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Background 
The guidelines for monitoring additional health indicators of marine mammals have been updated. The 
document will focus on harbour porpoise (Phocoena phocoena), harbour seal (Phoca vitulina) and grey seal 
(Halichoerus grypus), as knowledge on the health status of the ringed seal (Pusa hispida) is still sparse. 
 
Action requested 
The Meeting is invited to consider/provide input for the Meeting. 
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Guideline for monitoring additional health indicators of marine mammals 
in the HELCOM area    

1. Background   
 

The aim of this document is to define additional health indicators for the different marine 
mammal species of the HELCOM area. The document will focus on harbour porpoise (Phocoena 
phocoena), harbour seal (Phoca vitulina) and grey seal (Halichoerus grypus), as knowledge on the 
health status of the ringed seal (Pusa hispida) is still sparse.  

Over the last years knowledge has been collected through systematic pathological investigations 
on marine mammals as part of the work of the “HELCOM Marine Mammal Health Group” 
conducted according to (Kuiken and Hartmann 1993, Siebert et al., 2001, 2007, IJsseldijk et al. 
2019). Target organs showing the majority of lesions in the same species were identified for grey 
and harbour seals and harbour porpoises. The chosen organ will allow to focus on one additional 
sensible health indicator if only limited examinations can be secured.  

 

 

 

 

 

Harbour porpoise 

Target organ:  
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Systematic pathological investigations of by-caught and stranded harbour porpoises from the 
HELCOM area have shown that the respiratory tract displays the majority of lesions. This includes 
parasitic infection of the bronchial tree and blood vessels, microbiological infections and 
histopathological lesions. The lung is also the major port of entry for bacteria resulting in a 
septicaemia and the target organ in case of morbillivirus infections. In case of immune 
suppression, e.g. by chemical pollutants or stress by noise pollution, the lung is also expected to 
react most rapidly with an increase of severity of lesions. 

References: Wünschmann et al. 2001, Beineke et al. 2005, Lehnert et al. 2005, Siebert et al. 2001, 
2009, 2020 

Procedure (Fig. 1-5): 

If no necropsy according to Siebert et al. (2001) can be conducted, following information and 
samples should be collected under the necessary and permitted circumstances in each country 
(hygiene, veterinarian obligations): 

1. Location where the harbour porpoise was found 
2. Date when the harbour porpoise was found 
3. Circumstances of death of the harbour porpoise: found on the beach, handed over by a 

fisherman, etc. 
4. Total length (animal lying on one side and measuring tape on the floor) 
5. Sex 
6. Age (if possible, extract 4-6 teeth in the middle of the lower jaw) 
7. Extract the lung (larynx to the diaphragm).  

a. Open the bronchial tree and main blood vessels of both sides to determine the 
parasitic burden: 

Mild infection: <20 parasites 
Moderate infection: 20-50 parasites 
Severe infection: >50 parasites  
b. Take six lung samples for histopathological examination (10% buffered formalin) 

according to IJsseldijk et al. (2019) and Siebert et al. (2020) 
c. Two samples for microbiology (one from each side of the lung) in plastic bags, 

storage at -20°C 
d. Two samples for virology (each lung) in plastic bags, storage preferably at -70°C 
e. Liver for histology, microbiology, parasitology and virology. 
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Fig. 1: Measurement of the total length from the tip of the snout to the notch of the fluke, animal 
lying on one side and measuring tape on the floor. 

 

 

Fig. 2: Lung of a harbour porpoise with larynx and trachea. Marked are the six different areas 
(cranial, medial and caudal part of each lung) for histopathological sampling (one sample per 
area). Sample size should be 1x1x1 cm. 

 

 

Fig. 3: Harbour porpoise lung with mild parasitic infection. 
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Fig. 4: Harbour porpoise lung with moderate parasitic infection. 

 

Fig. 5: Harbour porpoise lung with severe parasitic infection (Siebert et al. 2001). 

