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The occurrence of the Great Cor mor ant Phalacrocorax carbo in
Sweden, with special emphasis on the recent population growth

HENRI ENGSTROM

Thepopulation of Great CormorantsPhal acrocorax carbo
sinensis in Sweden has increased considerably in size
during recent decades and currently Sweden holdsabout a
quarter of the total Northwest European population. In
1999, the population contained an estimate of 25,600
pairs, distributed over about 154 colonies. The increase
was particularly strong between 1986 and 1994 (mean
annual increase 31%), and the population grew from 1800
to 15,500 pairs. After the mid-1990s, the population in-
creasewithin most of the core areaappear to havelevelled
off, while now fluctuating in size. However, in some
northern breeding areas (including the coasts of Soder-
manland, Uppland, Gotland and several |akes) the popula-
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tion continued to grow at a high rate. With growing
cormorant numbers, conflictswith human interests, main-
ly fishery, have increased. Hunting and egg pricking have
frequently been used as methods to reduce cormorant
densities locally and to solve fishery related problems. It
seems, however, as these measures, in most areas, only
have had limited effectsin terms of stabilising or reducing
population size of cormorants.
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Introduction

In many countries in Europe the Great Cormorant
Phalacrocorax carbo sinensisbecame extinct inthe
19th century or remained at low numbers (Zijlstra&
van Eerden 1989, Lindell et. a 1995). In the early
1970s only a handful of colonies existed in the
Netherlands, Sweden and Denmark and the total
population in Europe consisted of no more than a
few thousand pairs (Bregnballe 1996). However,
due to severa protective measures taken in various
countries in the period 1965-1980 the population
slowly started to recover. Fromabout 1980 andinthe
following 10-15years, popul ationsof cormorantsin
several countries showed a spectacular population
development withannual increasesof 10-25% (Breg-
nballe 1996). From about the mid 1990s, the popu-
lations in the core areas of the Netherlands, Den-
mark, Germany and southern Sweden appear to have
became saturated.

The return of the Great Cormorant has been so
successful that renewed conflicts have come into
existence in many areas. This hasled to a pressure

from, mainly, fishery organisations to reduce cor-
morant humbers. The main areas of conflict are
related to (1) effects on natural fish populations
leading to decreases in fishery yields (e.g. Keller
1995, Suter 1995b, Dekker 1997, Engstrém 2001),
(2) predation and damage to fish in standing fishing
gears (Bildsoe 1998, Engstrom 1998), (3) fish con-
sumption at fishfarms(Osieck 1991), and (4) effects
on the vegetation at breeding and roosting sites.
Inthemanagement recommendationsfor theGreat
Cormorant in Europe, itissuggested that each coun-
try, or regional authority, should attempt to reduce
theseconflictsby local solutions(Anonymous1997).
In 1995, Sweden joined the European Community
and the open hunting season on cormorantshad to be
abolished. Dueto increasing conflicts between cor-
morants and mainly fishery interests, local authori-
ties have in several areas decided upon widespread
control actions during the last ten years. In addition
to management practises approved by local author-
ities, anumber of illegal actions against cormorants
have taken place in the same period. However,
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Cormorant colony (17 nests) at the islet Masgrund close to the island of Svarté in southern Kalmars Sound, 1965. In total, 71
chickswerekilled that year at the colony and the cormorantsdid not return to theislet the following year. Tage Olsson at ahide
used for duck hunting (photo Edling Olsson).

Skarvkoloni (17 bon) p&dMasgrund ca 1 000 mfran Svartt i sodra Kalmarsund 1965. 71 ungar dodades det &ret och skarvarna
&terkomaldrig mer till platsen. Skjutskaran anvandes vid andjakt. Fotot taget av Edling Olsson med fiskardrangen Tage Olsson

i skaran.

despite the disputed value of present day manage-
ment actions, no effort hasbeentakento evaluatethe
effects on local or national cormorant population
sizes. Furthermore, noinformation existson to what
level management actions has solved or reduced
fishery-related problems in Sweden.

The aim of this study is to give data on the
population development of the Great Cormorant in
Sweden, with special emphasis on the last fifteen
years with rapid population growth and extensive
geographical expansion. Thispaper asoreviewsthe
historical distribution of the cormorant in Sweden.
Moreover, data on management practisesto control
cormorant numbers and illegal persecution are pre-
sented, and therolesof these actionsareevaluatedin
relation to population development.
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Methods

| gathered dataon recent popul ation estimates of the
sizeof Great Cormorant colonies, mainly fromlocal
ornithologists. Annual number of breeding pairsare
based on nest counts, usually at the peak breeding
season. Normally, agroup of nestswasconsidered as
a colony when separated by at least 200 m of water
from other clumped breeding pairs. In rare cases,
datafrom an established colony weremissingin one
year. In those cases, | chose avalue in between the
most immediate accurate sampling years. Data on
management actions were collected from County
Administration Boards, and data on illegal actions
mainly from persons doing the inventories.

The geographical division of the datais based on
provinces. Data from Lake Véttern, Lake Vanern,
Lake Hjdlmaren and Lake Md aren (the four largest
lakes of Sweden) are treated separately. Data on
cormorant historic distribution were collected from
the literature.



Results

Archaeological data

Thehistory of the Great Cormorant in Sweden after
the last glaciation has recently been examined by
Ericson & Hernandez Carrasquilla (1997), and re-
sultsfrom their study are summarised here. Cormo-
rant remains, found at archaeological excavations,
have been recorded from more than thirty placesin
southern Sweden, including the provincesof Bohus-
I&n, Skane, Blekinge, Oland, V astergétland, Gotland
and Uppland. The oldest bone remains are ca 9000
years old. Some of the remains are from nestlings
and juveniles (i.e. from Oland, Gotland and Upp-
land) which indicates the existence of breeding
populations at that time. Based on bone sizes, the
prehistoric Baltic cormorants appear al to have
bel onged to the nominate subspecies (Ph. c. carbo).

Recent history

Intheliterature, the presence of cormorantsin Swe-
den was mentioned, probably for the first time, in
1555 (Olaus Magnus). Possibly, cormorants (sinen-
sis?) bredin Sweden at that time. L ater, inthe 1690s,
the famous naturalist Olof Rudbeck the Younger
observed cormorants on several occasions at an
expedition to northern Sweden (Brusewitz 1985). A
cormorant in breeding plumagewasal so shot by this
expedition in the Bothnian Bay. Neither Olof Rud-
beck (1660-1740) nor Linnaeus (1707—78) men-
tioned any presence of breeding cormorants from
their journeys in Sweden, and most likely, cormo-
rants did not breed in Sweden during the 17th and
18th centuries.

