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Background 
The HELCOM project CORESET II (2013-2015) has been developing and operationalizing core-, pre-core and 

candidate core indicators with the aim to have an operational set of indicators available for the second 

holistic assessment (HOLAS II). The project and the general work was presented to RESPONSE 19-2014 (cf. 

documents 3-2 and Presentation 10). The indicators will be used for measuring progress towards the goals 

and objectives of the Baltic Sea Action Plan and will be the basis for the assessments in the second HELCOM 

holistic assessment under the HOLAS II project. 

This document contains the pre-core indicator ‘Illegal Oil Spills in the Baltic Sea’ (new title, Attachment 2). 

The first draft of the indicator was presented to RESPONSE 19-2014 (cf. document 6-7) and has been 

further developed by the HELCOM IWGAS. 

IWGAS 2015 proposed a concept for setting the environmental target of the indicator based on a modern 

baseline approach of the estimated total volume of oil spills during 2008-2013 calculated per sub-basin. The 

group did not conclude on the most appropriate boundary and currently three options are open for 

discussion and agreement by RESPONSE 20-2015 of defining the boundary for the environmental target 

(see also Attachment 1): 

1- separately per sub-basin during the reference period, or 

2- the same boundary for the entire Baltic Sea during the reference period, or 

3- the same boundary for the entire Baltic Sea with the addition of the standard deviation of the 

average amounts per sub-basin during the reference period. 

Other possibilities for target setting 
Other approaches to setting a target level of illegal spills could be considered by estimating the volume of oil 
per sub-basin (aerial surveillance) during a reference period related to AIS-based statistics on actually 
occurred ship traffic (miles sailed, density of passages) in the area. By estimating the share of intentional 
illegal spills of the total observed spills (including also accidental/ wrecks spills) in the area during the 
reference period, AIS-shipping statistics could be used to estimate a minimum practicable level of spills for a 
given shipping (segment) density.   A target/shipping density figure calculated for one suitable area and 
period (e.g. a sea area or period with many flight hours/ good coverage) could be applicable for the whole 
Baltic Sea. For illegal intentional spills only the target should evidently be zero. 
 
High resolution (<1 km) information on density of ship traffic as well as overall information on miles sailed by 
traffic segment is currently being processed by the HELCOM Secretariat under the Baltic SCOPE project (cf. 
document 3-3). First drafts of the density information will be available by September 2015 while the more 
detailed statistics for 2005-2015 will be generated by May 2016. 
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Action required  
The Meeting is requested to 

- consider an appropriate environmental target for the illegal oil spill indicator and the necessary 
steps for final agreement.   
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Attachment 1 

Pre-core indicator on ‘Illegal Oil Spills in the Baltic Sea’  
The proposed target level has been calculated based on estimated total volume of oil spilled per sub-basin 

during the selected reference period. The reference period was selected based on the low amount of oil 

detected in recent years compared to previous decades.  

 

Figure 1. Reference period 

The aerial surveillance data for 2008-2013 was then used to calculate the summed estimated volume of oil 

per sub-basin. The amount of oil per sub-basin during the reference period was normalized based on the 

size of the sub-basin.  

 

Figure 2. The three alternative target concepts 

Three alternative approaches for setting the target were proposed by IWGAS (Figure 2): 

1. The target is set as the summed volume during the reference period sub-basin specifically (the 

black bars) 

2. The target is set as the average of the summed volume during the reference period for the whole 

Baltic Sea (red line) 

3. The target is set as the average of the summed volume during the reference period for the whole 

Baltic Sea and the standard deviation of the volume between the sub-basins (blue line) 

The third approach was proposed as the volume of oil per sub-basin was very variable during the reference 

period even when normalized by the size of the sub-basin. In cases where the data is very variable, it is a 

commonly applied approach to include the variability in the target setting of indictors.  
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‘Illegal Oil Spills in the Baltic Sea’  

Key message 

 

The environmental target is based on estimated volumes of oil introduced to the Baltic Sea as illegal 

discharges of oil. No evaluation has been made yet, the first evaluation will be possible using 2014 data.  

