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Acronyms and terms

ABARE Australian Bureau of Agricultural and Resource Economics

BRS Bureau of Rural Sciences

catch fish caught (on line, in net, in pots) and brought onto fishing platform

cm centimetre

correlation a causal, complementary, parallel, or reciprocal relationship, especially
a structural, functional, or qualitative correspondence between two sets
of variables

GOCIFF Gulf of Carpentaria Inshore Fin Fish Fishery

GOCLF Gulf of Carpentaria Line Fishery

harvest (weight of) fish kept

hr(s) hour(s)

ITCQ individual transferable catch quota

kept fish caught and retained, after releasing unwanted and over/undersize
fish (=harvest)

kg kilogram

KPA Karumba Progress Association

mean the arithmetic average of a data set

median the midpoint in a series of numbers

mm millimetre

mode The most frequently occurring value in a data set

n size of (sub-) sample

NGRMG Northern Gulf Resource Management Group

NHT Il Natural Heritage Trust Il

NPA Northern Planning Area (for regional marine planning as part of the
implementation of the Australian Oceans Policy)

NRIFS National Recreational and Indigenous Fishing Survey

NSW New South Wales

platform physical basis for fishing, including own boat, charter boat, hire boat,
jetty, beach, etc

QLD Queensland

QDPIF Queensland Department of Primary Industries and Fisheries

TAC total allowable catch

VIC Victoria

WA Western Australia




Common and scientific names for key fish species

Common Name

Scientific Name

Barramundi

King Salmon

Blue Salmon
Grunter

Black Jew
Jewlfish

Mud Crab (male)
Spanish Mackerel
Spotted Mackerel
Skippy

Black (Pikey) Bream

Queenfish

Lates calcarifer

Polydactylus macrochir
Eleutheronema tetradactylum
Pomadasys kaakan
Protonibea diacanthus
Nibea squamosa

Scylla serrata
Scomberomorus commerson
Scomberomorus munroi
Leptobrama muelleri
Acanthopagrus palmaris

Scomberoides lysan
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Executive Summary

The Gulf of Carpentaria is a prime destination for recreational anglers from across
Australia—Karumba and the Norman River are fishing ‘hot spots’. For a vast majority of
tourists to Karumba fishing is the primary motivation for visiting. Thus, recreational fishing
sustains the tourist industry—and its significant income and employment benefits for the
town and the region. The community is acutely aware of the tourism benefits but there is
widespread concern about the impact of (tourist) recreational fishing on fish stocks in the
Norman River and the estuarine and marine waters surrounding Karumba.

Recreational fishing is an important contributor to the Australian economy, lifestyle and
culture. The 2000 National Recreational and Indigenous Fishing Survey estimated that
3.36 million Australians undertook fishing as a recreational pursuit during that year. In the
process, they harvested approximately 136 million aquatic animals—equivalent to
>30,000 tonnes of fish. Recreational anglers spent $1.8 billion on fishing-related items.

Individual anglers typically harvest a small number of fish but their collective catch and
impact can be significant. There are an increasing number of case studies in Australia
and overseas where recreational harvest is shown to exceed commercial harvest.

Recreational fisheries tend to have a great number of individual anglers who are highly
dispersed in where they fish and how they land fish. In comparison, in most commercial
fisheries a small number of vessels catch fish in a regulated manner and land large
volumes of fish at designated ports. Studies of recreational fishing are therefore
confronted with the challenge of how to deal with the dispersed nature of the activity,
namely the large number of anglers and access points.

This report describes the first ever research project to comprehensively estimate the
catch and harvest by recreational angers—tourists and locals—in Karumba. Sound data
and understanding of fishing effort, catch and harvest provide the necessary foundations
upon which fisheries management is based. The research also provides important
insights into the human dimensions of angler behaviour because fisheries management is
increasingly about people management rather than fish management.

The research team—consisting of scientists and local collaborators—conducted a
stratified survey of tourist recreational fishers in Karumba during March — September
2006, i.e. the peak tourist season in the Gulf of Carpentaria. A face-to-face survey was
conducted of 427 tourist recreational angling parties, comprising 1050 tourists. The tourist
survey was complemented by local residents’ workshops during December 2006 —
January 2007 and a separate questionnaire, in which 24 Karumba residents participated.

The tourist survey was conducted by local (Karumba-based) interviewers at
accommodation places. Each survey took about 30-35 minutes to complete. Participation
was >99% of potential respondents—superior participation was inter alia attributable to a
respondent voucher system, which had been devised with the aid of local businesses.

Tourist anglers were almost entirely Australian (98.4%). Almost half came from
Queensland (with equal proportions from northern and southern Queensland), 27% were
from NSW and 18.5% from VIC. Couples make up 71.1% of respondents, followed by
groups (15.5%), families (8%) and singles (5.4%). Groups tended to be from Queensland
(80%) as were families (64%) whereas the origin of couples was more diverse (33% QLD,
33% NSW, 24% VIC). Tourist anglers were predominantly male (62%), tended to be 60
years or older (54%) and on relatively low incomes (50% with household income
<=$35,000). Resident anglers had a similar socio-economic profile.




Tourist anglers like Karumba as a fishing destination because of past experience, (winter)
climate, the different fish species and tides of the Gulf. Couples typically stay for periods
of 11 weeks and more, while families and groups tend to stay for no more than 2 weeks.
Key motivations for fishing include ‘being outdoors’ and ‘relaxation’, with ‘being with
friends’, fishing for food’ and ‘solitude’ being importing supporting motivations.

The grunter is the prime target species of tourist anglers, followed by king salmon, blue
salmon and barramundi. Other species—including mud crab—are of importance to some
but not a majority of anglers. The locals refer to the mainstream tourist anglers as ‘grunter
hunters’. Those who target barramundi are not interested in relaxation—they tend to seek
solitude and are also motivated by competition. The key sources of information for tourist
anglers are their own experience and tide tables—followed by information gleaned from
other anglers and the Karumba tackle shops.

Survey respondents provided detailed effort, catch, release and harvest data for 989
fishing trips. Fish species as well as lengths of fish kept were recorded. Length was
translated into live weight with species-specific length-weight conversion formulae.

Average length of a fishing trip was 4 hours 45 minutes. The preferred fishing area was
the estuary (defined to include the tidal sections of the rivers). Bait fishing predominated
over lure fishing. Respondents reported catching a total of 9427 fish—which equated to
an average of 9.5 fish per fishing party and trip, of which 3.5 were kept. Mean catch rate
was two fish per hour.

Grunter was the fish most commonly caught by tourist and local recreational fishers.
Tourists reported catching grunter on 44.7% of fishing trips. Of grunter caught, 38.3%
were kept, the remainder released predominantly because they were under the minimum
legal size. The average weight of a harvested grunter was 3.13 kilograms. Almost 90% of
grunter kept were no larger than 60 cm. Catfish was the second most frequently caught
fish—but very few were kept. Blue salmon was the third most frequently caught fish—
73.2% of caught were kept with an average weight of 1.2 kilograms. Mud crabs were
caught on 53 fishing trips, which had an average harvest of 2.0 crabs.

The preferred use by tourist anglers of their harvest is freezing to take home—they freeze
more fish than they eat fresh. The reverse is the case for resident anglers. The
combination of harvest rates, freezing and extended periods of stay is at loggerheads
with the possession limits that exist for many fish species. However, there are few official
breaches of recreational possession limits, but persistent anecdotal evidence (from
tourists and locals) suggests that some long-stay tourist anglers find ways of ridding
themselves of fish fillets so that they can continue to fish.

The vast majority of tourist anglers are confident they know the current recreational
fishing regulations. In general, they are very supportive of current regulations, including
closed season, size limits, no-take species, fishing gear limits, possession limits and area
closures. They also claim to comply with regulations at all times—while suspecting
(based on their observations) that others may sometimes be in breach of those same
regulations, specifically of size and possession limits. In an effort to ensure the
sustainability of recreational fishing, tourist anglers favour voluntary fishing guidelines and
more monitoring and enforcement of existing regulations. A vast majority of tourist
anglers is opposed to reduced take and possession limits.

Daily spending of tourists tends to be low, specifically for couples who spend
approximately $37 per person per day while in Karumba. Singles spend about twice as
much. About one fifth of spending is fishing related. Mean value of fishing gear that
respondents bring to Karumba is more than $10,000.




On the basis of the survey data—supported by earlier tourist research in Karumba—this
research estimates that tourist recreational take for the period March — September 2006
was 258,000 — 307,000 fish, equating to a harvest of 197 — 234 tonnes of fish. Grunter
made up approximately half of total harvest (100 — 118 tonnes), which was a multiple of
the commercial grunter harvest in the Queensland section of the Gulf of Carpentaria. In
second spot in terms of recreational harvest was blue salmon (32 — 38 tonnes). It is
estimated that total residential recreational catch was no more than 18 tonnes for the
year 2006.

The impact of recreational fishing on a fish species is not limited to the biomass removed
through harvest. There are at least two other significant issues. Firstly, there is the
mortality of specimens which are released after being caught. Post release mortality is
thought to be high for grunter. Secondly, juveniles of some target species may be
misidentified and kept or extracted for use as bait fish, further adding to the harvest rates
from that fish stock.

It is likely that angler catch and harvest estimates provided by this research are
conservative and that biomass impact of the recreational fishery in Karumba may be
much larger for an average year, at least for some species. The reasons are: (1) The
survey period covered the peak tourist and fishing season but did not extend to a full
calendar year. (2) It is likely that at least some respondents under-reported their catch
and keep. (3) Estimates included species for which length-weight conversion formulas
were unavailable—the weight for ‘other’ fish was assumed to be an average 2 kg which is
believed to be conservative, given the species most typically kept. (4) Most importantly,
mortality of released fish is unknown. In the case of grunter the true biomass impact
could conceivably be twice as high as estimated harvest if release mortality was high.

On the basis of the research data, the report offers a number of recommendations. The
research suggests that evidence-based management of grunter and reduced recreational
possession limits (supported by an increased monitoring and enforcement, and improved
education strategies) hold the key to a sustainable recreational fishery in Karumba—and
possibly the Gulf of Carpentaria.

In relation to the grunter:

* Research into stock and biological impact of fishing, including post-release
mortality

* Captive breeding and re-stocking program—possibly (co-)funded by a levy on
tourist recreational anglers

* Increase in the minimum legal size limit

* Improved identification and release guidelines

Fisheries and people management:

* Increased monitoring and enforcement of fishing regulations
* Reduction in possession limits

* Integrated fisheries management

* Improved angler education—including: species identification; anger impact;
catch-and-release practices




1 Introduction

1.1 Background to the research

The Gulf of Carpentaria is a prime destination for recreational anglers from across
Australia. The North Australian Fish Finder (2005) lists the Norman River and Karumba
as fishing ‘hot spots’. Tourists visit the Carpentaria Shire, which includes Karumba and
Normanton, predominantly to fish but also to experience the remoteness of the Gulf
country. During the dry months of April to October, visitors significantly expand the
population of these fishing ‘hot spots’. The major tourist segment—at least on the basis of
visitor nights—is retirees, particularly from southern states. However, the destination is
also popular with families and groups of friends and/or relatives, who tend to come from
across North Queensland (Greiner et al., 2004; Kehoe, 1999).

Based on anecdotal evidence, the Gulf Regional Development Plan (2000) suggested
that upwards of 80,000 tourists visit the Gulf of Carpentaria region annually. Using survey
data from a stratified tourist survey in Normanton and Karumba, Greiner et al. (2004)
estimated that approximately 25,000 tourists visited the Carpentaria Shire during the 12-
month period from April 2002 — March 2003, spending approximately 280,000 visitor
nights in commercial accommodation.

The primary reason for tourists visiting Carpentaria Shire is fishing (Greiner et al., 2004).
Recreational fishing tourism is a prime source of income and employment in the
Carpentaria shire. Greiner et al. (2004) estimated that during 2002/03 tourists contributed
approximately $11.3 million to the shire’s economy, with a total economic impact—
including output multiplier—of $14 million. Approximately 173 persons—equivalent to
16% of the workforce in Carpentaria Shire—were employed in tourism-related jobs. In an
earlier study, Fenton and Marshall (2001) estimated the gross value of production for
charter fishing in Karumba to be approximately $400,000.

The residents of Carpentaria Shire acknowledge and appreciate the various economic
and social benefits that tourism provides (Figure 1). However, people in the Shire—and
most particularly the residents of Karumba—are concerned about the impact of tourism
on fish stocks in the Norman River and the estuarine and marine waters adjacent to
Karumba (Greiner et al., 2004).

Firm data to establish the impact of recreational fishing in the Gulf are sketchy. On the
basis of a 2-week pilot survey of recreational fishers, conducted at boat ramps in
Karumba during August 2002, Hart (2002a) estimated that tourists took about 6.2 tonnes
of grunter during that month. Wiliams (2002, cited in Hart, 2002b) estimated that
approximately 40-60 tonnes of grunter were harvested during 2002 at the mouth of the
Norman River in Karumba. Greiner et al. (2004)—using a combination of tourist survey
data of fishing effort and charter-based catch data—estimated the size of tourist fish
harvest in the waters of Carpentaria Shire to be in the order of magnitude of 219 and 333
tonnes of fish, for the April 2002 to March 2003 period.

Individual anglers typically harvest a small number of fish but collectively they can take a
significant fraction of the yearly catch—in some cases more than commercial fisheries.
For example, in the USA in 1999, recreational fishing accounted for 94% of the total catch
of spotted sea trout, 76% of striped bass and sheephead, and 60% of king mackerel
(OSB, 2006). In Perth, 651 tonnes of tailor were extracted by recreational fishers
compared to 7 tonnes of commercial catch (Young et al., 1999 cited in McPhee et al.,
2002).




Figure 1.  Perceived impacts of tourism on the local economy, community and
environment of Carpentaria Shire

Source: Greiner et al. (2004)
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Recreational fisheries tend to have a great number of individual anglers who are highly
dispersed in where they fish and how they land fish. They operate in a system that is not
uniformly regulated or licensed (Jones, 2004). In comparison, in most commercial
fisheries a small number of vessels catch fish in a regulated manner and land large
volumes of fish at designated ports. Studies of recreational fishing are therefore
confronted with the challenge of how to deal with the dispersed nature of the activity,
namely the large number of anglers and access points, which make monitoring
recreational fishing more difficult than monitoring commercial fishing (OSB, 2006).

The Queensland Department of Primary Industries and Fisheries has responsibility for
fisheries management in Queensland and, since 1995, has implemented a range of
surveys to capture various socio-demographic descriptors of recreational fishers as well
as fishing-related behaviours, including where people fish, what they catch and release,
and how much money they spend on fishing (QDPIF, 2005). Surveys are conducted on a
bi or tri-ennial basis with data currently available for 1997, 1999, and 2002 (at the time of
this study, the 2005 data was due to be reported). Data is organised according to the
statistical division in which the angler resides, rather than where anglers fish. Gathering
data across time facilitates the identification of fisheries trends, informs policy
development, and enhances the evaluation both of the impacts of the recreational sector
and the effectiveness of fisheries management strategies.

The objective of this study was to complement the existing body of research with a
systematic study of recreational fishing in the Gulf of Carpentaria, specifically focusing on
the waters (riverine, estuarine, coastal and marine) surrounding Karumba.

1.2 Terms of Reference

This project sought to establish ‘take’ and angler behaviour for visiting recreational fishers
to the Gulf of Carpentaria with particular focus on the waters around Karumba and on key
fish species: grunter, barramundi, king salmon, blue salmon and mud crab. Consideration
was given to other species also.

The principal method of research was a stratified survey of recreational fishers during the
tourist season of 2006 (March — September 2006), consistent with recommendations
made by Hart (2002a).

Later in the project, the research team was asked to broaden the study to include a
survey of resident recreational fishers. This latter survey was conducted in December
2006 and relied on local residents providing retrospective effort and catch estimates for
the year.

The overall aim of the research was to provide recommendations in relation to monitoring
and regulation of recreational fishing, species management, sustainable development of

new fishing hotspots (e.g. when Burketown becomes accessible by sealed road with the
resulting influx of fishing tourists), and targeted education of recreational fishers.

1.3 Structure of the report

This introductory section is followed by five sections:

Section 2 provides a review of the literature pertaining to recreational fishing. It delivers
important context in relation to recreational fishing and its ecological, economic and social




impacts. Previous research identifying and classifying recreational anglers is discussed. It
reviews fisheries management strategies and addresses recreational fishing in the
context of the town of interest, Karumba.

Section 3 describes the methods employed in the conduct of this study. It provides an
overview of the ethical considerations, sampling frame, survey design, survey delivery,
data collection procedures, data coding and analysis. It explains the quantitative and
gualitative components of the research.

Section 4 presents the research results. The focus is on the quantitative survey results.
Also included are observations and discussion summaries from open-ended survey
guestions and several workshops held with residents in Karumba.

Section 5 presents discussion and interpretation of the results.

Section 6 sets out the conclusions of the study and recommendations according to the
terms of reference.

Scenes at Karumba Point (Photos: R. Greiner)




2 Literature review

2.1 Recreational fishing—a global perspective

“...those of us who like to fish know that fishing involves much more — the enjoyment of
the outdoors, the companionship of friends, and, if we are lucky, a sizzling pan of freshly
caught fish.”

(Moeller & Engelken, 1972: p.1254)

Cooke and Cowx (2006: p.93) define recreational fisheries as “...those where fishing is
conducted by individuals for sport and leisure, with a secondary objective of catching fish
for personal consumption.” In contrast, commercial fishing is a primary industry, and
commercial fishers seek to generate income and profit from fishing and supplying
seafood to the general public. Recreational fishers tend to seek relaxation, leisure, and
the taste of wild-caught seafood (McPhee et al., 2002).

Recreational fishing is an important global activity in both social and economic terms, with
an estimated 11.5% of the world population as participants (Cooke & Schramm, 2007;
Cooke & Cowx, 2004, 2006; Arlinghaus et al., 2002). Globally, recreational fishers are
estimated to catch 47.10 billion fish annually, harvesting 36.3% of those fish and
extracting an estimated fish mass of 10.86 million metric tonnes (Cooke & Cowx, 2004),
equivalent to 14% of the estimated global commercial catch of 80.47 million metric tonnes
(FAO, 2003).

Recreational fishing is often perceived as a benign activity, with supposedly negligible
impact on fish stocks (McPhee et al., 2002; Coleman et al., 2004). This perception is
perpetuated by some statistics, such as USA fish harvest estimates for 2002, which
suggested that less than 2% of landings were attributable to the recreational sector
(Coleman et al., 2004). Recreational fishers themselves believe that their impact on fish
stocks is negligible as they harvest ‘far less’ as individuals than do commercial fishermen
(Birkeland & Dayton, 2005; McPhee et al., 2002; Lewin et al., 2006).

However, the aggregate impact of recreational fishing can be substantial. In many coastal
marine systems and most inland systems, recreational fishers have now become the
dominant resource users (Arlinghaus et al., 2002; Cooke & Cowx, 2004; Coleman et al.,
2004). Arlinghaus and Mehner (2003) estimated specialised angler catch of carp was
2500% of commercial catch. In the California Nearshore Fishery, Schroeder and Love
(2002) found that recreational catch exceeded the commercial catch for every year
across two decades of data. Recreational catch represented 87% of landings in the
1980’s and 60% of landings in the 1990's. Coleman et al. (2004: p.1959) estimated that
93% of red drum landings in the South Atlantic, 87% of bocaccio landings on the Pacific
Coast and 59% of red snapper in the Gulf of Mexico were recreationally caught.

There are Australian examples also. Henry and Lyle (2003: p.87) suggested that “...for a
wide range of species, recreational catches are significant, and in some instances may
be equivalent to or exceed commercial production.” McPhee et al. (2002) reviewed nine
Australian studies where recreational catch was in excess of commercial catch.
Recreational catch of snapper in south-east Queensland waters was 296% of commercial
catch and in the eastern Gulf of Shark Bay 333% of commercial catch. In Perth, Western
Australia, approximately 651 tonnes of tailor were extracted by recreational fishers in
comparison to 7 tonnes extracted by the commercial sector.




