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6 CASE STUDIES
As discussed throughout the
Toolbox, cormorant management
techniques can be applied over
very different temporal and spatial
scales. At one extreme there are
very localised, short-term, sitespecific measures and, at the
other, the potential for long-term
population control measures at the
pan European level. In practice,
management quite often applies at
scales intermediate to these, with
programmes being established,
agreed and coordinated over a
wider, but still relatively local area.
The following case studies help
illustrate the use of cormorant
management techniques at different
scales and they highlight some of
the complexities and difficulties that
can affect management programmes.
These range from relatively small
scale, site-specific examples and
targeted trials to larger, programmes
coordinated over wider areas and
national management plans. This
section places more emphasis on
the larger programmes and plans
since much of the site- or techniquespecific information has already
been incorporated into the main
section of the report (Section 4)
outlining the various cormorant
management tools. It is also true
that where management measures
are carried out by individuals or
small organisations at local levels,
there is rarely sufficient manpower
or other resources to fully monitor
the impact of the measures, compile
data and analyse the effectiveness of
the techniques.
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Fishing station — Lake Kerkini, Greece.
Photo courtesy of G Catsadorakis.

6.1 Case Study No. 1.
Greece — Local use of visual/
auditory deterrents to protect
fishing sites on Lake Kerkini
For further details contact Savas
Kazantzidis (savkaz@fri.gr)

A technique has been employed at
Lake Kerkini in northern Greece,
which combines visual deterrents
(reflectors) with audible deterrents.
In this example, preferred fishing
sites close to the shore (<100 m),
where fishermen place their fishing
nets, are protected using a system of
ropes supported by poles. Reflectors
(tin plates and cans) and bells are
hung along the ropes and, when
cormorants approach the fishing
site, fishermen on the shore pull
the rope resulting in the movement
of the bells and the reflectors. This
technique is used during daylight
hours throughout the year and

requires the permanent presence of
at least one person in the area. It is
thus relatively costly in manpower
terms, although is simple to install
and operate and has relatively
low material costs. The method is
considered effective for these fishing
sites close to the shore, with birds
being scared from the area for a
short period (typically a few hours).

6.2 Case Study No. 2. UK
(England & Wales) —
Protecting a locally
endangered species involving
management of a cormorant
breeding colony
For further details contact Ian Winfield
(ijw@ceh.ac.uk)

The Schelly (Coregonus lavaretus),
a species of whitefish, is nationally
rare in the UK. It is subject to
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6.3 Case Study No. 3.
Slovenia — An example of
collaborative shooting to
protect a river fishery
For further details contact Marijan
Govedic (marijan.govedic@ckff.si) or
Miha Janc (miha.janc@siol.net)

Schelly — from Haweswater, UK. Photo courtesy of Ian Winfield.

protection under the UK Wildlife
and Countryside Act, 1981 and is
on the List of Priority Species and
Habitats under the UK Biodiversity
Action Plan. The species is restricted
to relatively few water bodies in
the UK, including Haweswater, a
large reservoir located in the English
Lake District (North West England).
Investigations in the 1990s indicated
that the status of the Schelly
population in Haweswater was very
poor, both when compared with
the contemporary status of other
Schelly populations in England and
Wales and when compared with
its own earlier status in the 1960s.
This deterioration was attributed to
a number of factors and a range of
conservation actions were instigated.
A cormorant breeding colony started
to establish on the lake in 1992 and
subsequent investigations indicated
that the feeding activities of these
birds were having a significant
negative impact on the population of
Schelly. These concerns led to the
introduction of scaring procedures
from 1999 onwards to restrict
nesting and the production of young
cormorants at the colony. However,

the effects of these measures were
limited and did not reduce the
numbers of adult cormorants at the
lake, which continued to pose a
threat to the Schelly population. As
a result, the management measures
were extended from 2004 to 2007
to include the shooting of adult
cormorants. Despite relatively few
birds being shot (a total of 29 in
the three years of shooting), with
progressively fewer birds shot each
year, these measures were successful
in reducing cormorant impact.
In 2007, the estimated level of
predation over the whole of the
year was only 19% of the 1997
level (population modelling has
indicated that predation impact
from cormorants should be reduced
to 10% or less of the 1997 level to
achieve a significant recovery of the
Schelly population in the mediumterm). Although shooting has not
been undertaken since 2007 due
to the low numbers of cormorants
present at the lake, further
management of the cormorant
population may be needed, along
with continued monitoring of the
Schelly population.

