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SUMMARY

There is an economically important, substantial and growing reef fish fishery in the Great
Barrier Reef Region. Seventy to eighty per cent of the catch is taken by recreational
fishermen, including some who dispose of their catch through commercial channels.
Management of the fishery under Great Barrier Reef Marine Park legislation does not
generally distinguish between commercial and recreational fishermen but operates on a
"protected area and a few protected species” approach. Regulations under Queensland
fisheries legislation include minimum size limits and some gear restrictions. With
increased leisure and disposable incomes, recreational fishing effort is likely to increase
(at a minimum of an estimated 7% a year) and catch is expected to almost double to
about 12,000 tonnes p.a. by about 1990.

While there is no suggestion that the Great Barrier Reef is seriously overfished as a
whole, there are some areas of local concern e.g. in a reduction in length of coral trout
size at fished vs unfished reefs. Continued fishing effort is likely to enhance and increase
such phenomena. There are also some conflicts between recreational and commercial
fishermen as some 10% of "recreational” fishermen take some 30%-40% of the catch. In
order to ensure the continuation of economic commercial, and enjoyable recreational
fishing for the future, measures need to be considered to ensure equitable allocation of
resources between these groups. Such an approach should enable more recreational and
commercial fishermen to fish successfully.

Management options to be considered seem to require focusing on the recreational
fishery. Options include making sales of fish illegal, educating recreational fishermen
that fishing should be a non-profit recreation, limiting entry, closing areas, increasing
lower size limits, imposing upper size limits, reducing the number of fishing trips, and/or,
imposing bag limits. Because of the interest in bag limits as a potential management tool
they are considered in a separate appendix. (Appendix 1)

Evidence, attitudes and experience of others and considerations in relation to these
options for GBRMPA are considered in this paper. Itis suggested that some of the
options might be best adopted by fisheries agencies.

Available information suggests that supporting the closure of avenues for recreational
fishermen to sell fish legally (and illegally) and education may be valuable starting
points. Recent restrictions on sales of fish by amateurs are a positive step in this
direction. Bag limits have been proposed in some areas and they may have some
attraction in catch reduction if they can be enforced in the marine situation at an
acceptable cost; their cost-effectiveness is almost impossible to determine and has not
~ been formally evaluated elsewhere.

An overriding complication with any management measure such as size limits or
seasonal closures is the paucity of information on the biology of these fishes and hence
the effects of management measures, and in particular the effect of fishing on the size at
which some species undergo a sex change.

It is concluded that formal evaluation of existing management measures, education to
encourage "truly"” recreational fishing and obtaining agreements on clear management
objective are essential. More discussion and evaluation of the options are required before
any decisions are made to impose new management measures; in particular the cost
effectiveness and evaluation programs need to be assessed prior to the introduction of
new measures.
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INTRODUCTION

The Great Barrier Reef supports a substantial and growing recreational
fishery, for both pelagic and demersal species. The Great Barrier Reef
Marine Park Authority is concerned that with continued growth, the resource
being targeted (including bait) is not adversely affected, that conflicts
between recreational fishing activities and other activities are minimised, that
reasonable fishing opportunities are provided and that above all the
conservation of the Great Barrier Reef system is not compromised.

The Great Barrier Reef Marine Park is spatially divided into zones for which
purposes for use and entry are specified. The zones are graded from General
Use A Zone (covering most of the Park and in which most activities are
allowed as of right), through increasing restriction to Preservation Zone
(small areas in which only scientific research which cannot be undertaken
anywhere else is permitted). The Great Barrier Reef Marine Park Act, under
which zoning plans are drawn up, provides for regulation of all activities
occurring within the Park.

Within the Great Barrier Reef Marine Park, there has, in general, been an
attemnpt to give equivalent treatment to both recreational and commercial
fishing. Line fishing is permitted in most areas of the Park as shown in Table
1, amounting to over 95% of the total Park area.

In addition to zones which regulate usage and which are specified for the life
of the zoning plan, there are two kinds of temporary closures which can be
introduced. These are the "Seasonal Closure” of a reef (for a matter of
months) which can be for the purpose of protecting spawning stocks of fish,
and "Replenishment" closure of a reef (for a matter of years) to all methods
except trolling for pelagics, to enable resource stocks to regenerate.