Inthe 19th century, cormorantsareknownto have
inhabited some lakes and coastal areas in the prov-
inces of Skane and Blekinge (Ekman 1922, Anders-
son et. a 1984 and referencestherein). In Blekinge,
colonieswereknownfrom Saltédrna(Ronneby archi-
pelago), Dragsd (Hoby parish) and Tromt6 (Karls-
krona), and possibly they bred also at other sites. It
isunknown when cormorants becameestablishedin
Blekinge, but probably it occurred in the early 19th
century. The distribution of cormorants in Skéne
seemsto havebeen somewhat morerestrictedthanin
Blekinge, and colonies are only known from Lake
Krageholm and Lake Snogeholm. The colony at
L akeKragehol m probably becameestablished some
time during the early 1870s. The total population
within Skéne, and possibly also in Blekinge during
the 19th century, most likely was small, breeding
irregular, and never included any large concentra-

tions similar to present day levels. For example, the
colony at L ake Krageholm contained some 50 pairs
after some years of existence. Two Ph. c. sinensis
shot at Lake Krageholm in April and May 1881
(stored at Lund Zoological Museum) suggest that
breeding cormorants in Skane and Blekinge be-
longed to the subspecies Ph. c. sinensis. At Lake
Krageholm, and probably Skane as a whole, the
cormorants seem to have disappeared at around
1881 dueto destruction of nestsand hunting (Nean-
der 1918). However, Ekman (1922) mentioned breed-
ing at Lake Krageholmssjon still in 1887. When the
cormorant disappeared as a breeding species from
Blekinge is unclear, but colonies may have existed
until theearly 20th century. Information fromVagn-
sO (Hoby parish, Blekinge) (Neander 1918) suggests
that cormorants may have bred therein the cavity of
an old oak-tree until 1909. Nevertheless, probably
no breeding occurred in Sweden after 1909, at the
latest, and the cormorant did not reappear as a
breeding speciesin Sweden until the late 1940s.

Present distribution

The current distribution of Great cormorants in
Sweden, as presented bel ow, coversthe period from
the 1940sthrough 1999. Somedataarealsogivenfor
2000. If not otherwise stated, population size data
arefrom 1999. The number of breeding pairsfor the
different regionsare presentedin Table 1 and colony
sizes in Table 2. Table 3 shows the number of
disturbed and deserted colonies per province. Lega
disturbance of colonies usually means egg pricking
while illegal disturbance smashing of eggs, nest
destruction and killing of young. The size distribu-
tion of deserted coloniesis presented in Table 4 and
thenumber of shot cormorantsreported to the Coun-
ty Administration Boards is shown in Table 5.

Statusin different provinces

Bohuslan and Halland

Along the Swedish West Coast cormorants com-
menced breeding in 1995. Three small colonies are
currently known to exist: Flatskér (Askims fjord,
Bohuslén, 70 pairs), Soteskdr (Bohudlén, 7 pairs)
and Vendel sbarna (Halland, 58 pairs). Unsuccessful
breeding attempts are known also from three other
places during 1990s. Fishery related conflicts is a
growing problem along the West Coast, mainly due
to increasing concentrations of non-breeding birds
at summer, and over-wintering birdsthroughout the
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Table 1. Number of breeding pairs (nests) of Great cormorants Ph. carbo sinensisper year and province, separated
onlakesand coast, in Sweden 1948-1999. Thefar right column (%—99) showsproportion of pairswithin each area.
Populationsutveckling, antal par (bon), for mellanskarv i Sverige 1948-1999. Kolumnen langst till hdger visar

andelen par per omrade.

1985 1986 1987 1988 1989 1990 1991 1092 1993 1994 1995 1996 1997 1998 1999 %99
L akes sjoar

Halland* 6 1 1 22 0 00
Skéner* 107 483 842 1098 1007 1009 1305 1186 1312 51
Sméland*** 10 5 15 45 8 98 04
Ostergotland**** 16 150 211 334 532 668 953 1099 43
Vastergotland 1 3 4 6 6 9 14 27 10 125 9 126 206 08
Lake Vattern 10 12 38 53 180 325 13
Lake Véanern 10 22 48 122 206 272 409 579 797 958 1094 43
Lake Hjalmaren 23 118 163 388 15
Lake Maaren 4 32 6 79 18 379 15
Total inland (Iakes) 1 3 14 28 161 630 1212 1638 1900 2382 3155 3839 4901 192
Charge on % 200 367 100 475 291 92 35 16 25 32 2 28

Coast kust

Bohuslan 26 30 2 4 77 03
Halland 3 2 4 58 02
Skéne 3 143 680 1028 1234 682 479 663 793 31
Blekinge 1 7 69 183 350 543 700 650 1280 1761 1727 1233 1584 1389 54
Oland 10 62 ?2 14 12 199 519 52 2 2 12 <01
Sméland 1785 1861 2452 3098 3027 3878 4577 6654 6468 6841 5964 7443 5846 7027 8403 329
Ostergétiand 280 446 950 1064 1128 1905 2746 2573 2165 1818 1621 1852 72
Gotland 85 390 1005 1035 1221 1776 2587 2943 115
Sodermanland 50 174 263 125 425 664 362 1615 2175 2389 3016 118
Uppland 30 100 200 332 573 1092 1422 56
Gastrikland Sméland 70 0 00
Halsingland 1948 1955 1960 1965 1970 1975 1980 7 32 0 0 12 5 0 00
Medelpad b 75 ? 125 175 337 753 2 38 8 03
Angermanland 3 2 137 300 451 615 24
Vé&sterbotten 9 <01
Total coast 1785 1861 2469 3447 4616 5414 6450 8849 10577 13898 13766 15877 14234 17571 20676 808
Changeon % 4 33 4 34 17 19 37 20 31 -1 15 -10 23 18

Total coast + Iakes 1785 1861 2470 3450 4630 5442 6611 9479 11789 15536 15640 18226 17389 21367 25577 100
Total changein % 4 33 40 34 18 21 43 24 32 1 17 -5 23 20

*Ottersjon; ** Ellestadsjon, Vombsjon, Ringsion, Rossjon och Ivasjon (+4 lakes with occasional

winter, which are blamed for consuming large
amounts of fish. The colonies of Flatskar and Ven-
delsbarna have been subjected to human persecu-
tion. (Data from: Tommy Jaras, Jan Uddén, and
Anders Hultfelt).

)

Skane

The cormorant re-established in Skéne in 1991.
Colonies were founded both along the coast and in
freshwater. In 1999, coastal coloniesweresituated at
Eskilstorpshol mar (543 pairs) and Gréen (250 pairs),
both in  Oresund Strait. Six freshwater colonies
exist, of which the largest arelocated at Lake Elles-
tads6n (708 pairs), Lakelvdgon (410 pairsin 2000)
and Lake Ringsjon (173 pairs). All major colonies
(except for Ringsjon) appear to have stabilised in
size. Conflictswith the commercial fishery are pro-
nounced in several of thelakes. Still, human distur-
bance has been low at the majority of the breeding
sites. (Data from: Gunnar Andersson, Patric Carls-
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breeding); ***Salen, L&en, Vidosten, Bolmen, Késen, Mockeln och Virstadsjon;

son, Hans Cronert, Greger Flyckt, Pauli Kananen,
and NilsKjellén).

Blekinge

By far, the largest colony in Blekinge is located at
Frostensskarv (Ronneby) and contained 1613 pairs
in 2000. The colony establishedin 1987 and its peak
size was reached in 1995. The island of Frostens-
skérv is leased from the private landowner by the
Swedish Ornithological Society to secure undis-
turbed breeding conditionsfor thecormorants. Small
colonies are found also at Eneskérvet, Karlshamn
(17 pairs) and Annaskér, Torhamn (20 pairs). Illegal
disturbancehasoccurred at several of thecoloniesin
Blekinge. In an attempt to hinder settlement of new
coloniesat someislands, potential nesting treesand
shrubs have been cut down and sheep allowed to
graze. It seemsasif these actionshave been success-
ful in terms of reducing or hinder breeding at these
islands. For unknown reasons the eastern part of



Table 2. Number of commorant colonies, per colony-
size category and province/lake in Sweden in 1999.
Antal skarvkolonier per kol onistorlekskategori i Sverige
1999.

