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 Summary vii 

EXECUTIVE SUMMARY 

The Anglers Catch Research Program, more recently known as the Angling Research and 
Tournament Monitoring Project (ARTMP), has been ongoing for several years. This 
project was originally based upon the ‘Basscatch’ project based in freshwater systems. The 
project was expanded to monitor and assess saltwater fishing tournaments and incorporate 
an existing tournament-based monitoring program (the Gamefish Tournament Monitoring 
Program). 
 
This report provides an assessment of the ARTMP since the inception of the program. This 
document includes: the first thorough documentation of all of the recreational fishing 
tournament-based monitoring datasets held by New South Wales Department of Primary 
Industries; the history of the collection of these data; and the resulting issues associated 
with the use of these data to meet scientific and managerial objectives. 
 
The outcomes of the evaluation of the data and methods presented in this document were 
used to provide recommendations on the use of these data and any future application of 
these methods. In particular, the report identifies which components of the project are 
valuable for scientific objectives – as required by the funding proposal to the Recreational 
Fishing Trusts (2006/07 fiscal year). 
 
The importance of tournament-based data are highlighted as it provides a cost-effective 
source of information on recreational fisheries in New South Wales (NSW) over large 
spatial and long temporal scales. For some fisheries, such as the Australian bass fishery, 
these data present one of very few existing sources of information with a long-time series. 
The recreational-only nature of the Australian bass fishery highlights that, without this 
source of information, fisheries scientists and managers would have little information to 
support decisions. A similar case is presented for recreational-only gamefish species such 
as blue and black marlin. 
 
Overall, the majority of tournament-based monitoring methods were evaluated as 
‘potentially’ or ‘moderately’ useful – provided changes are implemented in future 
sampling programs. This is in contrast to the majority of the datasets, which were 
evaluated to be of minimal value in meeting the three scientific objectives identified: 
resource assessment; assessing the impacts of fishing tournaments; and, assessing the 
success of fish stocking regimes. 
 
These conclusions are due, in part, to an ad-hoc approach to sampling triggered by design 
difficulties associated with recreational fishing tournaments and the lack of probability-
based survey designs. Also, attempts were made to simultaneously meet the needs of 
science and management. For example, extensive stakeholder engagement occurred during 
the collection of data for the expanded monitoring program, this expanded program caused 
a significant impact on the quality of that data. 
 
Three options were developed to overcome data-related issues with the tournament-based 
monitoring program in NSW. These are: 

1. reduce the scale of data collection to a level that corresponds with available 
resources, allows for timely reporting and allows additional effort to be 
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viii Summary 

expended on improving data quality and, therefore, improve the scientific 
outcomes of the project; 

2. develop more efficient systems by which managerial and scientific objectives 
can be simultaneously achieved and a larger number of events can be sampled 
with no loss of outcomes for either management or science; or 

3. increase the resources allocated to the program and separate the various 
tournament types into distinct but coordinated projects. 

 
Of these three options, the first option (i.e., reduce tournament monitoring to a manageable 
level given existing resources) is the recommended approach. However, this approach will 
result in minimal coverage of tournaments in NSW and hence not achieve all of the 
objectives previously identified for such programs. This approach would maintain the 
components of tournament monitoring that require the least amount of change or 
straightforward improvements (such as Basscatch and Gamefish monitoring) and would be 
solely focused on scientific objectives, in particular, for collecting data that are useful for 
resource assessment. 
 
In contrast to option one, option two would provide a system that could maintain 
managerial and scientific objectives simultaneously whilst collecting data over wide spatial 
scales. There would need to be multiple tiers of data, i.e., some data would be used solely 
for the purposes of management and would be relatively straightforward, whilst other data 
would be used for scientific purposes and would need to be more comprehensive. This 
approach would require the same level of staffing, but a greater degree of operating 
resources than option one. Implementation of option two would require the replacement of 
some of the labour intensive tasks with database and web-based technologies. For example, 
the timely reporting or ‘feed-back’ to anglers and tournament organisers could be made 
systematic through the development and implementation of a secure (i.e., not publicly 
available) web site. Implementation of more efficient electronic systems to collect and 
report information is the only strategy that has the ability to constrain the costs of 
monitoring tournaments over wide spatial scales, whilst enabling the collection of data that 
have the ability to meet both scientific and managerial objectives. Although this option has 
some very beneficial elements, it is not recommended because it will be too expensive for 
the outcomes that will likely be achieved. 
 
Option three would require even more resources than option two, including a number of 
additional scientists and technicians. This approach would provide a large amount of 
quality data (covering wide spatial scales), timely reporting, and an appropriate 
concentration of effort towards improving data validation. This option is also not 
recommended on the basis of cost-benefit. Such significant resources would be better 
allocated to alternative survey methods of recreational fisheries in NSW. 
 
This review should be considered a stepping stone for the continuation of tournament 
monitoring in NSW. Once the recommended improvements to the protocols are 
implemented, applications of tournament data can be enhanced through more timely and 
thorough reporting. Data quality issues do, however, need to be an ongoing focus of any 
program. 
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1. INTRODUCTION 

The Anglers Catch Research Program has been ongoing for several years. This project was 
based upon on the ‘Basscatch’ project (based in freshwater systems) and was expanded to 
assess other inland-freshwater and saltwater fishing tournaments. This project was also 
combined with the existing Gamefish Tournament Monitoring Program in the year 2000 to 
be collectively known as the Angling Research and Tournament Monitoring Project 
(ARTMP). Initiation of all tournament-based monitoring programs was considered 
important as a means of collecting data in a cost-effective manner to support resource 
assessments and management of these fisheries. 
 
Varying expectations developed over time amongst the stakeholders associated with 
tournament monitoring i.e., fisheries scientists, fisheries managers, tournament organisers 
and anglers. Fisheries scientists, for example, focus on the collection of unbiased and 
statistically defensible data whereas fisheries managers focus on the need to collect data to 
support their policies and management initiatives. Following these apparent divergences 
regarding the project’s objectives, the Program was split into two distinct, but connected 
and coordinated, modules: namely the Recreational Fishing Tournament Management 
Project (hereafter the management project) and the Recreational Fishing Tournament 
Assessment Project (hereafter the assessment project). The management project focused on 
developing strategies to improve the practices associated with competition fishing, whereas 
the assessment project focused on reviewing tournament monitoring for its prospective 
utility in the collection of catch, effort and biological information (to meet scientific 
objectives). 

1.1. Review objectives 

The strategies associated with the management project are not provided as part of this 
review. The aim of this review is to meet the objectives of the assessment project, which 
include: 
1. Evaluate the scientific value of data derived from fishing tournaments in assessing the 

status of fish stocks, the impact of fishing tournaments and the success of fish stocking 
regimes. 

2. If fishing tournament data are deemed valuable as per objective (1), then identify 
tournaments that can provide long-term information on species composition, fish size, 
catch and effort, and environmental variables of scientific value and of use to resource 
assessment and management. 

3. Provide a cost-effective strategy to assess fishing tournaments identified in (2). 

1.2. Values of tournament monitoring 

Fishery-dependent data, such as that provided through tournament-based monitoring, 
provides information relevant to the quality of the recreational fishery and provides that 
data at relatively low cost. With such information, fisheries scientists and managers are 
able to monitor the quality of select recreational fisheries. In NSW, the Fisheries 
Management Act 1994 includes an object (Part 1.3) to promote quality recreational fishing 
opportunities to anglers (whilst promoting ecologically sustainable development and 
conserving fish stocks, key fish habitats and threatened species, populations and ecological 
communities). Monitoring recreational fishing quality provides an approach to measure the 
success of achieving this legislative object in NSW. 
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There are some issues, however, that tournament-based monitoring cannot wholly address. 
For example, freshwater and saltwater tournament-based monitoring cannot estimate state-
wide recreational-based fish harvest as the sampling frame is not complete. These 
fraternities are unorganised in nature due to multiple associations, organisations and 
businesses that manage these events. This lack of unity results in an incomplete list of 
events, which make any expansion calculations to the state-wide level statistically 
questionable. The club-based gamefish fraternity is, however, more organised in nature 
with clear identified rules and a complete list of events available. This complete list 
enables state-wide expansion estimates to be calculated for tournament-based gamefishing 
if sampling from that frame is undertaken using a specific survey design. 
 
Tournament-based monitoring, when compared to large on-site recreational fishing 
surveys, can provide fishery-dependent data over large spatial scales in a cost-effective 
manner. Data obtained through tournament monitoring in NSW is unique, and for some 
species it is one source of very few long-term recreational-fishery data that are available. 
This is especially the case for species such as blue and black marlin and Australian bass. 
These attributes support managerial objectives such as: the formation of partnerships 
between anglers, tournament organisers, fisheries scientists and managers; and, the 
facilitation of involvement of anglers in science and management of their fishery. These 
datasets support scientific objectives such as the collection of data for resource 
assessments, and for the club-based gamefish fishery provides one of very few datasets to 
enable harvest estimates to be calculated for this fishery. Although these data are 
incomplete for the gamefish fishery overall, they have become increasingly important in 
recent times for negotiations between the gamefish fraternity, the commercial longline 
fishery and the Commonwealth regarding resource allocation. 
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NSW Dept of Primary Industries  11 

2. METHODS 

2.1. Category-based evaluation method 

A strategy was required to identify the scientific value of existing methods and datasets. A 
category-based method was selected and this is presented in Figure 1. Each method and 
dataset had several different attributes, for example, valid size composition data obtainable 
or biases such as that from non-responses. These attributes are evaluated for their scientific 
validity and/or value. Results for each attribute will be combined to provide an overall 
result for each method and dataset. 
 

Are the existing methods/datasets useful with 
respect to objective one?

No 

Moderately 

Potentially 

Continue with minor changes if 
required 

Deemed useful in part or useful given 
major changes/improvements 

Continue with minor changes and test 
all major existing assumptions where 

necessary and possible 

Changes implemented 

Yes 

Deemed of minimal use – discontinue 
in existing state 

Method of evaluation for existing methods and datasets  

 
Figure 1. Category-based method for evaluating existing methods and datasets. 
 

2.2. Scientific requirements 

2.2.1. A broad perspective 

There are two, intrinsically related, scientific approaches applied to issues in fisheries: 
hypothesis testing and statistical estimation. For some problems, hypothesis testing is the 
logical method to resolve an issue, for example does a particular modification to a fishing 
hook actually reduce the catch of under-sized fish. For other issues, the problem is about 
statistical estimation, for example what is an estimate of the state-wide recreational catch 
of yellowfin bream in 2000. Both scientific approaches make extensive use of very similar 
statistical tools. 
 
The data that need to be collected for testing hypotheses or statistical estimation are likely 
to be very different. For example, testing the hypothesis that fish populations are not 
impacted for more than six months after a tournament requires a very different project than 
one that is attempting to estimate the total number of fish caught by that type of 
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tournament. Data collection protocols should be determined by the objectives of the 
scientific study. If the objectives are not clearly stated, or have been allowed to shift over 
time, then the data are not likely to be appropriate for the problem at hand. Hypothesis 
testing requires an ‘experimental design’ and statistical estimation requires a ‘survey 
design’. 
 
For the three scientific objectives discussed below (resource assessment, impacts of fishing 
tournaments and success of fish stocking), hypothesis testing and statistical estimation 
methods are used in a range of ways. In very general terms, resource assessment requires 
estimates of catch, catch rates and length composition (i.e., statistical estimation) and 
research on the impacts of fishing tournaments requires hypothesis testing. Understanding 
the success of fish stocking would likely involve an application of both types of method. 
The potential role of tournament monitoring in contributing to meeting these three 
scientific objectives is discussed below. 

2.2.2. Assessing the status of fish stocks (resource assessment) 

Resource assessment can be defined as a process of collection and evaluation of biological 
and fishery data that results in a determination of the status of a fish stock or population. 
Resource assessments can be produced to varying levels of detail depending on the 
fisheries harvesting the resource and the amount of information available (Anon. 2006). 
 
Through the process of completing an Environmental Impact Statement (EIS) for all NSW 
commercial fisheries, NSW DPI has identified important commercial species that require 
their status to be determined on a regular basis. Many species that have been identified as 
key commercial species are also important recreational species. In particular, common 
estuarine fish species (bream, flathead and whiting) that were found in The National 
Recreational and Indigenous Fishing Survey to be harvested in greater numbers by 
recreational fishers than commercial fishers (Henry and Lyle 2003; Maganov et al. 2003). 
In addition to the species recognised through the EIS process, there are a number of other 
species that are either predominantly or solely recreational species, including all freshwater 
endemic finfish species and saltwater species such as tailor, rock blackfish, eastern blue 
groper and blue and black marlin. 
 
Species caught predominantly by recreational anglers are the most difficult to monitor due 
to a lack of data from commercial fisheries (which are usually long-term). This can make 
the task of determining status difficult without fishery independent surveys. To date, the 
monitoring of recreational-only species, in particular, freshwater endemic species has 
predominately relied on expensive independent surveys (using methods such as 
electrofishing). 
 
Two types of indicators enable assessments of the status of fish in NSW. These include: 
indicators of abundance such as catch and effort data; and, indicators of population 
structure such as age and length compositions. A combination of these indicators currently 
provide ‘best practice’ resource assessment and management reporting in NSW (Scandol 
2004). Therefore, indicators that are useful and obtainable from recreational fishing-based 
data include total harvest estimates, indices of abundance such as catch per unit effort 
(CPUE) and age and size compositions. 
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Particular caution is always placed on the use of CPUE as an index of abundance. Many 
studies have shown that CPUE indicators are not proportional to population abundance. 
For example, abundance may be decreasing while the CPUE is stable (i.e., hyperstability is 
observed) hence the use of CPUE as an index of abundance involves risks (Crecco and 
Overholtz 1990; Harley et al. 2001; Hilborn and Walters 1992; Maunder and Punt 2004; 
Maunder et al. 2006; Peterman and Steer 1981; Swain and Sinclair 1994; Walters 2003). 
 