ECONOMIC IMPORTANCE OF RECREATIONAL FISHING

Recreational fishing in the Great Barrier Reef Marine Park is big business.
While not directly comparable, the relative capital outlays indicate that the
Great Barrier Reef Region recreational fishery (at least in 1979-80) had
significant investment dimensions compared with the non-otter trawl

commercial fishery:

$1979-80
Speedboat fleet (purchase price) 85 million
Charter boat fleet (market value) 33 million
Commercial fleet (market value) 11 million

(non-otter trawl)

The recreational fishery is largely made up of line fishermen fishing for
bottom and pelagic stocks. Other minor recreational fisheries include netting
for bait and crabbing. The principal commercial fishery in the Great Barrier
Reef is otter trawling for prawns and other crustaceans. The non-otter trawl
commercial fisheries include line fishing for bottom and pelagic stocks, gill
netting, crabbing, some netting and several more minor fisheries. Although
there are management plans drawn up for the major commercial fisheries into
which entry is limited and there is a limit on the number of Queensland
commercial fishermen, all commercial fishermen can undertake line fishing.

Table 1: Great Barrier Reef Marine Park : Line Fishing

ZONE HANDLINE TROLLING
FISHING

General Use A / /
General Use B / /
Marine National Gear
Park A Limitations /
Marine National
Park Buffer X For Pelagics
Marine National
Park B X ' X
Scientific
Research X X
Preservation X X
/ Permitted; X  Not Permitted under Zoning Plans




Annual expenditure by recreational fishermen is also not insignificant
(speedboats - $19 million, charter boats $10 million, non-otter trawl
commercial vessels*- $5 million in 1979). For speedboats, this averaged out
to about $96 per trip: this is, of course discretionary expenditure.

The recreational reef fishery is growing significantly for both demersal fish
and pelagic fish. New locations for small game fishing are being found on
the Great Barrier Reef and this appears to offer considerable potential for
expansion.




NUMBERS OF PEOPLE FISHING
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In 1979-80 130 charter vessels and some 15,000 speedboats out of a total
Queensland fleet of 75,000 were estimated to fish in the Great Barrier Reef
Region. The Queensland speedboat fleet has increased considerably and if it
is assumed that equivalent percentages of speedboats fish the Great Barrier
Reef, it is suggested that some 20,000 speedboats now fish in the Region each
year. The number of charter vessels has doubled since 1980-81, although
60% of them do not promote fishing as a primary activity (Tor Hundloe, pers.
comm.). Although the increase in charter vessels has largely been in the mass
tourism non-fishing areas, there is still a significant component of the charter
fleet which offers extended fishing trips to the Swain Reefs and Far Northern
Section of the Great Barrier Reef Region. Fishing trips on charter vessels are
often regarded as self financing with the fish being sold to cover the cost of
the charter (although this practice may be illegal). Likewise some
recreational fishermen using speedboats sell their catch to recover their
investment in fuel, gear and the vessel.

Speedboat activity makes up the major component of recreational fishing. In
1979-80, the 15,000 speedboats fishing in the Great Barrier Reef Region
made a total of 197,000 trips (average 13 per boat). The boats averaged 5Sm
and carried 2.6 people per boat. Average fishing time was 6 hours, and
average fishing effort was 9 hrs/km /year (Hundloe, 1985).

For comparison there are currently estimated to be approximately 150-200
full time commercial reef fishermen fishing in the Great Barrier Reef whose
primary fishing occupation is reef fishing. There are also estimated to be
some 100 commercial fishermen for whom reef fishing is a secondary fishery.
No specific plan of management has yet been introduced to the Queensland
reef fishery other than the overall limit on the number of commercial fishing
licences. Discussions are currently in progress to introduce a plan of
management for the fishery. The initial response to the plan was
unfavourable and the proposals were deferred for further consideration
(QCFO, 1986).




CATCH

The fin fish catch in the Great Barrier Reef Region was in 1979-80 estimated
to be in the vicinity of 10,000 tonnes, made up of 7,000 tonnes caught by
recreational and non-master fishermen (6,500 tonnes from speedboats and
about 500 tonnes from charter boats), and 3,000 tonnes caught by licensed
Master Fishermen (Hundloe, 1985). Most of this volume of product is made
up of reef fish. Consumer demand for reef fish results in a great, but
unknown percentage of reef fish which are caught by "amateurs" entering the
commercial marketplace. This is achieved, legally, under Queensland
legislation which allows amateurs to sell fish under a purchased permit or
through non-legal cash sales, barter or exchange. The size of the black
market is unknown, but is believed to be considerable.