101- 501-

1-10 11-100 500 1000 >1001 Total
L akes sjdar
Skéne 1 2 3 1 7
Sméland 3 2 5
Ostergétland 2 5 5 12
V éstergétland 2 1 1 4
Sodermanland 1 1
LakeVéttern 1 3 1 5
LakeVéanern 2 11 1 1 15
Lake Hjdlmaren 2 6 1 9
Lake Malaren 6 8 1 15
Total 20 38 13 2 73
% 27 52 18 3 100
Coast kust
Bohuslan 1 1 2
Halland 1 1
Skéne 1 1 2
Blekinge 2 1 3
Smaland 2 3 3 3 3 14
Oland 2 2
Ostergétland 2 8 5 15
Gotland 1 1 2
Sodermanland 1 7 9 17
Uppland 1 4 5 10
Medel pad 1 1 2
Angermanland 2 1 2 5
V ésterbotten 1 1
Total coast 11 30 25 5 5 76
% 14 39 33 7 7 100
Total inland+coast 31 68 38 7 5 149
% 21 46 26 5 3 100

A further 5 col onies probably exist of which breeding pairsareunkown
(Gotland: 2, Oland: 1, Sddermanland:1, L. Mdaren: 1).

Blekingeisonly sparsely populated by cormorants,
and the popul ation appearsto bewell below carrying
capacity. Overall, conflictswiththefishery appear to
be small inthe area. (Datafrom: Lars Carlsson and
Lars Mollersten).

Smdland

The cormorant re-established as a breeding species at
theisland of Svartdin Southern Kalmarsundinthelate
1940s, after having been absent for more than 40
years. Theexact year of establishment isunknown but
breeding is indicated from 1948 when a flock of
cormorantswasobserved by Bengt Berg near aheron-
ry at Svart6 (Berglund 1956). From 1951, ca 30 pairs
are known to have bred at Svartt (Berglund 1958).

Currently, in terms of number of breeding pairs,
the coastal area of Sméland is the most important
breeding area for cormorants in Sweden. In 1999,
three colonies exceeded 1900 pairs and the total
number of pairsattempting to breed comprised 8400
(34% of the total Swedish population). In 1999, a
total of 14 colonieswerefound on the coast and five
in freshwater. The freshwater colonies are al very
small and included altogether 98 pairs.

Human disturbance is common at many colonies
in Sméland and has conveyed rapid changesin size of
some colonies. Moreover, disturbances have also
contributed to the extinction of colonies, and the
dispersal of individuals over the area. For example,
during thelast fifteen years, no lessthan 17 colonies
have been subjected to human disturbance, of which
10illegally. Ten colonieshavevanished duetoillegal
persecution while 13 (mainly small) colonies are
thought to have been deserted, seemingly without
any clear human disturbance. The most well known
colony destroyedillegally by humansisthecolony at
the idand of G&sb in northern Kalmar Sound. The
wholecolony, consisting of ca3000 pairs, was exter-
minated during the peak breeding season in 1993 by
somelocal peoplewho cut down all the nesting-trees
at the island. Despite extensive human disturbance,
the populationin Smaland asawhol eappearsto have
remained strong and the population size has been
fairly constant since 1992. The apparent stability in
population size may partly be explained by the fact
that two colonies with large numbers of cormorants
have devel oped at islands (Norra Sandholmen-Svar-
t6-Toérnholmen and Svartingskér) where colonies
have been undisturbed. Currently, management ac-
tionssuch asegg pricking areallowed at all colonies
except for the protected sitesat Kungsholmen, Norra
Sandhol men-Svart6-Térnholmen and Svartingskér.
During the period 1994-2000, a mean of 2065 cor-
morants were reported shot every year. (Data from:
Roger Alman, Kjell Johansson, Sven Johansson,
Tommy Larsson, BoLewander, LarsLindell, Krister
Wahlstrém and Ake Widgren).

Oland

Thefirst documented breeding at Oland occurredin
1989. Until 1999, colonies are known from at least
four sites. Thelargest colony developed at the small
island of Marskéar (L6t) and reached 510 pairs in
1996. However, at around 1996, the nesting trees at
Marskér were cut down by the landowner, and since
then only a few pairs have bred at the isand. An
accurate figure for the current population on Oland
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Table 3. Great Cormorant colonies (includ. 13 solitary pairs) of Sweden 1985-1999. The table shows number of
disturbed (legally/illegally) and deserted colonies per province/lake.

Kolonier av mellanskarv i Sverige (inkl. 13 solitarhackningar) aren 1985-1999. Tabellen visar antalet stérda
(legalt/illegalt) och dvergivna kolonier (pga manskl. stérning/utan synbar ménsklig stérning) fér respektive

landskap/g 6.

Province/lake Known colonies  Coloniesin Legaly llegaly Deserted due Deserted Datalacking
1985-99 1999 disturbed disturbed to human seemingly without

disturbance any human dist.

Landskap/sjo Kanda Kolonier Legalt lllegalt Overgivnapga  Spontant Narmare
hackningar 1999 stérda stérda mansklig overgivna uppgift
1985-99 storning saknas

L akes/sjdar

Skane 12 7 2 4 1

Smaland 8 5 1 2 1

Ostergétland 14 12 1 4 2

Véstergdtland 6 4 1 1 1

Sodermanland 1 1

LakeVéttern 5 5

LakeVanern 16 15 1 1 1

Lake Hjalmaren 11 9 3 2 1 1

Lake Malaren 19 16 1 1 2

Coast/kust

Bohuslan 3 2 1 1

Halland 3 1 1 2

Skéne 4 2 2

Blekinge 5 3 1 3 1 1

Sméaland 34 14 7 10 9 11

Oland 4 3 1 1

Ostergotland 23 15 5 12 8

Gotland 6 4 1 1

Sodermanland 19 18 1 1

Uppland 11 10 3 1

Géstrikland 1 0 1 1

Hélsingland 4 0 4

Medel pad 2 2

Angermanland 7 5 2

Vasterbotten 1 1

Tota lakes 92 74 6 11 4 9 5

Total coast 127 80 15 31 20 26 1

Total lakest+coast 219 154 21 42 24 35 6

is not available but amounts probably to no more
than some ten pairs. The low population density at
Oland isahbit surprising considering the large areas
of shallow water suitable for feeding on the eastern
side of the island. One explanation for the small
number may bethelack of suitablebreedingisiands.
(Datafrom: Lars Lindell).

Ostergétland

In Ostergotland cormorantscommenced breedingin
1988 at Hanskaren (inthe outer mouth of Braviken).
In the 1990s, col onies became established at agreat
number of placesand thenumber of pairsattempting
to breed increased rapidly. Along the coast, peak
numberswerereachedin 1994 (2746 pairs). Withan
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amost exponential population increase of 49% per
year for the period 1990-1994 the population then
decreased (-7% per year) in the period 1995-1999.
In 1999, the coastal population consisted of 1852
pairs distributed over 15 colonies. Freshwater colo-
nies have continued to increase and reached 1099
pairs in 1999. Only one colony has exceeded 500
pairs (Lilla Jarknd with 642 pairs in 2000), but
within Lake Roxen, six coloniesfairly closeto each
other contained 894 pairs in 1999 (521 pairs in
2000). Thefirst freshwater colonieswerefoundedin
1992 and presently colonies are known within four
lakes: Lake Roxen, Lake Glan, Lake Sommen and
LakeTakern. Thecolony at Lake Takern, 10 pairsin
1999, was first established in a quagmire but was
abandoned at an early stage.



