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Abstract

Introduction

The seabird populations of the northern Baltic Sea 
are threatened by many different factors. Boating 
and other disturbances such as fishing, eutrophi-
cation, feral mink, birds of prey, weather, toxic 
substances and many other factors have been men-
tioned as the probable causes of poor fledgling pro-
duction and seabird population declines (Hario & 
Uuksulainen 1993, Hario et al. 1987, Nordström 
et al. 2003, Hario 2004, Hario, Mazerolle, Sau-
rola 2009, Skov et al. 2011, Hario & Rintala 2011, 
2014). Dredging, dumping and harbour construc-
tion probably bring about negative impacts on sea-
birds breeding at sites near construction areas.

Most studies of the effects of human activity im-
pacts on the environment have been conducted in 
Europe and North America. Environmental Impact 
Assessments (EIAs) were first formally established 
in the USA in 1969, and in 1985 the European 
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Community directive on EIAs was introduced (Gl-
asson et al. 1994, 2012). During recent decades, the 
ecological effects of urbanization and other human 
activities have been widely studied, and several 
reports have been compiled on the subject (Mc-
Donnell et al. 2009, Niemelä 2011). The sphere of 
influence of urbanization and the direction and size 
of its effect on animals may vary, depending on the 
habitat type and the spatiotemporal scale of human 
activities. Some species are also more sensitive 
than others. The negative effects of urbanization, 
e.g. on birds, may extend to areas as far as several
kilometres away from the source of the disturbance
(Watts & Bradshaw 1994, Kala- ja Vesitutkimus
Oy et al. 1996, Rodgers & Smith 1997, Mensing
et al. 1998). Even small variations from the human
standpoint in distance between the disturbance
source and birds or in vessel speed can translate
into remarkable variation in the disturbance ef-
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fect. For example, the disturbance of boat traffic 
on foraging Black Guillemots Cepphus grylle was 
studied at a breeding colony in the Bay of Fundy, 
Canada, showing that the species was susceptible 
to disturbance by approaching vessels. The investi-
gators concluded that guillemot flushing probabili-
ty would be reduced by 10% any time on condition 
that a setback distance of at least 600 m from the 
shore was established and maximum speed limited 
to 25 km/h (Ronconi & St. Clair 2002). In another 
study, a general setback distance of 50 m between 
boats and birds was estimated to be sufficient to 
prevent disturbances to most seabird nesting and 
roosting sites while allowing viewers to appreciate 
the seabirds; at shorter distances, the disturbance 
effect on birds was clearly strengthened (Chatwin 
et al. 2013).

The planning of a new harbour in Helsinki was 
initiated as early as the mid-1960s, with the aim 
of starting the Vuosaari Harbour project in 1992. 
The EIA procedure of the project was initiated in 
1994, when the new environmental act came into 
force. The town council of Helsinki accepted the 
establishment plan of the harbour in 1996 (Heik-
konen 2008). 

The harbour was located next to a Natura 2000 
area (F10100065, ‘Mustavuoren lehto ja Östersun-
domin lintuvedet’). Before the start of the project, 
environmental authorities and nature protection 
organizations argued, that construction of a new 
harbour and road connections could seriously af-
fect breeding bird populations. They also argued 
that enough knowledge was not available, and that 
construction was not permissible according to so 
called precautionary principle. 

The effects of harbour construction on the 
Natura values were investigated based on various 
monitoring programmes. The objective of these 
programmes was to prevent possible harmful en-
vironmental effects and to document the impacts 
observed and methodology used. The monitoring 
programmes were carried out as a cooperative pro-
ject between the Helsinki Environment Centre and 
the Port of Helsinki. One part of the operation in-
cluded the monitoring of birds, which began in the 
archipelago in 2001 and on the land areas in 2002 
and continued to as recently as 2011 (Koskimies 
2001). 

About 30–40 species of seabirds (ducks, geese, 
waders, gulls and divers) are found in the Gulf of 
Finland, which are common breeders or migrants 
along shoreline areas. The most abundant breeding 
seabird species in the sea area are the Common Ei-
der Somateria mollissima, Black-headed Gull La-

rus ridibundus, Mew Gull Larus canus, Arctic Tern 
Sterna paradisaea and European Herring Gull La-
rus argentatus (Hario & Rintala 2011). 