There are, however, a number of ways that CPUE data can be standardised (Maunder and 
Punt 2004) to provide benefits over raw CPUE data. For example, if method and targeting 
information is collected from anglers, directed catch rates can be calculated by method i.e., 
one group of anglers in a tournament target billfish species and another group of anglers 
target shark species. The data collected from the two groups of anglers would be 
partitioned and a directed catch rate can be calculated. A catch rate for marlin species 
would be calculated from the data collected from those anglers that were targeting billfish 
and the same would be calculated for the anglers targeting sharks. Partitioning the catch 
rates from the two groups of anglers is basically removing the influence of method on 
catch rate and therefore provides a superior catch rate estimator when assessing abundance 
and fishing quality. There are also other factors such as angler dynamics, vessel 
specifications and environmental variables that are likely to affect catch rates and hence 
these can be used in catch rate standardisations. 
 
There is no guarantee, however, that these methods (i.e., the calculation of standardised or 
directed catch rates) will provide an index of abundance that is proportional to CPUE 
especially for pelagic species such as billfish, tunas and large sharks. The migratory nature 
of these species combined with a spatially-restricted recreational fishing fleet (due to 
factors such as vessel size, fishing times and tournament rules) increases the chances of, 
for example, finding a high CPUE when the true abundance is actually low or a low CPUE 
when the true abundance is actually high. Any decision-making process associated with 
resource assessment should take the risks associated with using catch rates as indices of 
abundance into consideration. The use of these indices would be enhanced when used 
collaboratively with indices calculated from alternative sources of data. 
 
Catch rates (non-directed), however, calculated from recreational fishing data are 
particularly useful to resource assessment as they provide the relevant data to calculate 
harvest estimates (when total effort data are also collected). Harvest estimates assist 
scientists and managers in prioritising assessment of important species caught by 
recreational anglers. Harvest estimates are also particularly important to recreational 
fishing associations, commercial fishers and governing agencies. These estimates provide 
the capacity for recreational fishing representatives to negotiate their rights to a fishery, 
especially when dealing with issues such as: resource sharing between recreational and 
commercial fishers; and, marine parks. 

2.2.3. Assessing the impacts of fishing tournaments 

Fishing tournaments (particularly those that are large) are characterised by high 
concentrations of fishing effort over short periods of time. These events generate positive 
economic benefits for local communities due to increased visitor numbers and can also 
lead to increased fishing activity and exploitation of the stocks found there. If fishing 
tournaments are not managed in an effective manner, then they have the potential for a 
negative impact on regional communities. For example, if fishing practices caused a 
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localised depletion of primary target species, then the quality of fishing in that area would 
presumably decline. A decline in recreational fishing quality could lead to a decrease in the 
number of visitors to the area, until stocks had a chance to recover and the previous levels 
of fishing quality returned. The information required to ensure that the impact from fishing 
tournaments is sustainable includes harvest rates, total harvest estimates and recovery 
times. Usually these questions would be put as explicit tests of specific hypotheses. 
 
To detect a direct impact from a fishing tournament, data are required that isolate the 
tournament impact from other impacts (such as commercial fishing practices or 
environmental influences). Collecting quantitative data that have the ability to detect an 
impact should therefore include an on-site access-point survey based on a Before/After and 
Control/Impact (BACI) sampling design (Underwood, 1992). A recreational fishing survey 
using the BACI design would involve replicated sampling before, during and after a 
tournament period at the tournament location and other control locations. 
 
To enhance an impact study, measures of post-release mortality should also be considered. 
There has been a noticeable shift over the past ten years, particularly in freshwater 
fisheries, from ‘catch and kill’ to ‘catch and release’. The majority of freshwater 
tournaments now promote one-hundred percent catch and release fishing and the number 
of freshwater and saltwater events that promote at least a proportion of their event as being 
‘catch and release’ is apparently on the rise. For tournaments that promote catch and 
release fishing, information relative to post-release mortality such as anatomical hook 
location and fishing gear used would inform any assessment of impact. 

2.2.4. Assessing the success of fish stocking regimes 

The success of a fish stocking regime should be measured against the objectives for that 
particular fish stocking program. There are various reasons why fish stocking is undertaken 
in NSW (Anon. 2005; Simpson et al. 2002). Reasons include: harvest stocking for 
enhancing fishing for recreational and/or cultural purposes; and, conservation stocking for 
rebuilding depleted native fish populations (Anon. 2005). 
 
Data for assessing the success of stocking for the purpose of harvest should include 
measures of fishing quality over time such as CPUE (which would require accurate 
measures of catch and fishing effort), species composition, size composition and the 
proportion of stocked fish in the catch. 
 
On the other hand, data useful for assessing the success of conservation stocking for 
enhancement of natural diversity would include species and size composition for all 
species in the riverine environment – including those that are not targeted or caught by 
anglers. Angler data are therefore most useful for assessing the success of fish stocking 
regimes when the objective is to enhance recreational fisheries. For this reason, references 
made to the success of fish stocking regimes will be referring to the success of fish 
stocking for the purpose of harvest to enhance recreational fisheries only. 
 
The success of fish stocking regimes would ideally be measured by a combination of 
independent and fishery-dependent surveys such as those presented in Faragher et al. 
(2007). Independent surveys, using methods such as electrofishing, netting and trapping 
can provide indices of abundance, species composition, size and age composition and the 
proportion of stocked versus non-stocked fish. 
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Fishery-dependent surveys can provide data useful to calculating harvest estimates and 
catch rates (CPUE), measures of fishing quality, size composition and, in some cases, the 
proportion of stocked versus non-stocked fish. Furthermore, if length and weight 
information is collected, fish condition factors could be calculated (Barnham and Baxter 
1998). Condition factors could be used in combination with catch rate indices and 
species/size composition data to assess the fishery in the area being stocked by comparing 
the levels of fishing quality through time. 
 
In general, length composition data obtainable from fishery-dependent methods would be 
very useful in decision-making processes. Length data provide indications of the presence 
or absence of newly recruited fish – i.e., naturally spawned fish (if a particular location has 
not been stocked for a period of time) – and can, in some circumstances, allow a particular 
cohort (of stocked fish) to be followed through time to indicate the survival of that cohort. 
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3. RESULTS 

3.1. History of tournament monitoring 

Tournament monitoring was initiated in the late 1980’s following a strong interest from 
angling groups to participate in fisheries science and management. The Basscatch project 
began as a pilot study in 1988 and was developed as a method by which recreational 
anglers could collect catch and effort data for Australian bass to provide direct support to 
the management of their fishery. This method was deemed a success for anglers, fisheries 
managers and scientists, and was subsequently expanded to include several different 
groups in eastern drainage systems. Then in 1993, this method was trialled in Lake 
Mulwala to include the targeted recreational species Murray cod. Freshwater tournament 
monitoring then saw a significant growth over time from one Basscatch event in 1988 to 
over seventy freshwater events in 2006. Meanwhile, gamefish tournament monitoring was 
initiated in the 1993/94 financial year and covered up to 25 events per year. In 2000, all 
tournament monitoring including freshwater and gamefish was incorporated into a single 
project and saltwater tournament monitoring (excluding gamefish) was initiated to start in 
2001. As a combined project, a minimum of 65 and maximum of 167 events have been 
monitored per financial year (up to 2005/06) (Figure 1). 
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Figure 2. Number of tournament events monitored over time (n = the number of events 

monitored each financial year). These data only include those collected prior to 
January 2007. Over this time period, data have been collected from a total of 
909 tournament events. 
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3.2. Existing methods 

3.2.1. Catch-Card Angler Return System (CARS) 

CARS is defined as a self-reported catch-card angler return system that relies on the 
voluntary recording of fishing effort, catch and fish size information by competition 
anglers. This system was first utilised by the Basscatch project in 1988. The use of this 
method was considered important as a means of collecting data in a cost-effective manner 
to support assessments of relative changes in population structure and density. Basscatch 
events were, therefore, organised to collect data for within-river-temporal-trend analysis 
and among-river-spatial analysis (Harris, 2007, pers. com.). 
 
Apparent 100% return rates were recorded and hence a supposed census of information 
was collected. In 1993, the Basscatch project extended sampling to include two freshwater 
events held on Lake Mulwala to collect like information on Murray cod (Maccullochella 
peelii peelii). Other events were incorporated over time using this system including 
existing freshwater fishing tournaments (not part of the original Basscatch project) and for 
saltwater fishing tournaments (excluding gamefish events). 
 
Prior to the start of each fishing competition, usually at the point of registration, each 
angler is issued with a kit, which includes a catch card, pencil, vinyl measuring tape and 
ancillary fisheries information on regulations and/or promotional material. Anglers are 
requested to record their catch information throughout the day and hand in the card once 
fishing in that tournament has ceased. 
 
Catch cards provided to the various tournaments have varied in their design and have been 
tailored in most cases to meet the needs of the individual tournament (see Appendix 1 for 
an example). In general, the cards included three sections: 1) a section where the anglers 
record their personal information such as name, address and phone number; 2) a section 
where the anglers record their fishing times from start to finish excluding breaks such as 
for lunch and overnight rest between tournament days (effort component); and, 3) a section 
where anglers record the fish they catch (including discarded undersized and non-
competition species in most tournaments) with a common species name specified, the day 
of capture (when multiple fishing sessions within a day or over several days are fished) and 
a corresponding length (catch component). In some cases, additional information was 
requested on the cards, such as specific locations or defined reaches that were fished, the 
time of capture or method used (e.g., bait, lure or fly). 
 
Pollock et al. (1994) stated that the strength of a catch-card system is that it is relatively 
inexpensive and is simple to administer compared with most other survey methods. 
However, Essig and Holliday (1991) reported that there are many potential errors 
(sampling, response and non-response errors) that can be associated with a self-reported 
system. Potential errors can include: improper sample selection, non-coverage and avidity 
bias (sampling errors); misinterpretations or non-reporting of questions on the cards, the 
exaggeration of the number or size of fish caught (prestige bias), intentional misreporting 
or under-reporting the number or size of fish caught, the possible misidentification of 
species and incorrect measuring of fish (response errors); or, refusal to return the card 
(non-response error)(Essig and Holliday 1991). 
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Non-response (namely a non-response bias) by means of either not handing in a catch card 
at the cessation of a tournament or not completing all parts of the catch card is the 
overriding problem with the use of the CARS system. Most tournaments have an 
associated non-response bias or an unknown non-response rate due to missing information 
on the number of registered anglers. There are 157 events with a known number of 
registered anglers and of these 113 have a non-response bias, which is 23% of the total 678 
events. Out of the total 678 events, 521 (77%) have an unknown non-response rate. In 
some cases, due to the tournament structure, accurate information about the number of 
anglers fishing would be very difficult to obtain without using on-site survey methods 
(such as a boat count). 
 
The CARS system, in its previous and current use at Basscatch competitions, was 
characterised by an apparent 100% return rate, low proportion of incomplete cards (6.9%) 
and hence a low non-response bias. Therefore, the CARS system as used at Basscatch 
competitions is considered a method that has provided useful baseline catch rate and size 
composition data for Australian bass in NSW. However, due to the self-reported nature of 
CARS, there are still potentially biases such as those outlined in Essig and Holliday 
(1991). The adoption of this system to most other tournament types has, to date, been 
ineffective in obtaining standardised and hence valid catch rate information. Size 
composition data collected from these ‘other’ tournaments may however be valuable for 
resource assessment, provided that the length measure used is known (i.e., whether the fork 
or total length was measured). 
 
In an attempt to improve the catch-card-angler-return system by enabling future 
investigations of biases associated with its use (in particular, from non-response), a catch-
card identification system was trialled at a selection of freshwater events between February 
and May 2007. Full details, including the results of this trial, are presented in Appendix 2. 

3.2.2. Post-fishing interviews at fresh and saltwater tournaments 

There are a number of tournaments, particularly saltwater events that are large and diverse 
in nature. These tournaments involve high concentrations of fishing effort over relatively 
short-time periods and involve an array of fishing methods and areas (e.g., beach, rock, 
estuary and deep-sea fishing). In general, these large-type tournaments provide the highest 
non-response rates using the CARS system (Appendix 27). It was proposed in 2004 that a 
creel-type survey component be initiated at these events to capture a higher proportion of 
anglers’ fishing effort and catch information. A creel-type survey should involve a 
combination of on-site interviews (for the collection of baseline catch and effort data) with 
the collection of information on the total number of anglers fishing (to provide a total 
effort estimate). The combination of catch and effort data with total effort information 
provides the size of the population being sampled and the size of the sample fraction. This 
information allows baseline catch and effort data to be expanded to the total population. 
The 2004 proposal, however, did not incorporate the collection of total effort data (i.e., the 
total number of anglers fishing) and therefore can not be considered a true on-site survey. 
 
On-site interviews were, however, conducted for the purpose of collecting information 
from a higher proportion of anglers at two freshwater and seven saltwater fishing 
tournaments during the period March 2005 to July 2006. Interview questions at the 
freshwater events included: registration name (boat, angler or skipper); anglers home 
postcode; number of anglers fishing (male, female and juniors); time start and stop fishing; 
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fishing method used (bait, lure and/or fly); number of fish kept by species; and, number of 
fish released by species. Interview questions at the saltwater events were similar to those at 
freshwater events however, due to the diversity of targeting behaviour at these events, an 
additional question was asked regarding the species targeted (bream, flathead, whiting, 
snapper, luderick, tailor, kingfish, mulloway, teraglin, anything and/or other) and location 
of fishing (deep sea, beach, rock, estuary and/or Marine Park, when applicable). Interview 
staff at both fresh and saltwater events did not measure the lengths of harvested fish. 
During freshwater interviews, interview staff witnessed the measuring of fish lengths in 
approximately half of the cases, otherwise the fish lengths were self-reported by the angler. 
Fish lengths/weights recorded during saltwater interviews were either: estimated by the 
interview staff; self-reported by the anglers; or not recorded at all. Appendix 3 includes 
examples of the interview forms used. 

3.2.3. Utilisation of the gamefish fishery framework (‘Scheds’) 

The gamefish fishery is highly organised in nature and is run according to a strict set of 
rules. One of those rules includes a mandatory radio reporting system for all gamefishing 
tournaments affiliated with the New South Wales Gamefishing Association. Each 
tournament is required to operate these mandatory radio schedules (hereafter referred to as 
scheds) at regular intervals (in general, every two hours) on each tournament day, 
primarily as a safety measure to enable vessels to be located quickly in the case of an 
emergency. 
 