Table 4. Size distribution of cormorant colonies in
Sweden 1985-1999 that have been deserted either by
human disturbance or spontaniously.
Sorleksfordelning hos skarvkolonier som évergivits
spontant eller pga ménsklig stérning 1985-1999.

No. of pairs With disturbance Without disturbance

Antal par ~ Med stérning Utan stérning
N % N %
1-9 4 17 27 77
1099 10 43 5 14
100499 7 30 2 6
500- 2 9 1 3
Total 23 100 25 100

Conflictswith thefishery are pronounced, bothin
freshwater and along the coast. On the coast, more
colonies have been subjected to human disturbance
than el sewhereelsein Sweden. For example, in 1994
(peak year) 55% of al breedings (1635 pairs) were
destroyed, mainly by egg pricking, either legally or
illegally. For the period 1994-1999, an average of
707 (24%) of all commenced breedings were de-
stroyed. Reported shooting includes a mean of 254
(max. 551) cormorants shot per year (1992-1999).
Recently, control measureshaveinvolved alsofresh-
water colonies, and in 1999 and 2000, 2 000 eggs
were pecked each year in Lake Roxen while shoot-
ing numbered 141 and 300 birds, respectively. In
total, along the coast, illegal disturbances have oc-
curredin at least 12 colonies resulting in the disap-

pearance of 8 colonies. Lega disturbances have
involved five colonies. In terms of breeding pairs,
the southern part of the coastal area most likely
containsapopul ationbel ow carrying capacity dueto
systematichuman disturbance. Thisdisturbancemay
possibly have contributed to the strong increase
observed in southern Sédermanland in recent years,
where disturbance has been low. (Datafrom: Goran
Andersson, Goran Hector, Lars Hedenstrém, Lars
Gezelius, Viking Olsson and Lars Svensson).

Vastergétland

Thefirst colony founded inland (after the disappear-
ance of the cormorant in the early 20th century)
probably took place in Lake Ymsen in 1987. This
colony contained ca 135 pairs in 2000. Currently,
Lake Vanern is the stronghold for the species in
Vastergdtland (see below). Recently, breeding at-
temptswithsmall coloniesareknowna sofromLake
Hornborgargon (76 nests), Lake Févren (possible
breeding), Lake Torpasjon and Lake Asunden. Prob-
ably no chickswereproducedinany of thesecolonies
in1999. (Datafrom: Kjell Andersson, NilsEriksson,
Gerard Gautier, Henri Engstrém and Peter Faldt).

Gotland

In 1992, cormorants re-established at the island of
LillaKarlsd with nests placed among breeding guil-
lemots on cliff shelves. A second colony with nests
placed in trees was founded in1995 at L aus Holmar
at southeastern Gotland. Small ground breeding col-

Table 5. Number of shot cormorants reported to County Administration Boardsin Sweden 1992—-2000. Hunting

also occurred at Lake Glan but figures not available.

Antal skjutna skarvar rapporterade till 1&nsstyrelserna 1992—2000. Jakt férekom &ven vid Glan, men siffror g

tillgangliga.
Year Coast Coast Coast Coast Coast L.Krage Lake Lake Lake Lake Totalt
Bohusdn Blekinge Smdland Oster- Uppland holmssg., lvésion  Roxen Hjam- Maélaren
Oland gotland Ellestads. aren
1992 ? 132 132
1993 ? 229 229
1994 788 107 895
95-99: 95-99:

1995 <10/year 1740 157 200 (tot.) 1897
1996 2915 176 132 2 3225
1997 2296 no permit few 2296
1998 153 2739 439 few 3178
1999 100 1548 541 111 141 554 2895
2000 82 2430 478 112 300 511 33 3864
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onies also existed (1998) at Northern Gotland: Ava-
grunn (7 pairs) and Askugrunn (60 pairs). At thetwo
main colonies, population increase has been strong
in recent years although the colony at Lilla Karlsd
now shows signs of levelling off. The Lilla Karlsd
colony contained 2268 pairsin 2000 and that at Laus
Holmar 1120 pairsin 2000. Both coloniesare situat-
ed within protected bird areas. (Data from: Stellan
Hedgren, Bjorn Hjerngvist and Kjell Larsson).

Sidermanland

Inrecent yearscoastal populationsin Sédermanland
have increased considerably in size and during the
period 1995-1999 the number of breeding pairs
increased by 74% annually. The total number along
the coast included 3016 pairs distributed over 18
coloniesin1999. Conflictswiththefishery appear to
below inthearea. Disturbance(legal) isknown only
from one colony. Most colonies are of medium size
and no colony exceeded 500 pairs in 1999. Inland
coloniesexist at LakeM & aren (seebelow) and Lake
Nésnaren, Katrineholm (15 pairs in 2000). (Data
from: Ake Andersson, Henri Engstrém, Bjérn Lun-
dberg, Agne Swenzén and Bengt Soderlund).

Uppland

Intheprovince of Uppland cormorantsbreed only at
scattered localities. Cormorants established for the
first time in the area in 1993 and the area is not
saturated. Current colonies are concentrated in two
main areas. | n the south: Svartldgafjarden — Galnan
— Furusundsleden (five colonies) and in the north,
L 6vstaand Gévle Bays (three colonies). In between
these two areas at | east two small colonies exist east
of Hargshamn (Galtfjarden) but parts of theareaare
not very well censused. The coastal colonies have
increased withan averageof 77% per year duringthe
period 1995-1999. Thethreemost northern colonies
in Lovsta Bay and Gévle Bay were all subjected to
severe human persecution in 1999, and production
of young was probably close to zero at these colo-
nies. Inthenorthernareaconflictswiththefisheryis
currently intense and fishermen blame both cormo-
rantsand seal sto cause damageto thefishery. About
1400 pairs initiated breeding in Uppland in 1999.
(Data from: Martin Amcoff, Henri Engstrém, Lars
Gustavsson and Roland Staav).

Gastrikland
Onecolony initiated breeding ontheisland of Klubb-
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stenarnain 1998 (70 pairs) but failed to produce any
young. This failure was most likely due to human
persecution. No breeding attempts are known from
the areain 1999. (Data from: Per Aspenberg).

Halsingland

Occasional breeding isknown at four islets (Fisket,
Storhdllen, Korvgrund, Remmarharet) during the
period 1993-1998. For unknown reasons, the cor-
morants have failed to establish permanent colonies
withinthearea. Thecolonieswereall very small and
never reach morethan afew pairseach. (Datafrom:
Mats Axbrink).

Medel pad

The first documented breeding occurred in 1993.
Currently two coloniesexist at Rodskéret (Tynderdd
parish, 82 pairs) and Skallandsskéret (an islet near
Rodskéret, 5 pairs). (Datafrom: Lars Olausson).

Angermanland

Breeding is known from at least seven sites during
the period 1994-1999. The two largest colonies at
Gnéaggen (282 pairs) and L angskarsklubb (301 pairs)
are found on rocky islets surrounded by fairly deep
water. (Data from: Kurt Holmaqvist).

Vasterbotten

One colony consisting of nine pairs established on a
rocky islet (Rémsel 6grundet) in 1999. No breeding
occurred at this site in 2000. This colony probably
was the most northern breeding site ever for Ph. c.
sinensis in Sweden. (Data from: Urban Grenmyr).
However, in 2000, a colony holding 31 pairs was
established in Finland in thefar north of the Bothni-
an Bay. Most likely these cormorants belong to the
sinensis subspecies (Timo Asanti, Finnish Environ-
mental Institute, pers. comm.).