The populations of many seabird species have 
exhibited remarkable long-term trends at large spa-
tial scales, and for many species the mechanisms 
driving these trends are often unknown. In addition 
to natural reasons, the causes may be related to hu-
man activities. During recent decades, the Barna-
cle Goose Branta leucopsis, Canada Goose Branta 
canadensis and Great Cormorant Phalacrocorax 
carbo numbers have increased rapidly, especially 
in the western part of the Gulf of Finland (Hario & 
Rintala 2011). These species have benefited from 
various human activities with the consequence of 
developing new foraging and resting areas, and 
larger fish stocks, resulting from eutrophication. 

The purpose of this study was to investigate the 
effects of the Vuosaari Harbour and ship channel 
construction on the local seabird populations. We 
aimed at revealing possible changes in the archi-
pelago bird populations near the construction area 
and at pointing out the factors that had altered the 
population trends. In particular, our study con-
cerned the population trends of rare or vulnerable 
species. From the environmental management 
standpoint, the focus was on whether construction 
had such negative effects on birds that could be 
avoided or mitigated during similar construction 
processes. During the monitoring project, the port 
and environmental authorities were informed regu-
larly about the annual results from the field.

Materials and methods
The seabird populations were monitored, using 
yearly breeding bird counts. The monitoring con-
tinued for three years after opening of the Vuosaari 
Harbour in November 2008. The possible effects 
on the seabird populations were investigated in two 
areas. One area included islets within two kilom-
eters from the harbor and ship channel. Another 
area included islets at a larger distance than two 
kilometers. The birds in the former area were con-
sidered to be at risk of disturbance and we call this 
area the risk area. We assumed that two kilometers 
was sufficient to exclude disturbance and this area 
is our reference area.

Study areas
The risk area comprised 17 islets (Figure 1). Two 
islets, Varisluoto and Västinki, were covered by 
harbour landfills and the construction area in 2004, 
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with permission of the authorities. Västinki, an 
islet with a colony of Black-headed Gulls (200 
pairs), was covered with landfills after the breeding 
season, preventing breeding in subsequent years. 
All except one risk islet were open-access or under 
recreational use. Usually, in the archipelagoes be-
tween the communes of Sipoo and Espoo, the nest-
ing success of seabirds has been poorer on open 
islets subject to recreational use than on islets in 
the conservation or military areas (Matti Luostar-
inen, personal observations). 

The reference area included 21 islets (Figure 1). 
They were selected, based on their seabird fauna, 
to be similar to the risk islets at the same distance 
from the harbour. Open-access and recreational 

use were allowed for 12 islets. Nine islets had re-
stricted access: three were military areas and the 
remaining six were nature reserves.

The islets in the archipelago differ: the inner 
archipelago islets are more luxuriant, and their 
shores are usually less susceptible to eroding surge. 
In the outer archipelago, the islets are more rugged. 
Hence, the seabird communities also differed along 
the inner/outer archipelago aspect.

Seabird population counts
The seabird counts of the monitored islets were 
based on the bird monitoring programme in Koski-
mies (2001) that was part of the larger monitoring 

Figure 1 The study area. The risk islets are marked with black circles and reference islets with triangles. Dredging, dumping 
and mining areas are also shown.
Undersökningsområdet. Öar med störningsrisk markerade med svart cirkel och referensöar med triangel. Område för schakt-
ning och dumpning markeras också.
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programme on the impacts of the Vuosaari Harbour 
project. Matti Luostarinen performed all the counts 
during the years 2001–2011.

We aimed at visiting each islet three or four 
times during the breeding season. In May, the early 
breeders were counted. In June, the numbers of 
late breeders were registered, and the adult birds 
of these species and the young of the early-nesting 
species were ringed. In late June to early July, the 
young of the late-nesting species were ringed.