Scheds provide the only cost-effective means of obtaining accurate data on fishing effort 
for tournament gamefishing in NSW. To collect equivalent information from other 
recreational-tournament fisheries, methods such as boat counts are required. In 
comparison, boats counted at an observation site provide an estimate of fishing effort, 
whilst scheds provide an accurate account of the number of boat trips completed as part of 
a tournament day. Accurate fishing effort information provides the capability of calculating 
total harvest estimates for the gamefish-tournament fishery when combined with post-
fishing interviews from a sub-sample of fishing trips. Sched data are particularly useful in 
debates over resource allocation between commercial and recreational fisheries for billfish, 
tuna and shark species as they provide an account of the fishing effort and catch during 
tournaments at a spatial resolution of 2 – 3 nautical miles. 
 
Information collected during scheds most commonly includes boat name, number of 
persons on board, location of fishing as a grid reference (each tournament has their own 
grid reference map in an alpha-numeric form), method of fishing (trolling, drifting or 
anchored) and catch in the form of ‘0-0-0’ i.e., the number of strikes, number of hook-ups 
and number of each species kept or tagged and released. Catch information in the form of 
‘0-0-0’ has been used by Park (2007) to compare strike rates and hook-up rates with catch 
rates to determine overall frequency of interaction of anglers with fish. These comparisons 
could potentially provide some measure of fishing quality for gamefish species. They 
could also assist with interpretation of catch rate indices. See Appendix 4 for an example 
of a sched recording sheet. 
 
Since the inception of the Gamefish Tournament Monitoring Program in 1994, scheds have 
been used to collect baseline catch and effort information from the gamefish fishery. Every 
attempt has been made since the inception of the program to collect a copy of the sched 
reports from each gamefishing tournament held in New South Wales. 
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The use of sched data has provided accurate information on fishing effort (as the number 
of boats fishing on each tournament day) and information on ‘reported’ catch. However, 
due to competition rules and structures, generally catch of non-point-score species and 
sometimes low-point-score species (that may be kept for food as opposed to entered into 
the tournament) are not reported (hereafter referred to as non-reported catch). 
Furthermore, scheds do not include accurate information about fish size and are self 
reported hence the possibility of a number of biases arises. Also, in some cases fishing 
method information (i.e., trolling, drifting, anchored or bait fishing), to allow the 
partitioning of effort in the calculation of catch rate indices, is collected intermittently 
throughout a tournament or tournament day as a result of anglers non-reporting and radio 
base operators not demanding the information from those that do not report. 

3.2.4. Post-fishing interviews at gamefish tournaments 

Pepperell and Henry (1999) recognised that catch information derived from scheds does 
not include a complete account of fish caught during gamefish events and hence post-
fishing interviews were undertaken whenever possible. It was reported that for all 
tournaments where interviewers were assigned, at least half the fishing fleet was able to be 
interviewed at the completion of their fishing day. These interviews were undertaken from 
the programs inception to 1997 and were primarily designed to estimate the non-reported 
catch (i.e., fish caught but not reported on scheds) but were also used to validate certain 
data from the scheds. The information collected from these interviews included: boat name 
and tournament registration number; fishing method (trolling; drifting; anchored; and/or, 
bait); time start and stop fishing; number of fish weighed; number of fish tagged; the 
number of fish not weighed (i.e., non-point-score fish); and the weight of each fish 
weighed. 
 
Staffing constraints resulted in the cessation of interviewing during the 1997/1998 fishing 
season. An interview component was included again in the 1998/1999 fishing season 
(September to May) and then from 2001 to present. The later interviews from 2001 to 
present included the collection of additional information such as fish caught and free 
released, time spent bait fishing each for jigging methods (targeting bait species such as 
blue mackerel and yellowtail scad) and trolling methods (targeting bait species such as 
skipjack tuna and bonito), bait type (lure; live bait; dead bait) used for each fish caught and 
fish size information. See Appendix 5 for an example of a gamefish-tournament post-
fishing interview. 
 
For all tournaments where interviews were to be carried out, research technicians attended 
to conduct interviews of fishing parties at the completion of their fishing day at access 
points (boat ramps; weigh stations; and, marinas) utilised by competitors. Access points 
were selected to enable the collection of a representative sample of the target population 
(i.e., fishing parties registered in the tournament). It was assumed that the fishing activities 
of angling parties interviewed at the selected access points was representative of all 
angling parties participating in the tournament. At the selected access points, every attempt 
was made to interview each fishing party upon their return. Also, interviews were 
undertaken for a considerable duration after the completion of the fishing day in an attempt 
to sample the target population representatively. Excluding the tournaments held out of 
Port Stephens, there were generally only two to three access points used by competing 
fishing parties and hence in most cases, research technicians were able to conduct 
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interviews at each site. However, at many events, there were only sufficient resources for 
one technician to attend and hence only two access points could be covered (typically one 
boat ramp and the marina or weigh station). 
 
In all circumstances to date, there are a number of assumptions that have to be made when 
analysing these data. These assumptions include, for example, that the angling parties 
accessible for interviewing at the completion of a fishing day provide a representative 
sample of the population and that the tournaments where interviews are conducted are 
representative of the catch across all NSW tournaments. There is potential for assumptions 
such as these to be causing significant biases in these data and hence these assumptions 
need to be tested to estimate the reliability of these data. 

3.3. Existing datasets 

There are three distinct datasets associated with the sampling methods described above. 
Following is a description of each dataset, including information about the temporal and 
spatial extent, the methods used to collect each dataset, and the type and quantity of 
records. 

3.3.1. Freshwater dataset 

Data collected from freshwater systems in NSW have been categorised by waterway type 
and spatial zone. The three waterway types include eastern drainage, western drainage and 
impoundments. The categorisation of each tournament into these waterway types was 
considered important due to the differing management issues and variation in species 
caught. Species of importance to the program in western drainage waterways included the 
threatened trout cod (Maccullochella maquariensis), Macquarie perch (Maquaria 
australasica) and silver perch as well as the highly prized Murray cod and golden perch 
(Maquaria ambigua). Monitoring the catch of introduced pest species such as European 
carp (Cyprinus carpio), goldfish (Carassius auratus) and redfin (Perca fluviatilis) was also 
considered important, particularly in the endangered ecological community of the Lower 
Murray catchment. Eastern drainage species of interest included the endangered eastern 
freshwater cod (Maccullochella ikei) and the ‘recreational only’ Australian bass 
(Macquaria novermaculeata) and estuary perch (Macquaria colonorum). Impoundments 
are treated separately to the drainage areas as they are predominately stocked to maintain 
populations and hence the associated management issues tend to be focussed on stocking 
regimes. 
 
The spatial frame used, including eleven zones, was adopted from the National 
Recreational and Indigenous Fishing Survey and is presented in Appendix 6. Where 
possible, every attempt was made to collect data from tournaments held in each of the 
eleven zones. Tournaments to monitor, however, have been selected on an ad-hoc basis. 
Priority was given to tournaments that maintained a long-time series of data. 
 
All baseline data in the freshwater dataset, representing over 57,000 angler fishing trips, 
have been collected using the CARS system. Data have been collected from 525 freshwater 
events, representing 98 tournaments between October 1988 and December 2006 covering 
all spatial zones except Coffs Harbour (six) and the Far South Coast (eleven). There are no 
known freshwater events held in these zones. The project has collected data from 14 
Western Drainage fishing events, at least one in each of the major river systems, including 
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one on the Cudgegong, Gwydir, Lachlan and Wakool Rivers, two on the Darling and 
Edwards Rivers and three on the Murrumbidgee and Murray Rivers. Data have also been 
collected from a fishing event held out of Armidale, however this event apparently utilises 
several fishing bodies including Western and Eastern Drainage areas. Data have been 
collected from 26 Eastern Drainage events including one on each of the Clyde, Hastings, 
Lane Cove, Macleay, Manning, Richmond and Shoalhaven Rivers, two on the Myall and 
Patterson Rivers, three on the Nepean and Williams Rivers, four on the Clarence River and 
five on the Hawkesbury River. Data have also been collected from 24 different 
impoundments covering all spatial zones except number six (see Appendix 7). In addition 
to the impoundment data reported in this document and as part of the Snowy Mountains 
Trout Strategy, data were also collected from anglers fishing during the Easter period and 
as part of the Trout Festival between 1997 and 2004. These data were collected using the 
same methods as presented in this document, however were entered into a separate 
database and hence are not reported on here. Refer to Faragher et al. (2007) for a summary 
of these data. Appendix 7 includes a graphical representation of the spatial coverage and 
Appendix 8 provides a full list of freshwater events for which data have been collected 
over the period October 1988 to December 2006. 
 
In addition to CARS-based data, there is post-fishing interview information for two 
freshwater events representing 232 angler fishing trips from 100 fishing party interviews. 
Post-fishing interviews were conducted at the Snowy Mountains Trout Festival in 2005 
and the Deniliquin Fishing Classic in 2006. Appendix 10 includes a summary of post-
fishing interviews conducted for freshwater systems. 

3.3.2. Saltwater dataset 

The spatial sampling frame used for saltwater events has, like freshwater events, been 
adopted from the National Recreational and Indigenous Fishing Survey (Appendix 6). The 
zones relevant to saltwater events include coastal zones five to ten. 
 
The collection of data from saltwater tournaments in NSW was initiated in 2001. However, 
it was not until 2004 that at least one event was covered from each of the six zones. To 
date, data have been collected from 58 different tournaments (156 events) from as far south 
as Narooma north to Tweed Heads. A list of saltwater events at which data have been 
collected is presented in Appendix 9. In general tournaments have been selected for 
monitoring haphazardly although every attempt was made to monitor at least one 
tournament from each zone. 
 
All baseline data in the saltwater dataset, representing over 17000 angler fishing trips, has 
been collected using the CARS system. In addition to CARS-based data, there is post-
fishing interview information for seven saltwater events representing 1121 angler fishing 
trips from 440 fishing party interviews. Post-fishing interviews were conducted at the: 
Coffs Harbour Easter Classic in 2005; Evans Head Fishing Classic in 2005 and 2006; 
Laurieton Family Fishing Bonanza in 2006; Putt Bennett Family Fishing Festival 
(Bellinger River) in 2006 and the Port Stephens Trailer-boat Tournament in 2005 and 
2006. Appendix 10 includes a summary of the post-fishing interviews conducted. 
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3.3.3. Gamefish dataset 

Existing project reports and publications (Lowry and Murphy 2003; Lowry et al. 2006; 
Murphy et al. 2002; Park 2007) provide detailed descriptions and analyses of the gamefish 
dataset from the inception of monitoring in the 1993/94 fishing season to the 2004/05 
fishing season. In summary, the dataset over this period includes two components (as 
described above) – sched and post-fishing interview data. These data were collected from 
16 New South Wales ports, with between 4 and 15 of these ports monitored in any one 
fishing season. Over this period, the dataset represents up to 22 different tournaments 
(including events within tournaments such as Ladies’ Days) covering up to 57 days in a 
season representing a total of 192 tournaments comprising 469 tournament days. Post-
fishing interviews were conducted at 69 events between July 1998 and June 2005 
representing 4312 angling-party interviews. The collection of sched and post-fishing 
interview data has continued from the 2004/05 fishing season to present (as has been 
previously undertaken). 
 
In addition to the post-fishing interview data reported in Park (2007), Murphy et al. (2002) 
and Lowry & Murphy (2003), there is also post-fishing interview data available from the 
project’s inception to 1997 (as described in section 3.2.4 Post-fishing interviews at 
gamefishing tournaments). These interview data were collected from 37 events 
representing 95 tournament days and 3667 angling party interviews and have not 
previously been analysed. 

3.4. Category-based evaluation of existing methods and datasets 

Following are the results of the category-based evaluation of existing methods and 
datasets. The overall evaluation results have been presented in Tables 1 and 2 as a 
summary of the combination of evaluation results for each attribute for each method and 
dataset by each of the values identified for objective one, i.e., ability to assess the status of 
fish stocks, the impacts of fishing tournaments and the success of fish stocking regimes. 
Evaluation results for each attribute of each existing method and dataset by each value (as 
per objective one) are presented in Appendices 13 to 33 to provide the rationale for each 
overall result (Tables 1 and 2). The key outcomes and recommendations from the results 
are also presented in Appendices 13 to 33. 
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3.4.1. Evaluation of existing methods 

 
Table 1. Overall result of the evaluation of existing methods identifying their value 

and ability in assessing the status of fish stocks (value to resource 
assessment), the impacts of fishing tournaments and the success of fish 
stocking regimes. Each cell corresponds to a justification table in 
Appendices 13 to 22. Each cell colour corresponds to the evaluation result: 
green = yes; yellow = moderately; orange = potentially; and, red = no as per 
category-based evaluation method presented in Figure 1. 

 
 

Value to: 
 
 
 
Method 

Resource 
assessment 

Impacts of 
fishing 

tournaments 

Success of fish 
stocking 
regimes 

CARS Appendix 13 Appendix 14 Appendix 15 

Post-fishing 
interviews 
(excl. 
gamefishing) 

Appendix 16 Appendix 17 Appendix 18 

Scheduled 
Radio Reports 
(gamefishing) 

Appendix 19 Appendix 20 – 

Post-fishing 
interviews 
(gamefishing) 

Appendix 21 Appendix 22 – 
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3.4.2. Evaluation of existing datasets 

 
Table 2. Overall result for the evaluation of existing datasets identifying their value 

and ability in assessing the status of fish stocks (value to resource 
assessment), the impacts of fishing tournaments and the success of fish 
stocking regimes. Each cell corresponds to a justification table in 
Appendices 23 to 33. Each cell colour corresponds to the evaluation result: 
green = yes; yellow = moderately; orange = potentially; and, red = no as per 
category-based evaluation method presented in Figure 1. 