- The distribution of the catch between recreational fishermen is uneven. The
top 10% of fishermen take 30-40% of the catch; most fishermen catch less
than 2 fish per person per trip. Precise numbers vary between areas, but the
figures translate into 13 fish per person per day for the top 10% of Cairns
speedboat fishermen and 33 fish per person per day for the top 10% of
Capricornia charterboat fishermen (Craik, 1981; unpublished data).

With no significant restrictions on their operations, the recreational catch will
~ continue to increase. If present catch rates are maintained, the catch will have
almost doubled to 12,000 tonnes by 1990. ‘



THE POTENTIAL PROBLEM

The potential problem with the Great Barrier Reef reef fishery is three-fold:

on the best figures available the combined fishing effort of recreational
fishermen is estimated to be increasing at a rate of about 7% a year. If
the catch continues to increase at present rates, it will be about 12,000
tonnes by 1990.

the total reef fish catch is continuing to increase, but there are signs of
at least localized pressure, becoming evident.

a small number of recreational fishermen are catching "commercial”
quantities of fish without being subject to the restrictions applying to
licensed commercial operators. Such operations cannot be described as
truly "recreational”. These operators and licensed commercial
fishermen may legally fish in areas designated for "limited fishing"
provided they do not contravene gear restrictions e.g.. in the Marine
National Park 'A' Zone. Accordingly they may take large quantities of
fish, however because most such areas are heavily used by more
orthodox recreational fishermen they are unlikely to be fished by
licensed commercial or large scale recreational fishermen.

Already there may be some signs for concern about reef fish stocks:

a decline in the mean size of reef fish caught from 2.6kg in 1961 to
1.4kg in 1985 off Townsville (Craik, unpublished data)

the mean number of reef fish caught at reefs off Cairns is lower than
that immediately north or south (Craik, unpublished data)

the mean number of reef fish caught increases with increasing distance
from shore off Cairns (Craik, 1979)

the relatively smaller average size of coral trout at fished reefs in
Capricornia compared with "closed" reefs (Ayling and Ayling, 1986)

the relatively greater abundance of coral trout at reefs off Townsville
reported to be subject to "low" fishing pressure compared with reefs
subject to "high" fishing pressure (Ayling and Ayling, 1985)

numbers of coral trout appear to increase with increasing distance from
shore off Townsville (Ayling and Ayling, 1985).

Although the Great Barrier Reef Region is an extremely large area, and the
problems are not yet acute, they will increase with continuing unrestrained
increases in fishing effort. The small sizes of reef fish for sale in markets in
Port Moresby, Tahiti and the Philippines indicate that heavy fishing can have
a significant effect (personal observation). The commonness of sex reversal
in reef fishes is an additional complication. If average fish sizes are being
reduced by fishing, the fish population might fail to compensate by reducing
the size at which the sex changes occur. It should however be pointed out




that a decrease in average fish size is not necessarily evidence of over fishing;
average fish size decreases as soon as a virgin stock is fished.

Conflict between recreational and commercial fishermen is beginning to
surface and this is reinforced by the absence of any restrictions on some
amateur fishermen who in many respects fish commercially, as outlined
above. These "pro-ams" are able to recover some of their costs or obtain a
profit from what is portrayed as a recreational activity. Recent change to s35
of the Queensland Fishing Industry Organisation and Marketing Act are
intended to restrict such sales.

It is also being recognised that management of recreational as well as
commercial fishing may be desirable and in many cases, necessary (Starling,
1986) although the response of recreational fishermen to suggestions for
management appears to depend on their fishing motivation.

A survey of island campers in the Capricornia Section of the Great Barrier
Reef Marine Park indicated that there are two groups of campers; those who
visit the islands to experience the natural attractions of the area and those who
visit primarily to go reef fishing. The former group caught fish to eat and
sometimes took a few kilograms of fish home with them; the second group
used the island as a base from which to go fishing and had large freezers for
storing fillets (Walker, 1986). Some campers expressed concern that fishing
had deteriorated around the islands; others indicated it was as good as it
always has been (Walker, 1986).

Surveys of recreational fishermen indicate that the motivation of living
outdoors and experiencing natural environmental qualities, taking it easy,
relaxation etc., are of considerable importance (Craik, unpublished data;
Moeller & Engilken, 1972; Meyer, 1977) although catching fish was of
moderate importance. In trout farms, however, where anglers paid $US.1.50
per day (1983) to fish for up to 5 trout, catching at least 1 trout was as
important as enjoyment of nature and relaxation (Hicks et al; 1983).

A number of attitudinal surveys on recreational fishing in Canada has
indicated that number or size of fish caught is generally a less important
consideration than lack of crowding (Bugan, 1974; Radford and Wiebe, 1975;
Cox 1976; cited in Copes and Ketsch, 1986).

