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Background 
This document contains a first draft of the pressure core indicator ‘Oil spills affecting the marine 
environment’. The indicator relates to the core indictor work currently being done in the HELCOM community 
within several groups (for details on the general process see document 2-3). All core indicators follow the 
same structure outlined as blue headings in the attached draft report. Orange text is general guidance on the 
content, provided to all experts working with indicator development. This first indicator draft presents some 
very preliminary concepts and has been compiled by the Secretariat as a basis for further work. CORESET II 
aims to publish all core indicators online after acceptance by HOD in June 2015. To reach this deadline an 
environmental target needs to be defined and the concept needs to be elaborated. In the CORESET I project 
(2010-2013) an indicator named ‘Number of waterbirds being oiled annually’ was being developed. CORESET 
II 2-2014 decided not to develop the indicator further as the concept of using oiled birds to reflect status is 
not accurate due to the fact that oiled birds generally sink before being counted on beaches. The pressure 
from oil spills is however considered important and data from aerial surveillance monitoring is valuable. 
Therefore it was proposed to develop a pressure indicator base on this data in close cooperation with the 
Response Working Group.  
 
Proposed schedule: 

- RESPONSE 19-2014  
o consider the proposed concepts, 
o propose a preliminary environmental target 

- Intersessional work on the indicator 
- IWGAS 2015 

o finalizing the monitoring section of the indicator, 
o do other tasks as defined by the Response Working Group 

- Intersessional work on the indicator 
- RESPONSE 20-2015 

o finalize the indicator report and recommend for adoption to HOD in June 2015. 
 

Action required 
The Meeting is invited to: 

- take note of the first draft of the pressure core indicator related to oil spills, 
- consider the proposed concepts, 
- propose a preliminary environmental target, 
- agree on a how the indicator will be further developed intersessionally. 

Contracting Parties are invited to inform the Secretariat, Lena Avellan (lena.avellan@helcom.fi), on any 
national indicators related to oil spills as soon as possible. 



First draft 
To consider and include as appropriate, SE and FI national indicator drafts, drafts from other CPs if available 

Oil-spills affecting the marine environment 

Key message 
 MAP  

with HELCOM assessment units, showing where indicator has been applied and assessment result, 

can be interpolated (plain image, not displayed through the Map Service) 

 

 

 

 

 short textual description:  

o status: 1-2 sentences (Environmental Target not achieved in units 1,2,3) 

o trend: 1-2 sentences short- and long-term in the assessment unit 

o confidence: high/moderate/low (more details in sub-pages Indicator concept and  

Description of data) 

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. With the standardized aerial survey 

methods being carried out in the whole Baltic Sea the confidence in the outcome of the indicator is high?, 

however recent decline in flight hours might have a negative effect on the confidence in the coming years. 

Commented [LA1]: Example of the final key-message map to be 
displayed on the first page of the indicator.  
 
Suggested to make assessments of the intensity of the pressure of 
oil-spills per sub-basin.(left side picture).  
However, if it is thought that the monitoring data e.g. only provides 
relevant estimates for the off-shore are, then Level 3 (right side 
picture) can be applied. 
 
To be decided. 
 
Are there any basins where aerial surveillance is not carried out and 
where it will not be possible to say if the environmental target has 
been reached or not? 



Oil-spills are principally detected along the main shipping routes. The environmental target has been 

reached in sub-basins XX, while in the xx sub-basins the amount of oil introduced to the marine 

environment exceeds the environmental target and thus impedes reaching a good environmental status. 

Relevance of the core indicator 
 aimed at a general public 

o 1-2 sentences, what is the “role” of the assessed element in the ecosystem? 

o 1-2 sentences, on what information of the environment the parameters in indicator 

describe/estimate  

Oil is an important commodity in the region with large volumes being transported across the Baltic Sea. Oil 

is also main fuel of the absolute majority of ships in the region. Oil or other petroleum products end up in 

the sea either because it is introduced intentionally or due to negligence, often as oil in bilge water or via 

dumping of other waste oil, or because it is released to the sea during an accident. In either case oil-spills 

are a significant threat to sea-birds and other marine animals, where both acute death and chronic toxic 

effects are known. 