2.2 Recreational fishing in Australia

“Our vast island continent, with its huge, diverse coastline and limited yet valuable
freshwater resources, is one of the world’s last great fishing frontiers.”
(The National Recreational Fishing Policy, 1996)

Recreational fishing is an important contributor to the Australian economy, lifestyle and
culture (Campbell & Murphy, 2005; Australia’s Oceans Policy, 1998; National Recreation
Fishing Policy, 1996). It is among Australia’'s most popular outdoor activities, with
approximately one in five Australians participating each year (Australia’'s Oceans
Policy,1998; Henry & Lyle, 2003). One quarter of national households have at least one
recreational fisher resident. According to Kearney et al. (1996: p134), fisheries resources
“support a large and growing recreational sector and have considerable traditional value
to the indigenous peoples of Australia.”

The National Recreational and Indigenous Fishing Survey (NRIFS) represents the first
comprehensive national survey of recreational fishing, using a standard methodological
approach. It was conducted in 2000/2001 in response to the 1996 National Recreational
Fishing Policy as a joint initiative of commonwealth and state governments (Henry & Lyle,
2003). Funding was provided through the Natural Heritage Trust (NHT), Fisheries
Research and Development Corporation (FRDC) and various state and territory fisheries
agencies. The primary objective of the survey was to “collect nationally consistent and
comparable fishery statistics (fish catch, fishing effort, species composition) for the non-
commercial components of Australian fisheries” (Henry & Lyle, 1993: p.12). In addition,
recreational fisher demographics, attitudes and motivations were explored to better
understand resident recreational fishers, indigenous fishers and overseas visitors.

Based on the NRIFS, approximately 3.36 million Australians participated in recreational
fishing in the twelve months prior to May 2000 (Henry & Lyle, 2003). A majority (70% of
respondents) came from the three states of NSW, Queensland and Victoria. Typically,
Australian recreational fishers were male, 30-44 years of age, with an average household
income of $30-40,000 per annum. Approximately 80% of fishing events occurred in
saltwater areas with the coastal fisheries preferred over estuarine and offshore waters.
An average fishing event lasted for 3.6 hours. The majority of recreational fishers fished
from their own boats using line and bait.

Approximately 136 million aquatic animals were harvested, equating to 2.6 fish per fishing
event or 0.7 fish for every hour of fishing effort (Henry & Lyle, 2003). Based on length-to-
weight conversion formulae, the estimated take was more than 30,000 tonnes of fish.
Indigenous fishers added to the recreational fishing harvest, extracting a further 3 million
aquatic animals, predominantly for traditional feasts.

Recreational fishers spent in excess of $1.8 billion on fishing-related items (boat, trailer
fuel) with an average annual spend of $552 per fisher (Henry & Lyle, 2003).

Fisheries in Queensland are managed by the Queensland Department of Primary
Industries and Fisheries (QDPIF, 2005) which assesses recreational catch in the state via
a mix of telephone, voluntary catch diary and sociodemographic surveys. Approximately
851,100 Queensland residents—reflecting participation in the activity of 30.4% of
Queensland residents—fished in Queensland waters in the twelve months between
November 2000 and November 2001. Residents of coastal communities were more likely
to fish than those from inland.

Preference for species differed for different saltwater locations in Queensland with
barramundi and mackerel most likely to be targeted in northern marine fisheries (QDPIF,
2005). In 1999, the annual catch was estimated at 48 million fish with fewer than half the




catch harvested. Of the total fish caught, 435,000 were barramundi (120,000 harvested)
and 385,000 were mackerel (288,000 harvested)—there were no estimates offered for
grunter, threadfins or mudcrab, species specifically targeted in the Gulf of Carpentaria
fisheries. At the time of the 2005 Inshore Fin Fish Fishery Report, while recreational catch
data was unavailable, the QDPIF noted that recreational fishing catch in 2004 was
predominated by catfish, grunter, crab and barramundi (QDPIF, 2006). They also noted
increased catch by the charter fishing sector, suggesting either rising participation rates
and/or improved catches.

Commercial and recreational fishers produce by-catch that potentially leads to discards
and fish mortality. Both sectors use the fisheries resource and, through the removal of
fish biomass, both have an impact.

All fisheries remove fish biomass and therefore ultimately “alter the structure, function,
and productivity of marine ecosystems” (Coleman et al., 2004:p.1959). The impact is not
restricted to harvest, but also includes bait, by-catch (for commercial fishing), and
mortality of released specimen for recreational fishing.

Recreational fishers typically target near shore zones (e.g. estuaries and inshore areas)
that contain the migratory paths, spawning and feeding grounds for many fish species
(Cooke & Cowx, 2004; McPhee et al., 2002). These zones are typically located adjacent
to large population centres or tourist destinations. Unmanaged activity in these areas
impacts on the life cycles of target species with the extraction of a higher number of
immature or juvenile fish, trophic cascades and mortality. In addition, fish habitats are
subject to pollution and degradation (McPhee et al., 2002).

2.3 Recreational fishers

Understanding the human dimensions of recreational fishing—who recreational fishers
are and why they fish—is paramount to effective fisheries management (Henry & Lyle,
2003; Arlinghaus & Mehner, 2003; Vigliano et al., 2000). Arlinghaus and Mehner (2003:
p.20) incorporated the human dimensions of angler behaviour in their study "...because
fisheries management is increasingly being viewed more as people management than
fish management.”

Recreational fishers are a heterogeneous group (Vigliano, 2000; Henry & Lyle, 2003;
Arlinghaus & Mehner, 2003; Coleman et al., 2004). While the majority of recreational
fishers are consistently found to be male (Arlinghaus & Mehner, 2003; Vigliano et al.,
2000; Henry & Lyle, 2003; Sutton, 2006), there is less consistency between case studies
with regard to age, membership in angling clubs, length of fishing experience, duration
and frequency of fishing events, preference for species, primary motivation and economic
indicators such as household income and fishing expenditure.

Angler characteristics—including extent of specialisation, frequency of fishing, investment
in angling, years of experience and centrality of fishing to lifestyle—can help to
discriminate between angler types (Arlinghaus & Mehner, 2003). According to Chipman
and Helfrich (1988: p.397) “...understanding of angler specialisation can provide valuable
input for management decisions and maximize the personal and social benefits of
angling”.

Specialised carp anglers in Germany were on average 28.9 years old, had an average of
16.7 years experience fishing, fished for an average 75.9 days per year and harvested on
average 5.9 kilograms per fishing trip. The vast majority (87.5%) were members of
specialised angling clubs (Arlinghaus & Mehner, 2003). Vigliano et al. (2000) found that




the majority of recreational anglers from San Carlos de Bariloche city, Rio Negro,
Argentina, tended to be in the 30-40 years age bracket, typically had between 2 - 10
years experience and preferred shore-based fishing to boat fishing. Of anglers, 65%
targeted species that were considered sport fish.

Recreational fishers in Queensland are on average 41 years old and have a median
household income of $30-$39,999 per annum (Sutton, 2006). Approximately 27% of
Queensland fishers who live within 50 kilometers of the east coast go fishing at least
fortnightly, have an average 27 years fishing experience and fish on an average of
20.5 days during a calendar year. The majority of fishing events occur in inshore and
offshore coastal waters, from owned boats (Sutton, 2006). A minority of Queensland
recreational fishers are members of recreational fishing clubs.

Recreational fishers have a variety of underlying motivations for fishing. Motivation is
influenced by age, sex, experience and distance travelled. For example, the thrill of
fishing, number of strikes, size of the fish, and number of fish have been found to
diminish in importance with increasing angler age and experience (Vigliano et al., 2000).
Carp anglers in Germany fish predominantly for relaxation and enjoyment of nature—
catching a ‘specimen-sized’ fish is more important than catching several fish or catching
fish for food (Arlinghaus & Mehner, 2003). Recreational fishers in Argentina fish for the
challenge. They target rainbow and brown trout “...for their aggressiveness”, and
although an attractive food fish, perca is not sought “because of its passive behaviour
when fished”. (Vigliano et al., 2000: p.146).

Australian recreational fishers are motivated primarily by ‘relaxing’, ‘unwinding’ and ‘being
outdoors’ (Henry & Lyle, 2003). These elements are important to 90% of recreational
fishers. These motivators are mirrored by Queensland recreational fishers, with a majority
nominating ‘to relax and unwind’ as their primary motivation (Sutton, 2006). A small
minority found ‘competition’ important (Sutton, 2006).

However, despite some generalisations, Henry & Lyle (2003: p.95) stress that
recreational fishers in Australia were “...a heterogeneous group and the concept of an
average fisher does not exist”. “Understanding the diverse nature of the angling public is
a major challenge facing recreational fisheries managers” (Chipman & Helfrich, 1988:
p.390). Henry and Lyle (2003: p95) express concern that “...management agencies run
the risk of alienating a significant constituency and contributing to the failure of
management regulations based on the cooperation of recreational fishers where
differences between fishers are ignored.” Vigliano et al. (2000) warn that a regulatory
approach that fails to acknowledge the heterogeneity of fishers and fishing environments
may generate conflicts between interest groups.

2.4 Commercial fishing

In contrast to recreational fishing, “commercial fishing is conducted specifically to capture
fish products for sale” (Cooke & Cowx, 2005: p93).

Australian commercial catch for 1997-98 was 220,000 tonnes (liveweight), valued at
approximately $1.9 billion (“valued at the wharf before any value-adding"—Hundloe,
2002: p.11). In 2004 and estimated 288,800 tonnes of fish were commercially harvested
worth an estimated $2.1 billion (ABARE, 2006). Wildcaught contributed $1.4 billion to that
value. Value of commercial fishery production for 2005-06 was predicted to further
increase to an estimated $2.15 billion, however ABARE (2006: p.179) expressed “some
doubt about whether production levels can be sustained, particularly in wildcaught
fisheries as the number of species classified as ‘overfished’ continues to increase.”




The Gulf of Carpentaria contains several state-managed fisheries: the Gulf of Carpentaria
Inshore Fin Fish Fisheries (GOCIFF), Mud Crab Fishery, the Gulf of Carpentaria Line
Fishery (GOCLF) and a Developmental Fishery. The Gulf of Carpentaria National Prawn
Fishery is managed by the commonwealth through the Australian Fisheries Management
Authority.

All commercial fishers in Queensland—including charter fish operators—are legally
required to keep comprehensive log books to report in detail where, when and how they
fish and how much they harvest. The logbook system was introduced in 1988 and
reported data is collated in the Commercial Fisheries Information System (CFISH,;
QDPIF, 2007). This system allows the Department to “assess the condition of
Queensland’s fisheries resource” and “also makes a valuable contribution to the
development of fisheries management plans and the determination of the effectiveness of
management measures.” Time series allow the assessment of trends in catch and
harvest and assist evaluation of management strategies.

The entire GOCIFF is considered multi-species and multi-purpose, covering commercial,
recreational, charter and indigenous fisheries (QDPIF, 2006). Figure 2 maps the area
covered by two Fin Fish Fisheries (N3 and N9).

Figure 2:  Map of Gulf of Carpentaria Net Fisheries N3 and N9

Source: Environment Management Plan for the Gulf of Carpentaria Commercial Fishermen
Association Inc (Ward, 2003)

Note: The N9 fishery is enclosed by the line. The N3 fishery extends from the coastline to the
inner line.




The N3 fishery is the commercial inshore net fishery whereas the N9 fishery is classed for
commercial offshore use. Both fisheries are shared with the recreational sector.
According to the QDPIF (2006), recreational fishers target the same species as
commercial operations—barramundi, king salmon, blue salmon, and grunter—as well as
mangrove jack, cod and red snapper.

The GOCLF specifically targets pelagic fish species, predominantly spanish mackerel, for
the Australian domestic market (QDPIF, 2006d).

According to CFISH data for 2005, commercial fishers in the combined Gulf fisheries
harvested 2296.3 tonnes of fish during 13,273 fishing days. That catch had a gross value
of $14.2 million (QDPIF, 2007). The N3 and N9 net fisheries harvested 1748 tonnes
valued at $11 million. By comparison, the total Queensland harvest from net fisheries in
2005 was 6761.7 tonnes across 37,651 days and valued at $31.06 million (QDPIF, 2007).
The net fisheries of the Gulf thus contributed approximately 26% of the tonnage of
commercial product but almost half the commercial value. An estimated 225 tonnes of
fish were commercially harvested in 2004 from the GOCLF with a gross value of $2.5
million (QDPIF, 2006d).

The 2005 combined commercial catch across the N3 and N9 fisheries comprised 443
tonnes of barramundi, 262 tonnes of king threadfin, 67 tonnes of blue threadfin and 26
tonnes of grunter. The 2004 commercial harvest of Spanish mackerel from the GOCLF
was 206 tonnes (QDPIF, 2006, 2006d).

2.5 Fisheries management

“The next decade could see the decline and destruction of many of our key recreational
fisheries, or these valuable fish stocks and their environment could be conserved and
restored for the next generation.” (National Recreational Fishing Policy, 1996)

The challenge for agencies responsible for fisheries management in Australia is “to
ensure ecologically sustainable fisheries that contribute to the social, -cultural,
environmental and economic wellbeing of Australians” (Commonwealth of Australia —
Oceans Policy, 1998). Henry and Lyle (2003: p.20) define the role of Australian fisheries
management agencies as seeking “...to conserve fish stocks, manage sustainable
harvesting, protect aquatic habitat, and share the resource among users.” In order to
perform this role, fisheries management agencies necessarily require information on fish
stocks, measures of harvest, assessments of the state of the environment, and enhanced
understanding of users of the resource (Henry and Lyle, 2003; McPhee et al., 2002;
Chipman and Helfrich, 1988).

While much research attention has focussed on the impact on global fisheries resources
from the commercial sector, comparatively less effort has been focused on the impacts
from the recreational fishing sector (Kearney et al.,1996; McPhee et al., 2002; Henry &
Lyle, 2003; Cooke & Cowx, 2004; Coleman et al., 2004; Lewin et al., 2006). As fisheries
management moves towards a broader ecosystem management framework, the
assessment of issues and trends for fisheries across the globe is increasingly cognisant
of the contribution of the recreational sector (Kearney et al., 1996; McPhee et al., 2002).

Wild fisheries are a unique natural resource in the sense that they are not typically
privately owned or controlled (Hundloe, 2002; McPhee et al., 2002). According to
Hundloe (2002: p.40) open access to fisheries resources means “probably inevitably, the
fishery resources will be over-exploited (not necessarily to the state of collapse) and there
will be over-commitment of capital (boats), over use of fuel, and too many fishers.”




To curb effort and control fish stocks in an open access environment, fisheries
management agencies respond by employing a range of strategies including: input
controls, output controls and co-management (Kearney, 1996).

Input controls involve constraining the effort of fishers and include imposing limits on:
gear, seasons, fish size, take and possession of fish. These limits are typically designed
with consideration of the biology of target species and act as indirect controls on total
harvest (Kearney, 1996). In contrast, output controls apply direct limits to the amount of
fish being extracted from a fishery. Output controls typically involve the setting of total
allowable catch (TAC) of a species based on stock assessment data. Within the TAC
fisheries management agencies allocate individual transferable catch quotas (ITCQs) to
fishers. ITCQs can be traded—but it is the share of the TAC that is being traded rather
than a fixed amount of harvest allowance (McPhee et al., 2002).

Because of the disperse character of recreational fishing such property rights solutions do
not work for the recreational sector. Licensing of recreational fishers is one mechanism to
monitor and indirectly manage access to and use of fisheries resources. All fishing in
NSW is licensed (NSW Department of Primary Industries, 2007) as is fishing in Victorian
waters, although there are several exemption areas in the latter state (Victorian
Department of Primary Industries, 2007). In Western Australia licences are required for
specific fisheries such as the rock lobster, abalone, marron, net fishing and freshwater
angling (Department of Fisheries WA, 2006). Tasmania licenses all freshwater fishing
and licences are required for the recreational fishing of abalone, rock lobster and scallop
(Department of Primary Industries, Water and Environment, Tasmania, 2007).
Recreational fishers in Queensland, South Australia, and the Northern Territory do not
typically require a licence—even though Queensland has introduced a stocked
impoundment license for 30 listed dams (QDPIF, 2006b).

A variety of input and output control strategies are also being employed for the
management of recreational use of the fisheries resource (Kearney et al., 1996; Hundloe.
2002; McPhee et al., 2002). There are a variety of closures (season and area), gear
limits, lower and upper size limits, possession limits and bag (=take) limits to assist in
limiting the harvest of fish and managing aquatic habitats.

Under an input control regime fishers enter the activity with set constraints on their effort.
In response, recreational fishers may seek to obtain the best gear (within legal limits),
enhanced information and discard smaller fish for larger sized specimens. The challenge
for fisheries management agencies under this regime is to ensure the sustainability of the
resource while keeping pace with technological advances that undermine indirect controls
(Kearney et al., 1996; McPhee et al., 2002).

A number of input and output control strategies are in place in the Gulf of Carpentaria
(Table 1). Possession limit refers to the number of fish that a person may have in their
possession at any given point in time—it is not a per day limit (QDPIF, 2006b). Certain fin
fish species (e.g. spanish and spotted mackerel, black jew fish) have species-specific
limits but a combined fin fish limit of 20 fish also applies. In addition to species-specific
limits, there are regulations and prohibitions in relation to the treatment and processing of
aquatic animals, protected species, fisher behaviours and fishing gear (e.g. type and size
of nets).

An area closure applies to commercial nets for the Norman River. The taking of fish for
sale is prohibited for recreational fishers throughout Queensland.




Table 1: QDPIF Regulations for target species inth e Gulf of Carpentaria

Note: The list contains the majority of target species in the Gulf of Carpentaria fisheries.

) Legal size limits Take and possession

Species . L Season Closures

Min Max limits
Barramundi 60 cm 120 em 5
(freshwater)
Mangrove Jack 35cm 5

Closures apply according to lunar cycle and
Barramundi tides but typically occur from th end of
(tidal waters) 60cm 120cm 5 September to the end of January the following
year.
Bream 23 cm no limit
Cod 35cm 120 cm 10
Mud crab 15cm 10
Dusky flathead 40 cm 70 cm 5
Giant trevally 35cm no limit
Grunter bream 40 cm 10 whole fish or 20 fillets
Jewel fish 45 cm no limit
Black Jew 60 cm 120 cm 5 with no more than 2
over 100 cm

Spanish Mackerel 75 cm 3
Spotted Mackerel 50 cm 10
Queenfish 45 cm no limit
King Salmon 60 cm 5
Blue Salmon 40 cm 20

The QDPIF enforces boating and fisheries legislation and guidelines, monitors catch and
effort, and provides information and education to fishers (QDPIF, 2005b). There are two
QDPIF patrol officers permanently stationed in Karumba and responsible for monitoring
and enforcement along the south-west Queensland Gulf of Carpentaria coastline. The
patrol officers maintain records regarding infringements in relation to fisheries regulations.
Where breaches of regulations occur, patrol officers may issue a fisheries infringement
notice.

The intention of fishing regulations is that those fish which fall outside the limits in terms
of size, gender or time caught are returned into the water. There are however the aspects
of compliance and mortality. Research by McPhee et al. (2002) found that despite size
limits, recreational fishers retained a high percentage of undersize juvenile fish. Ferrell
and Sumpton (1998, cited in McPhee et al., 2002) reported more than 50% of tuskfish,
grass sweetlip, spangled emperor, yellowtail kingfish, tailor and snapper, retained by
recreational fishers in the inshore waters of Queensland were juvenile fish under the legal
size limit.

In Australia, estimates of release rates from recreational fishing range from 30-50% for
various species (McPhee et al., 2002). Broadhurst et.al (2005: p.172) express concern
that “...existing management regulations rely on the assumption that the majority of
released fish survive.” However many specimen do not survive the stress from hooking
and landing. Muoneke and Childress (1994, cited in McPhee et al., 2002) found between
0 to 95% mortality rates for released fish. Post-release survival depended on a number of




factors, including species, size and type of tackle, and the depth of water from which the
fish was extracted. Assessment of the ecological impacts of recreational fishing has not
typically accounted for discards and fish mortality (McPhee et al., 2002).

The most appropriate regulatory mechanisms are those implemented on the basis of
objective data that demonstrates their effect (Henry & Lyle, 2003). The National Policy for
Recreational Fishing in Australia (1996) suggests that fisheries management decisions
should be based on sound information, including fish biology, fishing activity, catches and
the economic and social values of recreational fishing. According to McPhee et al. (2002:
p.47) a “lack of ongoing monitoring contributes to the lack of any performance indicators
or reference points for recreational fisheries.” McPhee et al. (2002) stress the need for
longitudinal studies to monitor changes over time and evaluate the impact of fisheries
management strategies. Hart (2002b: p.15) suggests that monitoring programs will only
have ‘management teeth’ where management actions can be specified as the result of
trends detected in survey data.