During several survey years, bad weather oc-
casionally prevented fieldwork, and some islets 
were visited fewer than three times during a sea-
son. Counts were taken during a 15–30-min stay 
per islet; a longer census time would have resulted 
in damage to the nesting sites. In some locations, 
the terrain was so difficult that the time-consuming 
nest censuses were not done so as to minimize dis-
turbance; in these cases, we quickly performed a 
rough population estimate, based on the number of 
adult birds in the vicinity of the breeding colonies. 
On the breeding islets of the Caspian Tern Hydro-
progne caspia, the counts were performed with 
special care and rapidly.

We combined the numbers of Common Tern 
Sterna hirundo and Arctic Tern, because at some 
mixed-breeding sites the periods required for sepa-
rating all adult birds would have been too lengthy, 
and only the number of ‘terns’ was counted. Note 
that the number of reference islets was higher, and 
thus the total population of terns on these refer-
ence islets could have been larger despite the lower 
mean number of pairs.

Statistical analyses  
The purpose of testing was to reveal possible dif-
ferences in population size or trends between the 
risk and reference islets. For the statistical analy-
ses, the area factor classified each islet as (1) a risk 
or (2) a reference islet, and the use-of-islet factor 
classified the islets as either (1) open-access or (2) 
restricted-access, due to their protected or military 
use status. 

To estimate the differences in species-specific 
population trends by risk/reference and open-ac-
cess/restricted areas, each species having a total 
number of more than 30 pairs was analysed with 
generalized additive mixed models (GAMMs), 
primarily for denoting the smooth term (Wood 
2004, Zuur et al. 2009) of the trends by the spa-
tial treatment (i.e. the trends between the risk and 
reference islets) and  generalized linear mixed 
models (GLMMs) for revealing the interactions 

of the year-effect and the spatial treatment and is-
land type (i.e. open-access vs. restricted-access). 
The islet or island identification code was set as a 
random effect, and the first-order residual tempo-
ral autocorrelation structure was controlled in all 
models. The GAMMs were performed, using the 
function gamm of library mgcv (mixed GAM (gen-
eralized additive model) computation vehicle) and 
the GLMMs with the function glmmPQL (glmm 
Program Query Language) of library MASS (Mod-
ern Applied Statistics with S) (Venables & Ripley 
2002) in R vers. 3.1.2 (R Core Team 2014). Passer-
ine species were not tested, because on many islets 
the population data of these species were only of 
the present/absent type. The Black Guillemot bred 
only on the reference islets.

Results 
In all, 28 seabird species were observed breeding 
on the risk islets during the study period in 2001–
2011, and the annual total pair number of these var-
ied from 980 to 1196. For the reference islets, the 
corresponding numbers were 32 species and pair 
numbers varying from 1090 to 1615 (Appendix 1). 

Species-specific models revealed several sig-
nificant parameter effects on the overall trends 
and deviations in the trends between the risk and 
reference areas, as well as inter-area variation in 
islet-specific pair densities (Table 1, Figure 2). The 
Ruddy Turnstone Arenaria interpres trend was 
somewhat more negative in the risk than in the ref-
erence area, as was the trend for the Great Black-
backed Gull Larus marinus.  

The pair numbers of the Mute Swan Cygnus olor 
decreased generally, showing lower densities on 
the reference islets. The Canada Goose numbers 
increased significantly on the reference islets, but 
not on the risk islets. The numbers of Barnacle 
Goose increased slightly faster on the reference 
than on the risk islets. 

The Mallard Anas platyrhynchos declined sig-
nificantly on both the risk and reference islets, 
showing significantly higher pair densities on the 
reference islets. The Tufted Duck Aythya fuligula 
declined significantly, particularly on the reference 
islets. The numbers of Common Eider showed ex-
ponential increases on both the reference and risk 
islets during recent years. 