Statusin major lakes

Lake Vanern

LakeVanernisthelargest lake in Sweden (570,000
ha). In 1989, cormorants established for the first
time at the small idet of Ruskskér near Luron.
Currently (2000), 17 fairly evenly distributed colo-
nies containing 1140 pairs are found over the lake
except in the north-eastern part (i.e. Dalbosjon). All
colonies but one are small and consist of less than



150 pairs. The largest colony is situated on western
Kallandsod (620 pairs) and is the largest genuine
freshwater colony in Sweden. The population in-
crease of Lake Vanern has declined from a yearly
averageof 99%in 19901994 to 33%in 1995-1999.
Conflicts with the fishery are intense in many parts
of the lake, particularly in the south-eastern part.
Bite-marks on fish inflicted by the cormorants in
fyke and gill nets are common problems. However,
reports of human disturbance at coloniesarefew. In
an attempt to locally reduce cormorant breeding
output, and thus damage to the fishery, local author-
itiesin collaboration with fishermen and ornithol o-
gists treated eggs with paraffin oil at the colony of
Dagskar, Kinneviken, in 1999 (L andgren 2000). The
effort, which also included afollow-up of other bird
species and neighbouring cormorant colonies, will
be evaluated first within a few years time. (Data
from: Thomas Landgren).

Vattern

Cormorantsstarted breedinginLakeV étternin 1994
at the rocky idlet Jungfrun. The colony decreased
from 25 pairsin 1999 to one pair in 2000. Currently,
thelargest colony islocated at theisland of Erkerna
in the outer Motala Bay and nests are placed in
mature forest. The colony held 220 pairsin 2000. In
1999, atotal of five colonies were found in Lake
Véttern of which three colonieswere situated in the
MotalaBay areaand two coloniesin thevery north-
ern part of thelake. Conflictswith thefishery appear
to below in the area and there are no reports of any
human disturbancewithin any of thecolonies. (Data
from: Lars Gezelius and Ola Strand).

Hjalmaren

Cormorants settled in Lake Hjdmarenin 1996. The
population increase was rapid, and in 1999 the
population consisted of 388 pairs distributed over
nine colonies. All colonies except one (Pjukstenar-
na, 172 pairs, 2000) contained | essthan onehundred
pairs. At the moment, conflicts with the fishery are
intense and damage to fish in fishing gears is the
largest problem. Five colonies have been subjected
to human persecution of which two illegally. In
autumn 1999, fishermen and hunters, with permis-
sionfromlocal authorities, organi sed common hunt-
ing with the aim of reducing the overall number of
cormorants. Hunterswerespread out over largeparts
of the lake, including islets and popular roosts, and
atogether 554 cormorants were shot. This large-

scale hunting procedure was repeated in 2000, this
time involving more than 100 hunters at each time
during three occasions. With the same hunting pres-
sure 242, cormorants were shot on 21 August, 80
cormorantson 28 August and 61 on 1 September. In
total 750 birdswere allowed to be shot in 2000. The
huntersnoted that the cormorantsbehaved different-
ly at the three hunting occasions, e.g. some cormo-
rants were very shy whilst others were not, indicat-
ing birds of different origin. This hypothesis of
different origin was confirmed also by ringing re-
coveries. (Data from: Ola Strand, Bo Andersson).

Malaren

Cormorants commenced breeding in Lake M&aren
in 1994 and the population reached 379 pairs in
1999. The colonies show many similarities with
those of Lake Hjdlmaren. For example, cormorants
nest only in trees and the colonies are distributed
over many (16) and small colonies. The largest
colony is situated at the island of Grénsd and con-
tained 110 pairsin 1999. Human disturbance hasnot
been documented in any of the colonies. However,
the nesting-trees were cut down on the small island
of Bogstenen (Galten) where three pairs bred in
1998. The cormorants did not return to the site in
1999. Legaly organised hunting (cf. Lake Hjal-
maren) was carried out in late August to early Octo-
ber 2000 at six occasions, and atotal of 33 birdswere
shot (300 birdswere allowed to be shot) (datafrom:
Gillis Aronsson, Thomas Pettersson, Roland Staav
and Pekka Westin).

Discussion

Historic populations

Archaeological dataindicate that the Great Cormo-
rant has along history in Sweden and inhabited the
Baltic region since the last ice-age. Although the
precise geographical distribution and the numerical
abundance of these cormorants cannot be deter-
mined, itishighly probablethat the popul ationsseen
today are larger and cover awider areathan at any
time before. When the former breeding subspecies
Ph. c. carbo became extinct and replaced by present
day Ph. c. sinensis is unknown, but the youngest
remains of Ph. c¢. carbo found at archaeological
excavations are from ca 800 — 975 AD (nestlings)
and for adults ca 1300+50 AD (Ericson & Hernan-
dez Carrasquilla1997). It seemsthereforeto methat
breeding populations of carbo must have become
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extinct at the earliest around 1000 AD, and no later
than calate 1600AD. Thecormorantsobserved (and
also shot) by Rudbeck in the late 17th century most
likely were Ph. c. carbo, coming from the coast of
Barents Sea or the White Seawhere this subspecies
breeds. The occurrence of breeding Ph. c. sinensis,
for thefirst timein the early 19th century, indicates
a minimum time period of at least 100-200 years
when most likely no cormorants bred in Sweden.

In the early 19th century Ph. carbo sinensis be-
came established probably for thefirst timein Swe-
den. Cormorantsestablished a soin Denmark around
thistime (Jespersen 1949 in Berglund 1958). In the
19th century the population of Ph. c. sinensis of
southeastern Sweden appears to have been small.
Did the low population size depend on natural lim-
itations or was the population kept low by hunting
and/or human persecution? That question cannot
safely be answered, but according to e.g. Nilsson
(1858) and Neander (1918) (some) people hosted a
very negative attitude towardsthe birds, and actions
against the cormorants appear to have been frequent
and organised. For example, the colony at Lake
Krageholm disappeared in the early 1880s due to
human persecution (Neander 1918). Probably, the
population was prevented from expanding due to
repeated hunting and human persecution. At aEuro-
pean level, most of the few existing colonies during
the 19th and early 20th century in the Netherlands
and Denmark were subjected to human persecution
(Zijlstra & van Eerden 1989; Gregersen 1989). Al-
though the existing information being fragmentary,
human persecution presumably was an important
factor in determining cormorant number and distri-
bution, and probably also was the main factor re-
sponsible for the disappearance of the cormorant as
a breeding species in Sweden sometime in the late
19th or early 20th century.

Recent population devel opment

The recent history of the cormorant in Sweden
begins at Svart6 in southern Kalmar Sound where
cormorants became established in the late 1940s
(Berglund 1956, 1958). How the colony was found-
ed has been debated, and it has been proposed that
the colony resulted from an introduction of cormo-
rant eggs taken from Denmark and placed in heron
nestsat Svartd. However, sinceno evidence seemsto
exist for thistheory, other than oral reports, itismore
reaistic to think that the cormorants established
spontaneously at Svartd. The latter explanation is
supported by a correspondence in time with the

164

founding of Svart6 (and Danish cormorant colonies)
and large numbers of cormorants driven away from
a colony at Rugen in Germany during the 1940s
(Jonsson 1977).

