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Marine mammals 
and their interactions with fisheries

To assess the role of marine mammals in the Baltic sea ecosystem, and how they influence and 
are influenced by human fisheries, it is important to have information on their diet composition.

1. Role in the Baltic ecosystem
Marine mammals are top predators in the Baltic Sea. For example, seals focus their foraging 
interest on schooling fish (such as herring, cod, and sprat) to save energy rather than searching 
for fish species that are scarce or occurring single. This is one of the reasons why species such 
as salmon and sea trout are quite rare in their diet.  

 

Another significant role of marine mammals is their function as the indicators of the state of the 
marine environment. This is one of the reasons why stranded marine mammals undergo careful 
investigations of e.g., the stomach content and levels of toxic substances in various tissues. The 
occurrence of whales or seals in the certain region of the coast may indicate that the environment 
of this region is in good environmental condition. If seals are decreasing in numbers at their 
haul-out sites, this could indicate that humans through various activities prevented them from 
proliferating in this area. Additionally, if the seals in the certain region maintain a low fertility rate 
(having very few or no pups), it is probable that their prey, usually mainly fish and squid, is conta-
minated with toxic substances such as DDT or PCB, which can create lesions of their reproducti-
ve organs. Thus, marine mammals indicate the quality of our food from the marine environment. 
If they are in good health condition, they certify that the seas are not polluted and that the fish and 
other marine life has good nutritional value for us. 

2. Food consumption
If we want to describe the food consumption of marine mammals we should be aware of how diffe-
rent factors may influence the composition of the diet. For example:
• Dietary variations between the male and female or in adults, juveniles and pups may reflect  

 differences in energy requirements, physiology, hunting behavior.
• Variations in diet between years can be caused by longterm changes in the prey species   

 composition. Changes in the composition of seal’s diet reflect different fish community com- 
 position in the Baltic sea during the last decades based on the example of grey seal.

• Seasonal changes in the diet could indicate changes on a shorter time scale due to e.g.,   
 spawning and migration of fish, or moulting (seals) and reproduction activities in marine   
 mammals.

• Dietary differences between locations may be caused by local variation in the abundance of  
 prey species, for instance because of different oceanographic condition.

Tab. 1:  Frequency of occurrence (%) of different prey fish species in diet of Baltic grey seals.   

 

  

Both seals and harbour porpoise are not very picky in their choices of fish. Being typical generalist 
predators they hunt what is most numerous and probably most available to them. 

3. Daily food consumption
Grey seals (Halichoerus grypus): 
The most common prey species in the diet of Baltic grey seal is herring, less sprat and cod. Occa-
sionally occurs trout, salmon, cyprinids and others.  During the year, grey seal exhibit large fluctu-
ations of the body weight. The animals significantly lose weight during the breeding period, 
nursing, suckling and moulting, during which time they go through a period of fasting. 

Harbour seals (Phoca vitulina): 
feeding mostly on small fish like herring, gobies, sandeel and flatfish.

Ringed seals (Pusa hispida): 
consume crustaceans and small fish like herring, gobies, sticklebacks. 

Harbour porpoises (Phocoena phocoena): 
are also opportunistic predators, feeding mainly on small schooling fish such as cod, herring, 
sprat, gobiids and sandeel, but also on cephalopods. In the Baltic Sea region, herring, sprat and 
small specimens of cod are the main prey items. Porpoises need to eat between 4-9.5% of their 
body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.

Another type of interaction that can occur between marine mammals and fishery is catch loss or 
damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
between fisheries and marine mammals that is linked to the recovery of Baltic grey seal populati-
on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
resolve the tension between fisheries and marine mammals.  One of them is the introduction of 
financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
economic compensation, fishermen have to report in detail the damaged catch or fishing gear. 
Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
assessed.

Another way of mitigation of catch losses is the use of the different fishing techniques that will not 
only mitigate the problem of catch damage or losses induced by seals, but will also prevent 
bycatch. There are alternative type of fishing gear that are widely used in the Baltic Sea: pontoon 
traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.