 

 

Grey seal  

Target organ 

Systematic pathological investigations of dead grey seals from the HELCOM area have shown that 
the gastrointestinal tract displays the majority of lesions. This includes parasitic infections with 
associated gastritis, hepatitis, enteritis and/or just colitis. 

References: Lakemeyer et al. 2020, Bergman, A. 1999, 2007, Neimanis et al. 2016, Nickol et al. 
2002.  

 

Procedure (Fig. 6-8): 
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If no necropsy according to Siebert et al. (2007) can be conducted, following information and 
samples should be collected under the necessary and permitted circumstances in each country 
(hygiene, veterinarian obligations): 

1. Location where the grey seal was found 
2. Date when the grey seal was found 
3. Circumstances of death of the grey seal: found on the beach, handed over by a fisherman, 

mercy killed, hunted etc. 
4. Total and reduced lengths (animal lying on the back and measuring tape on the floor) 
5. Sex 
6. Age (take the lower jaw and/or extract one caninus from the upper or lower jaw) 
7. Extract the intestine: 

a. Open the small intestine and caecum/colon: 

small intestine:  

Mild infection: <10 parasites 
Moderate infection: 10-20 parasites 
Severe infection: >20 parasites  
 
caecum/colon:  
 
Mild infection: <20 parasites 
Moderate infection: 20-30 parasites 
Severe infection: >30 parasites   
 
b. Take four intestinal samples of about 1 cm length (three samples from different 
areas of the small intestine, one sample from the caecum and colon) for histopathological 
examination (10% buffered formalin) according to Siebert et al. (2007). This will allow to 
determine the character, extent and type of the lesion and is crucial to determine the 
severity of the pathological changes in the intestine. 
c. Four samples for microbiology of about 4 cm length (three samples from different 
areas of the small intestine, one sample from the large intestine; closed intestinal loops) 
in plastic bags, storage at -20°C. This should be used to assess the secondary 
microbiological infection of the intestinal lesion. 
d. Liver for histology, microbiology, parasitology, virology and toxicology. Liver should 
be stored as back-up material to allow additional analyses of the health status if required. 
The liver has been chosen because it frequently shows lesions in grey seals and it can also 
be used to verify spreading health situations as well as toxicological burdens.  
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Fig. 6: Measurement of the total length from the tip of the snout to the caudal tip of the hind 
flipper and reduced length from the snout to the tip of the tail, animal lying on the back with 
stretched neck and measuring tape on the floor. Measurements will be further harmonised. 

 

Fig. 7: Severe acanthocephalan infection in Baltic grey seal colon with associated severe lesions: 
tunica muscularis hypertrophy (colonic walls) and colonic ulcers. 
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Fig. 8: Harbour seal mild small intestinal acanthocephalan infection and serositis on the left site 
and severe infection and mild catarrhal enteritis for comparison. 

 

 

Harbour seal  

Target organ: 

Systematic pathological investigations of dead harbour seals revealed that the respiratory tract 
displays the majority of lesions. This includes parasitic infection of the bronchial tree and blood 
vessels especially in younger animals, microbiological infections and histopathological lesions. The 
lung is also the major port of entry for bacteria resulting in a septicaemia and the target organ in 
case of morbillivirus and influenza infections. Therefore, the lung can be used as indicator organ 
for acute and chronic changes. 

References: Harkönen et al., 2006 Lehnert et al. 2007, Siebert et al. 2007, 2017, Bodewes et al. 
2015 

Procedure (Fig. 9-14): 

If no necropsy according to Siebert et al. (2007) is conducted, following information and samples 
should be collected under the necessary and permitted circumstances in each country (hygiene, 
veterinarian obligations): 

8. Location where the harbour seal was found 
9. Date when the harbour seal was found 
10. Circumstances of death of the harbour seal: found on the beach, handed over by a 

fisherman, mercy killed, hunted etc. 
11. Total and reduced lengths (animal lying on the back and measuring tape on the floor) 
12. Sex 
13. Age (take the lower jaw and/or extract one caninus from the upper or lower jaw) 
14. Extract the lung (larynx to the diaphragm).  