The River Sava Bohinjka in northwest Slovenia has clear, oligotrophic
water which drains from the
oligotrophic Lake Bohinj and the
surrounding Alpine mountains
and flows eastwards to join the
Sava River. It has a water area
of approximately 1,000 ha and
the main fish species are: Brown
Trout, Rainbow Trout, Chub
(Leuciscus cephalus) and Grayling.
Due to the presence of dams,
Nase (Chondrostoma nasus) and
Danubian Salmon (Hucho hucho)
are rare today. Angling and flyfishing contribute to the income
of the region, both directly from
angling activities and indirectly from
accommodation, food, etc. Reduction
in the populations of sport fish may
thus cause financial damage.
Within two winters of cormorant
foraging in the Sava Bohinjka
(about 200 birds each winter), the
population of Grayling collapsed
dramatically. The number of
broodstock electric-fished from
spawning sites on the river for use
in stock enhancement programmes
fell from 320 to zero over this
period. These fish were collected
in a fish reserve area where
angling had not been permitted
for more than 30 years. Electric
fishing also indicated that the
total Grayling population had
declined by 95%. Although the
cormorants’ night roost was outside
the Sava Bohinjka river valley,
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The Sava Bohinjka River, Slovenia.
Photo courtesy of Ian Russell.

a few kilometres downstream of
Radovljica, cormorants fed on the
river because the lakes freeze over
during the winter period.
Investigations indicated that:
▪▪ Cormorants were feeding on
Grayling.
▪▪ None of the other biotic or
abiotic parameters changed
dramatically or varied more
than in previous years and none,
could account for the change in
the fish population.
▪▪ There was no evidence of disease
in the Grayling population.
▪▪ The Grayling population
improved after the removal of
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the cormorants and stocking
with more fish.
The legal scaring and shooting of
cormorants on the Sava Bohinjka
over two successive winters
cost two angling clubs 12,000€
and 15,000€, respectively, for
transportation, ammunition and
overheads. During these two
winters anglers devoted 6,300
volunteer hours per annum to
scaring the birds, and hunters spent
250 and 280 hours, respectively,
on shooting the birds. Total annual
costs for these actions in the
whole valley were approximately
25,000€. Besides legal scaring and
shooting, some illegal shooting

of the birds (in excess of the
allocated totals) is thought to have
taken place. Cormorants are still
present on the main Sava River
every winter, but they continue to
be regularly scared away from its
tributary — Sava Bohinjka.
In this conflict a small number
of cormorants (about 200) were
perceived as the direct cause of
severe damage on a regional scale.
Cormorant predation on the Sava
Bohinjka River represents a quite
distinct type of conflict, but one
that commonly occurs on relatively
small, sub-alpine salmonid rivers.
Such rivers become favoured
cormorant foraging locations, due to
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the freezing over of many adjacent
stillwaters, and the common prey
species at these sites are of high
recreational and amenity value.

6.4 Case Study No. 4. Germany
— Wires over Carp ponds
For further details contact Thomas Keller
(thomas.keller@reg-ufr.bayern.de)

In one of the more comprehensive
and effective tests at a German fish
farm, wires deployed in a regular
grid pattern (5 m, 7.5 m and 10 m
spacing) on a series of eight ponds
reduced over-winter fish losses
from 88% (in the winter before
protection) to about 10% in the
following year. During the trial, 113
cormorants were recorded over a
period of 27 days at the farm, but
none were observed to land on the
ponds once wires were in place. In
another trial, Carp losses were found
to be 2.5% in a protected pond
(wires spaced at 7.5 m intervals)
compared with 61% in an adjacent,
unprotected pond. However, no
benefits were apparent for the other
fish species in these ponds. In a
further trial, overhead wires at 10m
spacing had no apparent effect on
summer fish losses, which remained
high (>70%) in the vicinity of a
cormorant breeding colony.

6.5 Case Study No. 5.
Greece — Netting enclosures
to protect over-winter fishholding facilities
For further details contact Manos
Koutrakis (manosk@inale.gr)

In Greece, the Porto-Lagos Lagoon
and Vistonis Lake estuarine system

Parallel wires over a Carp pond, Germany. Photo courtesy of Thomas Keller.

is an ecologically important
wetland, comprising part of the
East Macedonia and Thrace
National Park and one of ten Greek
wetlands protected by the Ramsar
Convention. It is also of importance
as a fishery, with more than 500 t
of commercially important fish
species landed per year. Marketsized individuals are harvested
during their reproductive migration
to the sea at a specially designed
trap situated at the southern end
of the estuarine system. Smaller
fish caught in the trap are either
returned to the lagoon or are placed
in artificial channels where they
are kept for the winter months and
then released again in the lagoon in
order to grow until the next harvest
period. The wintering channels
are 1.5–2 km long, 30–40 m wide
and 5–6 m deep and typically
hold around 300 t of fish (mainly
Grey Mullet, Mugilidae, but also
Sea Bass [Dicentrarchus labrax]
and Gilthead Sea Bream [Sparus

