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Preface

The Eurapean Inland Fisheries Advisory Commission (EIFAC) is a regional fishery
commission of the Food and Agriculture Organization of the United Nations (FAQ) and
was established in 1957. EIFAC has 3 sub-conunissions active in the field of inland
fisheries: L. Fishery biology and management. I1. Fish culture and diseases. III. Fish and
polluted water. One of the activities of sub-commission I is the Cooperative research
programme on lake fisheries management (COPLAKE).

In 1984, the working party on COPLAKE recomumended to Sub-Commission I that
EIFAC consider holding a symposium dealing with the state and prospects of inland
fisheries. In 1986, the 14th Session of EIFAC (Bordeaux, France) identified the need for
a general review and evaluation of fishery management schemes and recommended that
a sympasium on this topic be organized in conjunction with the 15th Session.

Over the past 30 years, EIFAC has focused on a broad variety of management-related
topics such as the ageing of fish, sampling, the establishment of criteria for water quality,
and the effects of habitat modification. A general review and evaluation of fishery
management as an organized process in inland waters has not, however, been carried
out.

This Symposium was held in Goteborg, Sweden on 31 May-3 June 1988 and was
attended by 103 participants from 24 countries. In his opening address, Mr B. Steinmetz,
convener of the steering committee, reviewed the broad variety of EIFAC activities
preceding the Symposium, and which prepared the ground for it. As fisheries manage-
ment is becoming part of the overall integrated management of freshwater ecosystems
in several EIFAC countries, the symposium focused on all aspects of fishery manage-
ment, including commercial, recreational and nature conservancy uses. It included a
multi-species approach which where possible, took into account the trophic status and
the nature of the fish community of the water body concerned. The symposium was run
as six consecutive sessions: 1. General aspects of European Inland Fisheries Manage-
ment. 2. Lakes. 3. Reservoirs. 4. Linear systems (rivers, canals). 5. Estuaries. 6. Recom-
mendations. In the last session, the principal documentation comprised 70 papers, 27 of
which were presented. The French contributions were translated by FAO before inclu-
sion in these proceedings.

The Steering Committee for the Symposium consisted of B. Steinmetz (The Nether-
lands) Convener, W.L.T. van Densen (The Netherlands) Secretary, T. Backiel (Poland),
M. Bninska (Poland), K. O’'Hara (United Kingdom), E.A. Huisman (The Netherlands),
G. Leynaud (France), H. Léffler (Federal Republic of Germany), L. Nyman (Sweden),
R.A. Ryder (Canada), P. Tuunainen (Finland), J. Vostradovsky (Czechoslovakia) and
R.L. Welcomme (FAO, Rome). The Swedish Organizing Committee comprised B.
Holmberg (National Board of Fisheries) and L. Nyman (Institute of Freshwater Re-
search, Drottningholm), whose efforts, together with those of the Swedish Administrative
Team, are acknowledged with gratitude.

Wim L.T. van Densen
Secretary to the Steering Committee




Summary of session proceedings and recommendations

1. Introduction

Many aspects of fisheries management in European inland waters have been dealt with
during previous symposia organized by EIFAC, during workshops and technical consult-
ations which EIFAC organized or participated in, or in reports published by EIFAC,
Some of these were concerned with technical aspects, like sampling methods (Backiel &
Welcomme, 1980) and their application in appraising fishery resources (Welcomme,
1975), the application of specific teciniques, such as the assessment of pelagic fish stocks
by acoustic methods in Lakes Konnevesi, Constance and Tegel, and eel fishing gear and
fishing gear intercalibration experiments. Others were concerned with biological and
ecological matters, like ageing, the ecological diagnosis of salmon streams, habitat
modification {Alabaster 1985) and the decrease of aquatic vegetation. A major concern
has been with water quality and its fmpact on habitat (Alabaster & Lloyd 1980). More
recently attention has been paid to problems of introduction and stocking (EIFAC 1984).
Also, more integrating aspects such as organization, administration and economic evalu-
ation, and recreational fisheries were dealt with. The objectives of this symposium were:

1. tocollect information on the significance of inland fisheries in the member countries
of EIFAC;

2. to compare the fisheries management processes whereby decisions are made at
different organizational levels for different types of water body, and to discuss the
information needed to support them;

3. toindicate constraints on these management processes for inland waters and suggest
measures for alleviating them, and;

4. to examine ways in which data on catches, fishing effort and biological research are
collected, presented to, and used, by those responsible for fisheries management.