The cormorant colony of Svartd remained small
for alongtime. The slow increase of the colony may
partly beexplained by hunting, and every year about
a third of the cormorants at the colony were shot
(Edling Olsson pers. comm.). The hunting came to
anendin 1965, whenthemanor got anew tenant who
was less hostile towards the cormorants (Edling
Olsson pers. comm.). Interestingly, also after hunt-
ing a Svartd had ceased, the rate of population
increase continued to below for morethan adecade,
and obviously other factors than hunting must have
been responsiblefor the slow increase of the colony.
Alsothecolony at Gasod in Northern Kalmar Sound,
establishintheearly 1960s, remained small for more
than two decades before it went through a rapid
population development. Until 1986, Svartdé and
Gaso were the only cormorant coloniesin Sweden.
A dramatic change in the population development
occurred at around the mid 1980s when the popul a-
tion suddenly increased dramatically in size. For
example, between 1986 and 1987, the population
rose by 33% and new colonies were founded in
Blekinge, Vastergttland, the year after also in
Ostergotland, and at several sitesin Sméland (Tables
1 and 2). The population increase continued to be
high until 1994 (mean annua increase 31%), but
then the population in the core areas started to
fluctuate about an even level. The observed increase
inthetotal population size occurring after 1994 can
toalarge extent be ascribed to anincreasein several
of theinland lakes, at two sites at southern Gotland
and the establishment of colonies along the coast
from S6dermanland and northwards. During the
period of exponential increase(i.e. 1986t0 1994) the
number of pairsincreased from 1861 to 15,536 pairs
(Table 1). During the same time period, the number
of coloniesincreased from twoto forty-six. Littleis
known about the mechani sms behind colony forma-
tion. However, in general, it is obvious that new
colonies formed long before “core" colonies were
saturated, and sometimesat along distancefromthe
colony of origin. At about 1994, cormorants had
reached most of its present range.

Present population

The current (1999) number of great cormorants
breeding in Sweden comprises 25,200-26,000 pairs
distributed over ca 154 colonies. This means that



Sweden currently holdsabout 25% of thetotal north-
western European population of Ph. c. sinensis.
Except for Sweden, themain countriesof northwest-
ern Europe holding large cormorant populations
include Denmark (42,000 pairs), the Netherlands
(20,000 pairs) and Germany (15,000 pairs) (in 2000).
Countries holding smaller, but increasing popula-
tions, include Poland (ca 14,000 pairs), the Baltic
States (ca 7,400 pairs) and Finland (336 pairs) (in
2000). During the 1990s the popul ation size within
the core areas of the Netherlands, Denmark, Germa-
ny and southern Sweden seem to have reached an
upper limit, and now fluctuate in numbers.

The present distribution of the breeding popula-
tion of the Great Cormorant in Sweden is more or
less contiguous along the whole south Swedish
Baltic Sea coast from Blekinge in the south to
northern Sédermanland in the north. From Uppland
and northwards there are large gaps in the distribu-
tion and most coloniesare small. The reason for the
low abundance along the Bothnian Gulf coast (<3%
of the total Swedish population) may be linked to
unfavourableforaging conditionsand climate. Inthe
early 1990s, cormorants attempted breeding on at
least fifteen sites @ ong the Bothnian Gulf, but only
two coloniesgrew to considerable size (ca300 pairs
each), whereas seven colonies disappeared after
only some years of presence.

For unknown reason the Swedish west Coast has
not beeninhabited by other than somefew and small
colonies. Thisisabit surprising since large number
of cormorants use the area for feeding during the
winter (Bengtsson 1999). The absence is probably
not related to marine salinity because Ph. c. sinensis
obviously breed successfully inthe marine environ-
ment in Denmark.

Cormorants settled inland, probably for the first
timein 1987. During the 1990s growth and dispersal
of inland populations have been rapid. For example,
in 1995, 12% of the total population bred in lakes
versus 19% in 1999. The cormorants seem to prefer
the larger lakes, and currently, 45% of the inland
colonies are located in the four large lakes of Swe-
den: Véttern, Vanern, Hjdmaren and M aren. Oth-
er important breeding areas include lakes at Skane
(27%) and Ostergétland (22%). Noinland colony is
known to exist north of latitude 60°N, probably
partly because of thelong period of ice-cover which
makesit difficult for thebirdsto accomplishthelong
breeding cycle. Colony size differs much between
areas. Thelargerst colonies (1 500-3 000 pairs) are
found in Blekinge (1), Kamar Sound (3) and on
Gotland (1). Thelargest colony in Europe, located at

Katy Rybackie Gulf of Gdansk, contained ca 8000
pairs in 2000. The main factor determining colony
sizes is probably related to the productivity and
amount of food availableto the cormorants near the
colonies (van Eerden & Gregersen 1995). Human
disturbance may also affect colony size.

The total number of Great Cormorant colonies
known to have existed during the last fifteen years
amountsto 215. At least thirty-five of these colonies
arethought to have been deserted seemingly without
any clear human disturbance. Most (77%) of the
colony sitesthat have been abandoned spontaneous-
ly had less than ten breeding pairs (Table 4), and
usually cormorants bred at the site only for a few
years, at most five years.

Factors behind the population devel opment

Several factorsare though to have contributed to the
recovery and strong increase of Ph. c. sinensis dur-
ing the last decades. For example, recent studies
indicate an exceptiona high survival of immature
and adult birds during the period of strong increase
(i.e. 1970-1990), and in Denmark it was shown that
first year survival wasmuch higher (0.42-0.75) than
for the fairly stable population of Ph. c. carbo
breeding along the Norwegian coast (0.19-0.38)
(Frederiksen & Bregnballe 2000).

The success of the Great Cormorant in Europe
shows many similaritieswith theclosely related and
equally successful Double-crested Cormorant Pha-
lacrocorax auritus of North America (Hatch 1995).
Protection is thought to have played a central role,
and the European population of sinensis began to
increase after the species had been protected in the
Netherlandsin 1965. |n Denmark thecormorant was
givenpartial protectionin1971andfull protectionin
1977. In 1980, the Great Cormorant was given full
protection in al the member states of the European
Union according to the EU Birds Directive. In Swe-
den, beforethe EU associationin 1995, therewasan
open hunting season from 21 August to 28 February.
This hunting, however, probably had little effect on
the population since a majority of the cormorants
hadleft Swedenfor their winter quartersat that time.

During the last century many aquatic systems
have been strongly influenced by human activities,
such as nutrient leakage from agriculture, emission
of acidic substances from industry and traffic, fish
farming, canalisation to avoid floods, and dams to
produceel ectricity etc, and hencecontributedto e.g.
eutrophication, pollution and acidification. Howev-
er, some of theseinfluences have undoubtedly been
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favourableto the cormorants. For example, eutroph-
ication may have lead to changesin composition of
fish communities and increased productivity (Pers-
son et. a 1991). High productivity means morefish
avail abletothecormorantsand compositional chang-
es means a trend towards larger populations of e.g.
perch Percafluviatilis, ruff Gymnocephaluscernua,
roach Rutilus rutilus, bream Abramis brama and
other cyprinids which are easy to exploit for the
cormorants (De Nie 1995, van Eerden & VVoslamber
1995). Cormorants do well also because of fish
farming, which has increased considerably in Eu-
ropeand NorthAmerica(Glahn et. al 2000) in recent
decades. In Europe, carpistheprincipal species, and
fishpondsarefrequently utilised by foraging cormo-
rants which may sometimes cause substantial eco-
nomiclossesto thefishermen (Osieck 1991). Fish at
fishponds appear to be particularly vulnerable to
cormorant predation during the winter, and cormo-
rants breeding in Sweden presumably benefit by
good foraging conditionsat fishpondsin connection
withtheir migrationthrough Europe. Inrecent years,
increasing concentrations of cormorants have been
observed over-wintering in South Swedish waters
(Bengtsson 1999). This may be due to saturation in
traditional over-wintering areas (Suter 1995a), but
possibly aso related to improved foraging condi-
tions, and less severe winter climate in northern
aress.