The indicator provides information on the sustainability of handling of oil and petroleum products in the 

Baltic Sea region. Sustainable activities cause a minimal number of spills as best environmental practices 

(BEP) and best available technologies (BAT) are applied. 

Policy relevance of the core indicator 
 description of relevant conventions and other legislation  in standardized table (layout to be 

finalized later) 

 Primary importance Secondary importance 

BSAP 
Segment and 
Objective 

 Safe maritime traffic without accidental 
pollution 

 No illegal 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 IV  

 

Authors  
XX 

HELCOM RESPONSE, IWGAS, HELCOM Sec (relevant persons) 

Recognizing for content relating to oiled birds: Samuli Korpinen, Ib Krag Pedersen, Leho Luigujõe, Andres 

Kuresoo, Martti Hario, Jukka Rintala, Stefan Garthe, Ainars Aunins, Antra Stipniece, Mindaugas Dagys, 

Włodzimierz Meissner, Leif Nilsson, Kjell Larsson  

Cite this indicator 
[Author’s name(s)], [2015]. Oil-spills affecting the marine environment. HELCOM core indicator report. Online. [Date 

Viewed], [Web link]. 



Results 
 written for an expert target audience 

 detailed description on how the “key message map” was arrived at 

 all relevant more detailed graphs and maps, e.g. temporal trend graphs for different sub-basins, 

separate state maps for all the various species used in the indicator 

 since all indicators are so different, there are no common sub-headings for this section, this section 

will often be the longest of any sub-section of the indicator report 

 

The amount of oil that has been introduced to the marine environment as well as the number of observed 

spills through illegal oil-spills has decreased significantly since 1988 (Figure 1). Measures implemented to 

reduce the pressure on the marine environment though oil-spills has thus clearly been effective. A 

significant decrease in the number of deliberate oil spills was reported in 2010 compared to 2009 which is a 

positive sign, especially considering the increased shipping traffic as well as enhanced use of satellite 

imageries provided by the CleanSeaNet satellite service of the European Maritime Safety Agency.  

 

Figure 1. The estimated amount of oil from detected oil-spills and the number of observations between 1988 and 2013. 

The peaks in the years 2004 and 1990 that were caused by ???, however, highlight that single incidents can 

potentially have a very significant negative impact on the marine environment and that all measures to 

avoid such single accidents should be enforced. 

 

Commented [LA2]: correct interpretation? 

http://cleanseanet.emsa.europa.eu/


Over all, since the year 1998 decreasing trends have been detected in both the size of detected oil spills as 

well as in the number of detected oil-spills (Figure 2). Noticeably, the number of detected oil-spills larger 

than 10m3 has decreased significantly. 

 

Figure 2. The number of detected oil-spills and the size of detected oil-spills between the years 1998 and 2013. 

 

The detected illegal oil-spills are mainly small in size. Out of the 130 detected oil-spills in 2013, 80% were of 

a smaller size than 0.1 m3 (Figure 3).  



 

Figure 3. The proportion of the size of detected oil-spills in 2013. 

 

 

Figure 4. Aerial surveillance results between the years 1988 and 2913 show a clear decrease in number of observed oil spills and 
an increasing but variable trend in flight hours. 

 

Commented [LA3]: average size/class x number gives a number 
round 22m3 oil during the year (+unknown) total. Could similar 
calculations be made per assessment unit annually? The number 
could be used to support an evaluation if the Environmental Target 
has been met or not per assessment unit. 



 

Figure 5. The spatial distribution of detected illegal oil-spills and the size of the detected spills in 2013. 

The spatial distribution of detections in 2013 (Figure 5), show that oil-spills are mainly detected along the 

largest shipping routes where the aerial surveillance is mainly focused. Some areas may not be included in 



the aerial surveillance effort. The regularity of the aerial surveillance efforts also vary annually between 

countries (see Current Monitoring).  

Non-visible oil 

As oil can also be introduced to the marine environment in diluted form, e.g. as a mixture with a lower oil 

content than 15ppm, not all oil-spills are visible. The results from chemical monitoring of seawater by 

measurements of Total Petroleum Hydrocarbons (THC), which are all the chemicals found in the crude oil 

and the majority of them are polyaromatic hydrocarbons (PAH), provide relevant supporting results. 