The Eurasian Oystercatcher Haematopus os-
tralegus showed general increases on both the risk 
and reference islets. The numbers of Common Red-
shank Tringa totanus decreased slightly, particu-
larly on the risk islets at the beginning of the study 
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Table 1 Statistically significant parameters (Term) affecting seabird numbers, based on two model types (m.typ): 
generalized additive mixed models (GAMM) and generalized linear mixed models (GLMM). The coefficient is 
the parameter value indicating the direction and strength of the effect, with its standard errors (Std.Er), degrees 
of freedom (DF), t-statistics (t) and statistical significance (p).
Statistiskt signifikanta parametrar (Term) som påverkar antal sjöfåglar enligt två modeller (m.type). Coefficien-
ten anger riktning och styrka för effekten (med standardfel, frihetsgrader, t-värde och signifikans).

Species Term Coefficient Std.Error DF t p m.type
Canada Goose Year:Reference area 0.223941 0.097676 368 2.292687 0.0224 GAMM
Barnacle Goose Year:Risk area 0.789187 0.218527 368 3.611395 0.0003 GAMM

Year:Reference area 1.887489 0.465917 368 4.051128 0.0001 GAMM
Year 0.2425 0.02735 368 8.865754 0.0000 GLMM

Mute Swan Year -0.01056 0.00116 366 -9.07058 0.0000 GLMM
Reference area -193.182 20.58107 34 -9.38638 0.0000 GLMM
Year:Reference area 0.09587 0.01024 366 9.360752 0.0000 GLMM

Mallard Year:Risk area -0.44206 0.14119 368 -3.13096 0.0019 GAMM
Year:Reference area -0.73385 0.127865 368 -5.73929 0.0000 GAMM
Year -0.1369 0.0000 366 -119.584 0.0000 GLMM
Reference area 151.9121 3.0000 34 50.85635 0.0000 GLMM
Year:Reference area -0.0759 0.0000 366 -59.4027 0.0000 GLMM

Tufted Duck Year:Reference area -0.1692 0.068136 368 -2.48329 0.0135 GAMM
Year -0.04082 0.01606 368 -2.54092 0.0115 GLMM

Common Eider Year 0.04226 0.0165 366 2.556274 0.0110 GLMM
Oystercatcher Year 0.04525 0.02045 368 2.212871 0.0275 GLMM
Ringed Plover Year:Risk area 1.908575 0.779237 368 2.449288 0.0148 GAMM

Year 0.123 0.03622 366 3.395585 0.0008 GLMM
Reference area 649.9509 119.2349 34 5.451011 0.0000 GLMM
Restricted area 336.2443 152.4899 34 2.205026 0.0343 GLMM
Year:Reference area -0.3239 0.05946 366 -5.4478 0.0000 GLMM
Year:Resticted area -0.1656 0.07601 366 -2.17872 0.0300 GLMM
Reference area:Restricted area -872.391 196.9603 34 -4.42927 0.0001 GLMM
Year:Reference area:
Restricted area

0.4329 0.09819 366 4.408679 0.0000 GLMM

Redshank Year -0.08144 0.0000 366 -2.05288 0.0408 GLMM
Ruddy Turnstone Year:Risk area -0.34523 0.119338 368 -2.8929 0.0040 GAMM

Year -0.11182 0.03801 368 -2.94229 0.0035 GLMM
Mew Gull Year:Reference area 0.062564 0.025878 368 2.417683 0.0161 GAMM

Year 0.04179 0.00922 366 4.531292 0.0000 GLMM
Great Black-
backed Gull

Year:Risk area -0.42825 0.103255 368 -4.14753 0.0000 GAMM

Herring Gull Year -0.03796 0.01881 368 -2.0176 0.0444 GLMM
Restricted area 204.1474 47.46774 35 4.300761 0.0001 GLMM
Year:Resticted area -0.10177 0.02367 368 -4.29891 0.0000 GLMM

Lesser Black-
backed Gull

Year:Risk area 1.203814 0.147891 368 8.139853 0.0000 GAMM

Year 0.3916 0.0000 366 8.782242 0.0000 GLMM
Reference area 837.9104 90.0000 34 9.327097 0.0000 GLMM
Year:Reference area -0.4164 0.0000 366 -9.3137 0.0000 GLMM

Black-headed
Gull

Year:Reference area 2.40681 0.370284 368 6.499902 0.0000 GAMM

Common and 
Arctic Tern total

Year:Reference area -1.1795 0.355281 368 -3.3199 0.0010 GAMM
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Figure 2. Modelled population changes of some seabird species on the risk and reference islets.
Modellerade beståndsförändringar för vissa sjöfåglar på risköar och referensöar.
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period. The Common Ringed Plover Charadrius 
hiaticula densities were generally higher on the 
reference than on the risk islets. In the risk area, the 
densities were generally highest on the restricted 
islets. However, in the reference area, the densities 
were lowest but temporally increased most quickly 
on the restricted islets (Table 1).