The sessions of the symposium were divided into categories dependent upon the types
of waterbody concerned, based on the belief that fisheries management is more closely
tied to type of waterbody than anything else. Thus, e.g., the fisheries management of
reservoirs has to deal with constraints on the fishery impased by overall water use
patterns, and in linear systems, various types of fish community have to be managed
according to the prevailing use and hydrological regime of the system. In the case of
estuaries, not only is management involved in seeking a rational exploitation of local
resources, but also in protecting the passage of migrant species.

2. General aspects

The session opened with contributors asserting that several aspects of fisheries man-
agement are common to both professional and recreational inland fisheries, and to
different types of waterbodies such as lakes, reservoirs, rivers and estuaries. It follows



that to compare the management of these systems, it is necessary to perceive fisheries
management as a decision-making process, with a simple common structure, which can
be applied to locally specific situations by relevant responsible organizations.

The first step in the management process is to gather information on the fish stocks
and the fishery. Routine surveys and other fishery-independent data are needed to follow
trends and fluctuations in the fish stocks, but these are generally expensive, at least in
terms of manpower. Savings can be achieved by limiting research effort to the levels
required to meet management objectives, and by refining the design of any current
research in the light of results already obtained. Standardization and computerization of
the collection and processing of routine survey data can save a lot of time (52). Mapping
catchments, and discovering the ecological characteristics of their fish stocks and envi-
ronments, as done in France (18), is a management tool whose potential has yet to be
fully exploited.

It was emphasized that decision-making in fisheries management should be based on
the evaluation of quantified management objectives (26, 30). These should be realistic
and clearly specified, and should identify all data requirements. It was pointed out that
the range of objectives has been broadened in recent years to include the use of fish to
improve water quality in some water bodies, especially in water supply reservoirs (3, 6,
28, 29).

Fishery-dependent catch-effort data were said to have two functions. They both inform
the manager about fish stocks, and they form the basis for evaluating the management
programme when the objectives are defined as a desired catch level. The lack of such
data makes fisheries management on behalf of recreational and professional fisheries
impossible (31). The production of catch/effort data requires a good recording system,
and also that recreational and professional fishermen have been educated to a sufficient
level in fishery management. Government organizations should endeavour to improve
mechanisms for collecting catch/effort data wherever possible. Examples of recording
systems for catch-effort data of recreational fisheries came from Lake Geneva (16) and
from rivers in England (47) and Wales (49). Good catch data of professional fisheries
exist for a number of large waterbodies (4, 16, 21, 22, 25, 27, 40, 41, 42, 55).

Regulations were seen as essential elements of fishery management which should have
sufficient flexibility to achieve the management objectives desired (35). With increases
in the complexity of regulations, the need for well-educated and informed user groups
also increases. This was also recognised as being true for the successful implementation
of fishery management schemes, for which the education of decision-makers, user groups
and the general public is of major importance (24, 32).

Concerning the organization of management, it was recommended that management
responsibilities should be clearly stated in fishery regulations and government acts, where
this has not already been done. Special attention to the organizational aspects was given
in contributions on Swedish management units (39) and on the fisheries management of
Swiss lakes (42) and of Lake Trasimeno, Italy (25). It seems that lakes with internationally
managed fisheries have the most thoroughly worked-out organization schemes (4, 16,
55). National reviews of inland fisheries management were presented for Turkey (43)
and the USSR (44). Those far Greece (20) and Switzerland (42) contained detailed
biological backgrounds. Socio-economic backgrounds were highlighted in other con-
tributions (13, 29).



3. Lakes

1t was reported that, both in Europe and Narth America, the largest and most valuable
fisheries resources are over-exploited. Unrestricted access to fishing, leading to compe-
tition between commercial fishermen in large productive lakes, such as Lake Erie,
Canada (55), and Lake 1Jssel, The Netherlands (27), encourages over-fishing.