aurata]). The high concentration
of fish in these wintering channels
attracts cormorants and can
result in substantial losses for
the fishermen who harvest these
channels.
Over the last two decades,
fishermen have tried various
different techniques (e.g. gun shots,
wires, other audible deterrents) to
keep cormorants away from the
channels. However, the current
method is considered the most
successful and cost effective,
even though the cost was high.
The channels are now covered
completely by nets which are hung
from central supports, with some
supplementary shooting to deter
birds from unprotected areas. The
nets cost about 85,000€ and last
for about four to six years, with
additional annual maintenance
costs, particularly to repair the part
of the net that covers the channel
bank, estimated at 10,000€.
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Netting enclosures over fish
wintering channels in the Porto
Lagos Lagoon, Northern Greece.
Photos courtesy of Manos Koutrakis.

6.6 Case Study No. 6.
Sweden — Fishery
management measures to
improve fishery performance
on two large lakes in the
presence of cormorants
For further details contact Erik Petersen
(Erik.Petersson@fiskeriverket.se) and Henri
Engström (Henri.Engstrom@ebc.uu.se)

Lake Hjälmaren is the fourth
largest lake in Sweden (484 km2).
Cormorants started to breed on
islands in the lake in the mid
1990’s, with numbers increasing
rapidly from 23 breeding pairs in
1996 to 1,278 by 2010 (Figure 5).
The lake supports a commercial
fishery, with Pikeperch (Sander
lucioperca) and Signal Crayfish
(Pacifastacus leniusculus) the two
most important species. Cormorants
were reported to have affected the
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fishery by decreasing catches of
pikeperch and through the ‘theft’ of
bait fish in the crayfish pots.
In response to the decreasing
catches, a number of actions were
taken in June 2001 to improve the
Pikeperch fishery:
▪▪ The minimum landing size was
increased from 40 cm to 45 cm;
▪▪ The minimum mesh size of the
nets was increased from 50 mm
to 60 mm; and
▪▪ Improved handling methods
were introduced to allow

catches to be processed more
effectively (trap net and gill net
caught fish were brought to the
boat for processing at different
times) and more rapidly (the
use of a sorting table enabled
undersize Pikeperch and other,
non-target species to be more
rapidly returned to the water,
typically in around 30 seconds).
As a result of these measures, the
Marine Stewardship Council (MSC)
certified the Lake Hjälmaren fishery
as a sustainable and well-managed
fishery, the first inland fishery in the
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pattern of population development
to that seen on Lake Hjälmaren
(Figure 7). The lake supports a
similar commercial fishery and
catches on the two lakes have
historically been more or less
parallel. However, when the new
measures were introduced on Lake
Hjälmaren, the fishermen on Lake
Mälaren refused to adopt similar
measures, arguing that the lakes
were too dissimilar.
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The actions taken on Lake Hjälmaren
have resulted in an increased yield
of Pikeperch, despite the strongly
increasing cormorant population. The
mean yearly catch has increased from
an average of 59 t in 1996 to 2000
to 153 t per year from 2001 to 2007.
In contrast, the catch of Pikeperch
on Lake Mälaren only increased
from 132 t to 142 t over this period.
In response to the perceived success
of the fishery measures on Lake
Hjälmaren, the fishermen on Lake
Mälaren also introduced a minimum
landing size and minimum mesh
size for the Pikeperch fishery in
2008. A transition period of three
years was also agreed, so that the
new regulations will take full effect
in 2011. Shooting of cormorants

2009

2007

2005

2003

2001

Sweden, 1996–2010.

The problem of cormorants stealing
bait fish from crayfish pots was
found to be largely attributable to
the design of the pots. Switching to
an alternative design that the birds
were unable to open largely solved
this problem.
The number of breeding cormorant
pairs on the nearby Lake Mälaren,
the third largest lake in Sweden
(1,140 km2), showed a similar
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world to be recognised in this way.
However, despite these measures,
the fishermen found that cormorants
were proving a particular problem
for smaller 0+ and 1+ Pikeperch in
the autumn. As a result, the regional
government has given permission
for birds to be shot during and after
the breeding season. The number
permitted increased each year up
to 2004, but has remained stable at
1,650 birds since then (Figure 6).
The goal of the shooting has been
to protect fish at fishing gear and
to keep the cormorant population
at a low level (250–300 breeding
pairs). However, the shooting has
not obviously halted the cormorant
population growth, probably
because only a small proportion
of the shot birds originated from
the local breeding population.
Furthermore, the permitted quotas
have not been met in most years.
The levelling off of the population
in the most recent years probably
reflects density dependence — i.e.
the population being limited by
available resources.
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provided by up to three fish farmers
as necessary. All the ammunition
and fireworks were bought
collectively and monitored to reduce
expenses (considered a major part of
the conflict).
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to protect fisheries is also allowed
at Lake Mälaren, but on a smaller
scale to that on Lake Hjälmaren.
One reason for this is the structure
of the lake, which has many
small, elongated bays. This makes
coordinated shooting difficult and
means birds can more easily find
safe places to feed and roost when
disturbed.