Our monitoring data revealed the most substan-
tial changes in numbers for highly colonial species 
such as the gulls (Table 1, Figure 2). The European 
Herring Gull population showed a general decline, 
with highest densities on the restricted-access is-
lets. The Lesser Black-backed Gull Larus fuscus 
increased significantly on the risk islets, while the 
Mew Gull increased, particularly on the reference 
islets, but also in the risk area. At the beginning of 
the study period, the Black-headed Gull was more 
numerous on the risk than on the reference islets. 
However, during and after the harbour construc-

tion, the pair numbers increased significantly in the 
reference area.

The numbers of the Common Tern and Arctic 
Tern fluctuated substantially during the study peri-
od (Figure 2), but the modelling indicated no clear 
associations with the environmental change. The 
nonlinear model suggested a population decrease 
on the reference islets. 

Discussion
The Vuosaari Harbour and ship channel construc-
tion represent one aspect of the urbanization pro-
cess in the City of Helsinki, which has been inten-
sifying and expanding during recent decades. The 
number of people in the region of Helsinki is in-
creasing, and the recreation pressure on the archi-
pelago area is strong. The influence of urbanization 
on bird populations varies, depending on the re-
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quirements of a species, but previous observations 
have shown that construction activity can easily 
result in negative impacts. The behaviour of gulls 
and ducks was monitored during a certain new 
construction activity in Helsinki, which indicated 
that these seabirds were frightened by the noise at 
a distances of hundreds of metres (Kala- ja Vesitut-
kimus Oy et al. 1996). Similar results were also re-
ported with Great Blue Heron Ardea herodias and 
foraging waterfowl species from Chesapeake Bay 
and Florida in the USA (Watts & Bradshaw 1994, 
Rodgers & Smith 1997). 

Despite of human activities, the populations of 
some seabird species have quite uniform trends 
along wide coastal areas of Finland. For exam-
ple, the population size developments of Canada 
Goose, Barnacle Goose, Tufted Duck, Common 
Redshank, Ruddy Turnstone and European Her-
ring Gull in the Gulf of Finland and other sea areas 
of southern Finland showed quite synchronous pat-
terns compared with our results. 

In our study area the Mallard and Tufted Duck 
declined during the study years. A similar de-
velopment has been going on in the longer pe-
riod1986–2013, when the Tufted Duck decreased 
moderately in Finland (Hario & Rintala 2014). The 
Mallard has increased slightly in inland lake areas 
(Lehikoinen et al. 2013, Pöysä et al. 2013), but in 
the archipelago, the species has apparently shown 
no general population trends (Hario & Rintala 
2014). 

The Canada Goose and particularly the Barna-
cle Goose have increased along the coastal Gulf 
of Finland (Hario & Rintala 2014). Based on our 
results, the Canada Goose population increased 
during the very beginning of the study period, but 
decreased slightly during recent years. The Bar-
nacle Goose population increased strongly in our 
study area, and this species has adapted very well 
in breeding in Helsinki city. They breed in the ar-
chipelago, but use fields, golf courses or even city 
parks as feeding areas during summer and autumn. 
The first pair bred in Helsinki in 1989, and in 2009 
the population was estimated at 900 breeding pairs 
and more than 8000 staging individuals in autumn 
(Väänänen et al. 2010). 

