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Population trends and threats from ship traffic to long-tailed 
ducks in the Baltic Sea

Kjell Larsson & Pär Karlsson

Kalmar Maritime Academy, Linnaeus University, Sweden

1. Introduction

The long-tailed duck Clangula hyemalis is a small sea duck that breeds in Arctic tundra regions 
and winter in marine and brackish waters. Surveys indicate substantial declines in numbers 

category “vulnerable”. The largest of the four recognized long-tailed duck populations is the 
West Siberian / North European population. Birds belonging to the WS/NE population breed in 
northern Russia and northern Scandinavia and overwinter mainly in the Baltic Sea. An Interna-
tional Single Species Action Plan for the long-tailed duck has also recently been developed by 
specialists under the auspices of AEWA (Agreement on the Conservation of African-Eurasian 
Migratory Waterbirds) (HEARN et al. 2015)

Two Baltic wide surveys have shown that the WS/NE population has decreased very rapidly 
from approx. 4.3 million birds in 1992-93 to approx. 1.5 million birds in 2007-2009 (DURINCK et 
al. 1994; SKOV et al. 2011). Although there is some uncertainty regarding the overall level of the 
population size estimates it is believed that the difference between the estimates accurately 

be assumed as the mean proportion of juveniles in the wintering population has been low since 
2009. The recent decline of the WS/NE population can most likely be explained by a combi-
nation of factors affecting both the productivity at the Arctic breeding grounds and the adult 
mortality in the wintering areas in the Baltic Sea. 

Four important anthropogenic threats affecting the wintering birds have been recognised, na-
mely, 
1. operational oil spills from ships at core wintering sites, 
2. 
3. hunting and 
4. disturbance at and exploitation of offshore mussel banks. 

Mortality due to by-catches has decreased but is still high (BELLEBAUM et al. 2013). Hunting 
mortality is fairly well known and can be regulated if agreements are reached. Displacement 
of wintering long-tailed ducks from good feeding areas might be more important in future if 
planned large scale wind farms will be established at core wintering sites, i.e. at offshore banks. 

In this note one of the four recognised anthropogenic threats, i.e. the threat from intensive 

to two marine Natura 2000 sites is presented. The analysed sites, the Hoburgs bank and the 
Northern Midsjö bank, are two of the most important wintering sites for long-tailed ducks in the 

population, have been observed wintering within these areas in recent years (SKOV et al. 2011, 
NILSSON
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2. Shipping within or close to protected wintering sites

Shipping is a very important mode of transport in the Baltic Sea region. Approximately 10,000 
unique vessels registered in more than 100 countries are visiting the Baltic Sea each year 
(GRIMVALL & LARSSON 2014). More than 2,000 ships are estimated in transit on the Baltic Sea at 
any given time. Shipping in the Baltic Sea is also expected to increase in the years to come. 
Today a large proportion of the ships in the Baltic Sea follow static routes recommended by 

Intensive shipping gives rise to negative environmental impacts in the form of emissions to 
air and water. Sometimes also a disturbance effect of the ships themselves (SCHWEMMER et al. 
2011) or by the underwater noise they produce is detected. The various impacts of shipping 
can be measured on different spatial and temporal scales. The emissions to air usually have 
regional or global effects, while other types of emissions and discharges to water, for example 

cargo or machinery spaces at concentrations above 15 ppm are prohibited in the Baltic Sea, 

(HELCOM 2015; SWEDISH COAST GUARD 2015). Studies in different parts of the world have 
shown that the effect of a given discharge or emission on the marine environment is not only 
dependent on the size of the discharge or emission, but also to a very great extent on where 
and when they take place (CAMPHUYSEN et al. 2005).

-

data on a vessel’s identity, position, course and speed are available in real time both to other 
vessels and to those onshore. The system is based on communication between transponders 
installed on board ships, onshore base stations and a growing number of satellites. The use 
of AIS transponders is governed by the SOLAS convention. Under the convention, all vessels 

have a gross tonnage of 500 or more or if they carry passengers. Shipping in the Baltic Sea 
is continuously monitored and historical AIS data from base stations in the countries around 
the Baltic Sea have been stored since 2006. Under an agreement reached through HELCOM, 
these data are available for environmental research. By analysing historical AIS-data ship traf-

marine spatial planning. 

 Midsjö bank

Northern Midsjö bank is visualised in Figures 1 and 2. More than 20,000 ship passages were 
recorded within the Natura 2000 site Hoburgs bank and more than 10,000 ship passages were 
recorded within the Natura 2000 site Northern Midsjö bank. In connection to the decision by the 
International Maritime Organization (IMO) in 2005 to classify the Baltic Sea as a Particularly 
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central Baltic Sea in 2014. The curved line (black in A and orange in B) shows the border of the Natura 2000 site. 

The red polygon shows the border of the area which ships are recommended to avoid, i.e. an area that the Inter-

 

More than 20,000 ship passages were recorded within the northwestern part of the Natura 2000 site between the 

southern tip of Gotland and the northern border of the AtbA in 2014. More than 100 ship passages were recorded 

within the AtbA.  

In (A), each small square has a height and width of 0.02 degrees.  

The colour coding shows the number of vessels that visited each square in 2014: yellow = 1-10 vessels, light 

brown = 11-100 vessels, dark brown = 100-1,000 vessels and black = 1,000 or more vessels.  

In (B) the positions of the AIS signals are plotted as small dots. The route of a single ship may be seen as a very 

thin line. 
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Sensitive Sea Area (PSSA) two Associated Protective Measures (APMs), concerning two re-
commended Areas to be Avoided (AtbA) at Hoburgs bank and Northern Midsjö bank, were also 
decided. However, the decided borders of the AtbA Hoburgs bank did not follow the border of 
the Natura 2000 site Hoburgs bank that was established earlier. Likewise, the Natura 2000 site 
Northern Midsjö bank is larger than the AtbA Northern Midsjö bank. 

3. Adjusting shipping routes

Standardised weekly winter surveys of oiled long-tailed ducks at the southern tip of the island 
of Gotland in the central Baltic Sea have shown that the recurrent operational oil spills from 
ships at routes within or close to the Natura 2000 site Hoburgs bank have killed tens of thous-
ands of long-tailed ducks each year during the past 20 years (LARSSON & TYDÉN 2005; LARSSON 
unpubl). From 2008, the number of observed oiled long-tailed ducks during the standardized 

LARSSON unpubl). Oiled long-tailed 
ducks have also been regularly observed in recent years along the east coast of the island of 
Öland. This indicates that long-tailed ducks wintering at the Northern Midsjö banks also are 

the central Baltic Sea. The black polygon shows the border of the Natura 2000 site and the red polygon shows 

the border of the AtbA. More than 10,000 ship passages were recorded within the northwestern part of the Natura 

2000 site. More than 100 ship passages were also recorded within the considerably smaller AtbA. For colour 

coding of squares see Figure 1. 

Discharges of oil and oily water from ships are prohibited. However, given the very large num-
ber of ships, i.e. tens of thousands ship passages per year, it will in practice not be possible 
by legal means only to eliminate all accidental and intentional operational oil spills within or 

necessary if the conservation values within the Natura 2000 sites should be preserved. Mo-
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planning where ships to a greater extent than today are assigned individual routes based on 

ship routes should also consider the so called squat effects, i.e. meaning that large ships, due 
to a hydrodynamic phenomenon, consume more fuel and produce more emissions to air when 
passing over shallow areas, for example over offshore banks. 

and the protection of sensitive habitat and threatened species. The shipping industry and the 
maritime administrations need to be more involved in the marine spatial planning process in 
the Baltic Sea. 
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