6.7 Case Study No. 7. Israel —
Coordinated cormorant
management on a relatively
large scale in the Hula Valley
For further details contact Tamir Strod
(tst737@gmail.com)

In the Hula Valley, in northern
Israel, about 8,000–9,000
cormorants used to over-winter
each year, with the birds causing
major conflicts at fish ponds
managed for aquaculture.
Hundreds of cormorants were
shot every winter over a period
of seven years, but the problem
essentially remained at about the
same intensity. The shooting was
costly and seemed to be largely
ineffective. It also polluted the
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environment, both as a result of
the release of lead shot and the
presence of bird carcases.
In response to this perceived
failure, a collaborative partnership
involving biologists, fish farmers
and NGOs developed a co-operative
management scheme for the Hula
Valley that operated from the
winter of 2001–2 to the winter
of 2004–5. Deterring cormorants
from fish ponds was organised
in a coordinated manner and was
informed by the best available
science and up-to-date information
on both the fish stocks and the
cormorant population, in particular,
total numbers and distribution of
birds at foraging sites. Scaring
commenced as soon as the birds first
appeared in the area in late October
and was carried out every morning
when the first cormorants arrived to
forage in the fish ponds. Under the
scheme, shooting to scare and the
use of different types of fireworks
and pyrotechnic devices, with a
range of effects, largely replaced
lethal shooting. Scaring was carried
out by a team of three professional
hunters from early December to
late February, with additional help

The deterrent actions were initially
focused on fish ponds holding
Tilapia species rather than more
economically important fishes,
since earlier experimental trials
under controlled conditions
demonstrated these were a
preferred prey of cormorants.
Subsequent stomach analysis
of shot birds revealed that
approximately 95% of the prey
comprised Tilapia zillii and
indicated that financial losses were
far less than those perceived by fish
farmers. Tilapia zillii are often seen
as a pest species in carp ponds,
where they can compete with carp
for oxygen, food and space.
Over three consecutive winters,
the level of deterrence, manpower
and ammunition was progressively
reduced, such that by winter
2003–04 only one professional
hunter was employed from midDecember to mid-February,
assisted by up to three fish farmers
between early December and midJanuary. This saved money and
reduced the use of cartridges by at
least 60%.
As a result of these management
measures over three consecutive
winters, the peak seasonal numbers
of cormorants feeding at the fish
ponds declined from about 3,600
birds in December 2001 to around
200 to 300 in December 2004,
while peak seasonal numbers
roosting in the Hula Valley declined
from 8,150 in December 2001
to 1,250 in December 2004. The
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from the moment cormorants first
arrived at the fish ponds.

Mobile gas cannon and shooting,
Israel. Photos courtesy of Ian Russell

However, there was some
deterioration in the situation
subsequently. As a result of the
perception, at the end of winter
2004–5, that the problem with
cormorants was relatively low,
coupled with changes to the fish
farmers working in the area,
cooperation between farmers and
coordination of the management
plan became less effective.
Consequently, the number of
cormorants (both roosting and
foraging) increased in the following
two winters (2006-07 and 2007-08).
This highlights the importance of
ensuring that the use of deterrents is
both sustained and coordinated.

and Jonathan Harari.

birds moved to other foraging and
roosting sites well away from the
aquaculture production areas and
losses of fish from the fish ponds
declined markedly. Moreover, the
operating costs (e.g. staff time,
ammunition) for the fish farmers
also reduced by about 80%.
Consequently, the conflict with the
cormorants was perceived as less of
an issue each year.
Coupled with the availability
of alternative foraging sites for
cormorants, including the Sea of
Galilee, the key to the success of
the Hula Valley scheme was:
▪▪ Organisation — coordinating
interest/expert groups,
manpower and resources. All

actions were pre-arranged,
coordinated and monitored
over the whole region, to avoid
simply scaring the birds from
one fish farm to another. The
monitoring was carried out on
a daily/weekly basis to ensure
rapid feedback and effective
targeting of activities.
▪▪ Information — basing decisions
on knowledge about cormorant
physiology and ecology,
actual numbers of cormorants
and their movements, fish
stock assessments, damage
assessments, etc. This enabled
the actions to be focused at the
‘hotspots’ — i.e. those fish ponds
that were particularly attractive
to cormorants or very sensitive
to damage — instead of over a
wider area.
▪▪ Timing — actions started as soon
as the cormorants first appeared
in the region (late October) and
were carried out every morning