Human has had a strong influence on popula-
tion changes of large gull species. In the early 20th 
century, only a few European Herring Gull pairs 
were breeding in the archipelago southwest of Hel-
sinki. In the early 1980s, the population increased 
to about 6500 pairs. This population expansion 
may have been due to the easy availability of ed-
ible refuse in rubbish dumps. At the same time, the 

Great Black-backed Gull population also increased 
(Bergman 1982), and single breeding pairs still 
breed in the area. The increase in the European 
Herring Gull population has resulted in various 
problems. The number of individuals has increased 
in rubbish dumps and throughout Helsinki. Some 
individuals became specialized in preying on Com-
mon Eider ducklings or the chicks of smaller gull 
species. Such behaviour is typical for the Great 
Black-backed Gull (Bergman 1982). Together 
with other problems, predation by European Her-
ring Gulls was partly responsible for the decline in 
the Lesser Black-backed Gull (Hario 1990).  Dur-
ing 2004–2007, a special project was targeted at 
reducing the number of European Herring Gulls 
around Helsinki. In total, about 15 000 European 
Herring Gulls and 600 Great Black-backed Gulls 
were culled at four large open-plan refuse dumps 
in Uusimaa Province. The aim of the project was 
to minimize the nuisance effects on humans caused 
by dense flocks of gull individuals in cities and to 
reduce the predation pressure on Lesser Black-
backed Gull chicks (Hario, Rintala, Tanner 2009). 
The culling project succeeded fairly well and the 
European Herring Gull population decreased rap-
idly after initiation of the project. This was most 
probably why the European Herring Gull popula-
tion also decreased in our study area. 

In comparison to the large gull species, the popu-
lations of the Mew Gull, Lesser Black-backed Gull 
and Black-headed Gull have increased in our study 
area. This may have resulted from the presence of 
fewer predatory European Herring Gull and Great 
Black-backed Gull individuals after the culling 
project. Construction of the Vuosaari Harbour and 
landfills on the Varisluoto and Västinki islets (Fig-
ure 1) during 2003–2004 reduced the number of 
Black-headed Gulls. However, when all the islets 
were examined, the total pair numbers of Black-
headed Gulls returned to the levels observed in the 
early 2000s, i.e. more than 250 pairs. At the be-
ginning of the study period, there were no Black-
headed Gulls on the reference islets. During the 
last few study years, the numbers on the reference 
islets increased rapidly, which may have been due 
to individuals moving from the Västinki islet; the 
immigration of new individuals from elsewhere is 
another possibility. Nationwide, the Black-headed 
Gull declined in the early 2000s, but later its pop-
ulation began again to increase (Hario & Rintala 
2014). 

Larger gulls also prey on terns and small waders. 
Tern populations have been stable in our area. In 
other areas, the Mew Gull and Common Tern have 
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termination of the real effects of construction. The 
poor breeding success may have been masked by 
individuals that originated from other areas.  In the 
future we need to develop better monitoring meth-
ods, to monitor population changes, but also indi-
vidual reproduction and survival rates of nearby 
breeding birds during large construction projects. 
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Sammanfattning

I början av 1990-talet inleddes planeringen av den 
nya Nordsjö Hamn i Helsingfors och 1996 fast-
ställdes planen, vilket innebar att hamnen kom att 
förläggas nära ett Narura 2000-område. Det fanns 
farhågor om att arbetena skulle innebära störningar 
av fågellivet såväl i hamnområdet som längs den 
farled som skulle konstrueras från hamnen till öp-
pet hav. Farleden passerade ett stort antal öar och 
skär med häckande fåglar. För att undersöka om de 
förmodade störningarna hade inverkan på fågel-
livet genomfördes åren 2001–2011 en övervak-
ning av sjöfåglarna. Undersökningen omfattade 
38 fågelskär. Eftersom man förmodade att risken 
för störningarna inte borde sträcka sig längre ut 
från hamn och farled än två kilometer uppdelades 
skären i två kategorier (Figur 1). De innanför två 
kilometer betraktades som skär med störningsrisk 
och de  jämfördes med de skär som låg utanför som 
referens. Skären inventerades normalt tre till fyra 
gånger per år. Tidpunkterna var anpassade till olika 
arter och faser i häckningsförloppet. Besöken var 
korta, 15–30 minuter, eftersom längre besök skulle 
ha kunnat skada fågellivet. Antal par som registre-
rades framgår av Appendix 1, separat för riskskä-
ren och referensskären.