 
 

 Value to: 
 
 
 
Existing 
dataset 

Resource 
assessment 

Impacts of 
fishing 

tournaments 

Success of fish 
stocking 
regimes 

Basscatch Appendix 23 Appendix 24 Appendix 25 

Freshwater 
(excl. 
Basscatch) 

Appendix 26 Appendix 27 Appendix 28 

Saltwater (excl. 
gamefish) Appendix 29 Appendix 30 Appendix 31 

Gamefish Appendix 32 Appendix 33 – 
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4. DISCUSSION 

4.1. Overview of the evaluation 

This review has documented all of the recreational fishing tournament-based monitoring 
datasets held by New South Wales Department of Primary Industries and the methods that 
have been used to collect these data. A number of issues associated with these datasets and 
methods have been raised using an evaluation with respect to three scientific objectives: 
usefulness to resource assessment; usefulness in assessing the impacts of fishing 
tournaments; and, usefulness in assessing the success of fish stocking regimes. The 
importance of these data are highlighted as they provide one of few cost-effective sources of 
information on recreational fisheries in New South Wales over large spatial and long 
temporal scales. For some fisheries such as the Australian bass fishery, these data present 
one of very few existing sources of data over a long period of time. 
 
Methods have been evaluated on the basis of past and existing use, combined with 
recommendations upon how each method could be improved. Datasets, in contrast, have 
been evaluated only on the basis of their past and existing use. Changes to existing methods 
recommended as part of this review are intended to improve data collection in the future and 
hence improve the applicability of each dataset and method (given the implementation of 
changes where necessary). 
 
The majority of methods were evaluated as ‘potentially’ or ‘moderately’ useful provided 
that changes are implemented for prospective sampling. In contrast, the majority of the 
current datasets were evaluated to be of ‘minimal’ use in meeting the three scientific 
objectives. These results are due, in part, to an ad-hoc approach to sampling caused by the 
design difficulties associated with the structure of tournament fisheries and the issues 
associated with ambiguous objectives. 

4.2. Overcoming issues associated with meeting managerial and scientific 
objectives simultaneously 

Stakeholder engagement has played a major role in tournament monitoring and has become 
important not only to fisheries managers but to tournament organisers and anglers. Many 
tournament organisers rely on staff from the tournament monitoring project for support by 
means of guidance, material items and reporting. Tournament monitoring provides a vehicle 
for the average angler to contribute to fisheries science and management in NSW. There are, 
however, problems associated with meeting managerial objectives (such as wide-scale 
stakeholder engagement) simultaneously with scientific objectives. Attempting to do so has 
resulted in one sampling approach being applied to multiple objectives. To fulfil the 
managerial objective, two courses of action are required: linkages with a large number of 
anglers via self-reported angler data collection over large spatial scales; and, timely feed-
back to the anglers that provide the data. 
 
A greater than ten-fold increase in the number of events covered by tournament monitoring 
has achieved the first course of action (i.e., linkages with a large number of anglers) over 
long temporal and large spatial scales. However, in doing so, the second course of action 
(i.e., appropriate timely reporting back to anglers) has become impractical given the 
available resources. Furthermore, the expansion of this project in aid of this managerial 
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objective (in part), has lead to science objectives being compromised. Compromised data 
causes difficulties for reporting. In particular, reporting the purpose and usefulness of these 
data to anglers and tournament organisers. This in turn has a negative effect on good 
stakeholder engagement and management outcomes from the project, for example, the 
extensive stakeholder engagement that occurred during the collection of data for the 
expanded monitoring program caused a significant impact on the quality of that data. 
 
Three options have been developed to overcome these data-related issues with the 
tournament-based monitoring program in NSW. These include: 

1. Reduce the scale of data collection to a level that corresponds with available 
resources, allows for timely reporting and allows additional effort to be expended 
on improving data quality and, therefore, improve the scientific outcomes of the 
project. 

2. Develop more efficient systems by which managerial and scientific objectives 
can be simultaneously achieved and a larger number of events can be sampled 
with no loss of outcomes for either management or science; or 

3. Increase the resources allocated to the program and separate the various 
tournament types into distinct but coordinated projects. 

 
Of these three options, the first option (i.e., reduce tournament monitoring to a manageable 
level given existing resources) is the recommended approach. However, this approach will 
result in minimal coverage of tournaments in NSW and hence not achieve all of the 
objectives previously identified for such programs. This approach would maintain the 
components of tournament monitoring that require the least amount of change or 
straightforward improvements (such as Basscatch and Gamefish monitoring) and would be 
solely focussed on scientific objectives, in particular, for collecting data that are useful for 
resource assessment. 
 
The evaluation presented in this review indicates that this recommended approach (option 
one) should focus on Basscatch and Gamefish events, as these are the two longer-term 
datasets that are least compromised with design and bias issues for resource assessment 
(Appendices 23, 25 and 32). These two tournament types also present the most cost-
effective components of tournament monitoring because they have already been developed, 
organised structures exist and the spatial scales are defined. This is in contrast to other 
tournament types, such as western drainage freshwater events and saltwater events 
(excluding gamefish). For these events, there is no exhaustive list of the tournaments that 
exist in NSW or no single fishing body that controls or governs these events. Hence, a 
meaningful frame from which sampling can be drawn is not available. 
 
In contrast to option one, option two would provide a system that could maintain managerial 
and scientific objectives simultaneously whilst collecting data over large spatial scales. 
There would need to be multiple tiers of data, i.e., some data would be used solely for the 
purposes of management and would be relatively straightforward, whilst other data would be 
used for scientific purposes and would need to be more comprehensive. This approach 
would require the same level of staffing, but a greater degree of operating resources than 
option one. Implementation of option two would require the replacement of some of the 
labour intensive tasks with database and web-based technologies. For example, the timely 
reporting or ‘feed-back’ to anglers and tournament organisers could be made systematic 
through the development and implementation of a secure (i.e., not publicly available) web 
site. 
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The development of a web-based system would provide participating anglers and 
tournament organisers with access to results based on the information they provide to NSW 
DPI. At the completion of a tournament, forms and/or tournament data would be sent to 
NSW DPI, the data would then be entered and become available within an appropriate 
timescale (such as three weeks) to tournament organisers and participating anglers as a 
standardised report that can be viewed via a secure (i.e., not publicly available) web site. 
The standardised report could include information such as size composition, species 
composition, fishing effort and catch per unit effort depending on the type of data provided. 
The system would also enable tournament organisers to order forms and ancillary material to 
support the accurate recording of tournament information. The system would provide 
information relevant to the recording of tournament data such as the different options for 
collecting data as recommended by NSW DPI. 
 
Implementation of more efficient electronic systems to collect and report information is the 
only strategy that has the ability to constrain the costs of monitoring tournaments over large 
spatial scales, whilst enabling the collection of data that have the ability to meet both 
scientific and managerial objectives. Although this option has some very beneficial 
elements, it is not recommended because it will be too expensive for the outcomes that will 
likely be achieved. 
 
Option three would also require significant resources, including a number of scientists and 
technicians assigned to one of several tournament monitoring projects. The different projects 
would most likely include Basscatch, Gamefish, Western drainage freshwater events 
(broken into two regions), saltwater estuary, beach and rock events and saltwater offshore 
events (excluding gamefish). This approach would provide: a large amount of quality data 
(covering wide spatial scales); timely reporting; and, an appropriate concentration of effort 
towards improving data validation. This option does not, however, present the most cost-
effective solution and hence is not recommended. Such significant resources would be better 
allocated to alternative survey methods of recreational fisheries in NSW. 

4.3. Overcoming data-related issues 

4.3.1. Tournament monitoring (excluding gamefish) 

The catch-card-angler-return system (CARS) was considered to be potentially useful for the 
purposes of resource assessment and for assessing the success of fish stocking regimes, yet 
the method requires changes. Pollock et al. (1994) noted that this type of system is relatively 
easy to maintain and cost-effective. There are, however, a number of biases that need to be 
accounted for including those associated with non-response (a bias arising when people 
refuse or are unable to answer a survey question; Pollock et al. 1994). The existing system 
assumes that bias from non-response remains unchanged across survey scales and that it will 
not affect indicators such as catch rates. 
 
Through the evaluation of existing datasets it was clear that non-response bias needed to be 
accounted for to ensure that indicators such as catch rates were more standardised across 
survey scales. Implementation of an improved CARS, which incorporates a catch-card-
identification system, is recommended to overcome this bias and provide for better 
standardisation of data through time. A description of the catch-card-identification system is 
provided in Appendix 2. In summary, the implementation of this additional recording of 
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information provides: a) a full list of anglers registered in each tournament; b) a validated 
proportion of registered anglers that do not return a catch card; and c) the ability to obtain 
further information from anglers that either do not return or do not complete all fields on 
their catch card. 
 
This system, which was trialled at a number of freshwater events (Appendix 2), will require 
further testing but preliminary results indicate that this approach provides a means by which 
the collection of information on the total number of anglers registered or fishing in an event 
can be recorded and standardised. This approach also provides a way for tournament 
organisers to easily identify anglers (during the event) that did not return their catch card and 
follow-up on these anglers where possible. These preliminary results showed that catch-
card-return rates can be increased using this system and that contact information can be 
collected for anglers that do not return their catch card. Having contact information for 
anglers that do not return their catch cards allows for post-fishing phone surveys to be 
conducted for the purpose of testing assumptions and hence accounting for biases such as 
non-response.  
 
A system, alike to this, has been successfully used in an Angler Diary Monitoring Program 
for Great Bear Lake in Canada and enabled non-response and recall biases to be accounted 
for (Anderson and Thompson 1991). Anderson and Thompson (1991) found that supportive 
lodge managers (assigned to conduct the day-to-day administration of the program) had the 
highest response rates and indifferent managers (who did not promote the Program correctly 
and just left the diaries out for guests to collect) had the lowest response rates. Similar 
differences have been found in NSW fishing tournaments amongst the various tournament 
organisers and hence, the quality of data obtained and the ability for this type of system to 
be successful in NSW will depend on the support received from tournament organisers. To 
improve the outcomes of this system in NSW, the collection of personal information from 
anglers (such as a contact phone number) will require additional on-site effort from technical 
staff at some events and could incorporate assistance from Fishcare Volunteers. 
 
An increase in on-site technical assistance, which was provided on a standard basis as part 
of the original Basscatch project, is recommended to successfully implement an improved 
catch-card system. This will assist validation of tournament data and improve relations 
between project staff and anglers, resulting in greater use of these data for scientific and 
managerial purposes. 
 
The evaluation presented in this document indicated that, even with the implementation of 
an improved catch-card system, there will still be a number of tournaments where the quality 
of data can be compromised. Certain types of point-score systems and tournament structures 
were not well suited to the CARS, which resulted in uncertainty in these data. This included 
events based on a ‘marshal-based’ point-score system, a ‘largest-fish’ point-score system or 
events spread over large spatial scales. 
 
Marshal-based systems are simplified for operational purposes and do not include records of 
fishing effort or unwanted or undersized fish. Anglers participating in marshal-based 
tournaments are therefore less likely to accurately report data on their catch cards, as these 
data do not have implications to their score. Angler-provided data from events with ‘largest-
fish’ point-score systems present similar problems as their anglers are less likely to report all 
the fish caught (i.e., those that do not have direct implications for their score). This bias is 
particularly apparent at saltwater events and western drainage freshwater events. 
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These point-score systems are dissimilar to mystery-length and honour-based systems, 
which have been used more successfully in combination with the CARS. All mystery-length 
and honour-based systems involve anglers completing their catch cards, returning them at 
the cessation of fishing and their point scores calculated based on the information they 
provide. For tournaments that use a mystery-length point-score system, a length is randomly 
selected and the angler with the closest length measure to the mystery length takes the 
tournament prize. Tournaments that use an honour-based system do not usually provide 
prizes of any monetary value. They would normally, for example, present a make-shift 
trophy to encourage the anglers not to provide false data. 
 
Events spread over large spatial scales make the return of catch cards by anglers logistically 
difficult, most commonly a result of anglers accommodating themselves away from the 
event’s central assembly location. Tournament structures such as these are characterised by 
very low catch-card return rates and a high probability of missing the many unsuccessful 
reports. 
 
These data issues, were overcome (in part) by Faragher et al. (2007) for the purpose of 
assessing the stocking regime in the Snowy Lakes region. Although not validated, Faragher 
et al. (2007) utilised the existing tournament-angler data to compare changes in catch rates. 
In an attempt to remove non-response bias from catch rate data, all data with a reported zero 
catch were removed from the analysis. This elimination will result in inflated catch rate 
indices (i.e., higher mean catch rates than experienced by anglers). The angler catch rate data 
were also analysed in combination with independent survey information, including trapping, 
electrofishing and biological data. These analyses concluded that the existing stocking 
regime in the NSW Snowy Lakes region required no immediate management changes. Both 
the rainbow and brown trout populations were found to be in an excellent condition and the 
catch rates stable over time. Although the tournament-angler data were used as part of an 
assessment of the success of fish stocking regimes, the angler data were not validated and 
were not able to provide accurate measures of harvest or catch rate. Future assessments 
should focus on collecting accurate angler catch and effort data as opposed to using inflated 
catch rate indices as presented in Faragher et al. (2007). 
 
In general, there are a number of ways that data-related issues can be overcome. These 
include: a) cease sampling problematic events for use in meeting scientific objectives and 
continue the collection of information on a more simplified level for managerial objectives 
only; b) negotiate changes to these events with tournament organisers, in particular, a 
change in the point-score system used to favour the collection of data suitable to meet 
scientific objectives; or, c) implement alternate methods (such as an on-site access-point 
survey) if data are absolutely necessary from these events to meet a specific scientific 
objective. 
 
Ideally all of the three approaches above should be incorporated into the future of 
tournament monitoring, particularly if systems are developed by which managerial and 
scientific objectives can be met simultaneously and a larger number of events can be 
sampled with no loss of outcomes for either management or science over large spatial scales 
(Section 4.2, Option 2). 
 
To collect tournament data over large spatial scales in a cost-effective manner, a method by 
which events can be prioritised, against each of the scientific objectives, should be applied. 
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Once a full list of events or a sampling frame is formed, each event should be prioritised 
against each scientific objective. The best method then needs to be identified. The method 
may include any one of the three options identified above or may simply include the 
continuation of data collection as has been previously undertaken if the existing data quality 
is at an acceptable level. 
 