a. Open the bronchial tree and main blood vessels: 
Mild infection: <20 parasites 
Moderate infection: 20-50 parasites 
Severe infection: >50 parasites  
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b. Take six lung samples for histopathological examination (10% buffered formalin) 
according to Siebert et al. (2007). This will allow to determine the character, 
extent and type of the lesion and is crucial to determine the severity of the 
pathological changes in the lungs. 

c. Two samples for microbiology (each lung) in plastic bags, storage at -20°C. This 
should be used to assess the secondary microbiological infection of the lung 
lesions. 

d. Two samples for virology (each lung) in plastic bags, storage preferably at -70°C. 
This should be used to assess the virological infections of the lung lesions, e.g. 
PDV or influenza. 

e. Stomach and intestine for histology, microbiology, parasitology and virology. The 
gastrointestinal tract has been chosen because it frequently shows lesions in 
harbour seals and it can also be used to verify spreading health situations.  
 

  

Fig. 9: Measurement of the total length from the tip of the snout to the caudal tip of the hind 
flipper and reduced length from the snout to the tip of the tail, animal lying on the back with 
stretched neck and measuring tape on the floor. Measurements will be further harmonised. 
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Fig. 10: Thorax situs of a harbour seal. 

 

 

 

Fig. 11: Lung of a harbour seal with trachea. Marked are the six different areas (cranial, medial and 
caudal part of each lung) for histopathological sampling (one sample per area). Sample size should 
be 1x1x1 cm. 

 



EG MAMA 14-2020, 3 -5 
 

 

Page 11 of 14 
 

 

Fig. 12: Harbour seal lung with mild parasitic infection. 

 

Fig. 13: Harbour seal lung with severe parasitic infection. 

 

Ringed seals 

Further systematic pathological investigations on ringed seals are needed before a health 
indicator can be selected based on pathological findings in this species.  

 

 

2.4 Data analysis  
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3. Data reporting and storage   
Raw data and metadata should be stored in national databases and reported upon when 
necessary. Format of reporting data is not agreed upon yet.  

4. Quality control  

  
4.1 Quality control of methods  
Harmonising the categories between institutions/samplers will be continued after the Corona crisis. 

  
4.2 Quality control of data and reporting   
Each of the responsible organisations must check the gathered data for errors. 

5. Contacts and references   
 

Responsible organisations:   

Swedish Museum of Natural History  
Department of environmental research and monitoring  
Box 50007  
S-10405 Stockholm  

Natural Resources Institute Finland (Luke)  
Box 2 (Latokartanonkaari 9)  
FI-00791 HELSINKI  
FINLAND  

Aarhus University, Faculty of Science and Technology  
Department of Bioscience, 
Frederiksborgvej 399 PO Box 358, DK-
4000 Roskilde, Denmark  

Institute for Terrestrial and Aquatic Wildlife Research (ITAW)  
University of Veterinary Medicine Hannover, Foundation  
Bischofsholer Damm 15, 30173 Hannover, 
Germany, Werftstrasse 6, 25761 Büsum, Germany  

Hel Marine Station  
84-150 Hel, Ul Morska 2, Poland 
 
Institute of Biosciences, Life Sciences Center 
Vilnius University, Lithuania 

 

5.1 Contact persons   
 

Ursula Siebert: ursula.siebert@tiho-hannover.de   
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Kaarina Kauhala; kaarina.kauhala@luke.fi   

Iwona Pawliczka: iwona.pvp@ug.edu.pl   

Sara Persson: sara.persson@nrm.se 

Vaida Surviliene: vaida.surviliene@gmail.com 
 
Line Anker Kyhn: lky@bios.au.dk  
 
All graphs and fotographs are created by ITAW and all rights to reproduce them are reserved to the 
copyright holder ©ITAW. 
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