The volume of oil is considered to be the most relevant metric to evaluate the effect on the marine 

environment from oil spills.  

Both the number- and the size of illegal oil spills detected in annual aerial surveillance show decreasing 

trends in all sub-basins. This shows that the measures implemented in recent years have been successful in 

decreasing the pressure on the environment caused by oil spills. Oil spills are principally detected along the 

main shipping routes. 

Aerial surveys of oil spills have been carried out by HELCOM Contracting Parties with standardized 

methods, annually covering nearly the entire Baltic Sea for several years. The confidence of the indicator 

evaluation is therefore considered to be high. However, decline in flight hours in recent years might have a 

negative effect on the confidence in the future. 

Relevance of the core indicator 
Oil is an important commodity in the region with large volumes being transported across the Baltic Sea and 

constitutes the main fuel of the absolute majority of ships in the region. Oil and other petroleum products 

end up in the marine environment through intentional introduction or due to negligence, often as oil in 

bilge water or via dumping of waste oil or due to release during an accident. All oil spills pose a significant 

threat to water birds and other marine animals, both acute death and chronic toxic effects are known. 
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The indicator evaluates the sustainability of handling of oil and petroleum products in the Baltic Sea region, 

as sustainable activities should ensure minimal number of spills and volume of oil introduced to the marine 

environment. 

Policy relevance of the core indicator 
 Primary importance Secondary importance 

BSAP 
Segment and 
Objective 

Enforcement of international regulations – 
no illegal discharges 

 

MSFD  
Descriptors and 
Criteria 

Annex III – Contamination by hazardous 
substances; introduction of synthetic 
compounds 

8.2. Effects of contaminants 

Other relevant legislation: IMO MARPOL Convention Annex I, Helsinki Convention including Annex VII 

Authors  
HELCOM IWGAS 

Cite this indicator 
HELCOM, [2015].[Name of core indicator] HELCOM core indicator report. Online. [Date Viewed], [Web link]. 
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Indicator concept 

Environmental Target 
The environmental target for oil spills is based on the volume of oil introduced to each sub-basin/Baltic Sea 

during a modern reference period during which the volume introduced is considered to have been at a low 

level. When the volume of oil from spills is on a level below the environmental target, the negative effects 

on the environment are considered to be at a level that allows for the environment to reach good 

environmental status (GES), thus this volume is considered to reflect sustainable use of the Baltic Sea. 

It is important to note, that the HELCOM Contracting Parties have committed to the goal of ‘No illegal oil 

spills detected through annual aerial surveillance activities’ in the Baltic Sea Action Plan (BSAP) in line with 

the 1992 Helsinki Convention, and that this goal is aligned with the requirements of MARPOL Annex I. This 

goal is still to be strived for, and is not to be considered as substituted by the environmental target of this 

indicator. The environmental target of this core indicator has been derived for the purpose of evaluating 

the status of the marine environment, and exceeding the target is considered as having a harmful effect on 

the environment. However, reaching the level of zero spills must still be strived for in the long-term. 

The environmental target is defined as the average of the total volume of oil introduced during the 

reference period 2008-2013 per sub-basin OR to the entire Baltic Sea OR to the entire Baltic Sea and the 

standard deviation of the average amounts per sub-basin and normalized by the size of the sub-basin/Baltic 

Sea area (Table 1 and Figure 1). 

Table 1. Environmental target expressed as volume of oil per sub-basin. 