Grunter (Photo supplied by Kyra Hill)

Blue Salmon Bream
(Photo by R. Greiner [left] and supplied by Kyra Hill [right])

Barramundi (Barry’s Team)
(Photo supplied by Yvonne Tunney)




3 Method

3.1 Overview

The principal methodology for this research was a survey of recreational fishers in
Karumba during the 2006 tourist season (March — September 2006). It was an extensive
survey, which typically took 25-30 minutes to complete. The survey was administered
face-to-face at the accommodation places of the recreational fishers. All accommodation
places in Karumba were supportive of the interviews being conducted on their premises.
As an incentive to participate respondents received a voucher, which they could redeem
at a participating business in Karumba. Interviews were conducted by interviewers based
in Karumba who had received training and were endorsed to conduct surveys. The key
methodological elements of the approach are described in detail in Sections 3.2-3.8.

Towards the end of the interview period of visiting recreational fishers, negotiations
between the research team and the NGRMG determined that the input of residential
recreational fishers would also be sought on the subject of recreational fishing. A
workshop-based approach—combined with a survey—was chosen, which is further
detailed in Section 3.9.

3.2 Ethical conduct of research

The research, and therefore the survey, was governed by stringent ethical
considerations. The research team adopted a professional code of ethics, which
recognised five ethical responsibilities towards survey participants:

Infformed consent: People were given information about the survey, both in
writing and verbally (Appendix 1).

Voluntary participation: People were asked whether they wished to participate
and were offered opportunity to stop the survey at any stage. Respondents could
also decline to answer any questions that they felt uncomfortable with.

No harm: No physical or psychological harm would come to any person from
participation in the survey.

Confidentiality and anonymity: To the researchers, the respondents were
anonymous, even though they may have been known to the interviewers.
Computer-generated random numbers were assigned to questionnaire forms as
the only identifiers. No participant names or contact details were collected.
Information collected and data management procedures ensured that the
researchers could not possibly attribute names to responses.

Privacy: Respondents remained free from intrusion. Interviewers would request
participation in the survey but were instructed to gracefully accept negative
responses and avoid approaching any one person more than once.

Other ethical considerations were that the sponsorship of the research, and support for it,
was appropriately acknowledged.

The relationship of the researchers to the local interviewer, local businesses and other
stakeholders was governed by the principles of courtesy, open communication, honesty
and accountability.




3.3 Survey administration

The survey was conducted as a face-to-face survey. Trained interviewers administered
the questionnaire personally to the respondents. The interviewer recorded and coded
answers, with pen on paper, as the interview proceeded.

This approach had several advantages over other alternatives. (1) It was the only method
that would guarantee a representative sample. (2) It ensured higher response rates. (3) It
maximised the quality of the data collected.

Given that the target population (i.e. tourist anglers) were accommodated away from
home, the alternative would have been a self-administered survey, distributed by the
accommodation places and returned in self-addressed, reply-paid envelopes. While
cheaper, the method was deemed too risky in terms of sample size, appropriate
stratification of sample and data quality.

3.4 Local interviewers: selection and training

The project set out to build on the success of recent research by Greiner et al. (2004) in
employing local interviewers to conduct tourist surveys. The advantages of the approach
included increased local engagement and ownership of the research, employment
opportunities and skills development for locals, continuity of data collection throughout
the survey period, and improved efficiency of the data collection process. However, the
approach required diligent implementation.

In theory, survey interviewing is simple: the interviewer has a questionnaire, reads out the
questions exactly as they are written and records the respondents’ answers. In practice,
many things can go wrong: people may refuse to be interviewed or answer a specific
guestion, or not answer the exact question. Interviewing involves a combination of
personality, process and content issues that must be managed effectively (De Vaus,
2002). The qualities needed by a good interviewer include:

Ability to establish rapport with a wide variety of people

Ability to fill in forms and questionnaires correctly

Not becoming upset when people refuse to be interviewed

Being resourceful and able to exercise initiative

Knowing the assigned area reasonably well
Karumba is a small community with approximately 550 permanent residents. It was not
easy to locate suitable interviewers who were likely to be available throughout the survey

period. Through the local co-ordinator, initially four and later another two potential
interviewers were identified, trained and certified.

Interviewer training included a ‘classroom’ session, followed by in-field practice and a
‘classroom’ review of the experience. It provided
A comprehensive overview of the project, its objectives and the role of the survey
An opportunity to watch a test interview being conducted

An opportunity to exercise by conducting test interviews in the classroom through
role play




An opportunity to practice real interviews under supervision and receive feed-
back

Important topics of the training session included:
Choosing the sample: sampling frame and structured approach at locality
Communicating with managers of accommodation places
Appearance and approaching respondents

Introducing the survey: An example was provided but interviewers were
encouraged to formulate their own introduction

Minimising and handling of refusals

How not to affect the response

Recording data in the questionnaire and data quality requirements
Dealing with question refusals and off-key answers

Process of forwarding completed surveys and invoices to project leader

Handling of vouchers and additional fishing diaries

After training, interviewers received a letter of authorisation, an interviewer ‘kit’ containing
required materials along with instructions, an information sheet for survey respondents, a
survey sampling frame, project personnel contact details, a pack of questionnaires and
mailback forms.

Of the six people trained, two decided after the training that they no longer wanted to
work in the capacity of an interviewer. Two resigned shortly after due to other, more
permanent, work commitments. Of the remaining two interviewers one was a ‘semi-local’
who conducted interviews until her return to southern Australia at the end of August 2006,
which coincided with the end of tourist peak season. The other interviewer, who was a
permanent resident of Karumba, conducted interviews throughout the entire survey
period.

3.5 Sampling

A fundamental goal of research is to be able to generalise—in this instance, to say
something reliable about recreational fishers visiting Karumba (“population”), on the basis
of the people that were interviewed (“sample”). It is therefore important that the patterns
observed in the sample reflect those in the population. This concept is called statistical
generalisation (De Vaus, 2002) and it relies on having randomly drawn representative
samples. It was necessary to draw a sample from the visiting recreational fishing tourists
since it was beyond the resources of the project to undertake a ‘census’, i.e. collect
information about every member of the population.

For this research, a stratified sample was identified. Stratified sampling is designed to
produce highly representative and thus highly accurate samples (De Vaus, 2002). For a
sample to be representative, the proportions of various groups in the sample should be
the same as in the population, with a margin for sampling error. Stratifying samples
requires that the sampling frame contains information regarding a stratifying variable.
While complicated, this type of sampling was possible in this study due to the detailed
understanding of tourism in Karumba, based on the research by Greiner et al. (2004).




The sampling frame adopted the types of tourists that have been identified as visitors to
Karumba (Greiner et al., 2004; Stoeckl et al., 2006) as the stratifying variable.
Specifically, this included their mean length of stay, which varied from a few days for
families to several months for retiree couples, and the type of accommodation in which
they typically stayed. It further took into account the capacity (rooms, units, sites, etc) of
accommodation places and their average occupancy rates. Table 2 shows the sampling
frame.

Table 2: Sampling frame adopted for the survey

Fortnight commencing

c

- = > > c _ o o

S 5% 8233333282883
Accommodation places Q & 5 &4 ®8 8 8 8 & & & 2 & 5 &|TOoTAL
POWERED CARAVAN SITES 165
Gulf Country Caravan Park 3 3 3 3 3 45
Karumba Point Caravan Park 3 3 3 3 3 3 3 3 3 3 3 3 45

UNPOWERED CARAVAN SITES 108
Gulf Country Caravan Park 1 1 2 1 1 1 1 2 1 1 1 1 1 2 1 18
Karumba Point Caravan Park 1 1 2 1 1 1 1 2 1 1 1 1 1 2 1 18

4 4 8 4 4 4 8 4 4 4 8 72
UNITS 219
Ashs Holiday Units 3 3 4 3 3 3 3 4 3 3 3 3 3 4 3 48
Gee-Dees Family Cabins 2 2 4 2 2 2 2 4 2 2 2 2 2 4 2 36
Matildas End Holiday Units 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 30
Gone Fishin 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 30
Savannah Shores 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 30
Pilot's Rest 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15
Karumba Lodge Hotel 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 30
ROOMS 72
End Of The Road 3 3 6 3 3 3 3 6 3 3 3 3 3 6 3 54
Jay Seas Holiday Units 1 1 2 1 1 1 1 2 1 1 1 1 1 2 1 18
TOTAL 35 35 48 35 35 35 35 48 35 35 35 35 35 48 35| 564

The key fishing season for Karumba and therefore the key period for collecting fishing
data is March to August (Hart, 2002a). This survey covered the period from end of March
to September 2006.

Tourists were interviewed at their accommodation places. This had two benefits: (1)
Respondents were more relaxed there than at the boat ramp after retrieving their boat
and, (2) it enabled the stratified sampling approach described above (Greiner et al.,
2004).

Negotiations were held with the owners and/or managers of all accommodation places in
Karumba. Each owner/manager expressed support for the research and granted
permission for interviews to be conducted on their premises, provided interviewers
adhered to interviewing protocols.

For any survey, the required sample depends on (1) the degree of accuracy required for
the sample and (2) the extent to which there is variation in the population with regard to
the key characteristics of the study. A minimum of 400 completed surveys is typically




required to ensure that sampling error is no more than 5% (De Vaus, 2002). Within the
framework defined by this research project, a target of 500 completed surveys was
considered optimal since the objective of the survey was to obtain quite specific
understanding of the behaviour of visiting recreational anglers.

The sample was also stratified across the survey period, with equal distribution of survey
effort across fortnights. This meant that the sample was not influenced by either highly
favourable or highly unfavourable fishing conditions. Also, some additional surveying
effort was scheduled during school holidays, when families typically visited.

Extensive flooding following cyclone Larry forced a pause of survey activity from 20
March — 25 April. To compensate for the shortfall, the original sampling frame was
adjusted and fortnightly sampling targets lifted in pursuit of the survey target.

For a variety of reasons, people approached for survey may refuse to participate.
Refusals can introduce bias into a sample if non-responders are different in crucial
respects from responders. The principal techniques employed to reduce non-response
were (1) the careful preparation of interviewers in their approach to people, (2)
communicating the relevance of the research to their pursuits, and (3) providing an
incentive for people to participate via a voucher, shown in Figure 3.

Figure 3:  Example of a voucher

VOUCHER #7469

RIVER CONSULTING

As part of the research project “Towards sustainable recreational fishing in the Gulf
of Carpentaria”, undertaken by River Consulting and funded by the Northern Gulf
Resource Management Group, the bearer of this voucher is entitled to redeem it to

the value of $8 (eight Australian Dollars) in a participating business in Karumba.

Redemption has to occur no later than two weeks after the voucher has been issued.
No exchange for cash; no change given.

Issue Date: Signature:

Respondents were given the voucher after completion of the questionnaire, redeemable
at any of the five participating businesses in Karumba. These businesses were:

Ash’s (Karumba Point)

The Sunset Tavern (Karumba Point)
The Karumba Lodge Hotel (Karumba)
Karumba Seafood (Karumba)

Supermarket (Karumba)




The participating businesses accepted valid vouchers, collated them and then invoiced
the research company to the value of goods and services redeemed by respondents.
According to interviewer feedback, the voucher proved a very effective incentive. Validity
of the vouchers was determined on the basis of the number assigned, colour, issue date
(which was filled in by the interviewer after completion of the interview) and hand
signature of the project leader.

To further deal with the issue of bias, interviewers were instructed to record the
occurrence of refusals and note some observable information, namely the location,
reason given for refusal, and approximate age and gender. However, this turned out to be
un-necessary as people were keen to participate in the survey (“Is this the survey where
you get a voucher at the end?”). Throughout the survey period interviewers recorded a
total of three refusals.

3.6 The questionnaire

The design of the questionnaire was influenced by the research objective, the concepts
and how the data might be analysed. Questions were modelled on those in the National
Recreational and Indigenous Fishing Survey (Henry & Lyle, 2003). For the purpose at
hand, the questionnaire needed to cover five distinct types of question content:
behaviour, attributes, attitudes, beliefs and knowledge.

Behaviour questions specifically related to what people do—for example how they fished,
how much they caught, what they did with the catch, how much money they spent and on
what. For this research, they were the key dependent variables.

Attribute questions were designed to obtain information about the respondents’
characteristics, for example where they were from, how long they stay, their age, gender
and income, the value of their fishing gear, as well as motivations for fishing and for
visiting Karumba. These were key independent variables.

Belief questions were designed to elicit what people believed to be true or false. The
focus of belief questions was on establishing what people thought was true rather than on
the accuracy of their beliefs. The questionnaire asked belief questions in relation to
angler compliance with existing fishing regulations.

Attitude questions tried to establish what respondents thought was desirable. The
guestionnaire contained attitude questions in relation to preferred ways of managing
recreational fisheries into the future and communicating with recreational fishers.

Knowledge questions sought to ascertain respondents’ knowledge of particular facts. The
guestionnaire established knowledge of fish species and recreational fishing regulations.

In the design of the questionnaire, considerable attention was given to developing clear,
unambiguous and useful questions and choice of question type. Due to the length of the
survey it was deemed appropriate to utilise ‘forced-choice’ questions as the predominant
style. However, open-ended questions were adopted in situations where more descriptive
information was considered appropriate. For example, respondents were asked to convey
the types of changes they had observed in Karumba over time.

The focus of the questionnaire was on fishing-related matters. It established how serious
people were about their fishing, what it was that they enjoyed about fishing, why they
came fishing in Karumba, what species they targeted, what they caught and released,
what they did with the fish they kept, how much effort and money they spent on fishing,




how they related to the regulations affecting recreational fishing, and how they would like
to see (recreational) fishing managed into the future. The questionnaire is shown in

Appendix 2.

Many questions adopted numerical Likert-type rating scales with respondents choosing
where their attitude lay between a low and a high value. Sets of questions were typically
presented in a grid format, making them easy to answer, saving space and covering sets
of items that formed scales (De Vaus, 2002). Each item was treated as a variable. This
survey adopted a 5-point scale, which has been shown to provide a good measure of
intensity, extremity and direction. A five-point scale allowed sufficient discrimination for
the questions at hand. However, it also avoided too many categories where data analysis
involved cross-tabulations or frequency tables.

Some questions allowed ‘don’t know’ or ‘not sure’ responses. This avoided respondents
expressing an opinion where they really did not have one and consequently minimised
unreliable answers.

In designing the questionnaire, much thought was given to minimising the burden on the
respondent, by considering the estimated time required to fill in the questionnaire. De
Vaus (2002:112) indicates that there is no apparent trade-off between length of
gquestionnaire and response rate. However, it was considered that 25-30 minutes would
be a commonly accepted reasonable time donation by the respondent. The reward—
through the voucher—further contributed to making the survey a pleasant experience.
The survey was pilot tested in early March 2006.

The questionnaire was further complemented by a voluntary fishing record. Upon
completion of the interview, a sheet was given to the respondents and they were asked to
record their effort, catch and take during the two fishing trips following the survey
(Appendix 3). It was intended that this additional data would significantly boost the
observations available on fishing, which it did, thereby supporting accurate catch and
take estimates throughout the survey season.

3.7 Coding

The process of converting answers on a sheet of paper to numbers is called coding.
Coding is a requirement for quantitative analysis of survey data and involves the creation
of classification systems that impose a particular order on the data. These systems need
to be reflective of the matters under investigation. Much of the work in classifying
responses is done as part of the questionnaire design stage, where a set of fixed
responses is provided to respondents. Open-ended questions are coded after the data
have been collected.

The data were coded manually and entered into a STATISTICA (v.7.1.280.0) database.
Each respondent was represented as one ‘case’ (line), with every answer coded as a
variable (column) in the database.

3.8 Data analysis

Analysis was undertaken using STATISTICA (v7.1). STATISTICA is a comprehensive,
integrated data analysis, graphics, database management system (StatSoft, 2001). It is
tailored to applications in market research and social research. It features a wide
selection of basic and advanced analytical procedures.




Specific techniques employed for the purpose of this research included:

Data cleansing

Data cleansing involves checking coding for errors and ensuring that the data are suitable
for further analysis. A variety of descriptive analyses, frequency tables and boxplots were
produced to check for coding errors, missing data and violations of normality. Cases with
missing data were either removed from further analyses or missing data replaced with
appropriate values. Several new variables were created and some existing variables
were re-coded. For example, the residential postcode of respondents was used to create
a new variable that identified the State from which the respondent had visited, while
length of fish kept was used to create a new weight variable via published length-to-
weight conversion formulae.

Basic statistics
These commonly provide the means (average) of observations, median (for skewed

distributions), minimum and maximum observed values, and a measure of variability
(variance, standard deviation).

Frequency distributions and frequency tables

A frequency distribution shows the number of observations falling into each of several
categories of values. Frequency distributions are portrayed as frequency tables, or
column plots for categorical data. They can show either the actual number of
observations falling in each range or the percentage of observations (i.e. relative
frequency distribution).

Statistical significance testing

A variety of statistical techniques were employed to assess the significance of observed
differences between groups of respondents and relationships between variables. Where
data was of ordinal scaling, or test assumptions were not met, appropriate non-
parametric technigues were employed.

When a difference is found to be statistically significant, a researcher can have
confidence that the result is reliable and can be replicated. In other words, the finding is
unlikely to have occurred as a consequence of chance factors or sampling error. When
conducting analysis, the researcher sets a level of probability, known as the alpha level.
The alpha level reflects the probability that the researcher has claimed an effect when
there was none. Unless otherwise stated, tests for statistical significance in this research
applied an alpha level of .05.

3.9 Karumba residential angler survey and commentary

After the interviews of tourist recreational fishers were almost completed, negotiations
between the research team and NGRMG resolved that the research would also tap into
the knowledge of resident anglers and seek to establish their fishing behaviours and
experiences. This, in turn, provided a mechanism for informing residential anglers about
recreational fishing impacts and fisheries management.




To accommodate the various objectives, a workshop-based approach was chosen over
alternative methods such as a door-knock face-to-face survey or mail-drop mail-back
survey. It was deemed that a presentation of preliminary results from the tourist survey
would provide a good basis for focus group discussions. The discussion would flow into
participating anglers filling in a similar survey, which had been customised somewhat
(Appendix 4).

During December 2006 and January 2007, the research team conducted five
presentations and workshops in various venues in Karumba.

Members of the research team
(from left to right; top: Sue Milligan; Kerry Brennan, Bernadette Nolan;
sitting: Leslie Dymock, Sasha Foster; Photo by R. Greiner)

Interview in progress (Photo by R. Greiner)




4 Research results

The survey sample contained 427 completed questionnaires, each referring to one travel
party. Table 3 shows when and where the interviews were conducted.

The sample covered 1050 individuals. The median size of travel parties was two people
(mean = 2.46, minimum = 1, maximum = 21). Average family size was 3.4 persons,
average group size was 4.6 persons.

The term ‘respondent’ represents the travel party answering a questionnaire. Unless
otherwise stated, the results refer to respondents.

Table 3: Number of surveys completed by monthand a  ccommodation place

Note: Accommodation places with units and rooms were differentiated between (1) those that
typically catered to recreational fishers as well as other tourists, (2) those that typically cater to
business people, Zinifex staff and overnight tourists on buses, and (3) those that switched from
catering to the public, mostly recreational fishers, to providing Zinifex staff accommodation
halfway through the year.

Month

Accommodation places -

March April May June July August _ September| TOTAL
POWERED CARAVAN SITES
Gulf Country Caravan Park 4 4 20 26 28 15 3 100
Karumba Point Caravan Park 0 0 17 15 30 9 5 76
Sunset Caravan Park 3 6 24 23 37 11 9 113
"Overflow" sites at the Recreation Club 5 5
UNPOWERED CARAVAN SITES
Gulf Country Caravan Park 0 0 0 0 0 0 0 0
Karumba Point Caravan Park 0 0 5 1 2 1 0 9
Sunset Caravan Park 0 0 5 0 0 0 0 5
UNITS/ROOMS (1)
Ashs Holiday Units 1 3 10 4 5 4 4 31
Gee Dees Family Cabins 2 0 5 2 2 0 1 12
Gone fishin 0 0 5 6 6 4 8 29
UNITS/ROOMS (2)
End of the Road 0 0 9 2 9 0 3 23
Matildas End Holiday Units 0 3 0 0 0 0 0 3
Karumba Lodge Hotel 0 0 0 0 0 1 0 1
UNITS/ROOMS (3)
Savannah Shores 0 0 6 3 1 0 0 10
Pilot's Rest 1 1 1 2 0 0 0 5
Jay Seas Holiday Units 0 0 1 2 1 0 0 4
Unspecified 1 1
TOTAL 11 17 109 86 126 45 33 427

The total response was lower than the target sample (Table 2). This came about for
several reasons:

Due to cyclone Larry, which crossed the east coast of Queensland on 20" March
2006, the Gulf of Carpentaria experienced extensive flooding. Karumba was
inaccessible by road for almost 5 weeks. During this time the town was ‘virtually
empty’ and no surveys were conducted.