The following criteria could be used to assess each event: size (i.e., number of participants); 
usefulness and uniqueness of the data; suitability of the existing tournament structure and 
point-score system to the CARS; and, the legacy of the existing dataset. Once each event is 
assessed against these criteria, they would be given a score against each of the scientific 
objectives. The highest-scoring events would then be sampled. 
 
The most cost-effective method to obtain quality data for each of the prioritised events 
should be applied. For example, if the event was suited to the CARS then the use of this 
method would continue, whereas, if an event was not suited to the CARS and was of high 
priority (such as a very large event that needed to be assessed for the effectiveness of 
stocking) then an appropriate survey method (such as an on-site access-point survey) should 
be applied. The lowest-scoring events should be incorporated into managerial objectives 
only and should focus on the collection of simple information such as the event location and 
date, target species, number of registered anglers and the total number of fish recorded to be 
caught and/or released. 

4.3.2. Gamefish tournament monitoring 

The existing program does not routinely randomise the collection of post-fishing interview 
data across all events. Instead, post-fishing interviews are undertaken with a haphazard 
approach covering as many events as possible. This haphazard approach has major 
ramifications to survey design and has the potential to result in biases in the data, inhibiting 
the accurate estimation of catch rate indices and total harvest. The randomisation of events 
(where possible and applicable) to undertake post-fishing interviews, along with a number of 
additional improvements to gamefish monitoring, will result in the collection of catch and 
effort data that enable estimation of total harvest from tournament events. This has 
ramifications for resource-sharing issues and will support the long-term and high quality 
gamefishing opportunities for anglers. Sampling also needs to streamline the collection of 
‘sched’ data by providing additional assistance, support and guidance to tournament 
organisers. 
 
For these outcomes to be realised, the following changes to gamefish monitoring should be 
implemented: 1) randomised selection of gamefish events for collection of post-fishing 
interview data; 2) implementation of measuring fish harvested by anglers and present during 
post-fishing interviews; 3) implementation of new post-fishing interview forms to 
standardise the collection of catch and effort data to reduce interviewer-based biases and 
enhance directed effort data; 4) stream-lining of sched data by implementation of a generic 
sched-reporting form to be used by all gamefishing clubs in NSW; and 5) the design and 
implementation of a new database, which also incorporates data entry via scanning 
technologies in use by NSW DPI. 
 
These changes will improve the project’s design, data quality and cost-effectiveness. These 
changes will also enable the calculation of estimates of total harvest from competition 
gamefishing using a combination of sched and post-fishing-interview data. For this purpose, 
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sched data will be used to calculate the total effort component and post-fishing interview 
data will be used to calculate catch rates. These two components will be used to estimate the 
total number of fish caught for the NSW tournament-gamefish fishery on an annual basis. 
Furthermore, with the collection of fish lengths the total weight of fish could be estimated. 
 
A recommended extension of this project is the annual collection of catch data from all 
twenty-two NSW affiliated gamefishing clubs. This could include the collection of annual 
reports (from clubs that produce them) or a list of all fish included in point score (if that club 
does not produce an annual report). This information most commonly includes: date of 
capture or release; angler and boat name; species; actual weight (captured fish only); tag 
card number (tagged fish only); line class the fish was caught on; and, area or location of 
capture. 
 
Annual reports have been routinely collected by Dr Julian Pepperell (Pepperell Research and 
Consulting Pty Ltd) from clubs that produce them. Data from these reports, in combination 
with data from the NSW DPI Gamefish Tag and Release Database, have been used for 
student-based projects under Dr Pepperell’s co-supervision on sharks (Chan 2001), dolphin 
fish (Bennett 2001), yellowfin tuna (Williams 2002) and black marlin (Bridge 2006). Most 
of the student projects have been required to manually extract these data from annual reports 
for the chosen species, a process which is particularly inefficient. Consolidation of these 
reports into a central database will secure the data electronically and would provide support 
to the gamefish fishery, NSW DPI and other researchers. 
 
Consolidation of these data into a central NSW DPI database would assist scientists and 
angler-representative associations by providing additional data to enable state-wide catch of 
the primary gamefish species to be estimated for the NSW club-based sector of this fishery. 
Devoid of an existing state-wide survey in NSW (along with the lack of a like survey to 
cover the eastern seaboard of Australia) to specifically address the issue of determining the 
harvest of gamefish species, the need for more accurate harvest data for the club-based 
sector increases. This information can provide support to resource assessments and resource-
sharing negotiations between commercial and recreational sectors and can assist in the 
promotion of sustainable recreational fishing opportunities. 

4.4. Developing reliable measures of fishing quality 

Developing reliable measures of recreational fishing quality should be a key component of 
all surveys and monitoring programs including tournament monitoring. This could include 
the development of benchmarks of good recreational fishing quality that could be monitored 
through time. Monitoring fishing quality would contribute to fisheries management 
outcomes by providing information relevant to the promotion of quality recreational fishing 
opportunities and the sustainability of these opportunities. 
 
Indicators of fishing quality such as directed catch or harvest rates, length-based metrics and 
relative species composition could be used within the development of these measures for 
recreational fisheries in NSW. Recent NSW DPI recreational fishing survey analyses (Steffe 
et al. 2005a; Steffe et al. 2005b; Steffe and Chapman 2003) have included the development 
of simple fishing quality indicators such as recreational harvest rates, size-frequency 
distributions and the proportion of unsuccessful fishing parties. These indicators have been 
used to compare differences through space and/or time, for example, the differences before 
and after the introduction of a Recreational Fishing Haven. 
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Tournament-based datasets cover wide spatial scales and include various components, such 
as length-frequency distributions and catch-rate data. These components would be useful for 
developing measures of fishing quality. Development of these measures could be 
incorporated into assessment processes, particularly for recreational species of which there 
is a lack of alternative information. 

4.5. Concluding remarks 

This document includes: the first thorough documentation of all of the recreational fishing 
tournament-based monitoring datasets held by New South Wales Department of Primary 
Industries; the history of the collection of these data; and the resulting issues associated with 
the use of these data to meet scientific and managerial objectives. Outcomes of this 
evaluation were used to recommend directions for these projects. 
 
Whilst completing this review, it became evident that the history of many datasets of this 
program provided significant momentum for the continuation of tournament-based 
monitoring. However, continuance of tournament-based monitoring of recreational fisheries 
solely on the basis of history is not enough. Tournament-based monitoring should continue 
as there are many constructive uses of these data and it is considered a cost-effective method 
to collect data due to the large concentrations of fishing effort expended over short periods 
of time. 
 
The complexities of fishery-dependent sampling are increased in tournament monitoring as a 
result of the additional factors associated with fitting an appropriate survey design over an 
existing structure. These complexities, combined with a lack of attempt to incorporate 
probability-based survey designs, have resulted in the collection of ad-hoc data. Every effort 
should be made to improve the sampling methods used for tournament-based monitoring to 
enhance the usefulness of these data types. Investigations into alternate methods of 
collecting like data or data of greater use should also be considered. Alternate methods could 
include: organised fishing events (based on experimental designs) using, for example 
standard fishing gears; the coordination of before and after fishing events to address issues 
associated with the impacts of fishing tournaments; angler diary surveys; telephone surveys; 
and/or, incorporating bus route designs to cover multiple access sites used within a 
tournament without increasing the costs of sampling. 
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6. APPENDICES 

APPENDIX 1 

Example of catch-card design used for the collection of catch and effort data at freshwater fishing 
tournaments. 
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APPENDIX 2 

Identification system on catch cards trial. 
 

Introduction 

In an attempt to improve the catch-card-angler-return system to enable future 
investigations of biases associated with its use (in particular, from non-response), a catch-
card identification system was trialled at a selection of freshwater events between February 
and May 2007. The objective of this trial was to investigate the likelihood of collecting 
information that would provide: a) a full list of anglers registered in each tournament; b) a 
validated proportion of registered anglers that do not return a catch card; and c) the ability 
to obtain further information from anglers that either do not return or do not complete all 
fields on their catch card. 

Methods 

Prior to each event, the tournament organisers were provided with an additional form to fill 
out, which included the following fields: catch-card number; angler name; and, angler 
contact number(s). Tournament organisers were requested to fill out this form during the 
registration phase of the event whilst recording the relevant catch-card number on each 
catch card before providing them to the registered anglers. 
 
This system was trialled at freshwater events of varied sizes and location and included the: 
Bidgee Interclub (Murrumbidgee River, Berembed Weir); Native Fish Challenge (Murray 
River, Yarrawonga, Lake Mulwala); Hawkesbury-Nepean River Basscatch; Hawkesbury-
Nepean Bass Interclub Challenge; and, Bidgee Classic (Murrumbidgee River, Gogeldrie 
Weir). 

Results and discussion 

The system was partially unsuccessful at the largest event trialled (Bidgee Classic). This 
was attributed to: 1) an already-existing registration process that was unable to be altered 
in time for the trial; 2) difficulties associated with the tournament organisers recording a 
catch-card number on a large number of forms; and 3) varied willingness of anglers to 
provide contact information such as a phone number. However, due to the already-existing 
registration process at this event, some of the required information was still obtained and 
recorded. This included a full list of anglers registered to fish in the event (463 anglers) 
and of these, 175 (37.8%) anglers provided a contact phone number through the official 
registration process. A further 59 (12.7%) anglers provided their phone number on their 
catch card, which meant that phone numbers were received from a total of 234 (50.5%) 
anglers. 
 
In total, 120 (25.9%) anglers returned and 343 (74.1%) did not return a catch card for this 
event. Of the anglers that did return a catch card, only 2 (1.6%) anglers did not provide 
their phone numbers either through registration or by filling out this information on their 
catch card. Of the remaining 343 anglers that did not return a catch card, 227 (66.2%) 
anglers did not provide their phone numbers through the registration process. 
 
The catch-card identification system was successful at all of the other events that it was 
trialled. For all events, a full list of anglers was recorded prior to fishing and a validated 
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proportion of both returned forms and anglers not fishing were obtained. For all but one 
event, 100% of anglers provided a contact phone number. The one event at which only 
52.7% of anglers provided their phone numbers did record a 100% catch-card return rate 
by using this system. It was reported from this event that the presence of a project 
representative to record registration information or to at least provide an explanation of the 
use of phone numbers would have significantly increased the proportion of anglers that 
provided their phone numbers. It was also reported that this system gave the tournament 
organisers an easy way of following up on anglers that had not returned their forms at the 
completion of each fishing day, which was reported to have improved the running of the 
event. 
 
The results of this trial demonstrated that the introduction of a catch-card identification 
system can, in most cases, provide the required information to assess the potential biases 
associated with non-response from registered anglers. The collection of this information 
should be a minimum requirement for all monitored events. If baseline registration 
information can not be obtained from an event to enable non-response bias to be accounted 
for, the resulting information can not reliably be used as the biases are potentially too 
large. If these data can not be reliably used, the monitoring of these events should be 
discontinued. 
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APPENDIX 3 

Examples of the interview forms used at freshwater and saltwater tournaments for the collection 
of on-site angler, catch and effort data. 
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Appendix 3 (cont.) 
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APPENDIX 4 

Example of a gamefishing tournament radio ‘sched’ recording sheet. 
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APPENDIX 5 

Example of a post-fishing interview form used at a gamefishing tournament to collect catch and 
effort data. 

 
 

 
 



 

APPENDIX 6 

The National Recreational and Indigenous Fishing Survey 2000/2001 New South Wales regional boundaries map. 
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APPENDIX 7 

Freshwater Tournament events covered. 
Basscatch events represent monitoring from 1988 – 2006. Freshwater events (Excluding Basscatch – Non-Basscatch Events) represent monitoring from 1993 – 2006. 
Numbers equal the total number of events that data have been received for over the total duration of the monitoring period. 
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APPENDIX 8 

Freshwater tournaments for which data have been collec ) and recorded in the Anglers Catch Research Database. ted over the monitoring period (1988 – 2006
Information for each event includes: the waterway fished; location of tournament base; drainage type (I = impoundment; W = western drainage; and E = eastern drainage); 
Region (as per the map in Appendix 6); the number of events held per tournament each year; and the total number of angler fishing trips for which data were collected. (note: 
The majority of the Basscatch events hold two events each year). 
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Appendix 8 (cont.) 
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APPENDIX 9 

Saltwater tournaments for tch Research Database. 
Information for each ev h in any location 
– estuary, ocean, beach, r ear; and the number of 
angler fishing trips for w
 

 

which data have been collected over the monitoring period (2001 – 2006) and entered into the Anglers Ca
ent includes: the waterway; location of tournament base; tournament type (E = estuary or U = unrestricted fishing i.e., anglers can fis

ock, etc.); Region (as per the map in Appendix 6); the number of events for which data were collected per tournament per y
hich data were collected per tournament per year. 



 

Appendix 9 (cont.) 
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APPENDIX 10 

Post-fishing interview data summary. 
n for each event includes: water type (SW = saltwater; FW = freshwater); waterway; location of tournament base; interview dates; location of interview; 

uary; deep sea; beach; rock; or unknown); number of interviews conducted; number of female, male and juniors interviewed; total nu
nterviewed; and the number of anglers registered to fish each event. The number of registered anglers for the Evans Head Fishing Classic is an estimate base
gistration numbers provided by anglers when interviewed. 

Informatio fishing 
location (saltwater only – est mber of 
anglers i d on the 
angler re
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Appendix 10 (cont.) 
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APPENDIX 11 

Angler participation in Basscatch events prior compared with after the inception of the Anglers 
Catch Research Program in 2000. 
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APPENDIX 12 

L  
Australian bass from Basscat om non-Basscatch events; c) 

ustralian bass from river-based non-Basscatch events; d) Australian bass from impoundment-
based Non-Basscatch events; e) golden perch from all western drainage and impoundment 
freshwater events; f) Murray cod from all western drainage and impoundment freshwater events; 
g) snapper from all saltwater events; and, h) bream (yellowfin and black) from all saltwater 
events. Note for graphs b, c, d, g and h the type of length is not specified as lengths are presumed 
to be a mixture of fork and total lengths. 
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Ap .) pendix 12 (cont
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APPENDIX 13 

Justification of evaluation result for the Catch-Card Angler Return System (CARS) – usefulness 
in assessing the status of fish stocks/value to resource assessment. 