Figure 1:
Data from the North Sea. © Bax,1991



2 / 9

Marine mammals 
and their interactions with fisheries

To assess the role of marine mammals in the Baltic sea ecosystem, and how they influence and 
are influenced by human fisheries, it is important to have information on their diet composition.

1. Role in the Baltic ecosystem
Marine mammals are top predators in the Baltic Sea. For example, seals focus their foraging 
interest on schooling fish (such as herring, cod, and sprat) to save energy rather than searching 
for fish species that are scarce or occurring single. This is one of the reasons why species such 
as salmon and sea trout are quite rare in their diet.  

 

Another significant role of marine mammals is their function as the indicators of the state of the 
marine environment. This is one of the reasons why stranded marine mammals undergo careful 
investigations of e.g., the stomach content and levels of toxic substances in various tissues. The 
occurrence of whales or seals in the certain region of the coast may indicate that the environment 
of this region is in good environmental condition. If seals are decreasing in numbers at their 
haul-out sites, this could indicate that humans through various activities prevented them from 
proliferating in this area. Additionally, if the seals in the certain region maintain a low fertility rate 
(having very few or no pups), it is probable that their prey, usually mainly fish and squid, is conta-
minated with toxic substances such as DDT or PCB, which can create lesions of their reproducti-
ve organs. Thus, marine mammals indicate the quality of our food from the marine environment. 
If they are in good health condition, they certify that the seas are not polluted and that the fish and 
other marine life has good nutritional value for us. 

2. Food consumption
If we want to describe the food consumption of marine mammals we should be aware of how diffe-
rent factors may influence the composition of the diet. For example:
• Dietary variations between the male and female or in adults, juveniles and pups may reflect  

 differences in energy requirements, physiology, hunting behavior.
• Variations in diet between years can be caused by longterm changes in the prey species   

 composition. Changes in the composition of seal’s diet reflect different fish community com- 
 position in the Baltic sea during the last decades based on the example of grey seal.

• Seasonal changes in the diet could indicate changes on a shorter time scale due to e.g.,   
 spawning and migration of fish, or moulting (seals) and reproduction activities in marine   
 mammals.

• Dietary differences between locations may be caused by local variation in the abundance of  
 prey species, for instance because of different oceanographic condition.

Tab. 1:  Frequency of occurrence (%) of different prey fish species in diet of Baltic grey seals.   

 

  

Both seals and harbour porpoise are not very picky in their choices of fish. Being typical generalist 
predators they hunt what is most numerous and probably most available to them. 

3. Daily food consumption
Grey seals (Halichoerus grypus): 
The most common prey species in the diet of Baltic grey seal is herring, less sprat and cod. Occa-
sionally occurs trout, salmon, cyprinids and others.  During the year, grey seal exhibit large fluctu-
ations of the body weight. The animals significantly lose weight during the breeding period, 
nursing, suckling and moulting, during which time they go through a period of fasting. 

Harbour seals (Phoca vitulina): 
feeding mostly on small fish like herring, gobies, sandeel and flatfish.

Ringed seals (Pusa hispida): 
consume crustaceans and small fish like herring, gobies, sticklebacks. 

Harbour porpoises (Phocoena phocoena): 
are also opportunistic predators, feeding mainly on small schooling fish such as cod, herring, 
sprat, gobiids and sandeel, but also on cephalopods. In the Baltic Sea region, herring, sprat and 
small specimens of cod are the main prey items. Porpoises need to eat between 4-9.5% of their 
body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.

Another type of interaction that can occur between marine mammals and fishery is catch loss or 
damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
between fisheries and marine mammals that is linked to the recovery of Baltic grey seal populati-
on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
resolve the tension between fisheries and marine mammals.  One of them is the introduction of 
financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
economic compensation, fishermen have to report in detail the damaged catch or fishing gear. 
Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
assessed.

Another way of mitigation of catch losses is the use of the different fishing techniques that will not 
only mitigate the problem of catch damage or losses induced by seals, but will also prevent 
bycatch. There are alternative type of fishing gear that are widely used in the Baltic Sea: pontoon 
traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.