The sampling frame had been established on the basis that all tourists would be
interviewed irrespective of whether they fished or not. It was decided, however,
that for maximum effectiveness only anglers would be included in the survey.




Some of the accommodation places with units and rooms ceased to provide
rooms to the general public (e.g. Karumba Lodge Hotel), instead providing
(mostly) staff accommodation for Zinifex.

At various times, fewer angling fishing parties were in room/unit accommodation
than had been stipulated in the sampling frame. Accommodation managers
would alert the interviewers when they had guests who went fishing.

Unavailability of interviewers at various points during the survey period meant
fewer interviews could be conducted during some fortnights.

There were fewer than anticipated angling tourists in Karumba during September.
Most of the remaining tourists had already been interviewed at an earlier point in
time.

4.1 Respondent Demographics

The sample was comprised almost entirely of Australian residents (98.4%). Almost half of
those came from Queensland, with 22.1% from North Queensland and 23.4% from South
Queensland. Of respondents, 27.2% were from New South Wales and 18.5% from
Victoria. The remaining interstate visitors made up less than 10% of the sample.

Among the types of travel parties, couples made up 71.1%, followed by groups (15.5%),
families (8.0%) and singles (5.4%). Groups tended to be from Queensland (80%,
11% NSW), as did families (64% QLD, 15% NSW) and singles (55% QLD, 30% NSW).
Origin of couples was more diverse (33% QLD, 33% NSW, 24% VIC).

There were more male visitors (n=646) in the sample than female visitors (n=404). This
gender imbalance was reflected in each age category (Figure 4) with the exception of the
50-59 year age group. Visitors aged 60 years and over made up 53.6% of the sample.

Figure 4.  Survey participants’ age and gender
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Of respondents, 410 provided household income levels. Of those, 50% indicated they
had a household income of no more than $35,000 per annum (Table 4). A further 26%
had household incomes between $35-60,000.

Table 4: Income distribution of respondents

Count Cumulative Percent Cumulative
Income categories Count (%) Percent (%)
<=$35,000 205 205 50.0 50.0
$35,001 - $60,000 107 312 26.1 76.1
$60,001 - $100,000 78 390 19.0 95.0
$100,001 - $150,000 13 403 3.2 98.2
>$150,000 7 410 1.8 100.0

Within income categories, couples dominated the low income category while
proportionately more families and groups were in the higher income categories (Eigure 5).

Figure 5:  Income distribution for types of travel p arties
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4.2 Visiting Karumba

The vast majority of respondents were repeat visitors. The average number of visits to
Karumba, including the current visit, was 5.8 (median = 4, minimum = 1, maximum = 75).

The median intended length of stay for the current visit was 28 days (mean = 48 days;
minimum = 2; maximum = 365). Respondents were interviewed after an average of 19
days into their stay, but some were approached as early as their first day in Karumba.




Respondents were asked to identify how important fishing was to their decision to visit
Karumba. They were presented with a five-point Likert-type scale with ‘1’ representing
‘not at all important’ and ‘5’ indicating that fishing was of ‘primary importance’ to their visit.

The majority of respondents (67.5%) indicated that fishing was of primary importance to
their visit (Table 5). To a further 10.5% of respondents it was ‘really important’.

Table 5: Importance of fishing to the decision to v isit Karumba
Count  Cumulative Percent Cumulative
Level of Importance Count (%) Percent (%)
"Not at all" 14 14 3.28 3.28
"Somewhat" 20 34 4.68 7.96
"Moderately" 60 94 14.05 22.01
"Really" 45 139 10.54 32.55
"Primary" 288 427 67.45 100.00
Missing 0 427 0.00 100.00

Respondents were asked why they had chosen Karumba over other possible fishing
destinations. The top two reasons were ‘past experience’ and ‘(winter) climate’ (Eigure 6).
Other important reasons were that the Gulf of Carpentaria offered other fish species to
the eastern and southern seaboards, and seasons/tides. Less than 10% of respondents
indicated articles or media stories were of at least some importance. The relative cost of
the trip (driving to and staying in Karumba as compared to other possible destinations)
was a consideration for approximately 50% of respondents.

Figure 6:  Importance of attributes of Karumba—in ¢ omparison to other possible
fishing destinations

Note: 1 = “not at all important”, 3 = “somewhat important”, 5 = “most important”
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4.3 Fishing

Several survey questions were designed to develop a better understanding of
recreational fishers’ motivations and behaviour. Respondent were asked what attracted
them to fishing. Eight items representing various motivations for fishing were presented
with a five point scale where ‘1’ represented ‘not relevant’ and ‘5’ represented ‘most
relevant’.

Figure 7 shows the responses to the questions of motivation for fishing. ‘Being outdoors’
and ‘relaxation’ were the two key motivators for recreational fishing. ‘Being with friends’,
‘fishing for food’ and ‘solitude’ were also important motivators. Competition was rated as
not relevant by the majority of respondents.

Figure 7.  Motivations for fishing
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Respondents were asked which species they targeted while fishing in Karumba. The
most commonly targeted species by respondents was grunter, followed by king salmon,
blue salmon and barramundi (Figure 8). Of respondents, 48.4% nominated grunter as
‘critically important’, while the comparative percentage for barramundi was 24.5%. Mud
crab was of generally low importance with almost half (49%) indicating it was ‘not
important’ to them.

Respondents provided information on fish catch and harvest for a total of 989 fishing
trips. It is important to note that this information was not triangulated by another method
of observation.

Table 6 indicates the number of trips that respondents recorded, since arriving in
Karumba. Of the 427 respondents, 34 had not as yet undertaken any fishing trips at the
time of interview and did not provide catch diaries post interview. Approximately one
quarter of respondents provided information from four fishing trips.




Figure 8: Importance of fish species as fishing tar  gets

Note: Mean values; based on 5-point Likert scale with 1 = “not important”, 2 = “of low
importance”, 3 = “somewhat important”, 4 = “really important”, 5 = “critically important”
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Table 6: Number of fishing trips for which catch da  ta was reported

Note: A maximum of two most recent trips were discussed at interview. Respondents were then
asked to provide information via catch diaries for up to two additional fishing trips undertaken
after the interview.

Number of trips Count Cumulative %
0 34 34 7.96
1 69 103 16.16
2 159 262 37.24
3 58 320 13.58
4 107 427 25.06
Missing 0 427 0.00

An average fishing trip involved two fishers (mode = 2, minimum = 1, maximum = 10) and
lasted approximately 4 hours and 45 minutes (mode = 4 hours, minimum = 1 hour,
maximum = 48 hours).

The preferred fishing area was the estuary, which was defined to include the tidal
sections of rivers. Of the 603 fishing trips undertaken prior to interview, 41.5% had been
conducted exclusively in this area, followed by inshore (36%), offshore (beyond the four
nautical mile zone, 16.6%), freshwater (2.6%) and a combination of areas (2.6%). Only
three trips had been conducted exclusively from the beach.

Bait fishing was significantly more popular than lure fishing with an average 2.64 rods
with bait used on each fishing trip compared to 0.74 rods with lures. Bait was caught
rather than bought. Cast nets were the most popular method for catching bait. An




average of 2.8 casts occurred per trip where cast nets were used, compared with 0.15
drags per trip where dragnets were used.

On 120 fishing trips out of a total of 989 recorded, respondents said they had not caught
a single fish. On an additional 155 trips respondents caught at least one fish but kept
none. On the remaining 714 recorded fishing trips, respondents kept at least one fish.
These are referred to as ‘successful’ fishing trips.

Respondents reported catching a total of 9429 fish—an average of 9.5 fish caught per
recorded fishing trip. Related to effort, this equated to an average of 2.0 fish caught per
hour spent fishing, per fishing party.

A total of 3459 fish were kept, indicating that 63.3% of fish caught were released (5970
fish). On average, 3.5 fish were kept per recorded fishing trip, equating to 4.8 fish kept for
each successful fishing trip.

The most commonly caught fish was grunter (Eigure 9). Grunter was caught on 44.7% of
recorded fishing trips. Respondents indicated that 3001 grunter were caught (0.64 per
hour) and 1149 (38.3%) were kept. The average weight of a harvested grunter was
approximately 3.13 kilograms.

Catfish was the second most commonly caught fish (1848 fish), caught on approximately
33% of fishing trips. Only 2.5% were kept.

Blue salmon was the third most frequently caught fish (1328 fish), caught on 31.24% of
fishing trips. The catch rate for blue salmon was 0.28 fish per hour. It was the most
consistently kept fish (972 fish, 73.2%) with an average weight of 1.2 kilograms.

Mud crabs were caught on 53 fishing trips. Average catch per trip was 4.5 crabs, of which
an average of 2.0 crabs were kept.

Other species caught included: sharks, sting rays, toadfish, queenfish and skippies (also
known as beach salmon).

Respondents were asked to provide the lengths of fish and carapace width of crabs for
those they kept. Based on this data, estimates of the weight of harvest were calculated.
Various sources were consulted to identify the appropriate length-weight conversion
formulae for the species that were reported in the catch records. Formulae were available
for most, but not all, species. The length-weight conversions applied for this research are

shown in Appendix 5.

Table 7 provides the estimated weight for each fish species kept from the reported fishing
trips, for those species where length-weight conversions were available. On 989 fishing
trips more than 6400 kilograms of fish were extracted from the fishery. For species with
length-weight conversions alone, approximately 9.0 kilograms of fish were extracted per
successful trip. This equates to an average of 6.5 kilograms of fish extracted per fishing
trip.




Figure 9:  Fish caught and kept on fishing trips and rate of catch, by species

Note: Fish species sorted by rate of catch. ‘Rate of catch’ is percentage of fishing trips for which
respondents recorded catching at least one fish of that species.
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Table 7: Estimated weight of fish kept on fishingt  rips, by species

Note: Species in order of estimated weight kept on 989 fishing trips. Only species are listed with
known length-weight conversions

Estimated weight

Common Name Number of fish kept (kg)

Javelin/Grunter 1149 3594.72
Blue Salmon 972 1172.61
Spanish Mackerel 117 311.02
Bream 382 295.54
Queenfish 51 233.30
King Salmon 86 213.06
Mud crab 106 171.74
Spotted Mackerel 126 164.44
Jewlfish 71 147.48
Barramundi 24 135.29
Jewfish 10 25.75

Table 8 shows the minimum, maximum and mean weight per fish for each species,
according to the reported minimum and maximum lengths for kept fish from fishing trips
taken. For the majority of species, kept fish appear to fall in the lower size ranges. For
several species (king salmon, spotted mackerel, jewlfish, jewfish and barramundi)
minimum sizes reported were slightly below the legal minimum length.

Table 8: Lengths and estimated weight specimen kept , by species

Note: Species in order of estimated weight kept on 989 fishing trips. Only species are listed with
known length-weight conversions

Common Name Min renath (Cm)Max Min WEIgT\;Ig(g) Mean
Grunter 40 85 1.46 11.27 3.13
Blue Salmon 40 90 0.45 5.04 1.21
Spanish Mackerel 75 150 3.33 26.66 2.66
Black (Pikey) Bream 22 55 0.25 3.24 0.77
Queenfish 45 104 1.59 15.08 4.57
King Salmon 50 90 0.87 5.04 2.48
Mud crab (male) 17 21 1.13 2.12 1.62
Spotted Mackerel 45 80 0.77 4.35 1.30
Jewlfish 40 90 0.66 7.12 2.08
Barramundi 58 105 2.73 15.42 5.64
Black Jew 40 100 0.66 9.71 2.57




Figure 10 presents the proportion of grunter kept in each of six size ranges. Given the
minimum legal length for grunter is 40 cm and the maximum length 80 cm, the majority of
grunter kept from the reported fishing trips were relatively small—only 12% were more
than 60 cm long.

Figure 10: Distribution of grunter kept by size
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To determine use of harvest, respondents were asked what they did with the fish they
kept. Most regularly, respondents were ‘freezing fish to take home’ (Figure 11). One third
of respondents said they ‘always’ froze fish and a further 34% said they ‘mostly’ froze
fish. Only 8% of respondents said they never froze fish to take home.

Figure 11: Uses of kept fish
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Sharing fish was common. Almost 40% of respondents indicated they shared their catch
with other tourists, at least sometimes. The clear majority of respondents indicated that
they ate (part of) their catch fresh—but to varying extent. While 14% indicated that they
always did so, 5% indicated they rarely if ever ate their fish fresh. Respondents indicated
they never discarded or sold fish.

4.4 Compliance and information

Respondents were asked whether they knew the current fishing regulations. The vast
majority of respondents (88%) claimed that they did, 6% said they did not and the
remainder were unsure.

Figure 12 shows the extent to which respondents agreed with a variety of existing fishing
regulations relevant to the recreational fishery. Respondents were highly agreeable to all
regulatory measures. Season closures attracted the highest percentage agreement. The
measures with which there was some level of disagreement were area closures (18%),
no take of female mud crab (12%) and possession limits (9%).

Figure 12: Level of (dis-)agreement with recreation  al fishing regulations
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When asked about the extent to which they complied with these rules, not a single
respondent indicated non-compliance at any point in time. However, it is likely this was
partially the result of strategic response as triangulation of the responses shows.
Respondents were also asked how often, during their stay in Karumba, they had
observed other recreational fishers breaching the same regulations.

The frequency of observed (suspected) breaches of recreational fishing regulations is
shown in Figure 13. Of respondents 29% indicated that they had observed (suspected)
breaches of size limits at least ‘sometimes’, 10% had observed (suspected) breaches of
bag limits occur at least ‘sometimes’ and 7% had observed (suspected) breaches of
possession limits at least ‘'sometimes’.




Figure 13: Frequency of observed (suspected) breach  es of recreational fishing
regulations by other anglers
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Respondents were asked how they felt about the possible introduction of a series of
measures to safeguard recreational fishing in the Gulf of Carpentaria for the future.
Figure 14 shows a clear majority of respondents (73%) agreed or strongly agreed with
the concept of new voluntary fishing guidelines, such as improved fish catch-and-release
practices.

Figure 14: Attitude towards possible (additional) r ecreational fisheries
management measures
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Of respondents, 64% agreed or strongly agreed with increased monitoring and
enforcement of existing regulations. The most unpopular concepts were reductions to
possession and take limits, with 72% and 70% disagreement, respectively.

Of various information sources consulted by respondents in the preparation for their
fishing trips in Karumba, the most relevant sources were tide tables (74% ‘most relevant’)
and own experience (72%; Figure 15). Other anglers (at Karumba) and local tackle shops
were of varying levels of relevance. The least relevant sources of fishing-related
information were radio programs (69% ‘not relevant’) and friends and family at home
(54%). Government internet sites were either ‘very relevant’ or ‘not relevant at all’ to
respondents.

Figure 15: Relevance of information sources to plan ning a fishing trip

Note: items sorted by mean relevance
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Respondents were asked to assess the effectiveness of different ways of getting their
attention and communicating with them in relation to fishing in Karumba. The most
effective communication strategies according to respondents were information displayed
or provided at their accommodation place and information provided at tackle shops,
followed by signs at the boat ramps (Eigure 16).




Figure 16: Perceived effectiveness of informations  ources

Note: Items sorted by mean effectiveness; scale 1="not effective at all” to 5="highly effective”
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4.5 Activities other than fishing

The most frequent non-fishing activities by respondents were socialising and ‘going for a
walk’, with more than 60% and 50%, respectively, saying they ‘always’ did it (Figure 17).
Respondents regularly went grocery shopping, in varying frequencies. A majority of
respondents went out for drinks and dinner ‘sometimes’.

Figure 17: Frequency of non-fishing activities

Note: Items sorted by mean frequency
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Respondents were asked to indicate their mean weekly spending in Karumba, on a per
item basis. Mean weekly expenses were $705, of which $137 (19%) was fishing-related.
The principal cost item was accommodation, which made up about 40% of total expenses
Figure 18). Respondents also spent, on average, approximately $70 per week on
groceries, meals and drinks when dining out, respectively.

Among the fishing-related expenses, fuel was the biggest cost item at approximately $50
per week.

On a per-person per-day basis, different spending patterns emerged for different types of
travel/fishing parties. Singles had the highest mean daily spending with $72.09 (Figure
19). Couples spent approximately half the amount spent by singles ($37.07 per person).
Spending on general items and fishing-related items was about proportionate to total
spending across travel/fishing parties.

Detailed spending information is shown in Appendix 6.

Mean value of the fishing gear that respondents brought to Karumba was approximately
$10,500 with values ranging from a minimum of zero to a maximum $205,000.

Figure 18: Mean weekly spending of respondents in K arumba, for general and
fishing-related items
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Figure 19: Mean daily spending, per person, by typ e of travel party
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4.6 Observations of change over time

Respondents who were repeat visitors to Karumba were asked to describe the changes
they had observed in Karumba since their first visit. This was done to glean anecdotal
evidence regarding observed changes over time, specifically in relation to the recreational
fishery.

Observations were recorded in one of four time categories, depending on when the first
visit had occurred: past 2 years, past 5 years, past 10 years, and past 20 years. The
types of changes explored included: abundance of fish, fish species, fish size, pollution,
and fishing activity. Respondents could also share other observations.

The observations were recorded and translated into a rating system, which used a five
point Likert scale whereby ‘1’ represented a marked decrease/decline, 2’ a
decrease/decline, ‘3’ no change observed, ‘4’ increase/incline and ‘5’ represented a large
observed increase/incline.

Figure 20 provides a summary view of respondent observations. The sample sizes for
respondents providing observations are shown at the right hand side of each graph. Care
needs to be taken when interpreting results for the smaller samples (i.e. samples less
than 20).

The principal messages from the quantified comments are:

Respondents who had a 20+ year observation timeframe tended to think that fish
abundance had somewhat increased. Those with a 5-10 year timeframe tended
to think it had somewhat decreased.

Observations in relation to the presence of fish species and fish size were varied
and contradictory.

There was a general perception that pollution (water, waste, etc) in Karumba had
possible decreased.

Longer-term observers noted an increase in recreational fishing activity, while
those with a 2-10 year horizon tended to find it largely unchanged.




Figure 20: Changes observed by respondentsinanda  round Karumba
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Many comments made in relation to abundance of fish were mostly philosophical,
including “up and down with the years”, “comes and goes”, “depends on the time of the
year”, “depends on the weather”. Respondents offered often diverging comments on the
quality of fishing. For some respondents "this year [was] bad”, others said fishing was
“good this year”.

Similarly, respondents provided varying and often contradictory accounts in relation to
fish species. Some were adamant that there were “(a lot) more grunter”, others thought
there were fewer. Some respondents had caught “only catfish”. Others commented that
there were fewer barramundi and crabs, specifically off the beach.

Of respondents who could comment on changes over 20 years, several thought that
there were more barramundi now—and no contrary views were expressed. Others
commented that there was more blue salmon and two respondents thought there was
more grunter. Only one respondent thought that “fish got less and less each year”.

In relation to fish size, there were repeated comments that fish were “getting smaller”.
This contrasted with some respondents who indicating that they had caught bigger fish
(catfish, barramundi, queenfish) this year than in previous years. Multiple respondents
commented that they had caught more undersize grunter this year than in previous years.

A very consistent observation made by respondents was about the increase in
recreational fishing activity, specifically in comparison to >5 years ago. There was also a
general perception (though not universally shared) that the number of commercial fishing
boats had decreased over the same period. A few comments pointed to a perceived
increase in charter fishing activity over recent years.

In relation to pollution, respondents noticed a decline in rubbish, but there was a
comment about glass on the beach and one respondent was concerned about the
discharge of materials into the river by the mineral condensation and loading plant.