Vilka faktorer som påverkade fågellivet analyse-
rades statistiskt med hjälp av modellering, och de 
signifikanta faktorerna redovisas i Tabell 1. I Figur 
2 jämförs de modellerade beståndsförändringarna 
mellan risk- och referensområdena. 

Totalt registrerades 28 häckande arter med mel-
lan 980 och 1196 par på skären i riskområdet och 
32 arter med mellan 1090 och 1615 par i referens-
området. Om enskilda arter kan följande nämnas. 
Roskarl och havstrut hade mer negativa trender i 
riskområdet än i referensområdet. Knölsvan mins-
kade generellt och hade lägre täthet i referensom-
rådet. Kanadagås ökade i referensområdet men inte 
i riskområdet. Vitkindad gås ökade något snabbare 
i referens- än i riskområdet. Gräsand minskade i 
båda områdena men hade signifikant högre täthet 
i referensområdet. Vigg minskade signifikant men 
särskilt mycket i referensområdet. Ejder uppvisade 
exponentiell tillväxt i båda områdena. Även strand-
skata ökade i båda områdena. Rödbena minskade 
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något, särskilt i riskområdet. Större strandpiparens 
täthet var större i referensområdet än i riskområdet. 
Inventeringarna visade på störst förändringar för 
kolonilevande arter såsom måsar. Gråtruten mins-
kade men hade högst täthet på skär med besöks-
restriktioner. Silltruten ökade på risköarna medan 
fiskmåsen ökade på referensöarna. Tärnorna (ar-
terna sammanslagna) varierade mycket i antal men 
variationen hade inget samband med omvärldsfak-
torerna.

Flera av förändringarna i undersökningsområdet 
är desamma som längs Finlands kust i övrigt, näm-
ligen för kanadagås, vitkindad gås, vigg, rödbena, 
roskarl och gråtrut. Både havstrut och gråtrut har 
minskat generellt, troligen som en effekt av sop-
tipparnas försvinnande. Dessa arters predation kan 

vara förklaringen till att de mindre måsarna, fisk-
mås, silltrut och skrattmås, kunnat öka i antal. De 
större måsarna konsumerar också ägg och ungar 
av tärnor, men tärnornas antal har inte reducerats 
i området. 

Sammanfattningsvis visade vår analys på be-
tydande variation mellan olika arters reaktion på 
eventuella störningar och effekter av generella 
storskaliga populationsprocesser. Vi kunde inte på-
visa några entydiga eller systematiska effekter av 
hamn- och farledsbyggandet. De flesta bestånds-
förändringarna var troligen resultat av processer 
som verkade över större områden. Vi kan dock inte 
utesluta att dessa processer kan ha dolt vissa lokala 
störningseffekter.
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Appendix 1. Yearly number of pairs. Årligt antal par.