The effect of hunting and human disturbance

Probably few other birdsin Sweden have in recent
years been subjected to more intense persecution
than the cormorant. Illegal actions have been fre-
guent and involved destruction of eggs, killing of
young and deliberate disturbance at potential breed-
ing sites. For example, during the period 1985—
1999, atotal of at least 42 colonies (19%) were sub-
jected to occasional or repeated illegal actions (Ta-
ble3). Of these colonies, 23 arethought to havevan-
ished due to persecution. In 19 casesillegal actions
haveinvolved birdsbreeding within protected areas.
Moreover, the actual amount of illegal actions prob-
ably is higher than shown here, since less severe
actions probably only rarely are observed. Lega
mesasuresto control cormorantshaveinvol ved shoot-
ing of birdsat or near standing fishing gearsand egg
pricking at colonies. Up to now egg pricking is
known to be carried out in at least 19 colonies, and
reported shooting involved between 895 and 3864
birds per year (1994-2000) (Table 5).

For many years, management actions against cor-
morants have been most intense in the provinces of
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Smaéland and Ostergotiand. However, with expand-
ing cormorant populations legal and illegal actions
have increased, and permits to shoot cormorantsin
order to protect fishing gearsand fish therein, and/or
egg pricking are currently issued by 11 of 16 local
authoritieswhere cormorantsbreed. Nosimplerela-
tionshi p exi stsbetweentheamount of damage caused
by cormorantsto the fishery and the measurestaken
against cormorants (see also Engstrom 1998).

Modelling the effect of hunting on population size

How would cormorant popul ations have devel oped
if no hunting or other actionsagainst the cormorants
had taken place? Probably the best information
currently available comes from population models.
These models aim at studying the interaction be-
tween hunting and density-dependenceinregulating
population sizes. Frederiksen et a. (2001) studied
the effect of hunting on thewhole North-west Euro-
pean cormorant population and modelled different
scenarioswithvarying assumptionsabout thestrength
of density dependencein adult survival and propor-
tions breeding. The most well-supported scenario
indi catesthat theeffect of hunting at the present level
(17,000 cormorantsreported shotin 1998/1999) was
small (<10% reduction in population size when at
equilibrium). In this model the total European pop-
ulation consisted of 500,000 individuals (100,000
pairs). However, when shooting was increased to
65,000 birdsper year acritical level wasreached and
the population started to decreasein size. Converted
to the Swedish situation, an estimated 127,000 indi-
viduals (25,600 pairs times a correction factor of
4.7-5.2 equals 120,000-133,000 individuals), the
critical level (13%) appearsat 16,000— 17,000 birds
shot per year. Intheir model Frederiksenetal. (2001)
used values from a stable population, while the
actual number needed to be shot to stabilise or to
decrease bird numbers in an expanding population
(such asin Sweden) would probably be even higher.
Data from Sweden indicate that hunting in no year
probably have exceeded 4000 shot cormorants (Ta-
ble 5). Hence, it seems as if the local reductions
carried out, in terms of number of shot birds, so far
can have had only amarginal effect when thewhole
Swedish population is taken into account.

Effects on a regional level

What do we know about the effects of hunting and
egg pricking on populationson aregional scale?ltis
obvious that the colonies subjected to human inter-



ference in many cases are severely affected. For
example, of five known sites where cormorants
nested in trees and the treeswerefelled, the cormo-
rantsdid not return, or returned only with somefew
pairs in the following year(s). However, when cor-
morants nest on ground and eggs are picked, the
cormorants seem to be more reluctant to leave their
sites (at least so for old colonies) and cormorants
sometimes continueto usethe sitesfor several more
years. However, when colonies are subjected to
repeated disturbance, year after year, numbers are
usually much reduced and sites finally abandoned
(e.g. the idands of Bockskéar and L. Gjusbadan in
Ostergétland).

What happens to birds that are forced to leave a
former breeding site, for examplewhen nesting trees
have been cut? In the case of the colony at Gast
(exterminated when holding ca 3000 pairs), most
birds seem to have switched to other neighbouring
colonies. Thisis supported by the fact that the total
number of breeding pairs within a radius of 20 km
from Gast changed only marginally when countsare
compared for the years before and following the
destruction. In 1992, 2971 pairsbred at four colonies,
in 1993 (the year of destruction), 2855 pairsat seven
colonies, and in 1994, 2776 pairs at six colonies.

Inrecentyears, largeground-breeding colonieson
theidetsof Millgrunden, Mannegrund and Sodreskér
in Northern Kalmar Sound have repeatedly been
destroyed (legally) through egg pricking. In 1999, a
colony at the nearby island of Pata Eneskér in-
creased considerably in sizefrom 185 pairsin 1998
to about 2100 pairs in 1999. The most probable
cause behind this sudden and strong increase is
movements of birds from the disturbed colonies.
Theaboveexample, and experiencesalsofrom other
colonies, indicate that disturbance or measures to
control cormorantslocally by egg prickingin gener-
a only have had small effects on population size
withinregions. In somecases, disturbancemay even
have contributed to accel erated dispersal of colonies
(e.g.thecolony Gast). Inthelight of present actions,
it seems asif the cormorants, when disturbed, most
likely will moveto another site, aslong asthere are
some protected and/or undisturbed sitesavailableto
them. Only when such safe sites are limiting to the
birds (or when cormorants are regulated by other
means, e.g. by food availability) the number of birds
within a region could be expected to level off or
decline. At present, cormorantsin Sweden appear, in
general, not to be limited by the amount of suitable
sites for breeding, and when disturbed cormorants
can, more or less freely, move to other sites.

Thus hunting and egg pricking seem to have had
only small effects on population size. Moreover,
when areas with low disturbance (e.g. the coastal
areas of Skane and Blekinge) are compared with
areas with extensive disturbance (e.g. the coasta
areas of Sméland and Ostergétland), populations
stabilised at about the sametime (1995-1996, Table
1), and most likely other factors than hunting and
disturbance are responsible for the stabilisation in
population numbers.

Conclusion

Thespectacul ar popul ation devel opment of the Great
Cormorant in Sweden during the last fifteen years
has now partly come to a halt. However, in Lake
Maélaren, Lake Hjdlmaren and some coastal areas
including the provinces of Sédermanland and Upp-
land, cormorant numbers continue to increase at a
high rate. The population, which currently covers
most of South Sweden (except for a sparse occur-
rence on the west Coast), and some scattered colo-
niesalongthecoast of theBothnian Gulf, isvigorous
and no obviousthreat appearsto exist at themoment.
Theactionscurrently carried out to limit population
sizes are small in relation to amount of actions
needed, according to a population model, to de-
crease cormorant numbers. Since problems related
to cormorants generally are largest during the sum-
mer (i.e. damageto fishin fishing gears), | consider
present actionsto reducecormorant numbersto beof
limited value. This is because cormorants are very
mobile at this time of the year and birds that cause
damage to fishery only partly comes from local
populations.