4.7 Target species and motivations for fishing

Correlation analysis was employed to explore possible relationship between social
characteristics of recreational fishers and their fishing activity. Spearman’s rank order
correlation coefficient was selected to assess whether there was a relationship between
the fishing motivation items and the importance of key fish species as targets. This
method was selected due to ordinal scaling of data and several skewed distributions.

Table 9 shows the full correlation matrix with significant results highlighted in bold print
and colour.

Respondents who were highly motivated by ‘fishing for food’ specifically targeted
king salmon, blue salmon, bream, black jewfish and grunter.

Respondents who targeted barramundi were not interested in relaxation. They
tended to seek solitude and were also motivated by competition.

Grunter was targeted by respondents with a diversity of fishing motivations,
except competition.

King salmon and blue salmon were targeted by respondents with similar
motivations, specifically the outdoors, solitude, and food. In addition, king salmon
was targeted by respondents who wanted to fish with friends, while blue salmon
was targeted by respondents who sought relaxation.




Barramundi Grunter Mudcrab King Salmon | Blue Salmon Queenfish Spanish Mack Jewlfish Bream Black Jewfish
Relaxation -0.1122 0.2070 -0.0071 0.0767 0.1698 -0.0671 0.0303 -0.0608 0.0494 -0.0608
(n=416) (n=417) (n=416) (n=414) (n=414) (n=415) (n=414) (n=414) (n=414) (n=414)
Outdoors 0.0276 0.1407 -0.0816 0.1306 0.1753 0.0205 0.0813 -0.0296 0.0628 0.0088
(n=416) (n=417) (n=416) (n=414) (n=414) (n=415) (n=414) (n=414) (n=414) (n=414)
Solitude 0.1546 0.1232 -0.0433 0.1948 0.1232 0.0539 0.1022 -0.0266 0.0156 0.0857
(n=414) (n=415) (n=414) (n=412) (n=412) (n=413) (n=412) (n=412) (n=412) (n=412)
Family 0.0495 -0.0651 0.1185 -0.0153 -0.0844 0.1384 0.0103 0.0980 -0.1283 -0.0330
(n=414) (n=415) (n=414) (n=412) (n=412) (n=413) (n=412) (n=412) (n=412) (n=412)
Friends 0.0391 0.1686 0.1645 0.1510 0.0651 -0.0070 0.0116 -0.0487 -0.0202 0.0841
(n=415) (n=416) (n=415) (n=413) (n=413) (n=414) (n=413) (n=413) (n=413) (n=413)
Competition 0.1920 -0.1202 0.1032 -0.0342 -0.0429 0.0335 -0.0100 0.0924 -0.0151 -0.0065
(n=416) (n=417) (n=416) (n=414) (n=414) (n=415) (n=414) (n=414) (n=414) (n=414)
Sport 0.0753 0.1773 -0.0933 0.0381 0.0759 -0.0214 0.0736 0.0227 -0.0954 0.0903
(n=415) (n=416) (n=415) (n=413) (n=413) (n=414) (n=413) (n=413) (n=413) (n=413)
Food 0.0608 0.2148 -0.0741 0.1923 0.2052 -0.0316 0.0550 0.0685 0.1751 0.1639
(n=416) (n=417) (n=416) (n=414) (n=414) (n=415) (n=414) (n=414) (n=414) (n=414)
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Mud crab tended to be targeted by respondents with strong family, friend and
competition motivations.

Queenfish was targeted by family-motivated respondents, as were jewlfish and
bream.

Spanish mackerel was targeted by respondents who sought solitude.

4.8 Fishing-related characteristics of different travel/fishing parties

The similarities and differences between different travel/fishing parties in relation to
fishing are explored in Table 9.

All fishing parties shared ‘past experience’ as a major factor in returning to
Karumba for fishing. However, singles and groups tended to be more motivated
by fishing seasons while climate was an important consideration for families and
couples. Couples also sought the social aspects of the destination.

The importance of fishing as a reason for visiting Karumba was similarly high
across all travelffishing parties. Couples tended to stay in Karumba the longest,
on average 61 days. Groups had the shortest mean (intended) duration of stay
with 8.6 days.

‘Relaxation’ and ‘being outdoors’ featured prominently as a motivator for fishing in
all parties. Families also engaged in fishing as a family activity. Singles saw
fishing as a way of spending time with friends.

All fishing/travel parties targeted grunter and king salmon. Blue salmon was also
important to couples and families. Families also targeted barramundi.
Groups tended to have the highest fishing effort and the highest catch among the
different fishing parties (Table 10).
They had more members per fishing party (3.18 people per fishing trip).
They fished more often than other fishing parties (0.92 fishing trips per day).
They fished longer per fishing trip than other fishing parties (6.0 hours per trip).
They had more rods (on average 5.1, mostly using bait).
They had the most valuable gear (worth, on average, $20,765).

They caught and kept about twice as many fish per fishing trip as other fishing
parties (16.5 fish caught, 6.2 kept).

Family setting out to fish (Photo by R. Greiner)




Table 10: Recreational fishing data by party type

Note: Items marked * were selected on the basis that the median rating of importance or
relevance was 4 or greater and then ranked according to mean ratings.

Type of travel/fishing party

Item Singles Couples Families Groups
Mean importance of fishing
for visiting Karumba (min=1, 4.3 4.3 4.5 4.6
max=5)
Supporting reasons for Past experience (Winter) climate Past experience Past experience
visiting Karumba* Fishing seasons Past experience (Winter) climate  Fishing seasons

Different fish species
Social interactions
Predominant motivations for Be outdoors Be outdoors Be outdoors  Relax and unwind
fishing* Time with friends  Relax and unwind  Relax and unwind Be outdoors
Relax and unwind Time with family
Target species* Grunter Grunter Grunter Grunter
King Salmon King Salmon Barramundi King Salmon
Blue Salmon King Salmon
Blue Salmon
Mean length of stay in 24 61.2 13.3 8.6
Karumba (days)
Fishing frequency (trips/day) 0.78 0.69 0.7 0.92
Mean duration of fishing trip 5.1 45 4.8 6
(hours)
Mean number of rods 0.6 lure 0.7 lure 1 lure 1 lure
1.9 bait 2.4 bait 2.4 bait 4.1 bait

Mean number of people in 1.80 1.65 2.90 3.18
fishing party
Mean fishing-related
expenses ($ per week) $97 $93 $207 $273
Mean other expenses ($ per
week) $329 $383 $884 $1,260
Mean value of fishing gear $9,782 $7,426 $17,911 $20,764
Meap n_umbgr of fish caught 8.3 85 93 16.5
per fishing trip
Mean number of fish kept per 3.0 31 3.8 6.2

fishing trip

The various travel/fishing parties were very similar in their assessment of current fishing
regulations. However, there were differences in relation to future preferred management
options. Families were more in favour of take and possession limits than other parties.
Singles were most opposed to tighter possession limits and additional area and seasonal
closures.

In terms of effective communication with visiting recreational anglers, different avenues
tended to be more or less effective for anglers with different information preferences.
Anglers who relied most heavily on past experience tended to rate hand-out of
information at their accommodation places and in the tackle shop as effective, and also
signs at the boat ramp (Table 11).




Table 11:  Correlation matrix: sources of fishing-re

communication tools

lated information and preferred
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Past Experience 0.1201 | -0.0264 | 0.0982 | 0.1489 | -0.0369 | -0.0355 | 0.0232 | 0.0412 | 0.0702
Television 0.0537 | 0.1280 | -0.0030 | -0.0116 | 0.0391 | -0.0743 | 0.1221 | 0.3063 | 0.1322
Radio Programs 0.1011 | 0.0921 | -0.0060 | 0.0331 | 0.0496 | 0.0474 | 0.0306 | 0.1754 | 0.2694
Books -0.0039 | 0.0636 | -0.0325 | -0.0100 | -0.0987 | 0.0325 | 0.0391 | 0.3223 | 0.1239
Government websites | 0.1000 | -0.1719 | 0.1726 | 0.1896 | -0.3301 | -0.0358 | -0.2480 | -0.1360 | -0.0692
Friends and/or family | -0.0122 | 0.1800 | -0.1392 | -0.1250 | 0.1405 | -0.0018 | 0.2574 | 0.1976 | 0.0978
Fishing magazines 0.0054 | 0.1106 | -0.0455 | 0.0134 | 0.0092 | -0.0140 | 0.1491 | 0.5100 | 0.1509
Tide tables 0.0965 | -0.0964 | 0.1537 | 0.1682 | -0.1471 | 0.0339 | -0.1195 | -0.0183 | -0.0026
Tackle shop 0.1634 | 0.0769 | 0.0831 | 0.1341 | -0.1029 | 0.0589 | -0.1319 | 0.0557 | 0.0494
Boat ramp signs 0.2114 | 0.0507 | 0.0068 | 0.0279 | 0.0760 | 0.1467 | -0.0264 | 0.0227 | 0.0728
Other anglers 0.1784 | -0.0325 | 0.1902 | 0.1912 | -0.1288 | 0.0731 | -0.1889 | -0.0068 | 0.0069

Anglers who used tide tables most extensively to plan their fishing activity also rated
these means of communication as effective but rated mobile stands and articles in the

local paper as particularly ineffective.

Anglers who used fishing magazines as a source of information rated a special website
as effective as well as local media and fishing magazines.

Those anglers who tended to draw information from boat ramp signs saw more boat ramp
signs and a DPI officer at the boat ramp as effective means of communication.




4.9 Local Resident Recreational Fishers

A separate survey (Appendix 4) was designed and delivered to the resident recreational
fisher population in December 2006. Of the 24 respondents, 23 were permanent
residents and 1 was a semi-permanent resident (e.g. fly-in/fly-out). For the 23 permanent
residents, the average length of time they had lived in Karumba was 10.8 years (median
=6, minimum = 2 years, maximum = 35 years).

The households represented by the 24 respondents included a total of 50 people. The
majority of households were couples (n=14), followed by families (n=5) and three lived as
singles. Of respondents, two did not stipulate their household type.

The majority of resident fishers were male (n=30) and in the 50-59 year age group. Figure
21 indicates a higher number of males to females in each age category with the
exception of the 20-29 year age group, which had zero males, and the 50-59 year age
group, which had an equal number of males and females.

Figure 21: Age and gender distribution for Karumba respondents
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More than 70% of local respondents stipulated their household income (in categories)
(Table 12). Of those, almost half had annual household incomes of no more than
$35,000.




Table 12:  Household income of Karumba respondents

Note: cumulative (b) is without missing values

Income group Count Cumulative % Cumulative Cumulative (b)
Count % %

<= $35,000 8 8 33.3 33.3 47.1

$35,001 - $60,000 4 12 16.7 50.0 70.6

$60,001 - $100,000 4 16 16.7 66.7 94.1

$100,001 - $150,000 1 17 4.2 70.8 100.0

Missing 7 24 29.2 100.0

Local respondents estimated that they had spent, on average, 30.5 days fishing in
Karumba over the past 12 month period (median = 30 days, minimum = 0, maximum
=110).

Respondents spent little time fishing outside Karumba over the same period (mean =
2.5 days; minimum = 0, maximum = 14). When not fishing in Karumba, respondents
tended to choose destinations such as Cairns, Gilbert River or Mackay and the
predominant reason was to visit family or have a holiday.

On a typical fishing day, respondents spent an average of 3.6 hours fishing (range 2 to 6
hrs). The average number of fishers per trip was two (median = 2, minimum = 2,
maximum = 4). Resident anglers predominantly fished with family (n=16) or with friends
and neighbours.

Local anglers tended to spend more time fishing (excluding bait collection) in-shore
(44%), followed by the estuary (36%). The ocean (14%) and river, above tidal influence,
(7%) were less popular fishing areas.

The majority of local respondents fished from their own boats (n=17) with an average
63% of fishing time spent on the water. Of the 24 respondents, six indicated that all their
fishing time was spent on the boat while two chose to fish from the beach only.

Bait was preferred over lures at a ration of 2:1. Cast nets (n=16) were preferred to drag
nets (n=2) for bait collection. Of the 24 respondents, five indicated they also fished for
crabs.

The majority of respondents indicated that they were at least satisfied with their typical
fishing experience in Karumba (n=12), with 4 respondents indicating extreme satisfaction.
There were no extremely dissatisfied resident fishers in the respondent sample.

Figure 22 illustrates the relevance that local respondents attributed to various sources of
fishing-related information. Personal experience and tide tables were perceived as the
two most relevant information sources. Local respondents also talked to other anglers,
and the people in the tackle shop, consulted family and friends, and looked out for
signage at the boat ramp. Fishing magazines, TV shows, radio programs and
government websites were of no relevance for the majority of respondents.




Figure 22: Fishing-related sources of information f or Karumba respondents
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Figure 23 presents estimated catch and keep of local angler research participants during
2006. Species are ordered by the number of specimen reported caught. Apart from
catfish, grunter ranked highest with 593 fish caught. King salmon had the highest harvest
rate: 67% of catch was kept. The 24 local respondents (and their fishing companions)
caught a total of approximately 2552 fish during 2006, of which they kept 774. Not
including catfish, approximately 45% of the catch was kept.

Respondents provided an approximate range of sizes, per species, for the fish they had
kept. Based on the previously applied length to weight conversions (Appendix 5), an
upper and lower weight estimate for kept fish of 3.6 and 1.7 tonnes, respectively, was
calculated (Table 13). The lower boundary weight estimate was calculated on the
assumption that all kept fish were of the minimum length reported. Similarly, the upper
boundary weight estimate was calculated by assuming that all kept fish were of the
maximum reported length.

The majority of local research participants (55%) said they always ate the fish they had
kept (Eigure 24). More than 40% of respondents indicated that they sometimes shared
their catch with others. A small proportion of fish was discarded, but reportedly none were
sold or traded.




Figure 23: Estimate for catch and keep of Karumba r
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Table 13:  Estimated weight of kept fish by Karumba

espondents during 2006

respondents, by species

Weight - Weight -

Common Name Number lower boundary upper boundary

(kg) (ka)
Javelin/Grunter 244 551 1118
Blue Salmon 134 91 212
Bream 121 393 934
King Salmon 92 201 314
Mudcrab 60 46 80
Barramundi 56 204 516
Jewelfish 21 27 50
Queenfish 15 8 20
Spanish Mackerel 12 133 307
Black Jew 9 64 93




Figure 24: Uses of fish kept by Karumba respondents
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Of local respondents, 18 were certain that they knew the current recreational fishing
regulations, three were unsure and three declined to answer the question. There was
high level of agreement with all listed fishing regulations. Area closures and legal size
limits were the only two regulations that attracted some level of disagreement.

Local respondents reported full self-compliance with all regulations. However, as with
visiting anglers, they indicated that they had observed (suspected) breaches of
regulations by other recreational fishers (Eigure 25). The most frequently observed
(suspected) breaches related to size limits, possession and take limits. There were less
frequent observations of take of species during closed season (specifically barramundi)
and take of no-take species.

Figure 25: Frequency of breaches of recreational fi ~ shing rules, observed by
Karumba respondents
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Karumba angler respondents thought that the way to improve sustainability of the
recreational fishery was through increased monitoring and enforcement of existing
regulations (mean = 1.48 on a scale from -2 = strongly disagree to +2 = strongly agree).
They expressed general agreement with reduced take limits (mean = 0.95), increased
size limits (0.85), reduced possession limits (0.76) and voluntary fishing guidelines (0.67)
but tended to disagree with the introduction of a fishing levy (-0.35) and specifically,
increased area and seasonal closures (-0.75).

Figure 26: Attitude of Karumba research participant s towards possible
(additional) recreational fisheries management meas  ures
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In terms of communicating fishing-related matters, local respondents rated DPI officers at
the boat ramp as most effective, followed by receiving information through mailbox drop
and having either signs or a mobile stand erected at the boat ramp (Eigure 27). They
rated as least effective media were magazine advertisements, web site information and
radio announcements.

As with visiting recreational fishers, Karumba resident fishers provided additional
comments in relation to observed changes over time. They also participated in workshops
held in Karumba during December 2006 and January 2007. Verbal comments to open-
ended questions in the local survey, coupled with supporting quotations from the local
workshops are offered below.

From the observations offered by long-term anglers in Karumba, barramundi stock have
improved around Karumba over the years as a consequence of the diversity of
management actions that have been taken, including re-stocking, seasonal closure,
removal of the commercial fishery from around Karumba, size limits, and improved
information on how to handle large fish to maximise release survival rate. Several local
recreational fishers suggested a reduction should occur in the upper size limit for
barramundi from 120 cm to 100 cm to protect the larger breeders. They felt this change
was most likely to be supported by recreational fishers (local and tourist) as the meat
from barramundi over 100 cm was typically tough and not very palatable.




Figure 27: Effectiveness rating by Karumba responde  nts of communication
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In relation to the abundance of fish in the waters surrounding Karumba, 6 out of 10
respondents noted a decline in catch rates of the previous 2 years. One resident
commented: “l used to catch a feed off the beach—no need for a boat.” This suggests
that fish stock may no longer be as accessible to shore-based fishers as they once were.
However, as in the case of tourist anglers, locals offered mixed views of longer-term
changes observed.

Changes in fish species were also observed over time. Resident recreational fishers
noted that grunter had taken over barramundi as the target species and that grunter
appeared to be smaller and less abundant in schools. It was suggested by residents in
several workshops that undersize grunter were being kept by tourist anglers as a result of
misidentification with the smaller bream and that improved education of tourist anglers
was a way to improving species identification.

Comments were also made in relation to the observed ‘waste’ that occurs where
harvested fish are inappropriately filleted and fish frames retain extensive meat on the
bones. One workshop participant noted that the locals used the term ‘millionaire fillets’ to
describe the practice, suggesting it was commonly observed. A local waste removal
contractor also noted that “not all waste is in the bins, some is being discarded in the river
and some is being used in crab pots”. Another workshop participant shared her personal
observations of fish frames in a caravan park bin where only one fillet had been removed.

Resident recreational fishers noted a marked increase in fishing activity in Karumba over
recent years. Increases were observed in the number of visitors to the area, length of
tourist season, the size of tourist fishing vessels and tourist fishing effort. Infrastructure in
the town was said to be improving (possibly as a consequence of tourism) and pollution
was viewed as well-managed in the township. There was one suggestion that pollution on
the beach may be a problem and Shelly beach was specifically mentioned.

Resident participants expressed strong support for the work of QDPIF boating and
fisheries patrol officers. Some participants suggested that two officers were insufficient to
effectively cover the area for which they had responsibility and that more resources were
required for monitoring and enforcement.




5 Discussion and Interpretation

5.1 Methodology

All studies of recreational fishing are confronted with the challenge of how to deal with the
dispersed nature of the activity, namely the large number of anglers and access points,
which make monitoring recreational fishing much more difficult than monitoring
commercial fishing (OSB, 2006). While national and state-scale studies typically resort to
telephone or mail surveys, the defined locality of this study enabled a face-to-face
approach to data collection.

The survey-based method of data collection provided a very comprehensive data set of
recreational fishers’ behaviours, motivations, attitudes and socio-economic
circumstances. The questionnaire was comprehensive and aligned with the questions
asked in the National Recreational and Indigenous Fishing Survey. The data form the
foundation of this report. They also offer additional opportunity for informing the scientific
debate about recreational fishing issues and management.

A voucher system was designed and implemented with the intention to ‘sure up’ survey
participation by the possibly survey-shy tourist recreational fishers in Karumba. This
incentive worked very well. Interviewers reported a total of three refusals by potential
respondents. These occurred during the first week of the survey period. The value of the
voucher, at $8, was quite a significant incentive for many respondents in the light of
respondent income and spending patterns (Eigure 19) and would have had more
symbolic reward character for other respondents. The co-operation of key local
businesses in the redemption of vouchers was invaluable. Thus, a win-win-win situation
was achieved, whereby the project achieved the desired research participation,
respondents were rewarded for their participation, and participating businesses benefited
from additional trade.

The implementation of the survey faced multiple challenges along the way, which
invariably required that adjustments be made to the sampling frame. A face-to-face
survey was necessitated by research quality requirements, particularly response rate and
data quality. Due to the distance of the research location from formal research services,
the only economical strategy was to engage and train residents to conduct interviews.
This strategy was previously successfully employed by Greiner et al. (2004). It required
significant effort—and local support—to find, train and retain suitable local interviewers.
Of the six persons trained, only two were able to contribute significantly to data gathering.
Interviewers needed to balance family life and other work commitments with the part-time
job of conducting the interviews.