Sub-basin Average of total 
annual spills [m3] 

Average of total annual spills normalized to 
sub-basin size [dm3/km2] 

Bothnian bay 0,1135 0,0035 

Quark 0,0007 0,0001 

Bothnian sea 0,1863 0,0031 

Åland sea 0,1363 0,0085 

Gulf of Finland 5,2447 0,1755 

Northern Baltic Proper 14,3056 0,3606 

Gulf of Riga 0,0124 0,0007 

Western Gotland Basin 0,2304 0,0083 

Eastern Gotland basin 1,8503 0,0246 

Gdansk Bay 0,1038 0,0177 

Bornholm Basin 2,8667 0,0679 

Arkona 7,6978 0,4370 

Bay of Mecklenburg 0,4070 0,0881 

Kiel Bay 0,1575 0,0469 

The Sound 0,1121 0,0928 

Great Belt 0,4215 0,0392 

Kattegat 0,4212 0,0178 

Whole Baltic Sea 34,2679 0,0821 
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Figure 1. TO BE REDRAWN WHEN ENVIRONMENTAL TARGET HAS BEEN SETTLED. Annual average of the total volume of oil per 
km2 introduced to each sub-basin during the reference period (ET option 1 sub-basin specific volumes). The brown line depicts 
the summed volume per km2 of oil introduced to the entire Baltic Sea during the reference period (ET option 2) and the blue line 
shows that summed volume per km2 and the standard deviation (ET option 3). 

 

The reference period selected for the indicator is 2008-2013, during which the estimated volume from spills 

have been at a historically low level (Figure 2). As reference it can be noted that also a longer reference 

period 2004-2013 was considered, however it the oil spill volume during this period was considerably 

higher (Table 2). Thus the shorter reference period was considered as being more appropriate.  
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Figure 2. The estimated amount of oil from detected oil spill and the number of observations between 1988 and 2013. The red 
square identified the reference period used to determine the environmental target. 

 

 

Table 2. Comparison of annual average of the total oil-spills between the considered reference periods 2008-2013 and 2004-
2013.  

 Annual average of oil-spill volume [m3] 

 2008-2013 2004-2013 

Bothnian bay 0,42 10,62 

Quark 0,42 7,13 

Bothnian sea 0,11 0,78 

Åland sea 0,16 0,27 

Gulf of Finland 0,41 1,91 

Northern Baltic Proper 7,70 58,75 

Gulf of Riga 2,87 22,15 

Western Gotland Basin 0,10 0,13 

Eastern Gotland basin 1,85 5,32 

Gdansk Bay 0,23 7,06 

Bornholm Basin 0,01 0,08 

Arkona 14,31 24,13 

Bay of Mecklenburg 5,24 13,85 

Kiel Bay 0,14 2,08 

The Sound 0,19 2,08 
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Great Belt 0,00 0,00 

Kattegat 0,11 0,14 

Whole Baltic Sea 2,02 9,20 

 

 

Assessment protocol 
The assessment units considered appropriate for this pressure core indicator are the 17 sub-basins of the 

Baltic Sea, i.e. the HELCOM assessment units on Level 2.  

Compliance to the environmental target is to be evaluated annually for each assessment unit. The 

estimated volumes from all detected oil spills are summed to form an annual oil-spill estimate for each sub-

basin. The methods for estimating the volume of each detected oil spill are detailed in the Standard 

Pollution Observation Format Completion Guide as found in the HELCOM Response Manual Volume I. 

It should be noted, that aerial surveillance efforts are focused along the most heavily trafficked shipping 

routes in the Baltic Sea, and the main route constitutes the Baltic Deep-Water Route from the Danish 

Straits to St Petersburg. This can be illustrated though the spatial distribution of the detected oil-spills 

during the reference period and shipping density during 2011 (Figure 3). 

 

Figure 3. Spatial distribution of oil spills detected during the reference period 2008-2013 (left) and monthly average density of 
shipping during 2011 (right). 