Fish species

Herring (Clupea harengus)

Sprat (Sprattus sprattus)

Whitefish (Coregonus oxyrinchus)

Roach (Rutilus rutilus)

Eelpout (Zoarces viviparous)

Sandeels (Ammodytes spp.) 

Flatfish: Dab (Pleuronectes limanda), Turbot (Psetta maxima), 
Flounder (Platichthys flesus), Plaice (Pleuronectes platessa)
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Smelt (Osmerus eperlanus)

Perch (Perca fluviatilis) 
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Figure 2:  The catches of cod, sprat and herring in the Baltic Sea, in 1963 – 2012. 
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Ringed seals consume 
more crustaceans than 
grey and the harbour seals

Around 4 kg/day, depen-
ding on weight, diet 
composition and season

5-9 kg/day depending on 
weight, diet composition 
and season

Daily food 
consumption

Species Grey seal Harbour seal Ringed seal

TASK 1:   Based on the information obtained during the lecture, the students should  
  compose a balanced yearly diet for four captive adult seals (two males and  
  two females) at Hel sealarium. Participants should take into consideration  
  different factors e.g., breeding and moulting periods, births, seasons, and   
  types of food.
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body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.

Another type of interaction that can occur between marine mammals and fishery is catch loss or 
damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
between fisheries and marine mammals that is linked to the recovery of Baltic grey seal populati-
on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
resolve the tension between fisheries and marine mammals.  One of them is the introduction of 
financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
economic compensation, fishermen have to report in detail the damaged catch or fishing gear. 
Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
assessed.

Another way of mitigation of catch losses is the use of the different fishing techniques that will not 
only mitigate the problem of catch damage or losses induced by seals, but will also prevent 
bycatch. There are alternative type of fishing gear that are widely used in the Baltic Sea: pontoon 
traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.

TASK 2:   Identification of otoliths of different fish species. Participants will receive a set  
  of otoliths and captioned photos of different fish species. With the help of the  
  provided material, their task is to identify which otolith belongs to which   
  species. 

TASK 3:   Preparation of otolith from fish. The exercise aims at showing where exactly  
  otoliths are placed in the fish, especially in the fish species that are main   
  constituents of the seal’s diet. Once the task is fulfilled, participants will have  
  sufficient experience to carry out analysis of seal and porpoise stomach   
  contents. In case of semidigested sample of fish, where external features   
  does not allow to identify the species correctly, its identification solely relies on  
  the analysis of the obtained otoliths.
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Marine mammals 
and their interactions with fisheries

To assess the role of marine mammals in the Baltic sea ecosystem, and how they influence and 
are influenced by human fisheries, it is important to have information on their diet composition.

1. Role in the Baltic ecosystem
Marine mammals are top predators in the Baltic Sea. For example, seals focus their foraging 
interest on schooling fish (such as herring, cod, and sprat) to save energy rather than searching 
for fish species that are scarce or occurring single. This is one of the reasons why species such 
as salmon and sea trout are quite rare in their diet.  

 

Another significant role of marine mammals is their function as the indicators of the state of the 
marine environment. This is one of the reasons why stranded marine mammals undergo careful 
investigations of e.g., the stomach content and levels of toxic substances in various tissues. The 
occurrence of whales or seals in the certain region of the coast may indicate that the environment 
of this region is in good environmental condition. If seals are decreasing in numbers at their 
haul-out sites, this could indicate that humans through various activities prevented them from 
proliferating in this area. Additionally, if the seals in the certain region maintain a low fertility rate 
(having very few or no pups), it is probable that their prey, usually mainly fish and squid, is conta-
minated with toxic substances such as DDT or PCB, which can create lesions of their reproducti-
ve organs. Thus, marine mammals indicate the quality of our food from the marine environment. 
If they are in good health condition, they certify that the seas are not polluted and that the fish and 
other marine life has good nutritional value for us. 