There were other factors too. Cyclonic weather activity during March 2006 caused
extensive flooding in the Gulf of Carpentaria. It caused Karumba to be inaccessible by
road for approximately five weeks during late March to late April. This included the Easter
school holidays and the annual fishing competition was postponed to the end of
September. With very few tourists left in Karumba during a normally busy tourist and
fishing period, survey activity was reduced to zero. Survey activity resumed as soon as
the road re-opened and tourists returned. However, a critical opportunity to glean insights
into (late season) barramundi fishing and competition angling had been lost.
Unfortunately, the early barramundi fishing season (September) and the fishing
competition which was now held on the last weekend in September 2006, were marred
by strong winds, unseasonably cool temperatures, and resulting low fishing activity and
catch. External parameters meant that effective survey activity was restricted to 6 %
months during 2006, including mid-late March and end April to end September.




During long parts of the tourist season, interviewers reported difficulty in ‘finding’ anglers
in unit and room accommodation in Karumba while caravan parks were ‘full’. Interviewers
formed alliances with accommodation managers to ensure they would capture virtually
every travel party in those establishments that was engaging in recreational fishing.
Additional sampling was undertaken in caravan parks, which were heavily occupied. At
the same time interviewers needed to economise on interviewing people in caravan parks
so as to ensure a randomised and non-repetitive sampling efforts in the parks that would
last throughout the tourist season.

The research was highly reliant on the input of the local community, including the
interviewers, accommodation managers who all gave consent to have their guests
interviewed on site, the businesses who participated in the voucher system, and last but
not least, the support of current and former members of the Karumba Progress
Association who supported the research, largely ‘behind the scene’.

The add-on of a similar approach for resident local recreational fishers was valuable
twofold. It enabled the research to be inclusive of another key aspect of recreational
fishing effort and catch. It also meant that interpretation of the tourist angler data was
assisted by the commentary that local fishers had to offer because those surveys were
embedded in focus-group discussion type settings. In the process, residents were
involved in discussing recreational fisheries management issues. Despite a participation
of only 24 individuals, key research supporters and long-term Karumba locals
commented that ‘all the key people’ had participated.

However, the approach was nevertheless confronted with the challenges of extrapolating
from data provided by respondents to the total recreational fishing population.
Assumptions had to be made and the resulting estimates are therefore best regarded as
approximations.

It is a generally accepted fact that in many fisheries catch statistics are inaccurate. Catch
data tend to under-estimate rather than over-estimate the removal of fish biomass (Chen
et al., 2003), most likely as a result of under reporting (CGER, 1998). Recreational
fishermen, as well as commercial operations, may misreport catch, by-catch, discards
and landings for a variety of reasons (Jones, 2004). While some of the data error is
caused by inaccurate recollection, some mis-reporting may be intentional and includes
strategic under-reporting to avoid regulatory responses (Jones, 2004).

5.2 Recreational fishers

The socio-economic profile of the tourist angler respondents was entirely consistent with
the profile that Greiner et al. (2004) had established for tourists to the Carpentaria Shire.
The majority of recreational fisher tourists tended to be older, on low household incomes,
and stayed mostly in caravan parks for extended periods of time. Most respondents came
and fished in ‘couples’, with fewer families, groups and singles. There were more male
than female anglers.

They were almost exclusively domestic tourists who came to Karumba repeatedly, even
regularly. The overwhelming reason that attracted them to Karumba was fishing. Almost
half of respondents were from Queensland-slightly more than the earlier study by Greiner
et al. (2004).

Recreational fishers in Karumba tended to be older than fishers in other studies—53.6%
were 60 years and older. In comparison, the median age of recreational fishers surveyed
in the Australian national recreational fishing survey was in the 30-44 year age bracket




(Henry and Lyle, 2003) and the median age bracket of those surveyed in Queensland
was 40-49 years (Ormsby, 2004).

Tourist anglers who visited Karumba fished for much the same reasons as recreational
fishers nationwide, with ‘being outdoors’ and ‘relaxation’ being the key motivations
(Eigure 28). However, ‘fishing for sport’ was much less of a motivation in Karumba, as
was ‘being with family’-which was likely the result of the types of travel/fishing parties.
Recreational anglers visiting Karumba also appeared to find fishing ‘for solitude’ more
relevant than fishers in the national survey. The latter results appear to be supported by
the finding that social interactions in Karumba were relatively unimportant to the choice of
Karumba over other possible fishing destinations. It is also possible that the remoteness
of Karumba increases the likelihood of achieving solitude in the fishing experience.

Figure 28: Comparison of motivation factors of tour ist recreational fishers in this
study to national recreational fisher survey
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Recreational fishers visiting Karumba were dedicated anglers. They spent, on average,
48 days fishing over the previous 12-month period (median=30 days, mode=30). This
compares to 6.13 days per respondent in the NRIFS.

Karumba residents who participated in the survey said they also fished on average on 31
days of the year (median=30 days, mode=30). Similarly, a fishing trip tended to be
approximately 4 hours for both residents and tourist anglers.

The single most frequently undertaken activity by recreational fishers in Karumba was
fishing. They fished on most days (on average 7.1 fishing trips during 10 days), with
groups fishing most frequently (9.2/10). These frequencies are consistent with those
estimated by Greiner et al. (2004).




Other than fishing, tourists liked to do things that did not involve spending money, such
as socialising and going for a walk. Groups spent more money than others on drinks and
eating out.

Median household incomes of both tourist and Karumba respondents were in the $30-
$39,999 category and tended to be lower than for comparative studies. Ormsby (2004)
found median individual income of recreational angers in Queensland was above
$20,800. Similarly, Sutton (2005) found median household income for Queensland
recreational fishers was in the $40-$49,999 category.

Corresponding to their low incomes, daily spending of tourist respondents was typically
low, specifically for couples who spent, on average, $37.07 per person per day in
Karumba, of which 19% was fishing-related. The comparative spending by singles was
$72.09 (24%), by families $57.42 (17%) and groups $65.54% (18%). These findings are
consistent with the findings by Greiner et al. (2004) who found that per weekly spending
per person for retired couples was $30.30, non-retired couples $50.81, families $41.94,
groups $44.54 and singles $61.63. All average spending levels were significantly below
the mean for tourists in Queensland of $109.11 per visitor night.

It would thus appear that the recreational fishermen in Karumba, both local and tourists,
differ from the standard profile of the NRIFS. Rather, they tend to take fishing much more
seriously—being largely in the top 5% of fishing enthusiasts in terms of days fished. They
also tend to be older than the general fishing public in Australia. All fishers tend to fish for
grunter and blue salmon (noting that the survey had a very short window of opportunity
during the barramundi season).

For tourists, target species, motivation for fishing, reason for visiting Karumba, attitudes
towards regulations and communication strategies etc. were reasonably consistent
across parties. This might suggest that fishers who visit Karumba are quite similar and
that regulations might be focussed more on what makes the fishery unique from others—
perhaps focus on specific species and habitat is more appropriate in this fishery.

However, there was some heterogeneity within fishers, as shown by the different
travel/fishing party types. Groups exerted more fishing effort than other party types. They
fished more frequently, for longer, with more gear (value of boat, number of rods used,
more people on board) and had a larger catch-for-effort and keep-for-effort rate.

5.3 Recreational catch and harvest

The issue with recreational fishing is that while each individual angler typically harvests a
small number of fish, collectively recreational fishers and fisheries can take a significant
fraction of the yearly catch—in some cases more than commercial fisheries. For example,
in the USA, in 1999, recreational fishing accounted for 94% of the total catch of spotted
sea trout, 76% of striped bass and sheephead, and 60 percent of king mackerel (OSB,
2006).

In most commercial fishery operations a small number of vessels catch fish in a regulated
manner and land large volumes of fish at designated ports. In comparison, recreational
fisheries tend to have a great number of individual fishermen who are highly dispersed in
where they fish and how they land fish, operating in a system that is not uniformly
regulated or licensed (Jones, 2004). This poses a challenge for designing methodologies
for collecting accurate recreational fisheries data (OSB, 2006). Bromhead (2004) laments
that the reliability of data is not only affected by the research methodology but also by
respondent factors, including unreported discarding, unreported and illegal fishing,




strategic under-reporting and species misidentification. However, Jones (2004) states
that “good evidence exists that improved cooperation among scientists, managers, and
fishermen in designing and participating in a meaningful way in data collection can
improve the quality of fishery-dependent data”.

This survey was designed and conducted in a collaborative fashion within a small rural
tourist community, whose viability is largely based on the sustainability of the recreational
fishery. The face-to-face questionnaire was administered by skilled local residents in a
relaxed atmosphere. Respondents were asked to recall effort, catch and harvest for the
two most recent fishing trips they had undertaken—almost half of respondents (49%) had
undertaken a fishing trip on the day they were interviewed. This minimised chances of
accidental misreporting. In addition, respondents could choose to provide additional
fishing diary data for up to two subsequent fishing trips. Many of them did and information
on additional fishing trips was acquired in this fashion. The high participation in the
preparation and submission of fishing diaries would indicate (1) that recreational anglers
attributed a high intrinsic value to the research and (2) felt at ease with the way the data
was being collected.

This recreational fisher survey collected information on multiple aspects of fishing:

Temporal: On which dates fishing trips had been conducted and how long they
had lasted

Spatial: Where (in terms of beach, river, estuarine, coastal or open water) fishing
activity had been conducted

Effort: How many people, from what platform(s), for what period of time, with
what fishing gear

Catch and keep: Species, number and size (length) of specimen caught and kept

For the key fish species, length-weight conversion formulas were available. Also known
was what type of travel/fishing party the observation/report was attributed to, and where
and when the interview had taken place. Once this information was combined with
accommodation occupancy information, scenarios could be developed similar to Greiner
et al. (2004). These scenarios would allow potential catch to be estimated in total, and by
species. The following heuristic was applied (Box 1).

Box 1: Heuristic to estimate tourist catch for Marc h — September 2006

Note: r = room type (caravan, camping, units/rooms/cabins); m = month, p = party type (singles,
couples, families, groups), s = fish species

Tourist room-nights [r] = S(mzs__g, (room capacity [r,m] * occupancy [r,m])

Angler room-nights [r] tourist room-nights[r] * proportion of angling parties [r]

Angler room-night [t] angler room-nights [r] * accommodation preference [r,p]

Fishing parties [p] angler room-nights [p] / duration of stay [p]

Fishing trips [p] angler room-nights [p] * fishing frequency [p]

Harvest [p.s] fishing trips [p] * average keep [p,s]

Total harvest = Sp,s harvest [p,s]




The average weight of a kept fish for those species where no length-weight conversion
was available was assumed to be 2.00 kg. The catch and keep data for these fish were
collated under the category of ‘other’.

Room capacity and occupancy rates were obtained from accommodation places and, if
necessary, complemented by data from Greiner et al. (2004). Assumptions had to be
made, on the basis of information received from accommodation operators and
interviewers, as to the proportion of angling travel parties among all tourist parties staying
in particular accommodation types.

A distinction was made between those businesses offering rooms/units in terms of
whether they primarily catered to tourists or business people, ZINIFEX staff and buses.
Accommodation preferences of different fishing/travel parties could be calculated from
the sample, based on where respondents stayed. Duration of stay, fishing frequency,
catch and keep data were collected in the survey. Appendix 7 shows the data and
assumptions that supported the calculations.

The proportion of angling travel parties among all tourist parties proved to be a key
variable for extrapolating from the survey data to the general population of recreational
fishers in Karumba. It was therefore used to develop two scenarios for catch and harvest
estimation (Table 14).

Table 14:  Scenario differences: Proportion of angle  rs staying in commercial
accommodation

Note: Scenario 1 has the higher proportion of tourist anglers in each room category;
Units/Rooms(1)—premises used almost exclusively by tourists; Units/Rooms(2)—premises
(almost) exclusively frequented by business travellers and other non-fishing tourists;
Units/Rooms(3)—premises which transferred from tourist accommodation to Zinifex-contracted
worker accommodation halfway through the tourist season in 2006

Units/Rooms Units/Rooms Units/Rooms  Sites - Sites - not

(1) (2) (3) powered powered
Scenario 1 0.9 0.1 0.5 0.9 0.5
Scenario 2 0.6 0.1 0.3 0.8 0.3

On the basis of the assumptions in scenario 1, there were approximately 46,000 tourist
recreational fisher party nights in Karumba, during March to September 2006 (equivalent
to 103,000 visitor nights). During that period, tourist recreational fishers undertook about
33,000 fishing trips. This translated to approximately 153 fishing trips per day—7% of
those (11 parties) were fishing parties who went out fishing on charter boats.

Scenario 2 represents a lower bound estimate and employs a conservative view as to the
proportion of fishing parties among tourist parties for each accommodation type. On that
basis, there were approximately 39,000 tourist recreational fisher party nights in
Karumba, during March to September 2006 (equivalent to 87,000 visitor nights). During
that period, tourist recreational fishers undertook about 28,000 fishing trips, translating to
approximately 131 fishing trips per day (9 charter parties per day).

These estimates are broadly consistent with anecdotal evidence by Karumba residents
as well as a random vehicle-with-boat-trailer count that the research team undertook
between 11:00 and 11:30am on 27.07.06, which counted 166 empty boat trailers. Of
those, 30 were parked at the Karumba Town boat ramp and 136 at the Karumba Point




boat ramp (with the following plates: Qld 49 , NSW 38, Vic 37, SA 9, WA 2, NT 1).
According to observations made by Hart (2002a), a majority of recreational fishers would
be on the water at about that time of day. According to the survey data, approximately 7%
of fishing trips were made on charter boats and <2% with hire boats.

Based on scenarios 1 and 2, between 258,000 — 307,000 fish were caught by tourists off
Karumba between March and September 2006, of which approximately 94,000 — 112,000
fish were kept (Table 15). In the process, tourist recreational fishers harvested
approximately 197 — 234 tonnes of fish.

Table 15:  Estimation of tourist recreational fish ¢ atch and harvest, March-
September 2006

Scenario 1

Singles Couples Families Groups TOTAL
Average number of fish caught per trip 8.3 8.5 9.3 16.5 9.5
Average number of fish kept per trip 3.0 3.1 3.8 6.2 35
Average fish weight harvested per trip (kg) 6.7 6.4 7.3 12.6 6.5
Estimated total catch (number of fish) 15,659 215,933 18,589 56,755 306,936
Estimated total keep (number of fish) 5,629 77,848 7,665 21,245 112,386
Estimated harvest (kg fish) 12,646 163,504 14,582 43,362 234,095
Scenario 2

Singles Couples Families Groups TOTAL
Average number of fish caught per trip 8.3 8.5 9.3 16.5 9.5
Average number of fish kept per trip 3.0 3.1 3.8 6.2 35
Average fish weight harvested per trip (kg) 6.7 6.4 7.3 12.6 6.5
Estimated total catch (number of fish) 13,247 189,105 15,268 40,329 257,950
Estimated total keep (number of fish) 4,761 68,176 6,296 15,096 94,329
Estimated harvest (kg fish) 10,698 143,190 11,978 30,813 196,678

It is important to bear in mind that these recreational catch, keep and harvest estimates
do not cover a full 12-month period. Greiner et al. (2004) estimated that during 2002-03
approximately 13% of total annual visitor nights occurred during the months October to
February. Annual recreational catch by tourists is therefore higher than the 7-month
estimate above, but it is unclear what the adjustment should be given the different fishing
conditions during the summer months and the fact October to January are closed season
for barramundi.

It is also important to bear in mind that because of the extensive flooding in the Gulf of
Carpentaria tourist recreational fishing in Karumba was reduced to virtually nil during a
five week period, which normally sees high fishing activity, including Easter school
holidays and the Normanton and Karumba fishing competitions. This suggests that catch
and harvest during 2006 might be lower than in an ‘average’ year.

The catch estimates are broadly consistent in magnitude with the annual harvest
estimates provided by Greiner et al. (2004), which provided a range from 219 — 333
tonnes. Those estimates were based on recorded tourist fishing effort combined with




charter fishing data from the QDPIF in the absence of available recreational catch data
and covered a full year.

To compare the size of the recreational fishery in terms of harvest, the total recreational
harvest of all fin fish for the Gascoyne bioregion in Western Australia, in 1998-99 was 350
tonnes (Sumner et al., 2002).

Catch by Karumba resident research participants was estimated to be between 1.7 — 3.6
tonnes per annum (Table 13). Assuming that total resident harvest could feasibly be as
high as five times the upper estimate, harvest would amount to 18 tonnes of fish—or less
than 8% of tourist recreational catch between March and Septemberl.

Table 16 separates the catch, keep and harvest totals to species-specific estimates. This
data allows comparisons to be made with commercial harvest rates for shared species,
particularly given the multi-species and shared nature of the Gulf of Carpentaria fisheries.

Table 16 : Estimated tourist catch, keep and harves t, by species, March to
September 2006

Scenario 1 Scenario 2

Species Number of Number of Harvest Number of Number of Harvest

fish caught fish kept (tonnes) fish caught fish kept (tonnes)
Barramundi 2,132 777 4 1,725 652 4
Grunter 99,017 37,846 118 83,919 32,067 100
Blue Salmon 43,504 31,701 38 36,745 26,681 32
King Salmon 3,544 2,766 7 2,984 2,330 6
Black Jew 1,976 327 1 1,578 275 1
Spanish Mackerel 4,473 3,810 10 3,771 3,206 9
Mud Crab 7,603 3,326 5 6,269 2,713 4
Jewlfish 15,295 2,570 5 13,199 2,183 5
Spotted Mackerel 5,843 3,824 5 4,640 3,037 4
Bream 20,846 12,460 10 17,578 10,470 8
Queenfish 2,967 1,525 7 2,335 1,190 5
Other 99,736 11,453 23 83,207 9,524 19
TOTAL 306,936 112,385 234 257,950 94,328 197

The impact of recreational fishing on a fish species is not limited to the biomass removed
through harvest. There are at least two other significant issues. Firstly, there is the
mortality of specimens which are released after being caught. Post release mortality has
been shown to be as high as 95% in some fisheries (Muoneke and Childress, 1994 cited
in McPhee et al., 2002). Secondly, juveniles of some target species may be misidentified
and kept or extracted for use as bait fish, further adding to the harvest rates from that fish
stock.

Of particular interest is the estimated harvest of grunter of between 100 — 118 tonnes.
This is approximately four times the size of the commercial harvest of the species (26
tonnes) for the combined N3 and N9 Inshore Fin Fish Fisheries in the Gulf of Carpentaria
(CFISH database for 2005; QDPIF 2007). The grunter harvest estimate exceeds previous

' If 500 people consumed 300 grams of fish daily (live weight equivalent), over a year, that would amount to 55
tonnes of fish.




estimates: It is two to three times the grunter harvest estimated by Williams (2002, cited
in Hart, 2002b). However, the new estimate is based on a more rigorous methodology
and would therefore appear more reliable. The size of the grunter harvest is supported by
anecdotal evidence provided by Karumba residents. A local informant suggested that the
local garbage truck removed more than one tonne of fish frames, mostly grunter, on a
daily basis, from the Sunset Caravan Park alone during peak grunter season.

Grunter is the fish that was most frequently caught during the survey period—
approximately 84-99,000 specimen during the survey period. It topped the weekly catch
list from reported fishing trips from weeks 13 to 29, with blue salmon taking over ‘poll
position’ until the final week of reporting activity, week 38. Of individual grunter reported
as caught in the survey, 61% were released, mostly because they were undersize. This
finding is consistent with Hart (2002a) who found that the majority of grunter caught in
August 2002 were undersize.

An extensive review of research journals and other sources found no data on post-
release mortality of grunter but it is thought to be high (QDPIF 2006c). Survival of
released fish by anglers depends on the particular species being caught and a range of
fishing-related factors such as the type and size of tackle used, depth of water from which
the fish was caught and raised to the landing platform, time to release, handling prior to
release including removal of hooks, and others (McPhee et al.,, 2002). Mortality of
released fish can vary from 0 to 95% (Muoneke and Childress, 1994, cited in McPhee et
al., 2002).

The estimated blue salmon harvest over the survey period of 32 to 38 tonnes is not quite
as large as the 67 tonnes commercial harvest for the combined N3 and N9 fisheries in
2005. However, it does add almost half the commercial harvest again to the reported
extraction of this species from the Gulf fisheries. King salmon recreational catch of an
estimated 7 tonnes is a fraction of the commercially harvested 262 tonnes. Similarly,
Spanish mackerel recreational harvest of 10 tonnes was well below the 206 tonnes of
commercial harvest reported for the Gulf of Carpentaria Line Fishery for 2004 (QDPI,
2006d).