6.8 Case Study No 8.
Germany, Bavaria — relatively
large-scale lethal techniques
as examples of cormorant
population control in practice
For further details contact Thomas Keller
(thomas.keller@reg-ufr.bayern.de)

Cormorant culling in Bavaria,
southern Germany (mostly
during the winter migration in
August–March) began in 1995
and developed subsequently
through various State regulations
and legislation from the Bavarian
State Government. Although
2,547–8,724 cormorants were
shot each winter — sometimes in
greater numbers than the average
number counted during regular
surveys — the number of birds
wintering in Bavaria has remained
remarkably stable (Figure 8).
Furthermore, since shooting
began, the number of night roosts
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birds shot in Bavaria in the winters of 1988/89 to 2009/10 (Data: LBV).

in Bavaria has increased. Most of
the birds were shot at large rivers,
followed by ponds, small rivers
and gravel pits. It was concluded
that this uncoordinated shooting of
cormorants over more than fourteen
winters did not reduce the overall,
nor the regional numbers of birds
wintering throughout Bavaria. It
therefore appears that there must
be a high turnover of migratory
birds through Bavaria, even in midwinter.
Since cormorant numbers were not
reduced, there was no reason to
believe that there was a reduction in
the amount of fish being consumed.
However, the number of cormorant
night roosts in Bavaria increased
during the years of shooting,
suggesting that birds may now
be more evenly distributed in
the area than before. The overall
goal of reducing the total amount
of fish consumed by cormorants
in Bavaria was not met through
intensive shooting in winter.
Similar experiences are reported in
France — see Case Study 9.
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6.9 Case Study No 9.
France — Large-scale shooting
of wintering cormorants
For further details contact Loïc Marion
(loic.marion@univ-rennes1.fr)

In less than two decades, France
became the largest wintering
cormorant area in Europe, with most
of these birds using inland waters.
This generated strong conflict with
fish farmers in the five main fishpond areas (Dombes, Forez, Brenne,
Lorraine and Vendée) and with
anglers over a wide area, particularly
on rivers. In spite of conflicting
views regarding the extent to which
cormorants were causing serious
damage at a large geographical scale,
shooting started in France in 1992
during the over-wintering season
(October-March). Initially, this was
only at a few sites, but it increased
rapidly from 4,500 birds shot in
1996–97 to 33,000 birds, extending
over a large part of France, by
2008–09 (Figure 9). France is thus
currently the area in Europe where
most cormorants are shot.

Shooting is controlled by the
French national authorities,
who set annual quotas for each
administrative area (département).
Initially, these quotas were set
at a level that represented about
12% of the wintering cormorants
in mid-January (from official
counts), and were only allocated
where conflicts occurred in fishponds. Fish farmers also had to
declare the number of cormorants
shot during the preceding winter
in order to qualify for a shooting
permit. However, since no effect
was observed in the number of
wintering cormorants, shooting was
later extended to other open water
bodies, and quotas were allocated
to 28 départements by 1997–98.
Moreover, due to pressure on the
authorities from anglers, quotas
were also allocated for use by
anglers on rivers, initially in 9
départements in 1997–98, and
then progressively to a large part
of the country. In 2008–09, 68
départements allowed shooting at
fish-ponds or rivers out of a total
of 93 départements with wintering
cormorants (77 départements
allowed shooting in 2006–07).
From 2006–07 the minimum
number of cormorants permitted
to be killed in a département under
quota was increased to 150 from
90, with a total of 36,000 birds
permitted for the country as a
whole. The latter was increased
to 41,800 in 2009–10 (Figure 9).
In reality, not all these birds were
killed, with numbers actually
shot ranging from 32 to 4,361 in
different départements, totalling
31,000 cormorants in all in 2006–
07 and 33,000 in 2008–09 and
2009–10. This represents 31% in
2006–07 and 40% in 2008–09 of
the wintering population counted in
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In spite of this large-scale shooting,
no effect has been observed on the
number of wintering cormorants
at a département scale (i.e. no
correlation has been demonstrated
between shooting intensity and
trends in bird numbers), and
progressive levelling-off of the
national population since 1999
appears to be mainly due to natural
density-dependent factors. The
French national authorities, and
many fish-farmers and anglers have
come to the conclusion that shooting
is largely ineffective, although
they are reluctant to abandon
existing lethal control measures
pending some other solution. The
current favoured proposal is the
implementation of a wider panEuropean scheme that would limit
the cormorant breeding population
in northern European countries and
hence reduce the number of winter
migrants in France.

the past 16 years, few other deterrent
measures have been tested except at
a very local scale, with no precise
data about these. Moreover, shooting
has been carried out throughout the
country (mainly at night roosts in the
vicinity of large- or medium-sized
rivers and, less frequently, at fishponds during the day), without any
real strategy to protect specific water
bodies. Thus, no efforts have been
made to preferentially protect small

number of breeding pairs

mid-January, albeit most shooting
occurs before this time.

