  They 
found that the growth rate peaked in summer and fell to a minimum in winter, and that K 
declines by 0.0236 and 0.0556 for every one degree increase in latitude for males and 
females respectively (i.e., growth rate slows the further south the species occurs).   
 
Lucas (1974; 1975) and Glaister et al. (1990) measured instantaneous rates of natural 
mortality (M), emigration (E) and fishing mortality (F) for M. plebejus.  Lucas (1974) 
found the emigration rate for M. plebejus migrating from Moreton Bay to adjacent 
offshore waters was high (E = 0.17 week-1), about 4 times the fishing mortality rate (F = 
0.04 week-1).  He estimated M for M. plebejus in Moreton Bay was � 0.22 week-1.  When 
the combined effects of emigration and mortality were considered, Lucas (1974) 
calculated that an initial population in the bay was reduced to about half in two weeks. 
Both fishing mortality (F) and natural mortality (M) were significantly lower in the 
adjacent offshore area; F = 0.02 week-1 and M = 0.05 week-1.  Similar rates were derived 
by Glaister et al. (1990).  These studies and those of Coles and Greenwood (1983) 
suggest that M. plebejus utilise nursery areas and estuarine embayments for only a few 
weeks before migrating to deeper, oceanic waters.  These are important considerations 
for management of Eastern King Prawns in Moreton Bay, and specifically with respect 
to designing closures for maximising catch value. 
 
Dakin (1938) and Racek (1959) used field observations of the distribution of 
inseminated adult females, eggs, and larval stages to infer reproductive activity.  Racek 
(1959) observed the population between 27oS and 36oS and suggested the ‘period of 
maturity’ was from March to June and that breeding grounds were in depths of 50–70 
fathoms (~90–130 m), but warned his results were inconclusive due to difficulties in 
identifying larvae to species level.  Laboratory experiments indicated spawning and 
maximum hatching success for M. plebejus were likely to occur in oceanic salinities 
(30–34 ppt).  Based on the recapture of tagged prawns, Ruello (1975a) suggested the 
coastal area between Fraser Island and Southport was the most important spawning area 
for the species.  However, this was prior to the establishment of additional trawling 
grounds for this species north of about 26oS and in greater depths than previously 
trawled. 
 
Courtney (1995b) and Montgomery et al. (2007) examined the size at maturity and 
temporal-spatial distribution of spawning in M. plebejus from the central New South 
Wales coast to the Swain Reefs in Queensland.  The size of females, the proportion of 
females in spawning condition, and population egg production, were all higher at lower 
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latitudes. Egg production was highest in autumn.  There were also marked patterns in 
reproductive condition, behaviour and catchability of adult M. plebejus between lunar 
phases (Courtney et al. 1996).  These patterns differ between the sexes, resulting in 
variation in size classes and sex ratios in the catch composition between lunar phases.  
 
The peak in egg production generally results in a single pulse of recruitment of eastern 
kings in Moreton Bay in October to November each year (Figure 6-3).  Eastern King 
Prawns move rapidly through the bay as they migrate seaward to continue to grow, 
mature and reproduce in deeper, oceanic waters.  Abundance in the bay falls to a 
minimum in March to May (Figure 6-3).  
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Figure 6-3. Length-frequency distributions for Eastern King Prawns M. plebejus sampled 
from nine sites in Moreton Bay each month from August 1988 to July 1990. Data are from 
Courtney et al.(1995a).  Catch rates in Moreton Bay are highly seasonal.  There is a marked 
peak in abundance in October to November.  By the time they reach about 30 mm CL most 
have migrated outside the bay to deeper waters where they mature and reproduce. 
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Although they can attain relatively large sizes (i.e. > 50 mm CL), the incidence of 
Eastern King Prawns larger than 35 mm CL in Moreton Bay is uncommon (Figure 
6-4).  This is mainly due to their migratory behaviour which results in the great 
majority of individuals emigrating from the bay by this size.  At 35 mm CL Eastern 
King Prawns weigh about 25 g which equates to a market size category of 20 prawns 
per pound.  Males can reach a maximum size of about 50 mm CL, or 65 g, which 
equates to about 8 per pound.  Females can reach very large size classes— 
occasionally, females larger than 70 mm CL can be found weighing around 190 g, or 
around 3 per pound (Figure 6-4). 
 