To be effective, fisheries management must allow a flexibility of response, and must
involve an appropriate blend of timeliness of application and precision in results. For
expansive fishery systems in danger of over-exploitation, the timing of the analysis, and
the application of the regulatory device, may be more important than in a closely
monitored, contained system, where fine precision is sought. Hence, the scale of the lake
system is an important management consideration.

Another matter tobecome clear during this session was that the perception of the value
of different species of fish was subject to regional variation. As a generalization, salmon-
ids are preferred in northern Europe while cyprinids are the fish of choice in Central
European and Mediterranean countries. Hence, a unification of management philosop-
hies and ultimate management goals for European countries may be determined only at
the most fundamental level.

Under-utilized resources were discussed and it was claimed that detailed management
plans may be unnecessary when a resource is not being utilized, or is vastly under utilized,
as is the case with vendace in Finland (5, 9, 10, 14). However, a potentially valuable,
under-utilized resource, offers an opportunity for future regulation without conflict, by
establishing regulation before the resource is heavily exploited. Many of the under-
utilized resources of northern Sweden and Canada offer opportunities for planned
management without confrontation. Such opportunities are rarely grasped.

It was clear from several contributions that the management approach to severely
degraded lake fisheries varies widely. Stocking in this respect is the major management
measure applied (11, 36). Some lakes are stocked, virtually to the point where fish can
no longer survive, thus extending a fishery beyond the point where it would cease to exist
after all natural reproduction failed. However, to make rehabilitation of the environment
the prime consideration is a preferred approach. Attempts to retain natural fish com-
munities are in many instances as the most pragmatic approach to the management of
inland lake fisheries (54). This approach is strongly favoured by French and Swedish
aunthorities. It attempts to sustain, in perpetuity, yields from naturally reproducing stocks
without the need for introducing exotic species. However, this stance is difficult to
maintain under the continual pressure exerted by certain user groups, particularly by
anglers who are interested in fishing exotic species.

Other papers dealt with future moves toward the integration of resource and environ-
mental management, emphasizing the advantage of this practice to the management of
fisheries. A well-conceived ecosystem approach, while not offering a solution to all
fisheries problems, would herald the advent of a truly rational approach to most of them.

It became clear that responsibility for fisheries management rests with different auth-
orities in different countries; central govermments are responsible in some countries,
regional or state governments in others, while in yet others it is individuals who own the
water rights and hold responsibility. Further, responsibilities for fisheries often confiict
with the responsibilities of other institutions charged with, among other things, preserving
water quality. Thus, e.g., which authority should be responsible for mitigating the effects
of acid rain on fisheries should be clearly determined in each country. Similarly, there



should be clear delegation of authority for special aspects of fisheries management in
lakes, such as the protection of rare and endangered species.

4, Reservoirs

Most reservoirs are created and operated principally for purposes other than fisheries,
which adversely affects the management of their fishery resources. The effects of
reservoir construction and operation, on indigenous and introduced fish species, and the
exploitation and management of these resources for commercial or recreational pur-
poses, were the main topics discussed. Inundation of spawning areas and consequent loss
of riverine species from impounded areas was a common experience, together with the
obstruction of migratory routes. As most fish-spawning occurs in litioral zones, and as
they these zones are also sites for the greatest production of fish-food organisms, severe
degradation of fisheries occurs in lakes with high annual drawdowns. Stocking is a major
management measure taken in reservoirs all aver Europe (1, 3, 7, 33). Reservoirs benefit
fisheries in Cyprus, since fisheries have been created where none previously existed (1).

It was concluded that the full potential of reservoirs as fishery resources should be
recognized, promoted and developed. Fishery and other biological management policies
should be included when reservoirs are planned or constructed, and as canflicts may arise
between different reservoir users, an integrated and collaborative approach to fisheries
management in reservoirs was seen to be essential,

5. Linear systems

Riverine fisheries usvally receive low priority compared to other uses of the water
resource, but the ecological and aesthetic values of rivers are being increasingly appreci-
ated as pollution and habitat degradation cause fish diversity and fish stocks to decline.
{It was reported that some rivers have been modified to a level where they almost cease
to be recognizable as rivers (2).