 

 

http://helcom.fi/Documents/HELCOM%20at%20work/Groups/RESPONSE/IWGAS/Standard%20Pollution%20Observation%20Format%20Completion%20Guide_RESPONSE%2019-2014.docx
http://helcom.fi/Documents/HELCOM%20at%20work/Groups/RESPONSE/IWGAS/Standard%20Pollution%20Observation%20Format%20Completion%20Guide_RESPONSE%2019-2014.docx
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Relevance of the indicator 

Policy Relevance 

The Baltic Sea area has been designated as a ‘special area’ in accordance with International Convention for 

the Prevention of Pollution from Ships (MARPOL), 1973, as modified by the Protocol of 1978 relating 

thereto, Annexes I (oil), IV (sewage) and V (garbage). Any discharge of oil or oily mixtures into the Baltic Sea 

is prohibited in accordance with MARPOL (1973/1978) and the 1992 Helsinki Convention. 

The goal is to achieve a Good Environmental Status (GES) of the marine environment by 2021 in accordance 

with the Baltic Sea Action Plan (BSAP) and by 2020 in accordance with the EU Marine Strategy Framework 

Directive (MSFD). The pressure from oil spills must be kept at a low level in order to reach the GES goal.  

Far-reaching prohibitions and restrictions on any discharge into the sea of oil or oily mixtures, sewage from 

passenger ships and garbage have been introduced by the Baltic Sea States to comply with the 

requirements of a MARPOL ‘special area’. Oil is defined as meaning petroleum in any form, including crude 

oil, fuel oil, sludge, oil refuse and refined products. Oil discharges are equally prohibited from the cargo 

tanks of oil tankers and any machinery spaces or ballast tanks of all types of ships. Some discharge of oily 

mixtures can be permitted but only when the oil content of the effluent does not exceed 15 parts per 

million. The oil filtering equipment of all ships of 400 gross tonnage or above must have arrangements that 

ensure an automatic stop if the oil content of any discharge exceeds 15 parts per million. All ships less than 

400 gross tonnage flying the flag of a State bordering the Baltic Sea, should comply with guidelines 

concerning holding tanks or filtering equipment for separating oily water. The responsibility for avoiding 

discharges of oil or other harmful substances rests not only with the master and his crew, but also with the 

charterer, the ship-owner and the ports. 

All ships entering the Baltic Sea area are urged to comply with the anti-pollution regulations of the 1992 

Helsinki Convention. This applies to all ships, irrespective of whether or not they are flying the flag of a 

Contracting Party to the Helsinki Convention. To uphold the anti-pollution regulations all ships, with some 

exceptions, are required to deliver oil to a reception facility before leaving port. Oil loading terminals and 

repair ports are provided with reception facilities to receive and treat all the dirty ballast and tank washing 

water from oil tankers. Additionally, all ports are provided with reception facilities for other residues and 

oily mixtures from all ships. The countries bordering the Baltic Sea have agreed that a ship should not be 

charged for using the reception facilities to encourage delivery, also known as the no-special-fee system, 

and that the cost is to be covered through e.g. general harbor fees or general environmental fees. 

The EU directive on port reception facilities for ship-generated waste and cargo residues (2000/59/EC) aims 

to reduce the discharges of ship-generated wastes and cargo residues into the sea, especially illegal 

discharges, by improving the availability and use of port reception facilities. The directive recognizes and 

does not contradict with the procedures and mechanisms agreed by the Contracting Parties to the Helsinki 

Convention. 

 

Effects of oil spill on the ecosystem 

The introduction of non-synthetic oil-based products to the sea water poses a severe threat to the integrity 

of populations of seabirds and can also cause alterations in the food web through introduction of 

polyaromatic hydrocarbons through the planktonic food-web. Devastating effects of oil on waterbirds can 
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also have a structural effect on marine food web integrity, as waterbirds are an integral part of the Baltic 

Sea ecosystem and play an important role in the marine food-web as herbivores, benthivores, piscivores or 

scavengers.  

Waterbirds aggregate to specific feeding grounds in winter. Up to 90% of the wintering population 

aggregates to areas less than 5% of the entire Baltic Sea according to a census (Durinck et al. 1994). Any oil 

spill in or near these areas constitute a severe threat to the entire waterbird population in the Baltic Sea. 

