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Annex 1. Describing additional information on regional applications and modified practices for the 
HELCOM Monitoring guidelines for seal abundance and distribution 

1. Background 
This document is a complement to the HELCOM Monitoring Guidelines for seal abundance and 
describes regional or temporal exceptions, improvements, or other modifications that may change 
the quality or comparability of the collected monitoring data. These exceptions occur due to logistical 
constraints, local variation in habitat and technological advancements.  

This document is intended as a record of methods used over-time to aide interpretation of 
monitoring results. It is to be to be reviewed and updated on annual basis. 

2. Monitoring methods  
2.1 Monitoring features   
N/A 

2.2 Time and area  
2.2.1 Harbour seals  
a. Harbour seal moult 

Note: From 2017, the southwestern Baltic, the Limfjord and the Danish part of Kattegat are only 
surveyed twice during the moult.   

Note: In 2018 only 2 surveys of harbour seals along the Swedish West coast was carried out due to 
poor weather conditions. 

b. Harbour seal pups 

Only carried out in the Danish part of the Kattegat area and the Limfjord.   

2.2.2 Grey seals  
a. Grey seal moult 

- Finland: 3 aerial surveys of moulting grey seals at all known haul-outs in SW Archipelago (the 
core area of moulting distribution) and 2 aerial counts in the Gulf of Bothnia and the Gulf of 
Finland. 

Note: In 2018 no annual surveys for moulting grey seals were conducted in Finland. 

- Denmark: 1 survey covering the Danish HELCOM area is performed.   

- Sweden: 3 aerial surveys are carried out at haul-outs in the key areas from archipelago of 
Central Sweden to Qvarken, in other areas 3 surveys are carried out from land or boat.   

- Estonia: Gulf of Finland (2 surveys) and Estonian W archipelago including Gulf of Riga (3 surveys) 
are carried out.   

- Russia: Eastern part of the Gulf of Finland is surveyed from ships or boats for 1-2 times 
depending on weather.   

Note: During 2013-2017 no annual surveys for moulting grey seals were conducted in Russia. 

- Poland: two independent monitoring programs  



2 
 

1. Regular monitoring since 2010 using both on-line camera and direct observation at a newly 
established haul-out  

2. Pilot monitoring project: two aerial surveys following the standardized methods in 2016 
and 2017. Regular state monitoring scheme covering all possible haul-outs? planned for the 
coming years.  

- Germany: In the German Baltic Sea there are presently no permanent haul out sites, neither for 
breeding nor for moulting seals, therefore a standardized monitoring is not possible. However, 
seals can be observed along the coast, in particular grey seals in Greifswald Lagoon and harbour 
seals in Wismar Bay. 

b. Grey seal pups 

- Denmark: 2 aerial surveys at all grey seal breeding localities in the Danish HELCOM area.  

- Estonia: Land surveys on major breeding islands (2-4) in Estonian western Archipelago and the 
Gulf of Riga. 

- Finland: 2 aerial surveys at land breeding islands in core breeding area in the Finnish 
southwestern Archipelago. These surveys were conducted during 2006-2017. 

- Sweden: No grey-seal pup surveys have been conducted. 

 

2.2.3 Ringed seals  
a. Ringed seal moult 

- Bay of Bothnia: Annual line transect surveys covering minimum of 13 % of the sea ice between 
mid-April and beginning of May 

- Archipelago Sea: 2 aerial line transect surveys in mid-April in years with sufficient ice-cover. In 
addition, boat- and land-based surveys under ice-free circumstances have been tested in known 
land haul-out areas. 

- Gulf of Finland in years with noticeable ice-coverage: on the Finnish side two aerial line-transect 
surveys East of Helsinki (the main series of transect lines located east of the Kotka longitude); on 
the Russian side 1-2 aerial line transect surveys; on the Estonian side of the Gulf of Finland, one 
line-transect survey East of Tallinn (the main series of transect lines located east of the Kunda 
longitude). Timing of these surveys are coordinated between the three countries. 

- Gulf of Riga: One aerial line transect survey between the 15th of April and 1st of May in years 
with sufficient ice coverage. In addition, surveys at known haul-out localities on land in 
circumstances of no ice and open-water conditions have been tested.  

Note: Due to warming winters sufficient ice-conditions are rare in the southern areas and poor ice 
conditions prior to the survey period are expected to become more frequent in the Bothnian Bay. 
Therefore alternative survey methods or earlier survey time and calibration of the results will be 
needed in all areas. 
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2.2 Monitoring procedure 
2.3.1 Monitoring strategy 
N/A 

2.3.2 Sampling method(s) and equipment  
2.3.2.1 Harbour seal and grey seal 

Note: At a few harbour seal localities in Denmark, seals haul-out on individual rocks covering a large 
area. At these sites, overlapping photographs are not possible and the seals are directly counted from 
the aircraft. The counting is done independently by each observer and the mean of these counts is 
used.   

Note: in Russia, the main grey seal haul-outs are located in a no-fly zone, and photographs are taken 
from boats at a distance of 100-400 meters.   

Note: In parts of southern and northern Sweden, a few grey seal haul-out sites are scattered far from 
main survey routes. For time- and cost-efficiency reasons these locations are surveyed from boats or 
nearby land vantage points. Aerial survey methods using drones are under development. 