The restoration of fish stocks in formerly polluted rivers, and in those affected by flow
regulation, received a great deal of attention. Management situations with conservation
objectives were reported, including the re-establishment of migratory trout and salmon
in Polish, Finnish, French, and United Kingdom rivers (12, 17, 41, 45). While the objective
of such programmes was the establishment of self-sustaining populations, it was recog-
nized that stocking was important in the early stages. In the case of the River Thames
(United Kingdom), the demonstration of improved estuarine water quality was an
important consideration in planning the project (45).

The complexity of management of linear systems results from their multiple use,
especially where the requirements of commercial or recreational freshwater fisheries
conflicts with other interests (19, 50). Such programmes have been overcome in England
and Wales by the establishment of integrated management bodies (Water Authorities),
but changes are currently proposed in their structure and the consequences for fisheries
are, as yet, unknown (46, 51).

It was concluded that management of rivers must be evaluated both in ecological and
in socio-economic terms, although it was recognized that socio-economic factors are, and
will remain, a major constraint on fisheries. Fisheries can serve as a valuable measure of
the well-being of a river as concluded for French inland fisheries (15). It was felt that



Iinear systems have several characteristic features which differentiate them from other
aguatic systems.

6. Estuaries

Estuaries are extremely important ecosystems which, although of limited extent when
compared to the open sea and to rivers, are both important feeding and nursery grounds
for fish, and important transitional areas between fresh and salt water for migratory
species, They constitute complex habitats which are particularly vulnerable to exploita-
tion by man, and they provide attractive areas for economic development.

It emerged that in northern Europe, fisheries management in estuaries concenirates
on the maintenance and improvement of migratory salmonids (12, 34, 45); in France it
concentrates on salmonids (17), and also on shad and sturgeon stocks (19); in Italy on
mutilet and on the use of estuarine lagoons for aquaculture (23); in Romania on sturgeon
and cyprinid stocks (38); and in Portugal on migratory fish (37). Declining populations
and reduced species diversity have been reported from various investigations, and in
these cases there is an urgent need for managerial measures to mitigate these effects.
Fishery management for rehabilitation of rare fish species may be a high priority in some
countries. Fishery studies have lead to the restoration of sturgeon (Acipenser sturio)
stacks in the Gironde River (France). Rehabilitation of the River Thames to a point
where the quality of the water is adequate for free upstream passage of salmon, is an
example of a successful scheme, based on sound fishery and economic commitment.

Demands on estuaries by industrial and other interests, such as water abstraction,
cooling water demand, sewage disposal, dredging, navigation, engineering structures,
tand reclamation, etc., frequently interfere with the maintenance of fish and fisheries.
Fishery management of estuaries, like that of reservoirs and linear systems, frequently
has to work under constraints placed on aquatic organisms and their environment by
other users of the water resource. The responsibility for fishery management in estuaries
usually rests with several government organizations since fish stocks are both of marine
and riverine character (48). It was concluded that the formulation of policies for the
protection and management of estuaries should be closely integrated into plans for the
overall development of the river basin and the estuarine area itself.

7. Recommendations

On the basis of the scientific data provided by the symposium, the session made the
following recommendations:

« an ecosystem approach to fisheries management should be encouraged. In the long
term, effective management of fisheries in inland waters can only be achieved by the
integration of all management schemes which affect these waters. As a first step
managers of all aspects of the water system should have more opportunities to
exchange information and to discuss proposed policies and developments;

- collection of catch and effort data needs to be further improved and governments,
through their various organizations, should endeavour to improve the mechanisms for
such collection wherever possible. The gathering of fishery-independent data by
routine surveys should be organized in such way as to meet the information needs of
the fisheries management;




« efforts should be directed toward the standardization and analysis of data collection.
The resulting data should be made available in the most appropriate form for various
user groups;

» EIFAC should stimulate the distribution and use of computer programs for inland
fisheries research and management;

+ EIFAC member countries should periodically review and update their inland fisheries
management policies to ensure management practices apprapriate to current prob-
lems;

« education in fisheries management at the levels of decision makers, user groups and
the general public is of major importance. EIFAC should stimulate the deveiopment
of educational activities and materials at all these levels, and;