Small amounts of oil on the sea surface are sufficient to cause a severe pressure on the wintering waterbird 

populations as the birds spend most of the time on the sea surface. Even minor oil contamination of the 

plumage is known to severely reduce the buoyancy of the waterbirds and expose them to hypothermia.  

In the last decade maritime transportation has been growing steadily. An increase in the number of ships 

also means that one could expect a larger number of illegal oil discharges. Both oil tankers and other kinds 

of ships are among the suspected offenders of anti-pollution regulations. Oil pollution due to ship traffic 

has been considered the most severe threat to wintering seabirds and waterbirds in the coastal zone of 

Lithuania (Zydelis and Dagys 1997). 
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Results and confidence 
No up-dated evaluation result available yet, first evaluations will be done based on data from 2014. 

Tentative results are described below to support further development of the indicator concept. 

The amount of oil that has been introduced to the marine environment as illegal spills detected though 

aerial surveillance has decreased significantly since the 1980’s when the monitoring began (Figure 4). The 

decrease is considered to be a positive sign, especially considering the increased shipping traffic as well as 

enhanced use of satellite imageries provided by the CleanSeaNet satellite surveillance service of the 

European Maritime Safety Agency to detect oil spills. The number of flight hours, i.e. the monitoring effort, 

has varied during the decades. However the documented decrease in amounts of oil introduced to the 

Baltic Sea is considered to reflect the actual situation, as the supporting parameter on pollution per flight 

hour index [hyperlink to BSEFS] confirms the decrease. 

 

Figure 4. The estimated amount of oil from detected oil spill and the number of observations between 1988 and 2013. [this graph 
will be updated to reflect whether the environmental target has been achieved for each sub-basin once 2014 data is available, 
possibly to be displayed as a map] 

The peaks detected 2004 and 1990 were likely caused by single events (Figure 4). In 1990 an accidental spill 

due to a collision between the Soviet tanker Volgonef 1263 and the West German dry cargo ship Betty at 

the Swedish south coast is the main cause, whereas the underlying cause for the accident in 2004 is 

undocumented. The peak values highlight that single oil spills may introduce large amounts of oil to the 

environment, and underline the importance of estimating the volume of introduced oil when evaluating 

whether the pressure is at a level allowing the environment to reach a good environmental status.  

Overall decreasing trends have been detected in both the number of spills and the size of single spills. 

Noticeably, the number of detected oil spills larger than 10m3 has decreased significantly in recent decades 

(Figure 5). Out of the 130 detected oil spill in 2013, 80% were estimated to be smaller than 0.1 m3.  

http://cleanseanet.emsa.europa.eu/
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Figure 5. The number of detected oil spill and the size of detected oil spill between the years 1998 and 2013. 

 

Confidence of indicator evaluation 
No evaluation has been made yet, and it is thus not possible to consider the confidence in full. However, as 

aerial surveys of oil spills have been carried out by HELCOM Contracting Parties with standardized methods, 

covering the entire Baltic Sea for several years, the confidence of the indicator evaluation is expected to be 

high once the data for 2014 becomes available. In recent years the number of flight hours have decreased 

somewhat. If this trend continues, the confidence of the indicator evaluation will be lower in the future. 
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Monitoring requirements 

Monitoring methodology 
Co-operation on surveillance within the Helsinki Convention is carried out in accordance with Annex VII 

(Regulations 1, 3, 4, 10) to the 1992 Helsinki Convention and HELCOM Recommendation 34E/4. The 

procedures are further specified in Chapter 7 of HELCOM Response Manual Volume I. 

The aerial and satellite surveillance activity conducted in the Baltic Sea by the HELCOM Contracting Parties 

is described in the HELCOM Response Manual Volume 1, Chapter 7 on aerial surveillance, including  flight 

frequency, cooperation, equipment to be used, observation and documentation of spills etc.   