In previously conducted studies, high concentrations of THC have been found in the Gulf of Finland, Eastern 

Gotland Basin and Northern Baltic Proper (Pikkarainen and Lemponen 2005) as well as Danish Straits and 

Kattegat (Skov et al. 2011), coinciding with the high-intensity shipping routes.  

 

THC concentration less than 1 µg L-1 is considered a typical seawater concentration for areas without 

significant petroleum pollution (Law 1981, Pikkarainen & Lemponen 2005 and references therein). This 

threshold was exceeded in many of the Baltic sub-basins (Figure 6, Figure 7).  
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Figure 6. Average concentrations of total petroleum hydrocarbons (THC) in subsurface water in wintertime in 1992 -2003. The 
green line indicates a concentration in typical non-polluted areas. Modified from Pikkarainen & Lemponen 2005. 

Commented [LA4]: Needs to be clarified how many CPs carry 
out this monitoring, at what spatial and temporal frequency.  
In the future, this might be split off as a separate indictor or 
supporting parameter. 



 

Figure 7. Development of concentrations of total petroleum hydrocarbons (THC) in subsurface water in wintertime in Kattegat, 
Danish Straits, Central Baltic Proper and Gulf of Riga. The green line indicates a typical concentration in non-polluted areas. 
Modified from Skov et al. 2011. 

Contrary to the results from aerial surveillance, THC concentrations do not show any significant trends 

(neither decreasing nor increasing) between the years 1987-2008 in any of the sub-basins (Figure 6Figure 

7).  

 

Results for affected environmental elements 

The number of detected oiled birds has decreased during the last few years, howeve,r simultaneously the 

populations have decreased. It still remains unclear if the trend of detected oiled birds reflects a decreasing 

pressure on the populations. 

 

Figure 8. The proportions of waterbird species being oiled between 1992-2003 in Lithuania according to Zydelis et al. (2006). The 
numbers in the pie chart refer to the percentage proportions. 

 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

TH
C

 c
o

n
ce

n
tr

at
io

n
 (

µ
g 

L-1
)

Central Baltic
Proper

Danish Straits

Kattegat

Gulf of Riga

Commented [LA5]: studies that provide some results are 
available, to be decided if the results shuold be included in the 
results of the indicator to or only referred to in the concept of the 
indicator, especially in relation to setting the environmental target. 
Now some examples included for reference 



 

Figure 9. Number of Long-tailed Ducks oiled in Gotland’s south and east coast between 1996-2011. Modified from Larson & 
Tyden 2009. 



Indicator concept 

Relevance of indicator 

Policy Relevance 

 more details on legislation mentioned in the summary table on the first page 

Any discharge of oil or oily mixtures into the Baltic Sea is prohibited in accordance with MARPOL 

(1973/1978) and the 1992 Helsinki Convention. Oil means 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. 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. 

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

the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating thereto 

(MARPOL), Annexes I, oil, IV, sewage and V, garbage. 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 special area. 

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 of 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. 

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 on the Baltic Sea have agreed that a ship should not be 

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

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. 

 

 



…in relation to affected environmental elements 

The indicator addresses the pressure affecting population abundance, distribution and condition of highly 

mobile species as required for assessments of the MSFD qualitative descriptor 1 (biodiversity) and stated in 

the EC Decision 477/2010/EU for the MSFD. The indicator can also be used for the assessment of the MSFD 

qualitative descriptor 4 (food webs). 

 

Effects of oil-spills on the ecosystem 

 detailed description and background information on the scientific concept/design of the indicator 

which is summarized on the first page for a non-expert audience, here going into detail 

o what is the “role” of the assessed element in the ecosystem  

o what information of the environment does the parameters in indicator describe/estimate?  

what element (eutrophication/hazardous substances/biodiversity) does the indicator describe and how 

is this relevant in the perspective of the whole Baltic Sea environment? 

This pressure core indicator describes the intensity of a key contamination pressure from maritime traffic 

and oil handling on the marine environment. In the last decade maritime transportation has been growing 

steadily, reflecting the intensified co-operation and trade in the Baltic Sea region and a prospering 

economy. 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. 