2. Food consumption
If we want to describe the food consumption of marine mammals we should be aware of how diffe-
rent factors may influence the composition of the diet. For example:
• Dietary variations between the male and female or in adults, juveniles and pups may reflect  

 differences in energy requirements, physiology, hunting behavior.
• Variations in diet between years can be caused by longterm changes in the prey species   

 composition. Changes in the composition of seal’s diet reflect different fish community com- 
 position in the Baltic sea during the last decades based on the example of grey seal.

• Seasonal changes in the diet could indicate changes on a shorter time scale due to e.g.,   
 spawning and migration of fish, or moulting (seals) and reproduction activities in marine   
 mammals.

• Dietary differences between locations may be caused by local variation in the abundance of  
 prey species, for instance because of different oceanographic condition.

Tab. 1:  Frequency of occurrence (%) of different prey fish species in diet of Baltic grey seals.   

 

  

Both seals and harbour porpoise are not very picky in their choices of fish. Being typical generalist 
predators they hunt what is most numerous and probably most available to them. 

3. Daily food consumption
Grey seals (Halichoerus grypus): 
The most common prey species in the diet of Baltic grey seal is herring, less sprat and cod. Occa-
sionally occurs trout, salmon, cyprinids and others.  During the year, grey seal exhibit large fluctu-
ations of the body weight. The animals significantly lose weight during the breeding period, 
nursing, suckling and moulting, during which time they go through a period of fasting. 

Harbour seals (Phoca vitulina): 
feeding mostly on small fish like herring, gobies, sandeel and flatfish.

Ringed seals (Pusa hispida): 
consume crustaceans and small fish like herring, gobies, sticklebacks. 

Harbour porpoises (Phocoena phocoena): 
are also opportunistic predators, feeding mainly on small schooling fish such as cod, herring, 
sprat, gobiids and sandeel, but also on cephalopods. In the Baltic Sea region, herring, sprat and 
small specimens of cod are the main prey items. Porpoises need to eat between 4-9.5% of their 
body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.

Another type of interaction that can occur between marine mammals and fishery is catch loss or 
damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
between fisheries and marine mammals that is linked to the recovery of Baltic grey seal populati-
on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
resolve the tension between fisheries and marine mammals.  One of them is the introduction of 
financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
economic compensation, fishermen have to report in detail the damaged catch or fishing gear. 
Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
assessed.

Another way of mitigation of catch losses is the use of the different fishing techniques that will not 
only mitigate the problem of catch damage or losses induced by seals, but will also prevent 
bycatch. There are alternative type of fishing gear that are widely used in the Baltic Sea: pontoon 
traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.

Figure 3:  Harbour porpoise with net marks and seals entangled in fishing line. 
 © Archive of Hel Marine Station



6 / 9

Marine mammals 
and their interactions with fisheries

To assess the role of marine mammals in the Baltic sea ecosystem, and how they influence and 
are influenced by human fisheries, it is important to have information on their diet composition.

1. Role in the Baltic ecosystem
Marine mammals are top predators in the Baltic Sea. For example, seals focus their foraging 
interest on schooling fish (such as herring, cod, and sprat) to save energy rather than searching 
for fish species that are scarce or occurring single. This is one of the reasons why species such 
as salmon and sea trout are quite rare in their diet.  

 

Another significant role of marine mammals is their function as the indicators of the state of the 
marine environment. This is one of the reasons why stranded marine mammals undergo careful 
investigations of e.g., the stomach content and levels of toxic substances in various tissues. The 
occurrence of whales or seals in the certain region of the coast may indicate that the environment 
of this region is in good environmental condition. If seals are decreasing in numbers at their 
haul-out sites, this could indicate that humans through various activities prevented them from 
proliferating in this area. Additionally, if the seals in the certain region maintain a low fertility rate 
(having very few or no pups), it is probable that their prey, usually mainly fish and squid, is conta-
minated with toxic substances such as DDT or PCB, which can create lesions of their reproducti-
ve organs. Thus, marine mammals indicate the quality of our food from the marine environment. 
If they are in good health condition, they certify that the seas are not polluted and that the fish and 
other marine life has good nutritional value for us. 