Contracting Parties bordering the Baltic Sea are to conduct aerial surveillance in order to detect suspected 

offenders to the anti-pollutant regulations in accordance with the 1992 Helsinki Convention Annex VI. The 

aerial surveillance should be carried out at least twice per week over regular traffic zones including 

approaches to major sea ports as well as in regions with regular offshore activities. Other regions with 

sporadic traffic and fishing activities should be covered once per week. Experienced observers/pilots shall 

conduct reliable detections, classifications and quantification of observed pollution, their frequencies and 

geographical distributions. Also the Coordinated Extended Pollution Control Flights (CEPCO), which 

constitutes continuous surveillance of specific areas in the Baltic Sea for 24 or more hours, should be 

carried out twice a year. 

Aerial surveillance is supported by satellite observations of their response regions and jointly survey 

specific parts of the Baltic Sea area. 

Monitoring is carried out based on agreed methods described in the HELCOM Monitoring Manual in the 

sub-programme Acute Pollution. 

Monitoring of THC in seawater falls under the general description HELCOM coordinated monitoring as 

described in the HELCOM Monitoring Manual in the sub-programme Contaminants in water. 

 

Description of optimal monitoring 
Current aerial surveillance efforts are considered to be sufficient to provide a high confidence evaluation of 

the volume of oil introduced to the Baltic Sea as visible spills.  

If an even more detailed understanding of the amounts of oil introduced to the Baltic Sea is strived for, 

then more intensive monitoring efforts would be needed along the inner coastal areas. Monitoring of 

invisible small spills and oil introduced via various run-off routes could also be included in the indicator in 

the future. However, it must be noted that such spills cannot be detected though aerial surveillance, and 

other monitoring methods would then be needed including e.g. chemical analyses of run off water.  

 

http://helcom.fi/Lists/Publications/HELCOM%20Manual%20on%20Co-operation%20in%20Response%20to%20Marine%20Pollution%20-%20Volume%201.pdf
http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/inputs/acute-pollution
http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/concentration-of-contaminants/contaminants-in-water
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Current monitoring  
All HELCOM Contracting Parties have agreed to participate in the collaboration on airborne surveillance to 

the best of their ability. The design of the aerial surveillance monitoring currently enable evaluation of all 

HELCOM sub-basins in this indicator and is considered sufficient. 

The amount of flight hours reflecting the annual intensity of the monitoring effort varies between countries 

and years (Figure 6) as well as the effort in daylight and darkness (Figure 7). 

 

Figure 6. Total number of flight hours in the aerial survey per country between 1989 – 2013.  

 

Figure 7. Number of flight hours per country in daylight and darkness during the year 2013. 

0 500 1000 1500 2000 2500

Russia

Latvia

Lithuania

Denmark

Estonia

Poland

Germany

Finland

Sweden

No. of flight hours

Daylight
Darkness



HELCOM pre core indicator report 

13 
 

Current monitoring also includes remote sensing techniques. Satellite detections of oil-spills are reported 

and regularly verified through direct observation in the aerial surveillance (Table 3). 

Table 3. Satellite detections of oil spills in HELCOM countries waters provided by EMSA, including verified detections in 2013 

Country 

waters 

Satellite 

detections 

Verified satellite detections by country 

Not 

checked 

or no 

feedback 

Confirmed 

mineral oil 

Confirmed other 

oil, chemical, 

sewage or 

garbage 

Confirmed 

natural 

phenomena 

Unknown 

substance Nothing found 

Denmark 27 0 1 6 1 8 11 

Estonia 9 1 1 1 3 3 0 

Finland 3 0 1 0 0 1 1 

Germany 11 3 2 1 1 3 1 

Latvia 3 0 0 0 0 0 3 

Lithuania 1 0 0 0 0 0 1 

Poland 15 0 1 3 1 5 5 

Russia 8 0 0 0 0 0 8 

Sweden 53 2 8 8 5 9 21 

Total 130 6 14 19 11 29 51 

Disclaimer: 

1) Feedback relates with the location of the spill and not with the country providing feedback (i.e. if Finland provides feedback for a spill in 
Estonian waters this is reported as verification in Estonian waters).  