Finaly, it is important to continue to follow the
population development in the different regions, to
study the effects of control measures (both legal and
illegal) on population sizes, and to develop non-
lethal methodsto reduce cormorant induced damage
to fishery.
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Sammanfattning

Forekomsten av storskarv Phalacrocorax carbo i
Sverige med sarskilt tonvikt p& den sentida popul a-
tionsokningen

Som f&andrafégelarter har det svenska bestandet av
mellanskarv genomgatt en anmarkningsvard popu-
| ationstillvaxt och spridning under senarear. Popula-
tionsutvecklingen har varit sd kraftfull att bestandet
idag, med stor sannolikhet, ar stérre och técker ett
vidare geografiskt omréden @n nagonsin tidigare i
historien. Storskarv av rasen Phalacrocorax c. carbo



har funnitsi Ostersjdomrédet sedan minst 9000 &r —
och férmodligen &ven héackat hér under storre delen
av den tiden. Nar exakt storskarven férsvann som
hackfagel och ersattes av nuvarande mellanskarven
Ph. c. sinensis gér inte att faststalla. Olaus Magnus
(1590) antyder att skarven (mellan-) majligen hack-
ade i landet, men varken Carl von Linné eller Olof
Rudbeck d.y. omndmner hackande skarvar. Arkeol o-
giskt material som indikerar héckande storskarv &r
som yngst fran 900-talet. Fran omkring borjan av
1800-talet finns sakra belégg for hackande mellan-
skarv i Skane och Blekinge. De smaoch geografiskt
begrénsade populationerna i Skane och Blekinge
utsattesregel méssigt for sabotage. Dettamotverkade
troligen spridning och mot slutet av 1800-talet, eller
mojligen ndgot senare, forsvann arten som hackfagel
i Sverige. Mansklig forfoljelse berorde bestanden
kraftigt &ven i andra delar av Europa och antalet
skarvar forblev under 1ang tid mycket litet. Mot slutet
av 1940-talet borjade skarven anyo hackai Sverige
pa Svartd i Sodra Kalmarsund. Uppdykandet pa
Svartdé sammanfaller val i tiden med borttvingandet
av en koloni p& 6n Riigen i Tyskland samt expande-
rande skarvbestand i Danmark. Fram till och med
1965 utsattes Svartdskarvarna for liten men begran-
sad jakt. Méarkligt nog, &ven langt efter det att jakten
upphorde, forblev tillvaxten mycket 1&g — och rimli-
gen maste dven andra faktorer &n jakt spelat roll for
populationsregleringen.

Sa sméningom, med starkt naturvardssyn, gavs
skarven ett 6kat skydd i delar av Europaoch fridlys-
tes i karnomradena i Nederlanderna (1965) och
Danmark (1971). Ar 1979 gavs skarven ett omfat-
tande skydd genom att arten uppfordes pd EU:s s3
kallade Fagel direktiv. Det vasteuropei ska bestandet
bestod da av ca 5000 par Vid sidan om skydd antas
forbattrade fodoforhallande varit avgoérande for
skarvbestandets gynnsamma utveckling. Detta har
skett bl.a. genom ett 6kat antal fiskodlingar, upp-
damningar och kanaliseringar och av floder, samt
eutrofiering — faktorer vilka bidragit till rikare och
for skarvarna mer | dttexpl oaterade fiskbestand.

| Sverige var bestdndstkningen sarskilt kraftfull
mellan 1986 och 1994 (31% per &) och antalet par
okade fran 1800 till 15.500. Efter 1994 har en
uppbromsning skett i karnomréden i Skéne, Ble-
kinge, Smaland och Ostergétland. Kring mitten av
1990-talet n&dde skarven i princip sin nuvarande
geografiskautbredning. Under andrahal vanav 1990-
talet har okningen fortsatt att vara kraftig i glest
besatta och perifera omraden, d.v.s. kustomraden i
Sodermanland, Uppland och Gotland samt i flera
ing6ar. Ar 1999 hade besténdet stigit till ca 25.600

par fordelade pa ca 154 kolonier (inkl. fyra solitar-
héackningar). De storstakoloniernafinnsi dstraBle-
kinge (Frostensskarv 1613 par 2000), i Kalmarsund
(Svartd/Tornholmen/N Sandholmen 2303 par, Svar-
tingské&r 1900 par och Pata Eneskér 2100, samtliga
1999), och pAGotland (LillaKarls 2268 par 2000).
Storsta genuina sotvattenskolonin finns i Véanern
(627 par, Kalandso, 2000).

Efter att Sverigeblev medlemi EU 1995 upphdrde
den allménna jakten pa skarv. Lansstyrelserna kan
dock bevilja undantag frén det generellajaktforbu-
det enligt Artikel 9 i Fageldirektivet. Pa grund av
Okade populationstétheter och de skador skarven
anses orsaka pa fisket, och skador i vissa fall pa
naturmiljon, tillater ett flertal |ansstyrelser (11av 16
med hackande bestdnd av skarv) skyddsjakt idag i
nagonform. Mest omfattande har jakten hittilIsvarit
i kustomraden i Sméland och Ostergétland, men i
takt med att besténden okat har jakt paskarv kommit
att beréra allt fler omraden. Exempelvis har omfat-
tande jakt bedrivits i Hjdlmaren under 1999 och
2000. Utover legal jakt & skarven utsatt for omfat-
tande illegal forféljelse framst genom sabotage pa
skarvarnas hackningsplatser. Till exempel, mellan
1985 och 1999 utsattes inte mindre &n 17 kolonier i
Kalmar |&n for stérning varav 10 illegalt. | Oster-
gotland var motsvarande siffra22 varav 17 illegalt.
Den mest omtalade stérningen gde rum 1993 pa
Gaso i NorraKalmarsund da nagra upprordayrkes-
fiskare sdgade ner samtliga botrad med omkring
3000 hackande par. Hur stor paverkan storningar
haft palokal abestdnden &r svarbedomt da stérning-
arnas omfattning i mangafall inte varit mgjliga att
kvantifiera. Likasa ar kunskapen om téthetsregle-
rande mekanismer pa populationsniva begransad.
Popul ationsutvecklingen for de olika omradena an-
tyder dock att p&verkan varit férhéllandevis liten. |
flerafall finnstydligaindikationer pd att skarvarna
vid stérning(ar) flyttat till narliggande kolonier och
paborjat hackning dar.

Frederiksen et al. (2001) har anvant en popula-
tionsmodell for att studera effekterna av jakt pa
populationsniva och forst vid en avskjutning av
omkring 13% naddes en kritisk grans och bestandet
borjade minska. Omraknat till det svenska bestan-
det, omfattandeen sommarpopul ationav ca120.000—
133.000 individer, kravs en arlig avskjutning av
minst ca 16.000-17.000 individer for att |angsiktigt
minskabestandet. Den rapporterade jakten av skarv
i Sverige har inget & overstigit 4000 faglar och
effekterna av nuvarande jakt ar troligen sma D&
problemen med skarvar generellt & storst under
sommaren (skador pafisk i redskap) & min bedém-
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ning att atgarder for att begransa hackande bestand
(i form av &ggprickning ochjakt) vanligen &r av liten
betydel seeftersom deféglar som orsakar problemen
delvis harrér fran andra bestdnd. Populationsut-
vecklingen i Sverige under de senaste aren antyder
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att besténdet som helhet nu & nara méttnad. Om-
kring en fjardedel Nordvasteuropas mellanskarvar
héckar i Sverigesom néast efter Danmark (42.000 par
2000) har flest héackande skarvar i Europa.