The introduction of non-synthetic oil-based products to the water from both identified oil-spills and more 

diffuse sources, pose a severe threat to the integrity of populations of seabirds and seabirds and can also 

cause alterations in the food web through introduction of polyaromatic hydrocarbons through the 

planktonic food-web. 

Waterbirds are an integral part of the Baltic Sea ecosystem and play an important role in the marine trophic 

web as herbivores, benthivores, piscivores or scavengers. During winters waterbirds aggregate to specific 

feeding grounds in the Baltic Sea and according to a census up to 90% of the wintering population is 

aggregated to areas less than 5% of the entire sea area (Durinck et al. 1994). Oil-spills near these areas 

constitute a severe threat to the entire waterbird populations. Wintering waterbirs spend a lot of time on 

the water surface. Even small amounts of oil on the sea surface can have a severe effect on the wintering 

populations as even minor contamination of the plumage by oil has severe effect on the birds, reducing the 

buoyancy and exposing the bird to hypothermia. 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). 

Food-web 

 



Environmental Target 
 describe concept e.g. trend or target 

(a core indicator can be operational even if preliminary, in most cases meaning that the GES is a 

trend, and requires more work and maybe an update in 5 years’ time) 

 describe how reaching the environmental target will lead to reaching a Good Environmental 

State (GES) 

 target setting method (is it based on actual reference state data, or modelling etc.) 

 confidence of target, applying the method developed in CORE-EUTRO: The target confidence is 

rated based on the uncertainty of the target setting procedure;  

Target score is determined  

o high if the target is based on numerous observations made earlier than the 1950’s 

possibly in combination with hindcast modeling 

o moderate if the target is based on observations made earlier than the 1980’s and/or 

hindcast modelling and  

o low if the target is set through expert judgement and/or information from reference 

sites and/or observations made during or after the 1980’s. 

 show applicability of GES-value with a case study example for a selected area where the conditions 

are above/below GES 

 

The environmental target of no illegal oil-spills per sub-basin annually (As defined by MARPOL Annex I and 

Helsinki Convention). 

 

Reaching the target will lower the mortality rate in sea-bird populations, allowing the populations to reach 

levels considered to reflect Good Environmental Status of the Baltic Sea. 

 

Assessment protocol 
 detailing how the data is processed against to determine if the environmental target is reached or 

not, needs to be detailed enough so that any expert can replicate the analysis 

 statistical-processing (how-to-) 

 HELCOM assessment units used; 

o which units where used on which level and why (ecological relevance) 

o if applicable which units does  the indicator not apply to on the chosen Level and why (e.g. 

indicator species not present in whole Baltic Sea) 

o if different environmental targets have been set for different assessment units then also 

describe the reason for this e.g. differences in biogeography 

Data format and reporting is described in the procession HELCOM Response Manual Volume 1, Chapter 7 

on aerial surveillance. 

Oils-spills are counted per HELCOM assessment unit. No additional processing of the data is needed.  

Commented [LA6]: First draft suggestion. to be considered and 
discussed. If a specific boundary-value is set, the concept for setting 
a value and also the process of setting the value itselt has to be 
described in detail in this section. 
 
Relevant to consider ”how much is too much” from the perspective 
of when is there so much oil in the water that the environment can 
not reach a good status. E.g. how much in volume of the 15ppm 
mixtures could be discharged into one sub-basin annually and still it 
would be believed that the concentations would remain so low that 
the environment is not believed to suffer much 



Assessment are made for each sub-basin in the Baltic Sea, as detailed in the HELCOM Assessment Unit 

Level 2. The indicator isfocusing on the Baltic Deep-Water Route from the Danish Straits to St Petersburg. . 

The effect oil-spills have on the environment are very similar in the entire Baltic Sea, thus the same 

environmental target level is applied in all assessment units. 