The recreational harvest of barramundi (approximately 4 tonnes for each scenario) was
well below the commercial N3 and N9 fisheries harvest of 443 tonnes. As noted,
recreational catch of barramundi may have been influenced by weather conditions during
the reporting period. However, barramundi was also a species of lesser importance as a
target for recreational fishers in Karumba. There was a significant positive association
between the importance of barramundi as a target species and competition as a
motivation for fishing. Barramundi may well be viewed as a sport fish and consequently
not as heavily targeted by the recreational fishers in Karumba who are predominantly
motivated to fish for relaxation.

It is likely that angler catch and harvest estimates provided by this research are
conservative and that biomass impact of the recreational fishery in Karumba may be
much larger, at least for some species. The reasons are:

The survey period covered the peak tourist and fishing season but did not extend
to a full calendar year.

It is likely that at least some respondents under-reported their catch and keep
(Jones 2004).

Estimates included species for which length-weight conversion formulas were
unavailable—the weight for ‘other’ fish was assumed to be an average 2 kg which
is believed to be conservative, given the species most typically kept.




Most importantly, mortality of released fish is unknown. In the case of grunter the
true biomass impact could conceivably be twice as high as estimated harvest if
release mortality was high.

5.4 Recreational angler behaviour and management

Almost all respondents in the research, tourists and resident anglers, said they knew the
current fishing regulations as they applied to recreational fishing in the Gulf of
Carpentaria. They indicated that they always complied with every aspect of the law.
However, when asked to comment on the fishing behaviour of others, both visiting and
resident respondents reported observations of (suspected) breaches. Most often,
suspected breaches occurred with legal size limits, take limits and possession limits.

The QDPIF has two officers based in Karumba who monitor fisher behaviour and can
issue infringement notices (fines) for fisheries offences. According to QDPIF statistics
(email communication Tracey Scott-Holland 27/12/2006) the officers checked 332 units?
during January to November 2006, comprising 1227 persons. They issued 14 fisheries
infringement notices including seven for breaches of size limits for regulated species,
three for breaches of gear limits with regard to nets, two for breaches of take and
possession limits and two for breaches relating to number of crab pots and marking of
crab pots.

The research team observed that the ability of QDPIF officers to issue on-the-spot
fisheries infringement notices, which were introduced in 2006, and their application,
generated great awareness among the tourist respondents.

Tourist and resident anglers expressed high levels of agreement with existing fishing
regulations (Eigure 12), which can be interpreted as a general recognition among
recreational fishers that these measures are necessary to manage the sustainability of
the fishery. Respondents felt less enthusiastic about possible additional or enhanced
measures for managing the fishery. They did generally agree with the introduction of new
voluntary fishing guidelines such as catch-and-release techniques and more monitoring
and enforcement of existing regulations. Suggestions of more restrictions on effort,
including adjustments to take/possession limits of fish, were predominantly rejected by
respondents.

This is consistent with the predominant use of harvest by tourist recreational fishers,
which is freezing fillets to take home for later consumption (Eigure 11). In contrast,
resident anglers eat the fish they keep fresh (Figure 24). The interviewers commented
that tourist respondents tended to keep detailed records of the number and size of
fish/fillets in their possession.

Possession limits exist for a number of species (Table 1), but not all of them, and are
generous in comparison to other states (e.g. Department of Fisheries Western Australia,
2006b). Interviewers and local resident respondents noted that tourist recreational
anglers would share fish with other tourists socially, but also to avoid breaching
possession limits. They also provided anecdotal evidence of ‘freezers full of fillets’ being
taken or freighted to Cairns and other places once fishing parties had reached their
possession limits, so that visiting fishers could continue fishing. The research findings

2 A unit is an individual fisher or a group of fishers seen to be operating together. A vessel is a single unit. A unit
can also be a car with caravan.




somewhat contradict Kehoe's statement (1999:p.11) that ‘fishing for the freezer is
gradually reducing’ due to the implementation of bag limits and increased awareness that
natural resources are finite. They rather support McPhee et al. (2002) who suggest
recreational fishers still hold the view their impact is negligible, even in the face of
ecological assessment to the contrary.

This is further supported when fish harvest, as reported by tourist respondents, is
calculated on a per person per day basis. Average daily harvest for every member of a
fishing party is 2.19 kg. It is highest for singles and groups (2.73 and 2.49 kg respectively)
and lowest for families (1.48 kg). Daily harvest is thus much higher than likely
consumption. In comparison, average annual consumption by Australians is 9.3kg of fish
per year, plus 2.8 kg of other seafood (Hundloe 2002: p.12). Even if it is assumed that
fish is a much more significant element of the diet for recreational fishers, it appears
unrealistic that tourist anglers to Karumba could personally consume all the fish they
harvest.

While tourist anglers in Karumba indicate that ‘fishing for food’ is ho more important to
them than the national recreational angler population (Eigure 28), it appears that they do
focus on catching supplies to take home to eat and share with family and friends (Eigure
11). This claim is supported by harvest data that indicates at least 6.5 kg of fish are
harvested per fishing trip and observations by Karumba residents indicating that ‘fishing
for the freezer’ is still common practice.

Tourist recreational anglers see the way to a more sustainable recreational fishery

predominantly through changing the way anglers operate within existing regulations
(Eigure 29).

Figure 29: Recreational angler opinion of possible (additional) fisheries
management measures
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Anglers strongly support voluntary guidelines, education in relation to appropriate
handling of fish for release, and more monitoring and enforcement of existing regulations.
They are strongly opposed to anything that reduces their legal ability to harvest fish.
Karumba resident anglers strongly agree with the notion of increased monitoring and
enforcement. They also think a combination of voluntary guidelines, increased size limits
and reduced take and possession limits are necessary to safeguard the recreational
fishery in Karumba into the future. Neither group is in favour of the introduction of a
recreational fishing license and levy, or more/increased seasonal and area closures.

In relation to changes to size limits, many respondents (tourists and resident) commented
that the size limit for grunter should be increased. Some residents expressed the opinion
that the upper size limit for barramundi should be reduced. Resident respondents also

shared their observation that tourist anglers appeared to misidentify undersize grunter as
bream when queried about possible breaches of grunter size limit.

Bait collection with cast net (Photo by R. Greiner)

Part of a charter harvest (Photo by R. Greiner)

Catch of barramundi (Photo supplied by Kyra Hill)




6 Conclusions and recommendations

6.1 Concluding comments

This is the first research that offers a comprehensive picture of the recreational fishery in
Karumba, the prime fishing location in the Gulf of Carpentaria.

The data is based on detailed interviews conducted with 427 tourist recreational angling
parties during the peak tourist and fishing season March — September 2006, and 24
resident recreational anglers in December 2006. The high participation of tourist
recreational anglers in the survey could be attributed to a combination of factors
including: interest in and relevance of the subject matter; interviewer selection and
training; permission to interview guests on premises; and the vouchers that were given to
respondents as a reward for research participation.

Recreational tourist anglers who visited Karumba during the March-September tourist
season were not ‘average’ anglers in the sense of the NRIFS. They tended to be older,
on lower incomes, and they tended to take fishing more seriously.

Fishing travel parties tended to be couples from southern states and southern
Queensland, predominantly in their 50s, 60s and beyond. They tended to stay for
extended periods of time (7+ weeks) predominantly in caravan parks. The majority were
on low household incomes, reflected in low daily spending. Visitors also included families,
groups and singles, the majority of who resided within Queensland. Families and groups
typically stayed for less than two weeks.

For the vast majority of fishing parties, the prime motivation for coming to Karumba was
to fish. They fished frequently during their stay in Karumba (between 7 — 9 times in 10
days). Most fishing trips were from anglers’ own boats with 8% of recorded fishing trips
occurring in charter boats and <2% in hire boats. They fished predominantly for relaxation
and to be outdoors, but there were social aspects to fishing and fishing for food. Bait
fishing was preferred over lure fishing.

Grunter was the key target species, followed by king salmon, blue salmon and
barramundi. Mudcrab was important to some anglers, but not important to most.

Effort, catch and release data was recorded and analysed from 989 fishing trips. Average
length of a fishing trip was 4 hours 45 minutes. On those trips, fishing parties caught an
average of 9.5 fish per trip, equating to a catch rate of 2 fish per hour, of which 3.5 were
kept. The average harvest was more than 6.6 kg liveweight per fishing trip. Groups fished
‘hardest’ in terms of effort. They had the most expensive fishing gear, highest fishing
frequency, longest fishing trips and most rods, and consequently the highest catch and
harvest per fishing trip.

Combining accommodation data with fishing data, the research team was able to
estimate, on the basis of a series of assumptions and caveats, total catch and harvest
between March — September 2006. A lower bound and an upper bound scenario were
developed.

On the basis of the scenario assumptions, tourist anglers undertook 28-33,000 fishing
trips during the survey period. They caught 258,000 — 307,000 fish, of which they kept
approximately 94,000 — 112,000 fish. Estimated harvest was 197 — 234 tonnes of fish.




Resident anglers contributed to total catch also, harvesting no more than 18 tonnes of
fish for the year 2006.

No annual estimate of catch and harvest was attempted due to a lack of data for the
remaining months of the year.

The impact of recreational fishing exceeds biomass harvest and cannot be calculated in
the absence of key information such as post-release mortality of specimen. This
additional impact is potentially large due to the high release rate of fish caught.

The target fish that was caught on a majority of fishing trips and caught in largest
numbers between March and July was grunter. Release rate for grunter was close to
60%. Total estimated harvest was between 100 — 118 tonnes. This is multiple of the size
of commercial grunter harvest for the Gulf of Carpentaria.

Other key recreational species targeted by tourists were blue salmon, bream, skippy,
spanish and spotted mackerel, and mud crab. Barramundi, despite being among the
target species, was rarely caught during the survey period. Local recreational fishers
harvested predominantly grunter, followed by bream, barramundi, king salmon and
spanish mackerel.

The research results raise questions about the impact of the size of the recreational
harvest on fish species, specifically on grunter. Apart from high harvest levels, there are
additional impacts on the species related specifically to the unknown mortality of the
majority of (undersize) specimen released back into the water after capture. There also
appears to be removal of small grunter with suspected undersize fish caught and kept on
the basis they have been misidentified as the smaller bream. In addition to the unknown
impact on grunter, secondary impacts may also occur on the estuarine/marine ecosystem
of the Gulf of Carpentaria.

The research results also confirm that freezing fish to take home for later consumption
and sharing fish with others remain the predominant uses of fish kept. Tourist anglers
harvest in excess of what they can conceivably consume during their stay in Karumba. In
contrast, resident anglers catch fish almost exclusively for immediate consumption. Most
tourist anglers are highly aware of take and possession limits and keep detailed records
to avoid breaches. The ‘fish and freeze’ culture of tourist recreational fishing in Karumba
remains alive and well.

Suspected infringements of recreational fishing regulations by tourist anglers are
observed regularly, both by visiting and resident anglers. However, official records would
suggest that non-compliance of recreational anglers with fishing regulations is low—very
few infringement notices and fines were issued during 2006. Most infringement notices
issued related to breaches of size limits and possession limits.

6.2 Recommendations

On the basis of the research results a number of recommendations can be drawn.
Implementation of a single recommendation is unlikely to significantly increase the
sustainability of the recreational fishery in the Gulf of Carpentaria. However, a balanced
approach based on a combination of information, regulation and enforcement can lead to
significant improvements in the fishery while maintaining the satisfaction that anglers
derive from fishing.




In relation to grunter:

A review of stock assessment reports and fisheries annual status reports from the
QDPIF identified an absence of stock assessment data for grunter in the Gulf. A
lack of appropriate data over time makes it difficult to ascertain the level of threat
to this species from recreational fishing pressure. More research is required on
grunter to understand the population biological impact of fishing. Grunter is the
key target species across all fishing parties visiting Karumba and the estimated
recreational catch far exceeds the commercial catch.

Given the high numbers of grunter released, predominantly due to undersized
fish being caught, research on mortality after catch-and-release is required.
Identifying fishing and handling technigues for minimising mortality could help to
improve sustainability of the recreational grunter fishery.

Captive breeding and release of grunter fingerlings into rivers may assist in
sustaining the grunter population in the presence of heavy fishing. More funding
is required to overcome the current difficulties with captive breeding. Some
consideration might be given to the introduction of a fishing levy for tourist fishers
in Karumba whereby the proceeds might be forwarded to assist with the breeding
and re-stocking program. The introduction of a purpose specific levy to support
the sustainability of the key recreational fish species might be more palatable to
anglers than a general levy. Greiner et al. (2004: p.45-46) provide suggestions as
to how an equitable and effective levy system could be implemented.

An increase in the minimum legal size limit for grunter is generally supported by
tourist and resident anglers and may reduce the pressure on juvenile stock.

Given the suggested misidentification of small grunter as bream, clearer
identification guidelines for grunter should be introduced (see recommendations
below).

Fisheries management in general

Increased monitoring of fishing regulations is a measure with which the majority
of tourist and resident anglers strongly agree. The ability of QDPIF officers to
issue on-the-spot fines has raised the psychological profile of compliance, but the
extent of monitoring remains low. The two officers based in Karumba have an
extensive area to cover and increased monitoring would probably require the
Queensland state government to provide additional resources to the region,
potentially employing additional officers in Karumba. However, other solutions
might be sought, including an Indigenous ranger program facilitated by an
appropriate local/regional organisation.

Lower bag (take) and possession limits would not impact on the ability of anglers
to enjoy fish daily as well as the ability of tourists to take a reasonable amount of
frozen fish back to their home. Lower possession limits would also reduce the
incentive to transfer frozen fish out of Karumba by various means because the
relative cost would increase.

Possession limits—if they are restrictive enough—“provide the capacity to
address the issue of gross accumulation of fish by recreational fishers and may
act as a conservation measure that reduces the need for other existing or
contemplated management regulations in a more equitable way” (Recfishwest
2007).

Reductions in take and possession limits for many species in the Gulf of
Carpentaria would be highly unpopular with tourist anglers but supported by
residential anglers. There is a chance that lower possession limits may reduce
repeat visitation by some tourist anglers and therefore tourist numbers. However,
there is no empirical evidence to support such a linkage.




Any measure to manage the recreational fishery needs to be made within an
integrated management framework, under consideration of commercial effort and
harvest, indigenous resource use and cultural requirements, and an
understanding of the bioregional ecosystem that supports the fishery. Sustained
and systematic data collections across the resource uses are required to
underpin the ability of agencies for integrated fisheries management.

Tourist anglers visiting Karumba expressed a need for information on Gulf fish
species. A number of research respondents reported that they had not been able
to identify the fish they had caught (and sometimes) kept. It was also suggested
that sub-legal grunter were occasionally kept as they were misidentified as
bream. The QDPIF used to produce a two-sided black-on-white leaflet explaining
the key fish species in the Gulf of Carpentaria, which was distributed extensively
and freely, but its production was discontinued in 2005. Accommodation places
indicated that repeat visitors were seeking the leaflet and commented on its
usefulness as a fishing guide. Reproduction of this leaflet or a similar brochure
and distribution via accommodation places and tackle shops is likely to be an
effective information strategy. This information should also be available on the
world wide web as a large proportion of tourist anglers in Karumba use it as a key
information source.

Ongoing systematic research into recreational fishing can assist in tracking
changes in attitudes, behaviour, effort, catch and harvest over time.
This research goes a long way to providing much-needed information on the
recreational fishery in Karumba. It also demonstrates that anecdotal evidence is
unreliable and often contradictory in the absence of measured data. However,
additional more specialised methods are required to improve the reliability of
catch, keep and harvest estimates. This research provides a sound foundation for
future longitudinal inquiry.

Changing the recreational fishing culture

Persistent and consistent information about the impact of recreational fishing may
increase awareness and help bring about a change in the fishing culture of
tourists. That culture, despite statements by anglers to the contrary, is geared
toward maximising catch and harvest. Possession limits are indeed viewed as
possession targets. Recreational anglers require education about the aggregate
impact of their activity to appreciate and consider the impacts of their individual
fishing activity in the broader context.

The most effective way for information to reach the majority of tourists is in hard
copy form, available at accommodation places (which could include en-route to
Karumba) and in tackle shops. It could be bundled with species-based
information.

The same information could be distributed to resident anglers via a mailbox drop.
Internet based distribution via government websites would also be effective for a
significant proportion of tourist anglers.

Wider understanding of recreational fishing in the Gulf of Carpentaria

Research in other coastal fishing hot-spots as well as lesser known areas—and
in rivers that flow into the Gulf—can complement the current case study to build a
holistic picture of recreational (and Indigenous) fishing in the Gulf of Carpentaria.
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8 Appendices

Appendix 1: Respondent information sheet for tourist anglers

Your experience matters * Your opinion counts
Towards Sustainable Recreational Fishing in the Gulf of Carpentaria

Dear Visitor,

We are conducting research into fishing-based tourism in the Gulf of
Carpentaria. We want to learn what brings people to Karumba, what they
do during their stay — specifically their fishing activities — and what
economic benefits tourism provides to the regional community.

The research is funded by the Northern Gulf Resource Management
Group and undertaken by staff of River Consulting, in collaboration with
the Karumba Progress Association and with the assistance of local
interviewers.

We kindly ask that you participate in the survey. We invite all members
of your travel party to participate, as the survey seeks all of your opinion.

It will take about 20 minutes to complete the questionnaire.

As reward for your co-operation, you will receive a $8 voucher to spend
at participating businesses in Karumba.

We ask you to be totally honest with us. We guarantee that the
information you provide to us is absolutely confidential and respondents
remain anonymous. We do not collect any personal details such as
names or contact details. Data will only be published in aggregated form
and used only for the specified research purpose.

Should you have any queries about the study, or should you wish to
provide feedback, please do not hesitate to contact the project leader.

Thank you very much for your time and collaboration and we wish you a
most enjoyable stay in Karumba.

Yours sincerely,

7™ March 2006

Photographs by R Greiner Dr Romy Greiner
Director, Ecological Economist
River Consulting
Townsville QLD 4812
ph (07) 4775 2448
mb 0418 242 156
email: Romy.Greiner@riverconsulting.com.au

Website: http://www.riverconsulting.com.au




Appendix 2: Tourist recreational fisher questionnaire

Location
Interviewer ID.................. Official Number # 1 Ash’s
Date of interview ............. 2 Bee Dees
3 Gone Fishin’
4 End of the Line
5 Jae Seas
1) On this trip, how long have you been in Karumba? 6 Karumba Lodge Hotel
_________ days ___months____ weeks___days 7 Matilda's
8 Pilot's Rest
2) How long are you expecting to stay in Karumba (total length)? 9 Savannah Shores
_________ days _months____ weeks___days 10 Sunset CP Powered
11 Un-powered
3) How long do you intend to be away from home for this trip? 12 Point CP Powered
13 Un-powered
________ days _months_____weeks___days
14  Gulf C CP Powered
15 Un-powered

4) How often have you visited Karumba - including this visit?

5) Did you consider going elsewhere instead? 1  yes __where
2 no

6) How would you describe your travel party?
1 single 2 couple 3 family 4 group

7) Please describe the members of your travel party in terms of gender and age

Age group male female
5-9 years
10-19
20-29
30-39
40-49
50-59
60-69

70 and over

8) Are you Australian residents? 1 yes ___postcode

9) There are a number of factors that can influence somebody’s decision to come to Karumba.
Across all members of your travel party, how important was FISHING to your decision to visit

Karumba?
Not at all Somewhat  Moderately Really Of primary
important important important  important importance
<10% 10-35% 36-65% 66-85% >85% of motivation
1 2 3 4 5

10) Approximately, how many days did you go fishing in the last twelve months? (average for
QrOUPS)....crueeueinnereies




11 Why did you (travel party) choose Karumba over other possible fishing destinations?

Not at all Somewhat Most
important important important

3 5

(Winter) Climate .~ 1
Sealed road access

Past experience _____ .
Relative costof stay _______
Reputation/Word of mouth
Article(s)/Show(s)_________
Fishing season/tides_______
Different fish species
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12 What attracts you to fishing, what do you enjoy about fishing?

Not Somewhat Most
relevant relevant relevant .