In addition to their migratory behaviour, the behaviour of adult M. plebejus in 
relatively deep (~160 m) offshore waters varies with lunar phase (Courtney et al. 
1996).  Catchability of adults increases leading up to the full moon phase, and shortly 
after, and declines to a minimum around the new moon.  Offshore trawler operators 
are aware of this and plan their trips to coincide with these phases.  On examination of 
the catches, the variation appears to be attributed, in part, to differences in behaviour 
between males and females.  In general, females dominate catches in the greater 
depths, but during certain lunar phases, male catch rates increase markedly and the 
catch-sex ratio approaches 1:1.  Female ovary weight and histological condition also 
vary with lunar phase, possibly as a strategy to maximise egg and larval survival and 
dispersal.  The behaviour and catch rates of juveniles and sub-adults in the relatively 
shallow waters of Moreton Bay (< 20 m) do not appear to vary significantly with 
lunar phase (Courtney et al. 2002).  
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Figure 6-4. The length-weight relationships for male and female Eastern King Prawns M. 
plebejus.  The maximum attainable size of males is about 50 mm CL or 65 g.  Females can 
grow larger than 70 mm CL and weigh just under 200 g.  The maximum size of Eastern King 
Prawns caught in Moreton Bay is about 35 mm CL, or about 25 g, which equates to a market 
category of 20 count per pound. 
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6.5.1 Long-term fishery-independent monitoring of Eastern King Prawns 
A large trawl fishery exists for EKP in estuarine and offshore waters on the New South 
Wales and Queensland coasts (Ives and Scandol 2007; O'Neill et al. 2003).  As noted 
above, M. plebejus inhabit inshore bays and estuaries for only relatively brief periods 
before undertaking an offshore, northerly migration.  About 2000 tonnes of EKP are 
caught by trawlers in Queensland annually, with about 90% of the catch taken outside 
Moreton Bay (Braccini et al. 2012; O'Neill et al. 2003).  The total landed value of EKP 
in Queensland is around $30 million (assuming an average of $15 per kg), and as such, 
they are one of the most valuable commercially fished species in the state.  
 
In the 1990s, an FRDC-funded research project developed a fishery-independent 
recruitment monitoring program for EKP, based on a stratified survey of major 
recruitment areas (Courtney et al. 2002).  The program focused solely on M. plebejus 
due to its economic importance, and was in addition to the mandatory fishery-dependent 
commercial logbook program.  In 2006 the program was adopted and funded by the 
Fisheries Queensland Long-Term Monitoring Program (LTMP) and has been 
implemented annually since.  The survey deploys a 5 m beam trawl to sample 
approximately 400 0.5 nautical mile (nm) transects or sites in southeast Queensland.  
Areas sampled include east of Moreton and Stradbroke Islands, the Wide Bay region 
near Fraser Island, and Moreton Bay (Table 6-2).  The survey is undertaken in two 
legs, the first in November with the second leg in December, as abundance of recruits 
is generally at its maximum in southeast Queensland’s shallow coastal waters at this 
time.  During each leg, approximately half of the sites in each area are sampled.  A 
two-staged sampling design was deemed more likely to provide a reliable estimate of 
recruit abundance for M. plebejus, given their mobile and migratory nature.  
 
Between 2006 and 2010, a total of 565 0.5 nm trawls were undertaken in Moreton Bay.  
The data collected include the size-frequency distribution and relative abundance of 
prawns at each site.  The size of prawns sampled in the bay has ranged from 6 mm CL to 
41 mm CL, with the mode at 20 mm CL (Figure 6-5).  At 20 mm CL, EKP weigh about 
6 g. 
 