Monitoring requirements 

Monitoring methodology 
 showing relevant sections from Monitoring Manual Guidelines once the whole manual is online 

 description of monitoring methods, sampling frequency, spatial resolution 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: http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-

manual/inputs/acute-pollution 

 

Description of optimal monitoring,  
 given the resources, a description of the monitoring strategy that would make the certainty for the 

assessment given by the indicator high  

 identify possible gaps: current vs. optimal monitoring 

To reach a high confidence in the estimation of the pressure on the environment caused by oil-spills, a 

more flight hours/denser routes/more chemical samples would be needed…. Regular surveys, evenly 

distributed in the entire Baltic Sea would improve the confidence of the assessment. 

 

Current monitoring  
 stations displayed through e.g. MORE map service 

(displayed with Map-Viewer web-part, example http://helcom.fi/baltic-sea-trends/data-

maps/biodiversity/baltic-sea-protected-areas/) 

 description of which countries are currently monitoring 

All HELCOM Contracting Parties conduct aerial surveillance. The amount of flight hours reflecting the 

annual intensity of the monitoring effort varies between countries and years (Figure 10). 

Commented [LA7]:  
Currently links can be provided, and additional text can be included. 
Ulitmately, the aim is to directly display the guidelines from the 
monitoring manual in this section of the indicator  

http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/inputs/acute-pollution
http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/inputs/acute-pollution
http://helcom.fi/baltic-sea-trends/data-maps/biodiversity/baltic-sea-protected-areas/
http://helcom.fi/baltic-sea-trends/data-maps/biodiversity/baltic-sea-protected-areas/


 

Figure 10. Total number of flight hours in the aerial survey per country between 1989 - 2013 

 

The routes of the aerial surveillance currently enable evaluation of all HELCOM sub-basins in this indicator. 

 

 

Monitoring of oiled waterbirds 

There are no commonly agreed monitoring methods in place for oiled waterbirds. The monitoring effort in 

the HELCOM CPs varies significantly. 

Estonia: spring and autumn surveys since 1996 on a beach in northwestern tip of the coastline. 

Denmark (Danish Ornithological Society): regular surveys. 

Poland: annual surveys on the west coast of the Gulf of Gdansk. 

Germany: likely to have on-going beach surveys.  

Sweden: on the east coast of Gotland, weekly survey of (live) oiled long-tailed ducks. 

Latvia and Lithuania: extensive beach surveys stopped 

Finland: oiled birds are seen only occasionally, no monitoring has been organized 

Commented [LA8]: Can the spatial coverage in current 
monitoring efforts be specified/shown in this section? 

Commented [LA9]: to be decided if the effect side is to be 
included in the  indicator 



Description of data and confidence 

Metadata 
 data source (link to potential excel and  underlying database of e.g. COMBINE) 

 description of data (coverage spatial & temporal, methodology e.g. in-situ/remote-sensing) 

 quality assurance routines 

 

Confidence of indicator status  
 spatial/temporal cover of data 

 confidence rating of status data, applying the method from CORE-EUTRO 

The confidence of the indicator status for each indicator in all Baltic Sea sub-basins according to the 
availability and temporal distribution of data during the assessment period. 

Data availability  Confidence (EUT_S-score) 
During one or several years, no more than 5 status observations are found 
annually.  

LOW 

During one or several years, more than 5 but no more than 15 assessment 
observations are found annually. 

MODERATE 

During all years, more than 15 assessment observations are found, and their 
spatial distribution is not clearly biased. 

HIGH 

 

Arrangements for up-dating the indicator 
 description of data-flow (sampling > analyzing > hosting) 

 description of long-term updating arrangements 

o how and when is monitored data collected and reported and to what responsible body (e.g. 

HELCOM group?) 

o what responsible body carries out the analyses required (described above in assessment 

protocol) in the indicator for updating  

Relevant authorities conduct the annual aerial surveys. Data is reported nationally to XX where the data is 

quality assured according to XX. The data host extracts the annual monitoring results for the autumn 

HELCOM RESPONSE meeting. The group verifies the accuracy of the data and agrees on the annual up-

dates of the indicator online. 

Commented [LA10]: select one of the three 



Publications and archive  

Printable version of the core indicator 
 pdf of this indicator (contains info on how to cite) 

 

Archive 
 pdf:s of older versions of this indicator 

 

Publications used in the indicator 
 can be references related to the concept/parameter etc. 

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  
 can be general publications related to the parameter etc. 

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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