 
 

Attribute Evaluation Justification notes 

Valid species composition 
data obtainable  

Valid size composition data 
obtainable  

 

Valid data obtainable with the use of catch cards, 
particularly for tournaments that: 

• were created as a result of this project; 

• use the NSW DPI provided catch cards for their point 
score; and/or 

• use a point-score system based on either: a witness 
system where anglers report their catch and a ‘buddy’ 
or witness is used to verify; or, a ‘mystery-length’ 
system. 

Valid catch & effort (catch 
rate) data obtainable 

 

Marshal-based point-score systems are simplified for ease 
of running and do not include the recording of fishing 
effort or unwanted or undersized fish. Anglers 
participating in marshal-based tournaments are therefore 
less likely to report data accurately on their catch cards as 
the data they provide does not have direct implications to 
their point score. Angler provided data from events with 
‘largest-fish-type’ point-score systems present similar 
problems as marshal-based events as their anglers are less 
likely to report all the fish they catch This was particularly 
evident at saltwater events. 

Data reliability influenced 
by point-score system 

 

Predominately non-standardised catch rates due mainly to 
a lack of account for bias (missing zero catches and under-
reporting of catches) – there are some events where bias is 
considered to be low. Provided that bias (particularly from 
non-responses) is accounted for, this method is repeatable 
across survey scales and can therefore provide 
standardised catch rates and other measures of fishing 
quality. 

Biases associated with self-
reported data 

Recommendations 
• The introduction of a catch-card identification system combined with on-site briefings and checks 

(see discussion) would alleviate these issues. 

• A significant reduction in the number of events covered is required to allow more time to be spent on 
reporting and accounting for bias by on-site surveys/checks, on-site technical assistance and post-
tournament phone follow-up interviews. 

• The CARS is not suited to all events – care needs to be taken with the use of this system to ensure 
usefulness and validity of the data for scientific and managerial purposes. 

Overall result of evaluation – potential (useful but requires change) 
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APPENDIX 14 

Justification of evaluation result for the Catch-Card Angler Return System (CARS) – usefulness 
in assessing the impacts of fishing tournaments. 

 
 

Attribute Evaluation Justification notes 

Valid species composition 
data obtainable  

Valid size composition data 
obtainable  

Valid catch & effort (catch 
rate) data obtainable  

Catch-card derived data does 
not meet the requirements of 
a BACI design 

 

scribed in Appendix 13), 
s i evant data 

 

ta
requ BACI design required to detect any 

pa
woul
harv
meth ot provide a valid means of collecting data 
before or after a tournament or at control locations outside 

Although valid data are obtainable with the use of catch 
cards (under the circumstances de
thi nformation alone would not provide the rel
to assess the impacts of a fishing tournament.

Da  derived from the use of the CARS does not meet the 
irements of a 

ap rent impact from a fishing tournament. These data 
d enable the calculation of catch rates and a 
est/total catch estimate for some events. However, this 
od does n

the tournament area.  

Rec
• An on-site access-point survey based on t

 of a fishing event. 
 of a fishing tournament

• Due to the cost involved in undertaking
survey is only recommended for events c
i.e., > 500 anglers with a significant comp

ommendations 
he BACI design would be required to enable the possibility 
Use of the CARS is not recommended if the objective is to 
. 

 an impact survey of an appropriate design, this type of 
onsidered to be of concern, particularly those that are large 
onent of the event being ‘catch and kill’. 

of detecting an impact
assess the impacts

Overall evaluation result – no (not useful for this purpose) 
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APPENDIX 15 

J  ustification of evaluation result for the Catch-card Angler Return System (CARS) – usefulness in
assessing the success of fish stocking regimes. 

 
 

Attribute Evaluation Justification notes 

Valid species composition 
data obtainable  

Valid size composition data 
obtainable  

Valid catch & effort (catch 
rate & harvest) data 
obtainable 

 

Measures of fishing quality 
obtainable  

Valid data are obtainable with the use of catch cards 
(under the circumstances and following the 
recommendations described in Appendix 13). 

The combination of these data would be particularly useful 
in developing robust measures of fishing quality (other 
than catch rate) that can be monitored through time to 
assess the status of each recreational fishery that is subject 
to a fish stocking regime. 

Recommendations 
• If the recommendations described in Appendix 13 are followed, measures of fishing quality could be 

developed from catch-card data (in areas and for events where this method is applicable) to enable an 
assessment of the status of each recreational fishery that is subject to a fish stocking regime. 

Overall evaluation result – potential (useful but requires change) 
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APPENDIX 16 

Justification of evaluation result for post-fishing interviews (excluding gamefish) – usefulness in 
 the status of fish stocks/value to resource asseassessing ssment. 

 
 

Attribute Evaluation Justification notes 

Valid species composition 
data obtainable  

Valid size composition data 
obtainable  

Valid catch & effort (catch 
rate) data obtainable  

Accurate measures of catch (kept and released), fishing 

rates, 

effort, size composition (lengths and, if possible, weights) 
and species composition are obtainable from post-fishing 
interviews if sampling is appropriately designed. This 
information allows the calculation of accurate catch 
measures of fishing quality, and when combined with 
some measure of total effort (for example, from a boat 
count), the total catch or harvest from an event. 

Representative sampling 
 ap

d d
with propriate replication 
an esign required 

 total effort data. These short-falls in survey design have 
ramifications for data accuracy, resulting in minimal 
ability to meet objectives. Some of these short-falls

So far, undertaken on an ad-hoc basis with minimal 
resources in both salt and fresh water. This has resulted in: 
either low replication (i.e., small number of interviews 

he total number of registered 
resentative sampling; and/or a lack of 

 are due 
to issues associated with the feasibility of sampling at 

2.1; p11). 

conducted compared with t
anglers) or unrep

tournaments (these issues are described in 2.

 

Total effort counts provide the necessary data needed to 
estimate total catch from an event. These data are currently 
lacking and may require additional methods of data 
collection such as boat or exit counts following the 
methods described in Pollock et al. (1994) (to accompany 
post-fishing interview data). 

Total effort data (i.e., total 
number of anglers fishing on 
any one tournament day) 
required for total catch to be 
estimated 

Recommendations 
• This method need only be used for prospective tournament monitoring if: data are required from an 

event where the use of catch cards is inappropriate or expected to provide biased results; or, to 
randomly test the results obtained by catch cards at a random selection of events. 

• Data collection from tournaments is cost-effective and as a result tournament data are sometimes the 
only long-term fishery data available. If the catch-card system is not appropriate and there are no 
other valid data available on a particular component (such as a specific location or for a certain 
species) of a fishery, the use of post-fishing interviews (as part of a well-designed tournament-based 
fishing survey) should be considered if sufficient funds are available. 

Overall evaluation result – potential (useful but requires change) 
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APPENDIX 17 

Justification of evaluation result for post-fishing interviews (excluding gamefish) – usefulness in 
assessing the impacts of fishing tournaments. 

 
 

Attribute Evaluation Justification notes 

Valid species composition 
data obtainable  

Valid size composition data 
obtainable  

Valid catch & effort (catch 
rate) data obtainable  

Accurate data obtainable (under the circumstances 
described in Appendix 16). Accurate size composition 
data, which has not been collected during post-fishing 
interviews to date, is particularly important as it enables 
the estimation of total catch in weight. 

So far, post-fishing interviews have been undertaken on an 
ad-hoc basis with minimal resources in both salt and fresh 
water. Design issues (like those described in Appendix 16) 
will need to be addressed before proceeding with any 
future sampling using this method and will need to be 
catered specifically for an impacts survey. 

Representative sampling 
with appropriate sample size  
and design required 

Total effort data (i.e., total 
number of anglers fishing on 
any one tournament day) 

e 
 tal 

These data are currently lacking and may require 
additional methods of data collection such as boat or exit 
counts following the methods described in Pollock et al. 
(1994) (to accompany post-fishing interview data).To
effort counts provide the necessary data needed to estimate 
total catch from an event, which is particularly important 
for any impacts survey. 

required for total catch to b
estimated 

Rec
ing survey methods (i.e., post-fis thus far) do not meet the 

requirements of a survey that has th impact from a fishing tournament. Any 
impact assessment undertaken in the  the BACI design using on-site access-

• 
rticularly those that 

• 

ommendations 
hing interviews conducted • Exist

e ability to detect the 
 future needs to follow

point survey methodologies to collect valid data that has the power and ability to meet this objective. 

Due to the cost involved in undertaking an impact survey of an appropriate design, this type of 
survey is only recommended for events considered to be of concern or interest, pa
are large i.e., > 500 anglers with a significant component of the event being ‘catch and kill’ 

For catch and release components of tournament fishing, additional questions related to post-release 
mortality are recommended for any impact survey. This could include the collection of additional 
information during post-fishing interviews such as: anatomical hook location; fishing gear used; and 
fight time. 

Overall evaluation result – potential (useful but requires change) 
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APPENDIX 18 

Justification of evaluation result for post-fishing interviews (excluding gamefish) – usefulness in 
assessing the success of fish stocking regimes. 

 
 

Attribute Evaluation Justification notes 

Valid species composition 
data obtainable  

Valid size composition data 
obtainable  

Valid catch & effort (catch 
rate) data obtainable  

Accurate data obtainable (under the circumstances 

 monitored through 
time. 

described in Appendix 16). In addition to that described in 
Appendix 16, the collection of fish length and weight 
should be incorporated into survey designs to improve 
stocking assessments. This will allow fish condition 
factors to be calculated, which can be

Representative sampling 
with appropriate sample size 
and design required 

 

ed directly as a 
result of the fish stocking regime or another factor such as 

So far, undertaken on an ad-hoc basis with minimal 
resources in both salt and fresh water. Prospective 
sampling needs to be catered to specific objectives. There 
is however limitations with tournament-based surveys 
regarding experimental design that result in difficulties to 
detect whether the fishery is being enhanc

environmental conditions. 

Rec
d ons described

 post-fishing int
able) to support assessments of the s

the recreational fishery is enhanced as a re

• However, without suitable control lo i.e., lack of data for comparable locations 

ommendations 
 in Appendix 16 are followed, measures of fishing quality 
erview data (in areas and for events where this method is 
uccess of fish stocking regimes i.e., indicate whether or not 
sult of fish stocking. 

• Provided the recommen
could be developed from
applic

ati

cations or before data (
not stocked and no comparable data before fish stocking occurred), it would be difficult to imply 
whether or not the fishery is being enhanced directly as a result of fish stocking or not. If robust 
measures of fishing quality are developed and an appropriate level or benchmark is set, then the 
fishing quality can at least be measured against the benchmark level to indicate over time if the 
quality of the fishery is acceptable. 

Overall evaluation result – potential (useful but requires change) 
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APPENDIX 19 

Justification of evaluation result for scheduled radio reports or ‘scheds’ (gamefishing) – 
sessing the status of fish stocks/value to resourusefulness in as ce assessment. 

 

Attribute Evaluation Justification notes 

Provides accurate total effort 
data for tournament 
gamefishing in NSW 

 

Provides self-reported 
account of fish strikes, hook-
ups and catches 

 

Biases associated with self-
reporting  

Provides targeting behaviour 
information to allow the 
partitioning of effort in catch 
rate calculations 

 

st-effective means of obtaining long-
term data on catch and fishing effort for tournament 

d during scheds and the catch reported for point 
score (by weighing a fish or handing in a tag and release 

eption or prestige bias); 

 fish that do not meet the point score 

 (i.e., trolling, drifting or anchored) 

Scheds provide a co

gamefishing in NSW. The effort data, in particular, when 
combined with interview data, provides the data necessary 
to calculate total catch estimates for this fishery. However, 
the reporting of catch on scheds relies on anglers self-
reporting their catch throughout the fishing day on a one or 
two-hourly basis. Comparisons made between the catch 
reporte

card at the weigh station at the completion of the fishing 
day) show some discrepancies. These discrepancies are 
most commonly caused by anglers: 

1) reporting the same fish over more than one sched 
during the day (due to misunderstandings of the 
sched rules or recall bias); 

2) reporting less or more than what was actually caught 
(recall, intentional dec

3) not reporting
requirements and are either free released (i.e., 
voluntarily released without the deployment of a tag) 
or kept for food or bait. 

Fishing method data
allows for directed catch rates to be calculated, which can 
provide improved abundance indices. 

Prov
recre
(blue

ides data for 
ational-only species 
 and black marlin) 

 
Data derived from scheds provides invaluable long-term 
data on the recreational-only species blue and black marlin 
on the east coast of Australia. 

Recommendations 
• At times, staffing constraints restricted the gamefish tournament monitoring project to the collection 

of sched data only without post-fishing interviews. Also, there are many events where post-fishing 
interviews are difficult or impractical. Therefore, scheds currently provide the only means of 
calculating catch rate indices on a long-term basis that are representative of the entire sampling 
frame. However, to calculate the most accurate total catch estimates with the available data, post-
fishing interview data must be used to calculate catch rates and sched data must be used as a measure 
of total effort. The use of interview data to calculate catch rates for expansion of catch requires the 
assumption that the interviews conducted are representative of the whole sampling frame, which 
includes tournaments where post-fishing interviews can not be conducted. This assumption should be 
tested using post-tournament phone interviews. 

• Expansion in the use of scheds to include club point-score days (days other than specified interclub 
tournament days) would be worthwhile in the future as these additional data would cover wider 
spatial and temporal scales and are routinely collected by the majority of gamefishing clubs north of 
Ulladulla. 

• It would also be useful to standardise the design of sched sheets and develop a system to improve the 
return of these data from tournament organisers, such as an electronic-based system. 

Overall evaluation result – Moderately (continue with minor changes and test existing 
assumptions where possible and feasible) and could be expanded. 
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APPENDIX 20 

Justification of evaluation result for scheduled radio reports or ‘scheds’ (gamefishing) – 
usefulness in assessing the impacts of fishing tournaments. 