« governments should encourage the active participation of professional inland fisher-
men in the management of fisheries and the freshwater environment.
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Twenty years of experience in managing Cyprus
reservoirs for angling

D. Stephanou

Department of Fisheries, Nicosia, Cyprus

Abstract

Natural freshwater bodies do not exist in Cyprus and periods of drought are not uncommon. There are no
indigenous freshwater fish on the istand. The government undertook a major dam building scheme in 1960 which
increased the impounded capacity from 6 million tonnes to 273 million tonnes in 1988. The Department of
Fisheries has, during the last twenty years, imporred suirable fish species for the exploitation of dands for angling.
Now 19 species are found in the Cyprus reservoirs.

In this paper information is given on the procedures followed for importing and stocking various species as well
as on the fish population present in each dam. The stocking policy, as formulated through twenty yeass of
experience, is cited. The problems faced in managing the fish stocks for angling are discussed. Reference is made
to the constraints and problems encountered because of the management and use of the impounded water by
different authorities for irrigation and drinking. Statistical data on angling licences are analysed. The main
provisions of the angling regulations are given, as well as information on the relevant legislation. The contzibution
of angling to the promotion of the recreational use of reservoirs is discussed and information is given on the
provision of facilities to anglers. The recent utilization of the dams for the cage culture of trout and the mass
production of ornamental fish is mentioned. Potential developtoents are discussed briefly.

1. Introduction

Natural freshwater bodies do not exist in Cyprus, the third largest island in the
Mediterranean Sea. The only natural lakes are those of Akrotiri and Larnaka which are
salt lakes and dry up during the summer. Drought periods are not uncommon and the
increasing need of water had to be met with the construction of dams. For this reason
the Government undertook a major dam building scheme which increased reservoir
capacity from 6 million tonnes in 1960 to 273 million tonnes in 1988. Twenty reservoirs,
which cover 1177 ha in total and have a capacity of 261 million tonnes, were stocked with
fish and are used for angling. The island lacked indigenous freshwater fish and all species
had to be introduced and acclimatized to the local conditions.

The fish stocks are managed by the Department of Fisheries, while other departments
and bodies are involved in the management of the water of the reservoirs for various
purposes.
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2. Reservoirs

2.1 Their use

The main reasons for constructing the dams were to provide water for irrigation, local
industry, and the domestic needs of towns, villages and the flourishing tourist industry
{over 1 million tourists in 1987) (Kondeatis 1974). The result has been the construction
of dams of ever increasing size. Because of their various uses the quality of the water in
the reservoirs is safeguarded by the enforcement of several laws by appropriate Govern-
ment Departments.

The dams either belong to the Government, as Government Water Works, or to
Irrigation Divisions which are formed by the landowners who use the water from the
reservoirs, Government reservoirs are managed either by the Water Development
Department or by Water Works Committees, while those which belong to Irrigation
Divisions are managed by Irrigation Committees, the members of which are elected from
among the members of the Irrigation Divisions. The maintenance of the dams of both
categories is undertaken by the Water Development Department.

Most of the major dams belonging to the government are designed for over annual
storage and no maintenance problems are faced. Water for domestic purposes is sup-
plied only from the Government Water Warks, directly through special Water Treatment
Plants, or indirectly, by the enrichment of aquifers where boreholes for pumping drinking
waler exist.

2.2 Physico-chemical characteristics

The dams which are stocked with fish are usually mesotrophic to eutrophic (Ricker
1968). The water has high pH and is hard, especially that of reservoirs lying on the lowland
chalks. Highland dams lie on diabase igneous rock. The water temperature of the lowland
reservoirs varies between 12-29°C, while that behind the highland dams ranges from
8-27°C. Cyprus dams are built at altitudes ranging from about 30 to 1570 m asl.

The dams which are used for angling are listed in Table 1, where detailed information
is given on their surface areas, capacities, mean depths and fish species present (Kon-
deatis 1974).