 
Table 6-2. The number of 0.5 nm sites sampled in Moreton Bay from 2006 to 2010 as part of 
the Eastern King Prawn recruitment monitoring program, conducted by Fisheries Queensland. 
 

Year
Area (sampling strata) 2006 2007 2008 2009 2010 
Moreton Bay 45 120 132 179 180 
Moreton Island 44 40 25 37 40 
Stradbroke Island 44 40 17 51 74 
Wide Bay 20 20 39 0 53 
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Figure 6-5. Size-frequency distribution of Eastern King Prawns Melicertus plebejus sampled 
in Moreton Bay between 2006 and 2010, as part of the monitoring program.
 
 
The data provide information on the likely strength of recruitment in the upcoming 
season (i.e., November to August) and are used to tune stock assessment models of the 
fishery. Survey catch rates in Moreton Bay have varied from a low of 63 prawns per 
hectare (ha-1) in 2007 to a high of 121 ha-1 in 2010 (Figure 6-6).  The survey catch rates 
from all areas (i.e., Moreton Bay, Moreton Island, Stradbroke Island and the Wide Bay) 
correlate well with the commercial logbook catch rates. 
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Figure 6-6. Catch rates of Eastern King Prawn recruits (all size classes) in Moreton Bay, from 
the monitoring prawn.  Vertical bars represent one standard error above and below the mean.
 
 
The survey data indicate that Eastern King Prawns are generally more abundant on the 
western side of the bay (Figure 6-7).  At the time of writing, the monitoring program 
was undertaking the 2011 survey. 
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Figure 6-7. Distribution 
and relative abundance of 
Eastern King Prawns (M. 
plebejus) in Moreton Bay 
from 2006 to 2010, based 
on data collected by the 
Fisheries Queensland 
fishery-independent 
recruitment monitoring 
program. 

 
 
 
 

 
 

6.6 BROWN TIGER PRAWNS PENAEUS ESCULENTUS

Although two specimens have been recorded from South Borneo, Penaeus esculentus is 
generally considered endemic to the warm tropical and sub-tropical coastal waters of 
Australia, to depths of 50 m (Kirkegaard and Walker 1969; Racek and Dall 1965).  
Mulley and Latter (1981b) used electrophoretic techniques to examine genetic 
differences in P. esculentus throughout its range, but despite the large distances between 
the areas sampled, no significant differences in gene-frequencies were found.  
Mitochondrial DNA examination (Lavery and Keenan 1994), however, has confirmed 
genetic differences between east and west Australian coast populations, and the 
possibility of differences between populations on the east coast. 
 
In the Gulf of Carpentaria, P. esculentus larvae were found in depths less than 50 m and 
in waters with a relatively narrow salinity range (30.1–34.2 ppt) and mean temperature 
of about 28oC (Rothlisberg and Jackson 1987).  Benthic post-larvae and juveniles prefer 
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shallow water seagrass habitats (Coles and Lee Long 1985; Coles et al. 1987; Loneragan 
et al. 1994; O'Brien 1994; Staples et al. 1985; Young 1978; Young and Carpenter 1977).  
Factors affecting the catchability and sampling of juveniles were investigated by Vance 
and Staples (1992).  Staples et al. (1985) showed that the distribution of commercial 
fishing for tiger prawns (includes both P. esculentus and Penaeus semisulcatus) in the 
Gulf of Carpentaria was limited to areas adjacent to seagrass beds and that catches 
within a region were directly related to the area of seagrass within the region.  This 
association appears to be a major factor limiting the distribution of P. esculentus 
landings in southeast Queensland; extensive seagrass beds (Hyland et al. 1989; Young 
and Kirkman 1975) and the bulk of the catch are restricted to Hervey Bay and Moreton 
Bay.  Preferred habitats of adults are less clearly understood, although Somers (1987) 
and Somers et al. (1987) found adults preferred sediments with high (50–80%) mud 
content. 
 