A recent investigation of the diversity of responses from recreational
fishermen in their reasons for fishing and fishing experience preferences,
showed that their responses varied systematically with the importance they
placed on catching fish. Those who regarded the catching of fish as being of
relatively low importance (low-consumptive) rated most other aspects of the
fishing experience (e.g.. relaxation, interacting with nature, escaping the daily
routine) more important than high-consumptive fishermen. It seems obvious
that actions that would limit catches would be likely to have a greater impact
on high- consumptive oriented fishermen (Fedler and Ditton, 1986).

Hilbom (1985) reports that a contentious issue in the British Columbia
salmon sports fishery was that of bag limits, the proposed levels for which

- would have affected only 5% of anglers. Sport fishing groups actively
opposed these regulations and the reasons for this opposition appear to
include the fact that the most active fishermen spend more time fishing and




have a higher stake in the fishery, and that the type of person who takes an
active role in a fishing group is likely to be a frequent fisherman who
associates with other frequent fishermen. "Thus the few fishermen who
would be affected by small annual bag limits are the same people one expects
to lead fishermen's lobby groups" (p.12).

Low levels of representation in lobby groups is also likely to be true in
Australia; it is estimated that only 4% of recreational fishermen belong to
organised fishing clubs (Aust. Rec. Fishing Confcderatlon 1984d cited in
Gartside, n.d.).

An analysis of Madison River float anglers preferences for management
strategies showed that different groups of anglers preferred different types of
management strategies (Schoolmaster and Frazier, 1985), with experience
being the single most important variable in this study. In terms of
educational and interpretive programs, such information is particularly useful
for determining which groups should be targeted with what information.

~ This diversity of responses to different management strategies was also found
to be true for marine anglers in New York (Dawson and Wilkins, 1983).
Charter and private boat anglers were questioned as to which form of
potential regulation for marine recreational angling they preferred.

Responses were as follows:

Charter Boats Private Boats
Regulation Favour or neutral Favour or neutral
Min size limit 70 90
Limited gear (2 lines) 56 69
Prohibition-on amateur fish sales 55 62
Daily bag limit 50 61

Over 70% of both angler groups reported they would continue to fish as
frequently as they had in the past if any of the regulations were imposed and
the daily bag limit, the least favoured opnon would have greatest potential
impact on participation.




MANAGEMENT IN THE GREAT BARRIER REEF MARINE PARK

As Hilbom (p.11 1985) has pointed out, "The traditional nemesis of
commercial fisheries, overcapitalisation and inefficiency, are valued aspects
of a recreational fishery".

GBRMPA has generally not distinguished between recreational and
commercial fishing, and in line with the zoning procedures specified in the
Great Barrier Reef Marine Park Act has closed reefs to particular types or
levels of fishing by all users.

Restrictions on fishing expressed through zoning plans are designed to ensure
conservation of the Reef and equitable opportunities for all users. Different
zone types are designed to provide differing degrees of environmental
protection, which GBRMPA sees as its prime responsibility. In a recent
survey of users of the Capricornia Section of the Great Barrier Reef Marine
Park where restrictions have been in force since 1981, the majority of all user
groups indicated that they believed the zoning plan had helped protect the
reef.

On the question of opportunities provided for recreational line fishing in the
zoning plan, the vast majority of respondents of all user groups indicated that
they felt the level of fishing opportunities provided was about right. Most
groups were divided about whether there should be fewer opportunities
provided for commercial fishing (Environment Science and Services, 1986).

The zoning approach to ensuring conservation of fishing opportunities is
based in part on the philosophy that closed areas will enable a part of the
resource to be undisturbed by fishing, providing a reference area, and
potentially an enhanced supply of eggs and/or larvae, and/or juveniles and/or
adults for the parent, and other reefs. The extent to which this strategy is
successful for reef fish in Capricornia is under investigation, and there is a
major research effort being directed at assessing the effect of closing and
reopening one of the "Replenishment Area" reefs.

Preliminary indications from the data already available suggest that reefs
where fishing has not occurred or effort has been lower may have somewhat
more and/or somewhat larger fish, than reefs heavily fished. However, for
reefs examined in the Great Barrier Reef the effects are not as striking as may
have been expected from results in the Philippines (Russ, 1984), or from early
surveys in Capricornia (Craik, 1981b).

It has been suggested that a negative effect of zoning is to increase effort on
"open" reefs.