3. Introduction of fish for angling

Most of the fish species and the more usefu! ones for angling were introduced during
the last 20 years from Canada, U.S.A,, Israel, U.K. and Hungary among others. Now 19
species, including game and coarse fish, are found in Cyprus reservoirs. Most of them
did not have a Greek name and it was necessary to give them cornmon names which
either referred to their most distinctive morphological features or to their habits.
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3.1 Legislation

Aquatic resources are government property. The Department of Fisheries is the
appropriate government Department which, in exercise of its powers under the relevant
law, is responsible for angling in reservoirs as regards provision, management and
allacation (licensing) of stocks. The work is entirely financed by the government. Thus,
according to Regulation 8C (a) of 1981 made under the provisions of the Fisheries Law
Cap. 135, no legal or physical person can introduce into the country living fish or fish ova,
at any stage of development, without prior written authorization by the Head of the
Department of Fisheries and subject to any terms he may impose.

3.2 Policy for fish introduction -

The policy was formulated during the last two decades on the basis of experience
gained, local needs, means available, and the relevant guidelines of the European Inland
Fisheries Advisory Commission (EIFAC) and other international organizations such as
the International Council for the Exploration of the Seas (ICES) and the Office Inter-
national des Epizooties (OIE).

The species to be introduced were selected according to the certain critetia (EIFAC
1980, Stephanou 1982). They had to be:

» Fish suited to the physico-chemical characteristics of the chosen reservoir.

« Species attractive for anglers.

- Species with good flesh quality.

« Species which meet other needs of the Fisheries Department, such as the production
of ornamental fish, e.g. Koi carp.

+ Species which fill a vacant niche, e.g. crayfish (Astacus astacus, Pacifastacus lenivsculus,
Procambarus clarkii).

Apart from the above criteria, which are valid for tish intended for stocking the reservoirs,
other species, including several species of trout and salmon, e.g. coho (Oncorfynchus
kisutch) and Atlantic salmon (Salmo salar), were introduced to the island and kept for
experimental culture in proper installations.

Before each introduction an extensive study of the requirements of each species was
carried out and information on relevant experience from other countries was collected.
Anglers’ views were also taken into consideration. Every effort was made to locate
sources of hatchery reared fish (avoiding collection from the wild) and to introduce the
fish at an early life stage. For some species this was not feasible.

According to legislation of the Veterinary Services Department a certificate of health,
issued by the appropriate authority of the country of origin, must accompany each
consignment of live fish to Cyprus. Cyprus is considered free from major fish diseases.
The requirements of the Veterinary Services Department are based on the guidelines
given by the draft International Convention for the Control of Communicable Fish
Diseases of EIFAC/OIE (FAO/OIE 1977, OIE 1986).

In addition to the precautions taken in the country of origin, upon arrival, the fish are
kept in quarantine for several weeks and undergo several treatments to eliminate the
possibility of introducing fish diseases. Usually they are subsequently stocked in small
reservoirs, where fishing is not allowed, to grow and repraduce, The second generation
is used for stocking other reservoirs for angling (Kohler & Stanley 1984).
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4. Stocking reservoirs for angling

4.1 Legislation

According to the provisions of the Fisheries Law Cap. 135 Regulation 8C (b) of 1981,
no fish may be stocked into any inland water without previous written authorization by
the Head of the Department of Fisheries, and if authorization is granted, it is subject to
any terms he may impose.

4.2 Stocking policy

‘When deciding on stocking the following points are taken into consideration {Alabaster
& Lloyd 1982, Stephanou 1982):

« The physico-chemical characteristics of each reservair have to meet the requirements
of the fish. The water temperature is the main parameter which is considered.

« The qualities of the species from the angling point of view. Good fighters and large-
bodied species are greatly appreciated and sought after by anglers, e.g. large-mouth
bass (Micropterus salmoides) and rainbow trout (Salmo gairdneri irideus). Large carp
(Cyprinus carpio), and cyprinids generally, are of secondary importance, predators
being more popular. The red swamp crayfish (Procambarus clarkii) is also very popular,
especially with young anglers.

« The quality of the fish flesh, since only the anglers of English arigin practice ‘catch and
release’ angling. The rest eat their catches. Indirectly this practice helped the expan-
sion of the local market for farmed trout which represented a new taste for the Cyprus
cuisine. Carp are not appreciated for their taste, especially those cavght in lowland
reservoirs during the hot season.