Great Cormorants have been
breeding in the Czech Republic
since the 1980s. In South Moravia
(district of Břeclav), the first
breeding colony (32 pairs)
established on the Nové Mlýny
Reservoirs in 1982. The numbers of
breeding pairs at this site peaked in
1991 (612 pairs) but decreased in
subsequent years, probably due to
the falling of some dead trees (roost
sites) and the effect of shooting
in both the pre- and post-breeding
period. This colony moved to an
alternative site near the Křivé
Jezero National Nature Reserve in
the late 1990s, with the population
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size increasing from five pairs in
1997 to 90 pairs in 2007.
In South Bohemia, first breeding
was confirmed in 1983 in the
Třeboň Biosphere Reserve (district
of Jindřichův Hradec). The number
of breeding pairs increased to 142
in 1988, fluctuated between 57 and
119 pairs between 1989 and 2002,
then increased again from 2003
to 2005 to over 200 pairs. More
recently, the breeding population
has been relatively stable (178 to
217 pairs between 2005 and 2010).
The total breeding population in
the whole Czech Republic has
therefore fluctuated between 288
and 350 pairs between 2005 and
2010. The population is quite
productive, with an annual mean
production of young of 2.6 to 3.6
fledglings per nest.
The Great Cormorant is a protected
species in the Czech Republic, but
exemptions permit flushing and/or
shooting of the birds under licence.
Shooting is not allowed in the vicinity
of the breeding colonies during the
breeding season (from the end of
April to mid-July) but is otherwise
permitted. The number of cormorants
shot increased sharply from 1980
to 2000, but remained relatively
consistent after this date before a
further rise in 2009 (Figure 10).
Between 2000 and 2009 the number
of birds shot has fluctuated between
2,000 and 3,800. Some fishery
companies have encouraged shooting
by paying a sum of about 300CZK
(Czech crowns) (1€ = 24.5CZK) to
hunters for every bird killed.
The most intensive shooting of
Great Cormorants has occurred in
the districts of Jindřichův Hradec
and Břeclav, i.e. within 30 km of
the breeding colonies, and this has
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accounted for around 70% of all the
birds shot in the Czech Republic.
The recovery of birds ringed in
Czech colonies has shown that
these have a high level of fidelity
to the Czech breeding areas.
In total, 104 of 111 recoveries
(93.7%) of Cormorants ringed
in Czech colonies, which were
later recorded within the Czech
Republic, were found within 30 km
of the breeding colonies. Thus,
while shooting was originally
aimed at what were thought to be
migratory cormorants, recovery
data suggest that shooting probably
has an important effect on the local
breeding population.

6.11 Case Study No. 11.
Switzerland — National
cormorant management
plan — scaring birds and
preventing colonisation
For further details contact Verena Keller
(verena.keller@vogelwarte.ch)

The Swiss authorities have adopted
a programme of measures to
safeguard particularly valuable
riverine fisheries, in particular the
locally endangered Grayling. Thus,
protection of threatened fish species
was the main argument for taking
action against cormorants rather
than damage to fisheries in a wider
context. A Swiss Cormorant Action
Plan was originally established in
1995, and this was subsequently
reviewed and a new plan agreed
in 2005. A broad-based working
group ‘Cormorant and Fisheries’
set up by the Federal Office for the
Environment (FOEN) participated
in drafting the Action Plan and
seeking consensus. This group
comprised: federal and regional