Assessment of the likely effect of management measures is complicated by
our relatively poor knowledge of the population dynamics of reef fish.

Remarkably little is known about the precise life history details of Great
Barrier Reef fishes of recreational and commercial importance. Among other
things, it is known that many reef fishes change sex (e.g.. Goeden, 1978), that
they do not appear to be very mobile (although a small percentage of tagged
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coral trout have been recaptured 30-40km away from their tagging reef; Craik
and Mercer, unpublished data), that there are what appear to be natural
variations in cross-shelf and north-south distribution of coral trout (Ayling
and Ayling 1985, 1986), that annual coral trout recruitment may be large (up
to 30% of the population), that early growth is rapid and that mortality in
early years appears to be fairly high (Ayling, pers. comm.).

We do not know

- whether eggs and larvae spawned at one reef generally remain at the
parent reef or end up at another reef, and whether this varies between
reefs

- whether reef fish are stationary over long periods of time

- the longevity of many species

- whether the size at which reef fish change sex is reduced as the average
size of fish in the population is reduced, or whether it remains steady

- whether GBR reef fish make spawning aggregations as do the same
species in other coral reef areas

- whether there is a critical spawning population size
- rates of natural mortality.

In other words, there is still a lot of basic information on life history matters
to be collected.
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MANAGEMENT OBJECTIVES

The primary objective in relation to the reef fishery is to be sure that there
continues to be sufficient table fish available to enable

i a viable commercial fishery to be sustained

ii  recreational fishermen to be able to catch one or two fishes if they wish
without great difficulty

iii  recreational divers to be able to see reasonable number and variety of
fish when diving. :

iv  some areas to be set aside to provide unfished "reference areas".

Objective iv can be (and is being) achieved through zoning in which some
areas are zoned so that no fishing is allowed. Itis assumed that such unfished
areas will provide spin-off benefits to other fished reefs and thereby
contribute to objectives i, ii and iii. The achievement of the first objective
may be related to the total size of the recreational catch. The achievement of
objectives ii and iii is partially related to the total size of the recreational
catch vis a vis the commercial catch, but it is primarily related to matters of
allocation of the catch.

A strategy therefore for assisting in achieving such objectives is to limit, in
some way, the individual catches of recreational fishermen to several fishes
per person per trip or day. As there is little evidence regarding the population
dynamics or biological status of the reef fish stocks, management strategies
based on assumed biology and population dynamics may be unsuccessful
and/or counter-productive.
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MANAGEMENT MEASURES

In considering the options available for management, the objectives must first
be agreed and the range of possible options considered. The options seem to
fall into 3 categories. ‘

i take no action additional to measures being implemented in zoning
plans and through fisheries agencies.

ii  take some indirect action to encourage and discourage specific
behaviour e.g. charge a fee for recreational fishing, limit the size of
iceboxes in speedboats.

iii ~ reduce catch and/or effort in some way of recreational fishermen.
Measures available under the third options are canvassed in some detail later

in the paper. The "take no action" option however, requires consideration as
it may be the most cost-effective.
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REDUCTION IN CATCH

As there appears to be increasing fishing pressure and as recreational
fishermen appear to take the majority of the catch, there appears to be a need
to contain the recreational reef fish catch. Ways in which this might be
achieved include:

i)
ii)

iii)

iv)
V)
vi)
vii)
viii)

ix)

making sales of fish by amateurs illegal and enforcing such a provision.
educating park users that recreational fishing is exactly that

limited entry fisheries, e.g. resident and non-resident recreational
fishermen are treated differently

closing some reefs to recreational fishermen

" increasing the lower size limit of fish retained

imposing an upper limit on size of fish of some species retained
reducing the number of trips
use of barbless hooks

introducing a bag limit on reef fish.

Detailed comments on the options above follow, but because of current
interest, bag limits are considered in greatest detail.

i)

Making sales of fish by amateurs illegal

Recently changes to Queensland legislation resulted in restricting sales
of fish by amateurs to 50kg per permit and an amateur is restricted to
12 permits a year.

Complete prosecution of this approach may well have the desired effect
of reducing the "recreational” catch. If the provision cannot be
enforced, taxes on landings may have a similar effect; however, the
enforcement problems are comparable. Options related to sales of fish
are beyond GBRMPA control. In 1988, 5.35 of the Fishing Industry
Organisation and Marketing Act was amended to limit sales of fish by
amateurs to 50kg (whole, headed and gutted only) per permit and
permits were limited to 12 per year per person.

Arguments and factors for and against sales of fish by amateurs are as
follows:
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