Relaxation_ 1 2 . 3 4 5
Being outdoors _____ 1 2 3 4 5
Solitude . 1 2 3 . 4 ______ 5
Being with family 1~ 2 . 3 4 5
Being with friends___ 1 _____ 2 . 3 4 5
Fishing competition._ 1 _____ 2 . 3 4 5
Fishing for sport ____ 1 2 . 3 4 5
Fishing for food_____ 1 2 3 4 5

1 2 3 4 5

13 While fishing in Karumba, how important are the following species to you as fishing targets?

Not Of low Somewhat  Really - Critically
important importance important  important important
No more than 3 Max 1

Barramundi___ 1 2 3 4 5
Javelin/Grunter______ 1 2 3 4 5
Mudcrab____________ 1 2 . 3 4 5
King Salmon____ 1 2 3 4 5
Blue Salmon___ 1 2 . 3 4 5
Queenfish__ 1 2 . 3 4 5
Spanish Mackerel____ 1 2 3 4 5
Jewelfish___ 1 2 . 3 4 5
Bream 1 2 . 3 a4 5
Black Jewfish. 1 2 3 4 5
777777777777777777777 1 .2 ______3 4 _______5
1 2 3 4 5

14 On what days were your two most recent fishing activities in Karumba?
1 today 2 yesterday 3 2daysago 4 3 or more days ago




15 What did you catch during your most recent fishing activity (today)?

Number | Number Size(s) of Observations

caught kept kept (cm) (eg. “Let go 2 oversize barra”
Where/how caught — Q17)

Barramundi
Javelin/Grunter
Mudcrab
King Salmon
Blue Salmon
Queenfish
Spanish Mackerel
Jewelfish
Bream

Black Jewfish
Catfish

Unknown

16 What did you catch during your 2™ most recent fishing activity (yesterday)?

Number | Number Size(s) of Observations
caught kept kept (cm) (eg. Where/how caught — Q17)

Barramundi
Javelin/Grunter
Mudcrab
King Salmon
Blue Salmon
Queenfish
Spanish Mackerel
Jewelfish
Bream

Black Jewfish
Catfish

Unknown

17 What amount of time (in hours) did you spend fishing (including bait collecting) during your
last two fishing activities?

Hours # Fishers on | Own boat Hire Charter | Beach/shore | Collecting bait
fished trip (5+ years) boat boat fishing (how?)
Most recent

activity

2" most

recent




16 Where did you fish (in hours) during your last two fishing activities?
Please refer to map. NOT including time spent bait collecting only.

Hours fished River Estuary In-shore Ocean
(Fresh water) | (tidal section of rivers) (<4nM) (>4nM)
Most recent
2" most recent
What areas/
rivers did you
specifically
target?
17 What gear did you use (Total for fishing party)?
Fish Fishing rods Castnet: Crab pots Other /
finder (Number of rods number of casts (number of pots; comments
(yes/no) with Dragnet: retrievals/day)
Lure | Bait) number of drags
For example N | 3B 12C | 2|1 Caught barra in net

Most recent | | |

2" most | | |
recent

18 How satisfied are you with your fishing experience here?

Extremely Dis- Indifferent  Satisfied

dissatisfied satisfied
Mostrecent _____ 1 ______ 2 _______

2" most recent
Overall

21 What do you do with the fish you keep?

Never Rarely Some- Most
times times
Eatfresh .2 _____3 _____ i
Freeze and take home to...
eat .2 _____3 _____ i
.sell

Share with other tourists in K
Sell/exchange here
Discard

Extremely
satisfied




22 How important are the following sources of fishing-related information to you?

Not

relevant

Own experience _________
TV fishing shows ___
Radio fishing programs ___
Fishing books ___ .
Government web sites ____
Friends/family at home____
Fishing magazines
Tidetables
K tackle shops/locals _____
Boards/signs at boat ramp

Other anglers in Karumba _

23 REPEAT VISITORS ONLY

Somewhat
relevant

Most
relevant

What changes have you observed over the years since you started coming to Karumba?

<2 years

2 to <5 years

5to <10 years

10 to 20 years

Abundance
of fish

Fish species

Fish size

Pollution
(marine/land)

Fishing
activity (rec/
commercial)

Karumba in
general /
other
observations




24 How often do you undertake the following non-fishing activities while in Karumba?

Never Rarely Sometimes Frequently Always
(daily)

Buy souvenirs
Drive to Normanton

a Visit barramundifarm .2 ____.3 ______ -
b Gooutfordrinks .2 ____.3 ______ -
¢ Gooutfordinner . .2 ____.3 ______ ___
d Goforwalk 2 _____3 ______ I
e Go grocery shopping .2 ____3 ______ o
f

g

>

Go on commercial tours___
Go betting/gambling
| Go for scenic drives

e
I
I
I
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25 How much money do you (travel party) spend in Karumba on FISHING per week? \

a $_____1 tackle/gear

b ¢ _____| bat If visit is <7 days,
c $_____] fuel (fishing related) give values for

d $ _____| boat hire entire stay.

e $._____| repair and maintenance of boat and fishing gear

L I charter _

0 $._____. other (eg.ice)

26 How much money do you (travel party) spend in Karumba on OTHER things each week?
How much of each category would be fishing-related (%) — eg. $50 fuel — 80% for towing boat?

AS . accommodation %
b $ _____. groceries___ . %
c $_____| meals out (including take-away) %
d $_____| drinks (bottle shopandpub) %
e $_____ (commercial) tours/flights . __ %
% ___ fuel (@andoilsy _____ %
g $_____. gambling/betting %
h & _____. other %

27 What is the approximate value of your (travel party’s) fishing gear that you brought to
Karumba (boat and all)? $

28 What is your household income? Taxable income; Approx. average for members of a group
1 <= $35,000

$35,001 — $60,000

$60,001 — $100,000

$100,001 — $150,000

>$150,000

a b~ wWwN




29 Do you know the current recreational fishing rules and regulations in Queensland?

1 yes
2 no
3 unsure

30 How do you feel about the following types of recreational fishing regulations?

Strongly Disagree Indifferent Agree  Strongly Not

disagree agree sure

a Closed season

(Eg. Barramundi).___ 1 ___2 ____. 3 4 ___5 ______. 99
b No-take species _________ 1 ___2 3 4 5 99
c Areaclosures . 1 ___2 ____. 3 4 5 ______ 99
d Fishing gear limits________ 1 ___2 ____. 3 4 5 ______. 99
e Legal size limits__________ 1 ___2 ____. 3 4 5 ______. 99
f  Take (“bag”) limits________ 1 ___2 ____. 3 4 ___5 ______. 99
g Possession limits ___ 1 ___2 ____. 3 4 .5 ______. 99
h No take of female mudcrabs 1 2 3 4 5 99

31 How strongly do you comply with the following types of recreational fishing regulations?

Never Sometimes Always Not
comply comply comply sure
a Closedseason ___ . 1 ___2 ____. 3 . 4 ____5 ______ 99
b No-take species _________ 1 ___2 ____ 3 4 5 99
c Areaclosures __________ 1 ___2 ____. 3 4 .5 _______ 99
d Fishing gear limits___ i 2 3 4 5 99
e Legal size limits._________ 1 ___2 ____ 3 4 5 99
f  Take (“bag”) limits________ 1 ___2 ____. 3 4 .5 _______ 99
g Possession limits ___ 1 ___2 ____ 3 . 4 .5 _______ 99
h  No take of female mudcrabs 1 2 3 4 .5 99
32 How often have you observed other recreational fishers breaching recreational fishing
regulations during your stay in Karumba?
Never Rarely Sometimes Frequently A(I[\)/v?))/s Not sure
aily’
a Closedseason___ 1 ___2 ____. 3 4 ___5 ______ 99
b No-take species . 1 ___2 ____ 3 4 5 99
c Areaclosures __________ 1T .2 3 4 .5 _______ 99
d Fishing gear limits________ 1 ___2 ____ 3 4 5 _______ 99
e Legal size limits__________ 1 ___2 ____. 3 4 5 _______ 99
f  Take (“bag”) limits________ 1 ___2 ____. 3 4 .5 _______ 99
g Possession limits ___ 1 ___2 ____. 3 4 .5 _______ 99
h No take of female mudcrabs 1 2 3 4 5 99




Interviewer 1ID............o.v... Official Number #
Date of interview .............

33 How do you feel about the possible introduction of the following measures to help
safeguard recreational fisheries in the Gulf of Carpentaria for the future?

Strongly Indifferent Strongly Not
disagree agree sure

Longer/more closed season periods;
More area closures

More and tighter legal size limits
More no-take species

Reduced take (“bag”) limits
Reduced possession limits

More monitoring and enforcement of
existing regulations

New voluntary fishing guidelines
(eg. catch-and-release practices)

Introduction of a recreational fishing levy,
combined with an annual fishing pass,
for the Gulf of Carpentaria (with revenue
raised going towards fish restocking,
monitoring, infrastructure & education)_.

34 What is the best way of getting your attention and communicating with you in relation to
fishing in Karumba?

Completely Highly
ineffective effective

Erect signs at K boat ramps
Design special website. . - I N

Caravan parks/accommodation places
handing out flyer upon arrival

Tackle shops/boat hire handing out flyers
Mobile stand (trailer) at boat ramps

DPI officers based at ramps and
informing anglers

Notices in local paper
Notices in Fishing Magazines
Announcements on the radio

THANK YOU!

Are there any comments that you would like to make, in relation to this research or in relation to
fishing in Karumba?




Appendix 3: Voluntary fishing diary







Appendix 4: Local resident angler survey






















Appendix 5: Length-to-weight conversions

Common Name Scientific Name Length-Weight equation Source for Equation Notes
Fish Base - Patnaik, S. and S. Jena, 1976. Some aspects L - total length in
of biology of Lates calcarifer (Bloch) from Chilka Lake. cm

Barramundi Lates Calcarifer W =1.96 x 10229 Indian J. Fish. 23(1/2):65-71. W in grams

Fisheries Research Report [Western Australia] No 153, Lin mm
King Salmon Polydactylus macrochir W =7.92 x 10°L.2% 2006 W in grams

Fisheries Research Report [Western Australia] No 153, Lin mm
Blue Salmon Eleutheronema tetradactylum W = 7.92 x 10°°L%% 2006 W in grams

Fish Base - van der Elst, R.P. and F. Adkin (eds.), 1991.

Marine linefish: priority species and research objectives in

southern Africa.. Oceanogr. Res. Inst., Spec. Publ. No.1. Lincm
Grunter Pomadasys kaakan W =6.57 x 102%™ 132 W in grams

Fish Base - Venkata Subba Rao, K., 1966. Age and
growth of ‘Ghol', Pseudosciaena diacanthus (Lacepede),

in Bombay and Saurashtra waters. Indian J. Fish. 13(1- Lincm
Black Jew Protonibea diacanthus W =1.28 x 10229 2):251-292. W in grams
Jewlfish Nibea squamosa W =1.28 x 102L.2% Assumed from Jewfish per Hart (2002)
CW - carapace
Knuckey 1999 cited in Hart (2002) and WA Fisheries width in mm
Mud Crab (male) Scylla serrata W =2.29 x 10“CW3*®  Report No 153, 2006 W in grams

Fish Base - McPherson, G.R., 1992. Age and growth of
the narrow-barred Spanish mackerel (Scomberomorus

commerson Lacepede, 1800) in north-eastern FL - fork length in
Queensland waters.. Aust. J. Mar. Freshwat. Res. cm
Spanish Mackerel Scomberomorus commerson W = 7.9 x 10°FL>* 43(5):1269-1282. Wing

Fish Base - Crawford, R., 1993. World record game fishes
1993.. The International Game Fish Association, Pompano L in cm

Spotted Mackerel Scomberomorus munroi W = 8.5 x10°3.3%® Beach, Florida. W in grams
Lincm
Black (Pikey) Bream Acanthopagrus palmaris W =4.47 x 10-2L.2.793  Cited in Hart (2002) W in grams
Fish Base - Harrison, T.D., 2001. Length-weight
relationships of fishes from South African estuaries.. J. Lincm
Queenfish Scomberoides lysan W =5.79 x 102255 Appl. Ichthyol. 17(1):46-48. W in grams

Notes:
1. L =total length, FL = Forked Length, CW = carapace width.
2. All weights were calculated in grams and then converted to kg for reporting and analysis.
3. FL was assumed to be the measurement provided by anglers for those fish where FL was
required in the formula as this wasn’t specified in the survey. (Assumed that these species
are typically measured by FL). In all other instances, the measures provided were

assumed as total length.

4. For ease of calculation, lengths for each species were recorded in the database as either
cm or mm, depending on the formula provided for that species.

5.  The formula for Barramundi was selected on the basis that the sample fish population on
which the formula was derived did not come from a controlled environment.

6. Spanish mackerel estimates are based on the relationship for narrow-barred spanish
mackerel as anglers were not asked to be specific in their identification.




SINGLES COUPLES FAMILIES GROUPS
Mean Median Minimum Maximum| Mean Median Minimum Maximum| Mean Median Minimum Maximum| Mean Median Minimum Maximum
($ per person per day) ($ per person per day) ($ per person per day) ($ per person per day)
FISHING EXPENSES
Fishing tackle 2,97 1.43 0.00 25.00 0.96 0.36 0.00 20.00 1.88 0.42 0.00 17.86 2.29 0.48 0.00 21.43
Bait 2.99 1.43 0.00 14.29 1.70 1.43 0.00 8.00 1.88 1.04 0.00 7.14 2.10 1.25 0.00 21.43
Fuel 6.12 4.29 0.00 17.14 2.60 2.14 0.00 28.57 3.11 1.43 0.00 14.29 4.46 2.86 0.00 28.57
Boat hire 2.70 0.00 0.00 28.33 0.27 0.00 0.00 21.43 0.18 0.00 0.00 5.71 0.48 0.00 0.00 14.29
Boat repairs 0.75 0.00 0.00 8.57 0.25 0.00 0.00 28.57 0.06 0.00 0.00 1.19 0.41 0.00 0.00 19.21
Charter boats 0.61 0.00 0.00 12.86 1.26 0.00 0.00 44.99 242 0.00 0.00 27.50 2.32 0.00 0.00 43.75
Other fishing related expenses 0.56 0.00 0.00 8.57 0.25 0.00 0.00 21.43 0.59 0.00 0.00 7.14 0.41 0.00 0.00 7.14
NON-FISHING EXPENSES
Accommodation 31.28 21.71 4.00 114.29 15.61 11.18 0.00 142.86 23.99 19.05 5.00 50.00 23.38 21.83 1.98 56.25
Grociers 5.67 4.29 0.00 14.29 5.13 4.29 0.00 25.00 3.45 2.86 0.00 12.50 3.25 213 0.00 17.50
Meals out 571 3.57 0.00 20.00 3.26 2.14 0.00 35.71 7.30 4.72 0.00 35.71 8.00 4.76 0.00 80.00
Drinks 4.84 4.29 0.00 16.66 2.66 1.43 0.00 50.00 4.47 2.14 0.00 33.33 9.73 6.35 0.00 50.00
Tours 0.00 0.00 0.00 0.00 0.19 0.00 0.00 10.71 1.06 0.00 0.00 27.50 0.76 0.00 0.00 50.00
Fuel 5.21 1.43 0.00 21.68 2.29 0.71 0.00 25.00 5.63 4.88 0.00 21.43 5.21 4.76 0.00 25.00
Gambling 1.49 0.00 0.00 28.57 0.42 0.00 0.00 10.71 0.21 0.00 0.00 4.76 1.03 0.00 0.00 17.86
Other non-fishing expenses 1.19 0.00 0.00 23.33 0.20 0.00 0.00 12.50 1.19 0.00 0.00 10.00 1.72 0.00 0.00 25.00
TOTAL DAILY SPENDING 72.09 37.07 57.42 65.54
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Appendix 7: Key data and assumptions for calculation of tourist
recreational catch

m = month; r = accommodation type; p = type of travel/fishing party

Occupancy rates [m,r]
Note: for explanation which premises were attributed to which category, please refer to Table 3.

Rooms/Units Rooms/Units Rooms/Units Sites - Sites - not
(1) (2) 3) powered powered
March 30% 90% 20% 8% 15%
April 30% 90% 10% 10% 8%
May 70% 90% 50% 85% 16%
June 50% 90% 50% 95% 16%
July 85% 90% 90% 104% 36%
August 90% 90% 90% 86% 17%
September 80% 90% 90% 46% 23%

Preferred accommodation types of travel/fishing parties [p,r]

Units/rooms  Units/rooms  Units/rooms Powered sites Unpowered

1) 2) ?3) sites
Singles 0.04 0.07 0.04 0.05 0.14
Couples 0.35 0.56 0.21 0.88 0.43
Families 0.14 0.11 0.21 0.05 0.07
Groups 0.47 0.26 0.54 0.02 0.36
TOTAL 1.00 1.00 1.00 1.00 1.00

Preferred accommodation types of travel/fishing parties [r,p]

Units/Rooms/ Powered sites  Unpowered

Cabins sites
Singles 0.05 0.05 0.14
Couples 0.37 0.88 0.43
Families 0.15 0.05 0.07
Groups 0.44 0.02 0.36

TOTAL 1.00 1.00 1.00




Scenario 1:

Capacity [r] and assumed ratio of anglers to non-anglers [r]

UnitRooms Unit/Rooms Unit/Rooms  Sites - Sites - not TOTAL

(1) (2) 3) powered powered
Unit/Room/Site capacity in Karumba [r] 28 41 17 326 84 496
Ratio anglers:non-anglers [r] 0.9 0.1 0.5 0.9 0.5 373

Other data about travel/fishing parties [p]

Singles Couples Families Groups TOTAL

Average number persons per party | 1 2 3.38 4.59
Average number of anglers per part 1.8 1.65 2.91 3.16
Duration of stay in Karumba [p] 42.4 61.2 13.25 8.6
Approximate number of parties [p] 57 603 215 434 1309
Surveys conducted [p] 23 304 34 66 427
Survey rate [p] 40% 50% 16% 15% 33%
Approx. number of visitor nights [p] 2,419 73,817 9,617 17,136 102,988
Angler party nights [m,r]

UnitYRooms  Unit/Rooms  Unit/Rooms Sites - Sites - not TOTAL

1) 2) 3) powered powered
March 234 114 53 728 195 1,324
April 227 111 26 880 101 1,344
May 547 114 132 7,731 208 8,732
June 378 111 128 8,362 202 9,180
July 664 114 237 9,905 469 11,389
August 703 114 237 7,822 221 9,098
September 605 111 230 4,049 290 5,284
TOTAL 46,351
Fishing trips [p]
Singles Couples Families Groups TOTAL

Fishing frequency
(trips per day) [p] 0.78 0.69 0.7 0.92 0.71
One trip taken every
x days [p] 1.28 1.45 1.43 1.09 1.41

Number of fishing
trips [p] 1,887 25,467 1,992 3,435 32,780




Scenario 2:

Capacity [r] and assumed ratio of anglers to non-anglers [r]

Unit/Rooms Unit/Rooms Unit/Rooms  Sites - Sites - not TOTAL

(1) (2) 3) powered powered
Unit/Room/Site capacity in Karumba [r] 28 41 17 326 84 496
Ratio anglers:non-anglers [r] 0.6 0.1 0.3 0.8 0.3 312
Other data about travel/fishing parties [p]

Singles Couples Families Groups TOTAL
Average number persons per party | 1 2 3.38 4.59
Average number of anglers per part 1.8 1.65 291 3.16
Duration of stay in Karumba [p] 42.4 61.2 13.25 8.6
Approximate number of parties [p] 48 528 176 308 1061
Surveys conducted [p] 23 304 34 66 427
Survey rate [p] 48% 58% 19% 21% 40%
Appox. number of visitor nights [p] 2,046 64,646 7,899 12,177 86,767
Angler party nights [m,r]

Singles Couples Families Groups TOTAL
March 64 745 82 175 1066
April 62 833 80 146 1120
May 387 6309 433 426 7555
June 409 6759 444 381 7993
July 491 7769 545 584 9389
August 399 6434 465 514 7811
September 234 3474 290 427 4425
TOTAL 39359
Fishing trips [p]
Singles Couples Families Groups TOTAL

Fishing frequency (trips per day) [p] 0.78 0.69 0.7 0.92 0.71
One trip taken every x days [p] 1.28 1.45 1.43 1.09 1.41
Number of fishing trips [p] 1,596 22,303 1,636 2,441 27,975