Note: in Poland an on-line camera together with land based visual surveys are used at the newly 
established grey seal island haul-out. – In the pilot project (2016 and 2017), aerial surveys using 
drones were conducted following the standard protocol. 

Note: grey seal haul-out sites surveyed with other than the standardized aerial methods together 
form only a marginal proportion of all counted individuals.  

Grey seal pups are surveyed with aerial survey methodology similar to moult survey methods 
(Denmark, Poland), during land visits to breeding sites (Estonia, Poland) and with on-line camera 
(Poland). In Estonia, grey seal pups in different age classes as well as remains of dead pups are 
counted separately. 

a. Poland: two independent monitoring programs  

1. Regular monitoring since 2010 using both on-line camera and direct observation at a newly 
established land breeding site?  

2. Pilot monitoring project: one aerial survey in March in 2017 and 2018 covering which area?. 
Regular state monitoring scheme planned for the coming years.  

2.3.2.2 Ringed seal 
Line transect methodology (Härkönen & Lunneryd 1992, Härkönen et al. 1998) has been carried out 
since 1988 in Bothnian Bay and the method is also used in Estonia and Russia. The methodology is 
employed since ringed seals haul out scattered on ice to moult and not all the ice-covered area can 
be observed. Surveys are flown at an altitude of 90m and the surveyed strips are 800m wide. Survey 
strips are measured with inclinometer and marked on the aircraft before the survey. The two 
observers photograph all the seals on the strips (one 400 m strip on each side of the plane). The 
transects are evenly spaced over the ice area in a manner so that a minimum of 13% of the entire ice 
covered sea area is surveyed. A greater survey fraction only marginally reduces variances of survey 
results (Härkönen & Lunneryd 1992). 

In the Archipelago Sea and Finnish side of the Gulf of Finland transect lines are set ca. 4 km from 
each other over the ice area. The flight altitude is 170-180m and the whole area between the 
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transect lines is observed. In the Archipelago Sea, ringed seals in area without ice-cover may haul out 
on land instead of moving to the ice-covered area.  

In the Gulf of Riga, Gulf of Finland and the Archipelago Sea, poor ice conditions in most years have 
suggested that seal distribution on ice has not resembled that of a “normal” winter, the observation 
results can then only be used to describe distribution rather than comparable abundance estimates. 
With sufficient coverage of surveys the result can be used as a minimum population estimate for a 
particular sea area. 

One presumption is that survey conditions are not systematically changing during the time series, 
permitting trend analyses. Surveys during 1988-2012 were carried out under “normal” ice conditions 
with mostly intact fast ice, where the ringed seals haul out scattered on ice. However, during most of 
the recent mild winters the intact fast ice area has begun to break up before and during the survey 
period, leading to large groups of up to 100 ringed seals or more congregating on the ice. Due to 
these behavioural changes of the ringed seals under reduced ice-cover, approximately twice as many 
seals were observed on ice as in earlier years under ’normal conditions. As such, results from surveys 
during extremely mild winters stand out as statistical outliers in the long-term data and represent a 
larger proportion of the total population compared to results from “normal” winters. Therefore, 
surveys under these different conditions are not comparable and cannot be used in the same trend 
analysis. The results from exceptionally mild winters, however, show that total population size is 
larger than previously thought. During ice break-up a variety of ice types occur. Not all of them are 
favourable for the ringed seals to haul out. However, more census data are needed to better 
understand how the amount and quality of the ice affects the haul-out rate of the ringed seals. For 
be able to continue producing a time series of abundance estimate and using results following mild 
winters together with counts from meteorologically “normal” winters, a model using appropriate 
quantitative measures on ice-quality as correction factor, needs to be built and used. Climate 
warming may, however, impose the need to develop new methods for monitoring ringed seal 
populations in years with even poorer ice conditions.   

2.3.2.3 Equipment 

• Fixed-wing aircraft is used in Finland, Estonia, Russia and Denmark as well as for harbour seal 
and ringed seal surveys in Sweden, helicopter is used for grey seal surveys in Sweden 

• GPS-log not used in Denmark 

• on-line video camera is used in Poland   

 

2.3.3 Sample handling and analysis  
N/A 

3. Data reporting and storage   
N/A 

4. Quality control  
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4.1 Quality control of methods  
Note: In some year,s only one experienced person is counting the number of individuals in Sweden, 
Finland and Estonia.  

Annual monitoring is important for enabling enough power to detect changes in abundance trends 
which are the early signs of changing in the populations. Where possible, the monitoring is 
performed using aerial surveys, where the seal haul-outs are photographed during the relevant 
periods in areas where there is a significant occurrence of seals. 

 

4.2 Quality control of data and reporting  
N/A 

5.Contacts and references  
5.1 Contacts 
N/A 


	1. Background
	2. Monitoring methods
	2.1 Monitoring features
	2.2 Time and area
	2.2.1 Harbour seals
	2.2.2 Grey seals
	2.2.3 Ringed seals

	2.2 Monitoring procedure
	2.3.1 Monitoring strategy
	2.3.2 Sampling method(s) and equipment
	2.3.2.2 Ringed seal
	2.3.3 Sample handling and analysis


	3. Data reporting and storage
	4. Quality control
	4.1 Quality control of methods
	4.2 Quality control of data and reporting

	5.Contacts and references
	5.1 Contacts