 
 

Attribute Evaluation Justification notes 

Predominately a catch
release fishery 

 and  

Provides accurate total effort 
data for tournament 
gamefishing in NSW 

 

Inability to provide post-
release mortality-specific 
information 

 does not provide any 
in
sche
fishi e, the spatial scale of the 
g
m

Equally to resource assessment, scheds provide an accurate 
estimate of total fishing effort for gamefish tournament 
fishing in NSW. When combined with post-fishing 
interview data, total harvest can be estimated. This 
information can be of use in assessing the impacts of 
fishing tournaments. However, due to a high percentage 
(over 88%; Murphy et al. 2002) of fish tagged and 
released, the importance of assessing the impacts of 
gamefish tournaments is low. The importance of 
information on post-release mortality becomes eminent 
due to the high percentage of catch and release fishing. 
However, data collected from scheds 

formation relevant to post-release mortality. Therefore, 
d data are of minimal use in assessing the impacts of 
ng tournaments. Furthermor

amefish fishery inflicts survey design constraints that 
ake any assessment of impact difficult and impractical. 

Sched-derived da
 

D
simu
prov
(see 

ue to the lack of organised fishing before or after or 
ltaneously at reference sites, scheds are unable to 
ide data to meet the requirements of a BACI design 
2.2.3; p13). 

ta do not 
meet the requirements of 
BACI design 

Rec
• Any impact assessment undertaken in th esign using on-site 

access-point survey methodologies to collect valid data that has the power and ability to meet this 
wever, due to the offshore a

const nts (such as n
ting an impact is low. 

• Due to the high rate of ‘catch and r  the design constraints presented and the 

ommendations 
e future needs to follow the BACI d

objective. Ho
experimental design 
the chance of detec

nd widely dispersed nature of this fishery, there are major 
o true unfished areas to sample as a control site) and hence rai

elease’ in gamefishing,
high cost of undertaking a survey with the ability to detect an impact, this type of survey for 
gamefishing is considered of minimal use and at high risk of not providing the desired outcomes. 

Overall evaluation result – no (considered of minimal use for this purpose) 
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APPENDIX 21 

Justi sing fication of evaluation result for post-fishing interviews (gamefishing) – usefulness in asses
the status of fish stocks/value to resource assessment. 

 

Attribute Evaluation Justification notes 

Provides data on catch and effo
itfish 

rt 
for primary gamefish and ba
species 

 

Provides data on ‘unreported catch’ 
i.e., that not reported during 
‘scheds’ 

 

Majority of data are self-reported 
due to a high ‘tag and release’ rate  

Possible biases associated with self-  reporting  

Lack of accurate size com
data 

position  

Selection of events for post-fishing 
interviews ad-hoc  

Provides more accurate fish
method information in supp
directed catch rate indices

ing 
ort of 

 
 

Provides post-release mortality-
related information  

Prov
spec

ides data for recreational-only 
ies (blue and black marlin)  

recreational-only species blue and black marlin. 
There is a lack of quality long-term catch and 
effort data on these species from other sources 
(due to their recreational-only status). 

Post-fishing interviews undertaken provide 

s 

e interviews. 

provides additional information on 

valuable additional information useful to resource 
assessment that includes: 

• catch and fishing effort data (for the 
calculation of more accurate catch rate 
indices and harvest estimates for baitfish and 
gamefish species); 

• bait type data (useful in assessing post-
release mortality and in the standardisation 
of catch rates). 

Accurate collection of size composition data are 
lacking. The only accurate weights that are 
recorded are those of fish weighed for entry into 
the tournament. Fish kept but not weighed in 
tournaments have never been measured during 
post-fishing interviews. 

There are a number of design difficultie
associated with the structure of tournament 
gamefishing and a lack in any probabilistic 
sample selection processes, which has resulted in 
an ad-hoc selection of tournaments at which to 
undertak

The data 

Recommendations 

• Prospe ve project 
outcomes for resource assessment purposes and to overcome design difficulties associated with the 
structure of tournament gamefishing. Some necessary improvements should include: the introduction 
of a probability-based sampling schedule including the randomisation of tournament selection for 
post-fishing interviews; new data collection forms; and, the measuring of all available fish kept but 
not weighed during interviews. 

• The collection of additional information such as anatomical hook location could be added to post-
fishing interviews to improve assessments of post-release mortality however, there have been recent 
developments in the Gamefish Tagging Program, which now collects this type of information for 
each tagged fish. Data collected as part of the Gamefish Tagging Program should be incorporated 
into tournament monitoring results. Post-release mortality-related information has direct implications 
for the calculation of accurate harvest estimates, which are considered important in resource 
assessments and particularly for addressing resource sharing issues between recreational and 
commercial fishers. 

• Further work is required in the future to improve catch rate standardisation and to investigate the 
biases associated with these data. The majority of this work can be done through additional analysis 
of existing data. 

ctive project protocols need to be defined, implemented and tested to impro

Overall evaluation result – Moderately (Continue with minor changes and test all existing 
assumptions where necessary and feasible) 
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APPENDIX 22 

Justification of evaluation result for post-fishing interviews (gamefishing) – usefulness in assessing 
the impacts of fishing tournaments. 

 
 

Attribute Evaluation Justification notes 

Provides valid data on catch 
and effort for primary 
gamefish and baitfish 
species 

 

Predominately a catch and 
release fishery  

Post-fish n at gamefishing 
tournam s 
would p id
fishing tourn
release’ rates 
of this fishe xperimental design 
constrain
tournament a
during the g ent season) and hence the 
chance o

ing interviews undertake
ent provide valuable additional information that 
rov e a good basis for assessing the impacts of 

aments. However, due to high ‘catch and 
and the offshore and widely dispersed nature 
ry, there are major e

ts (for example, no true ‘unfished’ or non-
reas to use as a control site for sampling 
amefish tournam

f detecting an impact is low. 

Major design constraints 
associated with the gamefish 
fishery 

 

Recommend
Due to the high rate of ‘catch an  release’ in gam
high cost of undertaking a survey with the abi

inimal use and at hi e desired outcomes. 

d by this method are able to provide
data for resource assess

ations 
efishing, the design constraints presented and the 
lity to detect an impact, an impacts survey for 
gh risk of not providing th

• d

gamefishing is considered of m

• Data provide  accurate measures of harvest, which fits more-so 
ment purposes rather than assessing the impacts of within the requirements of 

fishing tournaments. 

Overall evaluation result – no (considered of minimal use for this purpose) 
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APPENDIX 23 

Justification of evaluation result for the Basscatch dataset – usefulness to resource assessment. 
 

Attribute Evaluation Justification notes 

 

e number of forms returned 
 either: the same numbers of 

anglers participating with fewer anglers returning their 

Overall decrease in th
(Appendix 11). Caused by

forms; or, simply fewer anglers fishing these events. The 
later is probably true. This can not be confirmed due to a 
lack of validated information on total angler numbers per 
event. 

Decrease in angler 
participation 

151 Basscatch events monitored – only 20 with the 
number of registered anglers recorded. Out of these there 
are 9 events with a return rate of less than 100%. These 
return rates range from 69.2% to 98.1%.  

 

 ation recorded are 
pparent 100% return rates. 

Events without registered angler inform
assumed to have a

 

Low percentage (1.8%) of returned catch cards missing 
information such as fishing effort (based on the 7 
Basscatch locations of which long-term datasets of greater 
than 5 years have been collected). 

Catch-card return rates – 
i

of co
ram fications for the validity 

llected data 

 returned are missing fishing effort information (three only 
ata for the 

Overall 11 Basscatch locations, 6.9% of catch cards 

provided data for one year and one provided d
past three years). 

 
Considered accurate, particularly when compared with the 
length composition data collected by other tournament 
types (see Appendix 12). 

Valid length composition 
data 

 
Although the majority of Basscatch events are considered 
to provide standardised catch rates (due to high catch-card 
returns), there remains a lack of validation. 

Catch & effort (catch rate) 
data 

 
Considered low for the majority of events (especially those 
that have maintained a long time series) due to results 
attributed to return rates 

Bias from non-response 

 Basscatch events provide the only long-term recreational-
fishery data for Australian Bass in NSW. Unique long-term dataset  

Recommendations 
• Concern regarding the validity of a 100% return rate for the more recent events i.e., post-2000 due to: 

a lack of recent feed-back to Basscatch officers and anglers; and, a reduction in the attention given to 
these events as a result of greater than a 10-fold increase in the number of events covered overall by 
the project (Fig. 1) and the associated staffing constraints. 

• A decrease in participation could compromise the accuracy and usefulness of the data. 

• The recommendations described in Appendix 13 should be followed to improve the data collected 
from Basscatch events 

• Lack of equivalent information on Australian bass in New South Wales highlights the importance 
and usefulness of this dataset and prospective sampling for use in resource assessment processes. 

Overall evaluation result – potential (existing data useful but improvements are required) 
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APPENDIX 24 

J  
fishing tournaments. 

 
 

 
 
 
 

AP

ustification of evaluation result for the Basscatch dataset – usefulness in assessing the impacts of

PENDIX 25 

sscatch dataset – usefulness in aJustification of evaluation result for the Ba ssessing the success of 
fish s

 
 

tocking regimes. 

Attribute Evaluation Justification notes 

Valid catch and effort (catc
rate) data 

h  
Although the majority of Basscatch events are considered 
to provide standardised catch rates (due to high catch-card 
returns), there remains a lack of validation. 

Valid length composition 
data  itment failure 

Basscatch events provide accurate recordings of fish 
lengths (Appendix 12). Accurate length-based data 
provides the basis for identification of recru
and successive analysis over time of certain cohorts 
available to the fishery. This has implications for fish 
stocking regimes. 

Rec
 in ppendices 13  and effort 

data collected from Basscatch events ased data however are considered of high 
quality and one of the most useful c set to meet the requirements of assessing 

• -
rts and recruitment failures, which has 

r this purpose 
ent 

ommendations 
and 23 should be followed to improve the catch• The recommendations A

. The existing length-b
omponents of this data

the success of fish stocking regimes. This factor has resulted in the overall assessment being classed 
as yes. 

These data should be considered for all future fish stocking assessments as it provides a fishery
dependent indication of the occurrence of certain coho
implications to stocking regimes. The Manning River Basscatch data has been used fo
and instigated an experimental stocking in 1995 and a successive assessment of that stocking ev
(Barwick 1999). 

Overall evaluation result – potential (useful in part) 

Attribute Evaluation Justification notes 

‘Catch and release’ 
with a small n

Basscatch events are characterised by a small number of 
anglers (average of approximately 50 anglers per event) 
and promote 100% catch and release. 

events 
umber of 

participating anglers 
 

Reco
• The impact of Basscatch events is conside

impacts of fishing tournam nts. 

mmendations 
red minimal making the data of little value in assessing the 

e

Overall evaluation result – no (c ose) onsidered of minimal use for this purp
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APPENDIX 26 

Justification of evaluation result for the freshwater tournament dataset (excluding Basscatch) – 
ness to resource assessuseful ment. 

 
 

Attribute Evaluation Justification notes 

Species composition data 
 

 are requested to. In 
general, these data provide indications of the presence of 

nd native species and are not considered 

Self-reported-related biases may be associated with these 
data. For example, some anglers may not record the catch 
of unwanted species even though they

valid however, self-reported 
and may be biased  introduced pest a

to suffer from bias at the same level as catch and effort 
data. 

 

d to the 
hat some 

anglers are estimating fish lengths. For Murray cod, 
estimation only appears to be occurring for fish under the 
MLL of 50cm suggesting that many anglers either choose 
to release the juveniles with minimal stress or do not count 
undersized fish of importance for points and hence do not 

hem. Australian bass lengths collected 

ed (Appendix 12b, c and d). Although 
some of these data appear to have been estimated, they still 
provide indications of population structure, which are 

ent. 

Many fish lengths appear to have been rounde
nearest 5cm (Appendix 12e & f) indicating t

Valid length composition 
data, however, some lengths 
recorded inaccurately due to accurately measure t
estimation from non-Basscatch events appear to be collected 

accurately, however, there may be a mixture of fork and 
total lengths record

useful for resource assessm

Lack of data on the total 
number of registered anglers 
per event  

 

Some low catch-card 
response rates  

.2% – 99.2%. 

368 events (87 tournaments) with data – 261 (70.9%) 
events have no corresponding angler registration data; 37 
(10.6%) events have apparent 100% return rates; 68 
(18.5%) events have return rates between 7
Average return rate over all 108 (29.3%) events with 
corresponding number of registered anglers recorded (that 
allowed a return rate to be calculated) was 72.4%.  

 
f registered anglers was taken from the 

tch cards returned if the host 
ated that all forms were returned. 

Of the 39 events with 100% returns, there has been no 
system in place to cross-validate the data. In most cases, 
the total number o
number of ca
club/organisation st
Anecdotally, this return rate would be true for a selection 
of tournaments but not for all. 

No account for bias from 
non-response (i.e., missing 
zero catches) 

Pred y non-

es

ominatel
standardised or biased catch 
rat  

 standardised catch rate indices. Due to this lack of account 
for biases, existing data can not be compared with 
confidence across survey scales.  

The biases associated with non-response and no account 
for bias has major ramifications for the calculation of 

 circumstances described in appen
the purposes of testing the data

Post-fishing interview data are lacking at freshwater 

Lack of post-fishing 
interview data 

events and needs only to be implemented under the 
dices 13 and 16 or for 
 derived from catch 

cards. 
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Ap .) 
 
 

Recommendations 
• If the CARS is to be utilised for prospective freshwater sampling, some form of validation needs to 

dertaken to ensure t of sessment purposes. This could include 
ishing surveys aime tc The recommendations in appendix 13 

should be followed. 

he quality of data pr
f in ormation on to
su  in non-standa

esource assessment minim
comparable in quality to the Basscatch da
versus no. 

• Better promotion of the correct length m
needs to be implemented for future events 

pendix 26 (cont

be un
post-f

he usefulness 
d at testing ca

 data for resource as
h-card derived data. 

• Large variations in t
response rates, a lack o
These characteristics re
usefulness to r

ovided. In general, the data are characterised by high non-
tal number of registered anglers and no account for biases. 
rdised catch rate indices, which make their reliability and 
al. However, there are some data in this dataset that are 
ta, which is why this dataset has been classed as potential 

f
lt

easurement (i.e., fork length as opposed to total length) 
where incorrect scientific measuring is apparent. 