« The establishment of fish papulations of a suitable composition, so that good angling
opportunities exist ail year round. This is valid mainly for lowland reservoirs.

+ The creation of a balanced community, i.e. a community which includes a variety of
species occupying different niches and having different food requirements. According
to current practice the reservoirs are at first enriched with prolific, omnivorous species
and later with predators. Other species are added gradually.

The species which are presently found in each Cyprus dam used for angling are listed in
Table 1 (EIFAC 1984). These may change from one year to another. Extinction of
unwanted species is effected when the reservoirs are emptied for maintenance purposes,
orat the end of the irrigation season, when the water levels decline. This practice is mainly
used for small dams, while in large dams this purpose is more efficiently served by
predators. There is no need to thin-out fish populations, except those of carp in certain
reservoirs. The predators, mainly bass and perch (Perca fluviatilis), serve to control the
sizes of the populations of cyprinids and tilapia hybrids (Ttapia aurea x T. nilotica). The
com‘;:lination of the two predators helps overcome the problem of too many small sized
perch.

Dams above the 300 m asl are stocked annually with trout for angling. Natural
reproduction is of no significance, The suitability of various species of trout for stocking
in reservoirs, e.g. broak trout (Saivelinus fontinalis), brown trout {Salmoe trutta), cutthroat
trout (Salmo clarkei) and rainbow trout, was tested for several years. Rainbow trout was
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found the most suitable salmonid for still water bodies and the ideal one for stocking
reservoirs where angling depends largely on 1-year old fish.

The stocking material is produced at the government Experimental Freshwater Fish
Culture Station at Kalopanayiotis and during the last three years it has been mostly ‘all
female’ fish.

During the first years of trout stocking, large numbers of small sized fish (6-10 cm) were
stocked in spring and angling was permitted in the succeeding winter-early spring. Soon
it was proved that young trout perished, because of high summer temperatures. Also the
emptying of the reservoirs in autumn-winter had adverse effects on the survival and
growth of the fish. This has led to a change in the trout stocking policy in all but one
reservoir. Now, smaller numbers, about 20 000, of larger fish (15-18 cm) are stocked in
January. Before stocking new trout the reservoirs are enriched with mosquito fish
{Gambusia affinis). Thus the main trout angling season was switched from winter to
spring. Trout angling in spring has certain advantages, since the water is offered for open
airrecreation and most of the trout are fished out before summer. Larger trout withstand
the high water temperatures which prevail in the surface layers during the summer better
than small specimens. They fast and find refuge below the thermocline, in the cool water
layers.

The number of trout which must be stocked in each reservoir so that the fish attain a
size acceptable for angling (usually above 20 cm) was found by ‘trial and error’. Each
reservoir is considered and dealt with as a separate case, and the stocking density is
affected very largely by the richness of the natural food supply.

The presence of bleak (Alburnus alburnus) and large numbers of young carp in
reservoirs which are used for trout angling was found to affect trout growth negatively,
being competitors for food. Larger trout also compete with larger carp for food, espe-
cially during the warmer months of the year, when trout feed on the bottom fauna. So in
recent years highland reservoirs have been stocked only with trout, except for some
mosquito fish which serve as forage fish.

The lowland dams are stocked with a variety of warm water and eurythermic species,
the mast common of these being mirror carp and mosquito fish. The fish community is
self-sustaining, although some additional stocking takes place, either to enhance an
already existing species or to introduce a new ane. The stocking material is collected from
large reservoirs using shore seines, from small reservoirs when they dry up or are emptied
forirrigation during summer (and which serve as spawning grounds for species which are
purposefully introduced there), and by Angling Clubs, with rod and line, during angling
competitions which are specially organized for this purpose (Bennett 1962, Gerdeaux &
Billard 1985).

According to experience gained, stocking mature fish in new reservoirs is an efficient
method for the fast production of fishable populations. This method has been employed
for the past five years for stocking large new impoundments. Broodstock, mainly of carp
and large-mouth bass, are collected with rod and line and stocked in reservoirs 1-3
months before the reproductive period, in order to give them time to acclimatize to the
new environment. In reservoirs where angling is permitted, this period is shorter in order
to eliminate the possibilities of fishing out the new broodstock.
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5. Angling in reservoirs

The area around the high-water level of the dams, up to a certain level, belongs to the
government and no riparian rights exist in Cyprus. Angling in freshwater started in 1969
with the issue of licences by the Department of Fisheries for fishing in the Athalassa
Reservoir.