Risk Islets Year
Species 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Cygnus olor 7 11 4 5 7 6 6 9 7 5 8
Branta canadensis 3 3 2 3 2 3 7 4 2 3 3
Branta leucopsis 2 4 6 11 11 19 24 29 46 35 41
Anas penelope 1 0 0 0 0 0 0 0 0 0 0
Anas platyrhynchos 5 5 4 5 5 3 2 2 2 2 1
Anas clypeata 0 2 2 1 2 0 1 0 2 2 0
Aythya fuligula 23 24 18 19 13 24 4 14 21 17 19
Somateria mollissima 114 109 103 118 121 92 109 126 101 139 161
Melanitta fusca 0 0 0 0 0 0 0 0 0 0 1
Bucephala glangula 0 0 0 0 0 0 0 0 0 0 0
Mergus serrator 1 0 0 0 0 1 0 0 0 1 0
Mergus merganser 0 2 1 0 0 0 0 0 0 0 0
Podiceps cristatus 0 0 0 0 0 0 0 0 0 0 0
Haematopus ostralegus 6 4 4 6 6 7 6 9 8 7 6
Charadrius hiaticula 2 1 2 1 1 1 2 3 1 2 5
Actitis hypoleucos 0 0 0 0 1 1 1 0 2 2 1
Tringa totanus 5 5 3 3 1 0 3 4 2 2 2
Arenaria interpres 5 5 4 3 4 1 4 1 3 3 1
Larus ridibundus 280 277 385 386 285 184 163 87 95 156 78
Larus canus 263 171 278 285 349 286 288 346 359 345 382
Larus fuscus 0 0 0 0 1 1 1 2 2 4 4
Larus argentatus 151 196 196 195 180 147 147 116 138 118 102
Larus marinus 8 9 8 7 6 5 2 4 3 3 3
Hydroprogne caspia 2 1 1 2 1 1 2 1 1 1 0
Sterna hirundo 1 1 0 22 0 1 1 0 0 1 2
Sterna paradisaea 20 17 18 6 12 8 16 15 20 15 76
Sterna hirundo/paradisaea 180 136 140 85 91 166 181 200 191 130 135
Cephus grylle 0 0 0 0 0 0 0 0 0 0 0
Anthus petrosus 3 2 4 1 3 3 4 3 3 4 2
Motacilla alba 11 8 7 13 14 12 11 9 12 11 10
Oenanthe oenanthe 8 3 5 0 8 6 8 6 5 5 6
Corvus corone cornix 0 0 1 2 2 2 2 1 1 1 1
Total 1101 996 1196 1179 1126 980 995 991 1027 1014 1050
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Reference Islets Year
Species 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Cygnus olor 9 9 1 6 7 9 8 12 10 9 6
Branta canadensis 3 2 5 3 3 4 6 6 5 6 5
Branta leucopsis 0 4 13 24 28 45 54 59 80 72 91
Anas penelope 1 0 1 0 1 1 0 1 1 1 2
Anas platyrhynchos 10 8 10 6 5 5 1 4 2 1 0
Anas clypeata 1 0 1 0 1 0 0 0 1 1 2
Aythya fuligula 54 32 55 40 24 42 23 29 40 40 23
Somateria mollissima 162 134 171 153 139 139 139 150 156 204 265
Melanitta fusca 0 0 0 1 0 0 0 0 0 1 1
Bucephala glangula 1 0 1 2 1 1 1 1 0 1 0
Mergus serrator 0 1 0 0 1 1 1 0 2 2 1
Mergus merganser 0 0 1 2 1 2 2 1 1 1 3
Podiceps cristatus 0 0 0 0 0 0 0 0 1 0 0
Haematopus ostralegus 6 8 5 8 8 4 3 9 11 9 8
Charadrius hiaticula 4 3 1 2 1 0 1 4 2 2 1
Actitis hypoleucos 0 0 1 0 2 0 0 0 1 0 0
Tringa totanus 6 4 6 6 5 6 5 5 7 4 5
Arenaria interpres 9 3 5 4 5 2 5 6 6 5 3
Larus ridibundus 0 0 0 1 0 0 0 21 58 120 300
Larus canus 347 328 390 384 411 349 419 411 404 408 426
Larus fuscus 1 2 3 3 3 3 3 2 1 2 2
Larus argentatus 189 199 239 251 249 209 200 184 146 124 102
Larus marinus 10 8 8 9 7 8 10 6 6 8 6
Hydroprogne caspia 3 2 2 3 2 1 1 1 1 1 2
Sterna hirundo 22 30 20 44 20 33 15 20 2 4 20
Sterna paradisaea 8 6 0 0 1 17 0 5 2 1 0
Sterna hirundo/paradisaea 390 250 251 168 288 388 436 475 529 364 275
Cephus grylle 24 22 16 26 17 20 26 35 37 24 23
Anthus petrosus 8 6 7 6 9 7 10 9 8 8 9
Motacilla alba 19 18 14 17 20 15 20 22 21 17 22
Oenanthe oenanthe 11 11 5 1 11 5 11 7 8 7 12
Corvus corone cornix 1 0 0 0 1 0 0 0 0 1 0
Total 1299 1090 1232 1170 1271 1316 1400 1485 1550 1450 1615

Appendix 1. Yearly number of pairs. Årligt antal par.