Overall evaluation result – potential (useful in part but requires change) 
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APPENDIX 27 

Justification of evaluation result for the freshwater tournament dataset (excluding Basscatch) – 
usefulness in assessing the impacts of fishing tournaments. 

 
 

Attribute Evaluation Justification notes 

Pr ominately a catch and 
se fishery 

ed
relea  importance of assessing impact as low except for the few 

very large tournaments, which should be considered for 
their impact. 

Predominately a catch and release fishery resulting in 

Som
rn

e very large 
tou aments  the future. These tournaments bring high concentrations of 

fishing effort over small spatial scales and short periods of 
time. 

There are some very large tournaments (i.e., greater than 
500 anglers) that should be considered for their impact in 

 

ournaments 
(which includes twelve events). These events were all in 
2005 and 2006. There is no registration data prior to 2005 
that indicates the presence of very large tournaments 
however they are known to have occurred. 

There is registration data for seven very large t
Lack of data on the total 
number of registered anglers 
per event 

 

The catch-card-return rates for these very large events are 
between 7.2% and 44.3% with an average return rate of 
22.4% ± SE 3.0. It is highly likely that a large proportion 
of zero catches are being missed using the CARS to collect 
these data, resulting in the catch rates being biased and not 
standardised across survey scales. 

Very large tournaments 
characterised by low catch-
card-return rates 

 

Data has been collected on the method used to catch each 
fish (i.e., bait, lure or fly). If information becomes 
available in the future indicating the survival rates of 
different species by method then the post-release mortality 
associated with these events could be inferred from these 
data, which would be a useful indicator for assessing the 
impact of a fishing tournament. Other information such as 
hook size or anatomical hook location would also be 
useful to calculating post-release mortality but is not 
currently collected. It should not be assumed that if an 
angler is fishing in a catch and release tournament that all 
fish are actually released. Anecdotal evidence suggests that 
some fishers keep their catch for culinary purposes whilst 
fishing in catch and release tournaments. Therefore, 
additional questions regarding whether a fish is kept or 
released would be invaluable to take account of the fishing 
mortality associated with very large events. 

Fishing mortality-related 
information  

 
Existing data does not meet the requirements of a BACI 
design (see 2.2.3; p13) that have the ability to detect the 
impact of a fishing tournament. 

Does not meet the 
requirements of a BACI 
design 

 
Post-fishing interview data are lacking for freshwater 
events and does not meet the requirements of an impact 
assessment. 

Lack of post-fishing 
interview data 
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Ap .) 
 
 

Recommendations 
• As outlined in Appendix 26, there are a number of data-related issues with this dataset that need to be 

sed (such as the lac rt rates and no account for biases in 
the data). The recommendations in Appendix 26 should be followed for all prospective tournament-
based sampling. 

t un ertaken in the 
odologies to collect vali

pendix 27 (cont

addres k of total effo  data, high non-response 

• Any impact assessmen
point survey meth

d future needs to follow a BACI design using on-site access-
d data that has the power and ability to meet this objective. 

Overall evaluation result – no (existing data of minimal use for this purpose) 
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APPENDIX 28 

Justification of evaluation result for the freshwater tournament dataset (excluding Basscatch) – 
usefulness in assessing the success of fish stocking regimes. 

 
 

Attribute Evaluation Justification notes 

C d effort data over 
large scales 

atch an  temporal scales in a cost-effective manner for stocked 
lakes and dams in NSW 

Provides catch and effort data over large spatial and 

Many leng
inaccurate

th data recorded 
ly  

Valid species composition 
data  

ide valid 
ecies and 

could potentially provide accurate length-based data. 
Many of the existing length data are however showing 
indications of being collected inaccurately. Despite 
concerns about the recording of accurate fish lengths, 
length compositions remain useful for this purpose. 
Length-based data combined with species composition 
data can provide indications of the presence of newly 
recruited fish i.e., naturally-spawned fish or the 
occurrence of recruitment failures. These data are also 
useful in following stocked fish through time, particularly 
in impoundment water bodies. Overall, this information is 
useful to fisheries managers in the review process of 
proposed stocking events (Anon. 2005). 

As indicated in Appendix 26, these data prov
species compositions for recreationally-caught sp

 

There are a number of other data-related issues associated 
with the existing freshwater dataset. These are described 
in Appendix 26. These issues have alike ramifications for 
assessing the success of fish stocking regimes as they do 
for their usefulness to resource assessment. 

Other data-related issues 

Recommendations 
• Improvements are necessary in the future to ensure the usefulness of freshwater tournament data for 

supporting assessments of recreational fisheries subjected to fish stocking regimes. The 
recommendations described in Appendix 26 should be followed to improve the outcomes of these 
data for this purpose. 

• These data are relatively inexpensive to collect and therefore have the potential to cover wide spatial 
and temporal scales. However, the data collection strategy undertaken as part of this project has 
resulted in quantity versus quality of data. Prospective sampling needs to concentrate on events that 
already provide good quality data and/or on the creation of events that will form under the same 
circumstances as Basscatch events (for impoundments where stocking regimes are of a high value). 

• For events not suited to the catch-card system, on-site access-point surveys will be required to allow 
accurate data to be collected on fishing quality and length compositions to support the assessment of 
existing fish stocking regimes, particularly those that are of a high socioeconomic value. 

Overall evaluation result – potential (dataset useful in part) 

Williams & Scandol  Tournament-based monitoring methods & datasets 



72  NSW Dept of Primary Industries 

APPENDIX 29 

Justification of evaluation result for the saltwater tournament dataset – usefulness to resource 
assessment. 

 
 

Attribute Evaluation Justification notes 

 

anted fish i.e., fish that do not 
count towards their point score (undersized or unwanted 

Self-reported-related biases associated with these data. 
Anecdotally, many saltwater tournament anglers do not 
record the catch of unw

species). This bias is thought to be variable by tournament 
with some events providing more accurate data than 
others. There is currently no system in place to account for 
this bias. 

Quality of species 
composition data variable 

Many length data recorded 
inaccurately  

Australian bass 
(Appendix 12a) presents a distribution indicative of a fish 

In total, there are 75,371 catch records. Of these 67,930 
(90.1%) records have a corresponding length. Some 
records have a length and weight recorded. Other records 
have neither weight nor length recorded. There is a clear 
difference evident in the length data collected by saltwater 
compared with freshwater anglers. For example, a large 
number of snapper and bream lengths appear to have been 
rounded to the nearest 5cm (Appendix 12g and h) 
indicating that many anglers are estimating fish lengths, 
whereas, the length composition of 

population without frequency spikes at 5cm intervals. 
Although many saltwater tournament anglers appear to be 
estimating fish lengths, the data remains of use to resource 
assessment, particularly as it provides indications of the 
presence or absence of new recruits. 

High
non-r
regist

ly variable catch-card 
esponse rates and 
ration data 

 

data are recorded – 127 (81.5%) events have no 
corresponding angler registration data; 4 (2.5%) events 
have apparent 100% return rates; 25 (9.7%) events have 
return rates between 5.9% – 98.6%. Average return rate 

In total, there are 157 events (58 tournaments) for which 

over all 29 (18.5%) events with corresponding number of 
registered anglers recorded (that allowed a return rate to be 
calculated) was 58.8%. 

No account for bias from 
esponse non-r  

tournament day. It is unknown whether or not the total 
number of registered anglers was taken from the number 
of catch cards returned if the host club/organisation stated 
that all forms were returned. There is, therefor

For all events, there has been no system in place to 
validate the total number of anglers fishing on each 

e, a lack of 
particular, missing account for bias from non-response (in 

zero catches). 

 

The lack of account for biases such as non-response has 
major ramifications for the calculation of accurate catch 
rate indices. Due to the lack of account for biases, existing 
data can not be compared with confidence across survey 
scales. 

Mostly non-standardised or 
biased catch rates 
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Ap .) 
 
 

-fishing 
interview data 

pendix 29 (cont

Lack of post  

Existing data collected on an ad-hoc basis with minimal 
survey design considerations. These data are variable in 

 was no attempt to collect accurate 
llected could have provided the basis 

quality but overall there
lengths, which if co
for comparisons of the quality of length data provided by 
anglers and for one event (that has reasonable total effort 
data), accurate data to allow for the calculation of total 
catch in weight. 

Rec
• Large variations in the quality of data. Th

of information on total number of angle
result in non-standardised catch rate indices, wh make their reliability and usefulness to resource 
assessment minimal. Furthermore, there 
same species as that in tournament monito

• Validation is needed to ensure the useful
include post-fishing surveys aimed at t
Appendix 13 should also be followed. 

ommendations 
e data are characterised by high non-response rates, a lack 

rs fishing and no account for biases. These characteristics 
ich 

are other research projects that collect information on the 
ring but of a much higher quality overall. 

ness of data for resource assessment purposes. This could 
esting catch-card derived data. The recommendations in 

Overall evaluation result – no (dataset of minimal use for this purpose) 
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APPENDIX 30 

Justification of evaluation result for the saltwater tournament dataset – usefulness in assessing the 
impacts of fishing tournaments. 

 
 

Attribute Evaluation Justification notes 

Some very large 
tournaments  

shing effort over small temporal and 

There is evidence of some very large tournaments (i.e., 
greater than 500 anglers) that should be considered for 
their impact in the future. These tournaments bring high 
concentrations of fi
spatial scales. 

Lack
num

r e

 of data on the total 
ber of anglers fishing 

pe vent 
 

There are registration data for two very large tournaments 
(which includes five events). There are other very large 
tournaments that are known to have occurred however, 
there is no registration data for these. There is also Coast 
Guard log data for the 11th Evans Head Fishing Classic 

the rules of this event, every boat must log on to Coast 
Guard when leaving the river to fish offshore. 

held in 2006, which apparently includes the recording of 
all offshore fishing trips during that event. According to 

 

vents are 
between 5.9% and 26.8% with an average return rate of 
16.54% ± SE 3.9%. It is highly likely that a large 
proportion of zero catches are being missed using the 
CARS to collect these data, resulting in the catch rates 
being biased and not standardised across survey scales. 

The catch-card-return rates for these very large e

Very large tournaments 
characterised by low catch-
card-return rates 

 
Existing data does not meet the requirements of a BACI 
design that has the ability to detect the impact of a fishing 
tournament. 

Does not meet the 
requirements of a BACI 
design 

 
Post-fishing interview data are lacking for saltwater events 
and does not meet the requirements of an impact 
assessment. 

Lack of post-fishing 
interview data 

Recommendations 
• As outlined in Appendix 29, there are a number of data-related issues with this dataset (such as the 

lack of total effort data, high non-response rates and no account for biases in the data). 

• Any impact assessment undertaken in the future needs to follow a BACI design using on-site access-
point survey methods to collect valid data that has the power and ability to meet this objective. 

Overall evaluation result – no (existing data of minimal use for this purpose) 
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APPENDIX 31 

Justification of evaluation result for the saltwater tournament dataset – usefulness in assessing the 
success of fish stocking regimes. 

 
 

Attribute Evaluation Justification notes 

Lack in cross-over between 
ts and fish stocking even

saltwater fishing 
tournaments  

 

The stocking of mulloway has predominately occurred in 
the Georges River, Botany Bay and Smiths Lake and more 
recently or future stockings have or are occurring in the 
Manning, Tweed, Richmond and Clarence Rivers. 

Reco
• There is a lack of existing data on mu

tournament data are of minimal use in ass

mmendations 
lloway for these waterways and hence existing saltwater 
essing the success of fish stocking regimes. 

Overall evaluation result – no (existing data of minimal use for this purpose) 
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APPENDIX 32 

Justification of evaluation result for the gamefish tournament dataset – usefulness to resource 
assessment. 

 
 

Attribute Evaluation Justification notes 

Valid catch and effort data 
for primary gamefish and
baitfish species, h
assumptions n

 
owever, 

eed testing 

 

Majority of data are self-
o
ea

rep rted due to high ‘tag and 
rel se’ rates 

 

Possible b
with self-r

iases associated 
eporting   

Selection of events for post-
fishing interviews ad-hoc  

Provides additional fishing 
method information in 
support of directed catch rate 
calculation 

 

Post-release mortality-
related information  

 

Data collected from gamefishing tournaments are 
invaluable to resource assessment as they provide detailed 
catch and effort information (as described in Appendices 
19 and 21) on species for which other data are lacking. 

Refer to Appendices 19 and 21 for notes regarding the 
issues associated with the collection of data from 
gamefishing tournaments. 

Provides catch and effort 
data for recreational-only 
species (blue and black 
marlin) – information that is 
lacking via other data 
sources. 

Recommendations 
• To improve the outcomes of this invaluable dataset, the recommendations described in Appendices 

19 and 21 should be followed for all prospective sampling. 

• Please refer to existing project reports and publications (Lowry and Murphy 2003; Lowry et al. 2006; 
Murphy et al. 2002; Park 2007; Pepperell and Henry 1999) for additional information on this dataset. 

Overall evaluation result – Moderately (Continue with minor changes and test all existing 
assumptions where necessary and feasible) 
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APPENDIX 33 

Ju e 
impacts of fishing tournaments. 

stification of evaluation result for the gamefish tournament dataset – usefulness in assessing th

 
 

Attribute Evaluation Justification notes 

Predominately a catch and 
release fishery  

 

Refer to the justification notes in Appendices 20 and 22 for 
information regarding the constraints associated with 
gamefish tournament-based data for the purpose of 
assessing the impacts of fishing tournaments. 

Provides valid catch and 
effort data but these data do 

t an impact 

not meet the requirements of 
a BACI design with the 
ability to detec

Recommendations 
 rate of fish ‘tagged and re

nted in Appe
 fi ing tourname

• Due to the high leased’ in gamefishing (over 88%; Murphy et al. 2002) and 
ndices 20 and 22, the existing dataset is of minimal use in 
nts. 

the design constraints prese
assessing the impacts of sh

Overall evaluation result – no (dataset considered of minimal use for this purpose) 
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