agencies responsible for fishing,
hunting and bird protection; fish and
ornithological research institutes; and
angling, commercial fishing, nature
conservation and bird protection
interests. With the exception of
the professional fishermen, all
participants agreed with the 2005
Action Plan. The Action Plan also
provided the basis for regulating
the shooting of cormorants by the
various cantons (regions) as, in
contrast to the European Union,
cormorants can be legally hunted in
Switzerland during the normal open
season for water birds.
The 1995 Action Plan defined three
types of Swiss waters as a basis for
management in the winter:
▪▪ Rivers and small lakes
with an area of up to 50 ha
(intervention areas), in which
protection of fish has priority
and consequently cormorant
shooting/scaring is permitted
(with three levels of intensity
depending on the importance of
the resident fish stocks).
▪▪ Lakes with an area of over 50 ha
and dammed river sections
(non-intervention areas),
in which the protection of
concentrations of over-wintering
water birds has priority and
consequently shooting/scaring
of cormorants is controlled/
prohibited to avoid disturbance
of water birds (with three levels
of intensity, depending on the
importance of over-wintering
birds). Exceptions concern
shooting, with special permits,
of cormorants close to fishing
nets in the case of damage to
nets.
▪▪ Waters which have overlapping
fishing and bird protection
interests (overlap areas), leading
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to scaring measures in certain
lake areas (e.g. shooting of
cormorants near the nets of
professional fishermen), but the
cessation of scaring measures on
certain river sections (e.g. sites
of importance for water birds on
rivers).
In general, the 1995 Action Plan
was considered to have been a
success and was implemented in all
regions where significant cormorant
numbers had occurred. However,
maintaining the labour-intensive
scaring measures in the long term
was considered to pose a problem.
As far as achievement of objectives
was concerned (improving the
protection of fish and fisheries by
reducing predation by cormorants
in certain water courses while not
affecting waterbird conservation)
the 1995 Action Plan resulted in
fewer cormorants moving onto
river systems, reducing the effect
on resident fish stocks, while birds
over wintering on the large lakes
were not disturbed by scaring
measures against cormorants.
However, in the overlap area on
the Upper Rhine, it was felt that
greater care was needed to ensure
that deterrent measures (and other
disturbances) did not have negative
effects on other waterbirds in this
internationally important water bird
reserve.
The framework conditions for the
2005 Swiss Action Plan assumed
that:
▪▪ The consistently high breeding
numbers in northern Europe
will continue to lead to a winter
cormorant population of some
5,500 birds on Swiss waters.
▪▪ The number of over-summering
cormorants (without
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management) will rise and
lead to more widespread and
larger breeding colonies in
Switzerland and adjacent areas
in neighbouring countries.
▪▪ No pan-European Action
Plan will be applied in the
next few years, which would
affect cormorant numbers in
Switzerland.
Thus, the provisions for continuing
cormorant management during
the winter were maintained.
The 2005 Action Plan laid down
the following as a basis for
management in the summer:
▪▪ In intervention areas,
cormorants starting to establish
breeding colonies and flying in
to feed are scared away.
▪▪ In non-intervention areas,
cormorants are allowed to enter
and establish breeding colonies
undisturbed.
As the spatial and temporal
dynamics of the formation of
breeding colonies, and the number

of over-summering cormorants,
cannot be predicted, and there
were fears in the fishery sector of
uncontrolled growth in cormorant
numbers, a Conflict Resolution
Committee was set up. This
consisted of one representative each
from FOEN, the ‘Schweizerischer
Fischerei-Verband’ (the Swiss
Fishing Association), the
‘Schweizer Vogelschutz SVS/
BirdLife Schweiz’ (BirdLife
Switzerland) along with regional
representatives. This Committee
was to meet when one of the
following trigger criteria applied:
▪▪ The number of breeding
colonies in Switzerland has
increased to five or more, or the
number of colonies on the same
lake or in the same canton is
more than two.
▪▪ The number of breeding
cormorants in Switzerland has risen
to 100 or more breeding pairs.
▪▪ The damage to nets of
commercial fishermen
on a lake has reached an
unacceptably high level, based
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on a joint assessment by the
commercial fishermen and the
regional fisheries agency. [It
is recognised that cormorants
adversely affect the commercial
fishery on certain lakes. The
birds take fish from the nets,
thereby tearing holes in them,
and professional fishermen have
to alter their working hours in
order to set and recover nets
during periods of the day when
cormorants are not active. There
is no obvious means of avoiding
these problems.]
▪▪ A member of the working group
‘Cormorant and Fisheries’
reports an extraordinary,
regional problem in an
intervention, non-intervention or
overlap area.
Full details of the Swiss
management plan (in German, with
an English summary) is available
from the following web address:
http://www.news-service.admin.
ch/NSBSubscriber/message/
attachments/371.pdf
The Action Plan as it applies
to the situation in winter has
not been contested, and around
1,000 cormorants are shot each
year. However, the agreed Action
Plan for summer has come under
pressure and been subject to debate.
Cormorants started to breed in
Switzerland in 2001 and when the
management plan was adopted in
2005, the threshold of 100 breeding
pairs for convening the Conflict
Resolution Committee had already
been reached. The Committee
subsequently met twice but did not
come to an agreement. For fishery
stakeholders, the threshold of 100
breeding pairs had often been cited
as a level for triggering intervention
at breeding colonies, but this was
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contested by the bird conservation
societies who advocated sticking
with the agreement to apply the
system of intervention and nonintervention areas.
So far, all breeding colonies
(six colonies with a total of 547
breeding pairs in 2009) have been
established in non-intervention
areas and, to date, no measures
have been taken at these sites.
However, with the continuing
increase in the oldest and largest
colony on Lake Neuchâtel, pressure
from the fisheries associations
(both commercial and angling)
has increased to destroy part of
the colony. In this instance, and in
contrast to the Action Plan, damage
to fisheries and not protection
of threatened fish species is the
main argument for taking action.
There is strong opposition from
nature conservation societies to
such action, in particular because
the colonies are situated in
water bird reserves. In 2009, the
federal government changed the
legislation to allow management
measures (in particular oiling of
eggs) in federal waterbird reserves
of national and international
importance to reduce damage to
fisheries. No intervention has taken
place so far because in 2011 the
federal administrative tribunal
accepted an appeal by nature
conservation associations against
the first authorisation issued by the
department of environment.
As the revised management plan
has not been accepted by all
parties involved, in particular
with regard to management
during the breeding season, the
Department of Environment
dissolved the cormorant working
group in 2009.