5.1 Licensing

The government owns the fishing rights on the island. From 1969-1981 the licences
were issued free of charge. This helped attract the people’s interest in the new sport, and
experience on the management of fish stocks was gained. The licence was valid for a
three-months period and it was not transferable. With the years the necessary steps for
the development of this sector were identified and their legal framework was defined
with the amendment of the existing law and the formulation of relevant regulations.

The amendment of the Fisheries Law Cap. 135, which was made in late 1981, provided
for the collection of fees for the issue of licences and increased the fine impaosed on
offenders against any provision of Law Cap. 135 from a maximum of 500 C to a maximum
af 3000 C (1 C=2.28US). The relevant Fisheries (revised) Regulations of 1981 include
Regulation 8 where it is stated that:

1. No person shall kill, pursue or catch any species of tish from any inland waters or
possess or attempt to possess or sell such fish without the prior permission in writing
from the Head of the Department of Fisheries or any person duly authorized by the
Head of the Department of Fisheries and under such terms and conditions he may
think fit. Provided that the Head of the Department of Fisheries may, in his absolute
discretion, restrict, suspend or cancel the issue or validity, each case to be examined
on its own merits, of fishing licences issued in accordance with the provisions of
subsection (1) of the present Regulations.

2. Alllicences issued under this section shall expire on the 31st day of December of the
year in which they were issued.

3. For every licence issued in accordance with tlie provisions of subsection (1) of the
present Regulations the fee shall be 1C,

‘Inland waters’ means any river, natural brook, dam, lake or salt lake.

In 1982 licensing was modified in accordance with the provisions of the new legisiation
and certain conditions were imposed on the fishing licence, which provide, among others
things, for the following:

+ A bag limit for trout of 15 fish.
+ A minimum size for trout and bass of 15 em.
+ Anglers to provide the Director of Fisheries with any information relevant to their
angling he may deem necessary.
The daily angling hours.
« The method of angling.
The enforcement of the law is carried out by the Fisheries Inspectors and the technical
staff of the Department of Fisheries who carry out patrols in the areas of the dams.
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Figure 1.  Angling licences issued during the period 1983-1987.
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. Figure 2.  Angling licences issued by district during the period 1983-1987.



Twenty years of experience in managing Cyprus reservoirs for angling

Poaching is less common now than 10 years ago. Publicity is given whenever fines are
imposed on offenders against the Law.

5.2 Statistics

The licences are issued by the Department of Fisheries and there is an upward trend
in their number (Figure 1). It is interesting to note that a largest number of licences is
issued for the large urban centre of Nicosia which lies in the central plain (Figure 2). For
most of its inhabitants angling represents a new form of open-air leisure activity, while
those of the coastal towns of Limassol, Larnaca and Paphos have always been able to
fish in the sea.

On the basis of the number of licences issued, a public preference for the highland
reservoirs which are stocked with trout is evident. The licences for trout angling repre-
sented about 42% of the total in 1986 and 49% in 1987.

A large percentage of the licences is issued to foreigners resident in Cyprus, and to a
lesser extent to tourists. The total number of anglers is estimated to be about 3000. Most
of the anglers are rather young.

The Angling Clubs of the British Sovereign Base Areas organize angling competitions
and collect data referring to their catches, the condition of the fish and fisheries etc., on
special forms provided by the Department of Fisheries. Figure 3 illustrates the catch per
rod per hour at Polemidhia Reservoir. Also information on the situation of fish stocks in
reservoirs is given by anglers when applying for licences or during patrols in the area of
the dams. The return of specially designed questionnaires on fish catches, which were

w
=]
L

:

Numbers of fish/rod/hour
N
°

=
n ©
] 1

‘F’

' | ' ' ' "Aug " Sep  Oct 'Nov ' Dec

jan * Feb ' Mar * Apr " May  Jun ° Jul

Figure 3. Catch per rod per hour at Polemidhia Dam during 1987.