The population dynamics of juvenile P. esculentus were investigated in the western Gulf 
of Carpentaria (Loneragan et al. 1994) and Moreton Bay (Masel and Smallwood 2000a; 
Masel and Smallwood 2000b; O'Brien 1994).  O’Brien (1994) quantified the growth and 
mortality rates of juvenile tiger prawns in seagrass nursery habitats in Toondah Harbour, 
southern Moreton Bay.  Growth rates increased from 0.03 and 2.1 mm CL week-1 with 
increasing water temperature.  Instantaneous rates of natural mortality (M) ranged from 
0.06 to 0.29 per week (or about 5.8 to 25.2%).  Estimates of the von Bertalanffy growth 
parameters K and L� for P. esculentus are provided in Table 6-3.  Estimates of the 
instantaneous rate of natural mortality (M) for Brown Tiger Prawns in Moreton Bay have 
not been quantified.  Somers (1990) used a value M = 0.20 month-1 (or 0.05 week-1) to 
simulate the fishery in the Gulf of Carpentaria.  
 
 
Table 6-3. von Bertalanffy growth parameters for Brown Tiger Prawns P. esculentus. 

Female L�
(mm CL) 

Female K
per week 

Male L� 

(mm CL) 

Male K
per week 

Source Comment 

45.4 0.0556 36.7 0.0536 Gribble and 
Dredge (1994) 

Queensland east 
coast 1989 tagging 

data 

46.3 0.0436 37.8 0.0528 Gribble and 
Dredge (1994) 

Queensland east 
coast 1990 tagging 

data 

44.80 0.041 37.49 0.034 Kirkwood and 
Somers (1984) 

Gulf of 
Carpentaria 1981 

tagging data 

40.9 0.05 32.6 0.05 White (1975b) Exmouth Gulf, 
W.A. 

 
 
Movements and growth rates of sub-adults and adults were examined using tag-release 
methods in the western Gulf of Carpentaria (Kirkwood and Somers 1984; Somers and 
Kirkwood 1984), Torres Strait (Derbyshire et al. 1990; Watson and Turnbull 1993), 
Exmouth Gulf, Western Australia (White 1975b), North Queensland (Derbyshire et al. 
1992) and Central Queensland (Gribble and Dredge 1994).  Movements of P. esculentus 
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in these studies were similar in that recaptures were generally less than 30 km from the 
point of release.  Derbyshire et al. (1992) reported a maximum distance moved of 246 
km, but this was based on a single observation and is likely to be erroneous.  
Unpublished results from a 1973 joint CSIRO–Queensland Department of Primary 
Industries tagging study suggest that few (i.e., < 5%) tiger prawns emigrate from 
Moreton Bay (M. Potter pers. comm., Figure 6-8).  The majority of Moreton Bay trawl 
fishers believe that a significant proportion of the Moreton Bay Brown Tiger Prawns 
migrate northwards, typically a distance of 90 km (D. Sterling pers. comm.).  Using 
Francis’ (1988) maximum-likelihood method to analyse these data, estimates of the von 
Bertalanffy growth parameter L� were found to be similar to previous studies (42.7 ± 2.1 
mm for females and 37.9 ± 1.2 for males, Table 6-3).  However, the growth coefficient 
K estimates were approximately 2.5 times larger (0.08 ± 0.01 for females and 0.10 ± 
0.01 for males).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6-8. Movement pattern of tiger prawns (P. esculentus) in Moreton Bay based on an 
unpublished tagging study in 1973.  Arrows indicate general direction of movement between 
release and recapture.  The precise coordinates were not provided with these data, but rather each 
release and recapture was reported to a lower ‘area’ spatial resolution.  Coordinates used in this 
figure were therefore estimated and are accurate to within a radius of approximately ±2 km.  Also 
shown is the 30-minute logbook grid W37 where most of the Moreton Bay trawl catch and effort 
data are reported from.  W37 includes some smaller six-minute grid sites that are located outside 
the bay.  Trawling is permitted in areas shaded light blue. 
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