6.12 Case Study No. 12.
Denmark — National
cormorant management
plan — local actions and
reduction of breeding output
For further details contact Henrik Lykke
Sørensen (HLS@sns.dk)

A cormorant management plan was
first issued in Denmark in 1992 by
the Ministry of the Environment
in response to the marked increase
in the breeding population of
cormorants. This followed the
introduction of measures to protect
the species, from 1980 in Denmark
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▪▪ Lays down guidelines for
regulation;
▪▪ Identifies the expected effect
of the Management Plan; and
describes the internal allocation
of responsibility within the
Danish Nature Agency.
The management plan also includes
requirements for the continued
monitoring of the cormorant
population with a view to ensuring
that the conservation status of the
species remains satisfactory. The plan
provides for a range of management
tools to be used in resolving
cormorant-fishery conflicts:
Technical measures —
Modification of pound nets
(Section 4.2.1) in order to make
it more difficult for cormorants
to catch fish inside the ‘pot’ of
the net has been used with some
success. However, the technique
is not widely applied due to the
extra work involved in modifying
the nets and the negative effect of
the modifications on subsequent
catches.
Cormorants on pound net, Denmark. Photo courtesy of Steffen Ortmann.

and 1981 in the remainder of
the EU, subsequent to the Birds
Directive. The increasing population
led to numerous complaints from
Danish fishermen and reports of
reduced catches and cormorant
damage to fishing gear. It resulted
in the formulation of a national
cormorant management plan.

fisheries, while maintaining the
cormorant’s protection and survival
as a Danish breeding bird. The plan is
designed to provide the Danish Nature
Agency with the best possible tools
to manage cormorant populations
in respect of this objective.

The current management plan was
approved in 2010, with the main
objective of ensuring that the size
and distribution of the cormorant
population did not cause unacceptable
damage to fish populations and

▪▪ Describes the present status
of the cormorant population
in Denmark and the conflicts
caused by cormorants;
▪▪ Describes the experiences with
different management tools;

The plan:

Scaring of birds — Various
methods are used to protect
migrating smolts and fishing gear
and to prevent the formation of new
colonies. Shooting is the method
most commonly used, sometimes in
combination with other deterrents
(e.g. gas cannons, fireworks, and
other audible and visual scaring
devices) to reinforce the effect of
the scaring techniques.
Egg oiling — This is used to
control unwanted population
growth in certain defined regions.
The effort is concentrated on sites
in or close to important areas for
fish or fisheries and is only used
on ground-nesting colonies. In
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recent years, the majority of eggs
have been oiled in large colonies
in Western and Northern Jutland in
an attempt to reduce the number of
cormorants foraging in the fjords
in West Jutland. Egg oiling is
believed to have a long-term effect
on cormorant numbers at a local or
regional level, but the effects can be
variable (see Section 4.5.1).

Shooting at pound nets — The
Danish Nature Agency can issue
permits to owners of standing
fishing gear to permit them to
shoot (to kill) cormorants within
1000 m of standing fishing gear,
precluding the breeding period
from April to July. Around 4,000
birds are shot annually near
standing fishing gear.

Removal of nests to avoid new
colonies — Nests are removed and
birds harassed at certain breeding
sites to prevent new colonies from
becoming established.

Shooting in the hunting season
(autumn/winter) — A large
research project on such shooting
was reported in 2008 and was
used to inform the review of the
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management plan and future policy
decisions in Denmark. A brief
summary of this work is provided
in Section 4.5.2.
Fish farms — The Danish Nature
Agency can issue permits to shoot
cormorants within fish farm sites.
The permit requires that other
methods have been tried first. In
practice, all the fish farms are
protected by nets or wires and only
a few birds are shot at these sites.