2) Information provided is based on feedback provided by the coastal States. 
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Description of data and up-dating 

Metadata 
Monitoring data on oil spills in the Baltic Sea is available since 1988, however, the annual reporting 

activities in the HELCOM framework started in 2000. Data is annually reported to the HELCOM Secretariat 

by the Contracting Parties which have conducted surveillance activities in the reporting year and the data is 

stored in a database hosted by the HELCOM Secretariat and made publically available on-line. 

Reporting of the annual surveillance activity by the Contracting Parties to the HELCOM Secretariat is 

described in the Response Manual according to an agreed format and data standards. Quality assurance of 

data reported by the Contracting Parties is done by the HELCOM Secretariat. 

 

http://helcom.fi/Lists/Publications/HELCOM%20Manual%20on%20Co-operation%20in%20Response%20to%20Marine%20Pollution%20-%20Volume%201.pdf
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Publications and archive  

(Archive) 

Publications used in the indicator 
HELCOM (2012) Clean Seas Guide – The Baltic Sea Area a MARPOL 73/78 Special Area. Information for Mariners. Baltic 

Sea Environment Protection Commission. available online: 
http://helcom.fi/Lists/Publications/Clean%20Seas%20Guide%20-%20Information%20for%20Mariners.pdf 

HELCOM (2014), HELCOM Annual report on illegal discharges observed during aerial surveillance, 2013. 13 pp. 
available online: 
http://helcom.fi/Lists/Publications/HELCOM%20report%20on%20Illegal%20discharges%20observed%20dur
ing%20aerial%20surveillance%20in%202013.pdf#search=annual%20discharges%202013 

Law RJ (1981): Hydrocarbon concentration in water and sediments from UK marine waters, determined by 
fluorescence spectroscopy. Marine Pollution Bulletin 12: 153-157. 

Pikkarainen AL, Lemponen P (2005): Petroleum hydrocarbon concentrations in Baltic Sea subsurface water. Boreal 
Environment Research 10: 125-134. 

Skov H, Heinänen S, Zydelis R, Bellebaum J, Bzoma S (2011): Waterbird Populations and Pressures in the Baltic Sea. 
TemaNord 2011:550. Available at:  http://www.norden.org/en/publications/publikationer/2011-550  

Durinck J, Skov H, Jensen FP & Pihl S (1994): Important marine areas for wintering birds in the Baltic Sea. – EU DG XI 
Research Contract no. 2242/90-09-01. Ornis Consult Report 1994, 110 pp. 

Larsson K & Tyden L (2009): Inventeringar av oljeskadad alfågel längs Gotlands sydkust under perioden 1996/97 till 
2010/11. Report to Gotland University [Abstract in English] 

Žydelis R & Dagys M (1997): Winter period ornithological impact assessment of oil related activities and sea 
transportation in Lithuanian inshore waters of the Baltic Sea and in the Kursiu Lagoon. Acta Zoologica 
Lituanica, Ornithologia, 6: 45–65. 

Žydelis R, Dagys M, & Vaitkus G (2006): Beached bird surveys in Lithuania reflect marine oil pollution and bird 
mortality in fishing nets. Marine Ornithology 34: 161-166. 

 

Additional relevant publications  
 

http://helcom.fi/Lists/Publications/Clean%20Seas%20Guide%20-%20Information%20for%20Mariners.pdf
http://helcom.fi/Lists/Publications/HELCOM%20report%20on%20Illegal%20discharges%20observed%20during%20aerial%20surveillance%20in%202013.pdf#search=annual%20discharges%202013
http://helcom.fi/Lists/Publications/HELCOM%20report%20on%20Illegal%20discharges%20observed%20during%20aerial%20surveillance%20in%202013.pdf#search=annual%20discharges%202013
http://www.norden.org/en/publications/publikationer/2011-550
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