2. Food consumption
If we want to describe the food consumption of marine mammals we should be aware of how diffe-
rent factors may influence the composition of the diet. For example:
• Dietary variations between the male and female or in adults, juveniles and pups may reflect  

 differences in energy requirements, physiology, hunting behavior.
• Variations in diet between years can be caused by longterm changes in the prey species   

 composition. Changes in the composition of seal’s diet reflect different fish community com- 
 position in the Baltic sea during the last decades based on the example of grey seal.

• Seasonal changes in the diet could indicate changes on a shorter time scale due to e.g.,   
 spawning and migration of fish, or moulting (seals) and reproduction activities in marine   
 mammals.

• Dietary differences between locations may be caused by local variation in the abundance of  
 prey species, for instance because of different oceanographic condition.

Tab. 1:  Frequency of occurrence (%) of different prey fish species in diet of Baltic grey seals.   

 

  

Both seals and harbour porpoise are not very picky in their choices of fish. Being typical generalist 
predators they hunt what is most numerous and probably most available to them. 

3. Daily food consumption
Grey seals (Halichoerus grypus): 
The most common prey species in the diet of Baltic grey seal is herring, less sprat and cod. Occa-
sionally occurs trout, salmon, cyprinids and others.  During the year, grey seal exhibit large fluctu-
ations of the body weight. The animals significantly lose weight during the breeding period, 
nursing, suckling and moulting, during which time they go through a period of fasting. 

Harbour seals (Phoca vitulina): 
feeding mostly on small fish like herring, gobies, sandeel and flatfish.

Ringed seals (Pusa hispida): 
consume crustaceans and small fish like herring, gobies, sticklebacks. 

Harbour porpoises (Phocoena phocoena): 
are also opportunistic predators, feeding mainly on small schooling fish such as cod, herring, 
sprat, gobiids and sandeel, but also on cephalopods. In the Baltic Sea region, herring, sprat and 
small specimens of cod are the main prey items. Porpoises need to eat between 4-9.5% of their 
body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.

Another type of interaction that can occur between marine mammals and fishery is catch loss or 
damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
between fisheries and marine mammals that is linked to the recovery of Baltic grey seal populati-
on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
resolve the tension between fisheries and marine mammals.  One of them is the introduction of 
financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
economic compensation, fishermen have to report in detail the damaged catch or fishing gear. 
Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
assessed.

Another way of mitigation of catch losses is the use of the different fishing techniques that will not 
only mitigate the problem of catch damage or losses induced by seals, but will also prevent 
bycatch. There are alternative type of fishing gear that are widely used in the Baltic Sea: pontoon 
traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.
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Figure 4:  Fishing techniques. © goodfishbadfish.com.au
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To assess the role of marine mammals in the Baltic sea ecosystem, and how they influence and 
are influenced by human fisheries, it is important to have information on their diet composition.

1. Role in the Baltic ecosystem
Marine mammals are top predators in the Baltic Sea. For example, seals focus their foraging 
interest on schooling fish (such as herring, cod, and sprat) to save energy rather than searching 
for fish species that are scarce or occurring single. This is one of the reasons why species such 
as salmon and sea trout are quite rare in their diet.  

 

Another significant role of marine mammals is their function as the indicators of the state of the 
marine environment. This is one of the reasons why stranded marine mammals undergo careful 
investigations of e.g., the stomach content and levels of toxic substances in various tissues. The 
occurrence of whales or seals in the certain region of the coast may indicate that the environment 
of this region is in good environmental condition. If seals are decreasing in numbers at their 
haul-out sites, this could indicate that humans through various activities prevented them from 
proliferating in this area. Additionally, if the seals in the certain region maintain a low fertility rate 
(having very few or no pups), it is probable that their prey, usually mainly fish and squid, is conta-
minated with toxic substances such as DDT or PCB, which can create lesions of their reproducti-
ve organs. Thus, marine mammals indicate the quality of our food from the marine environment. 
If they are in good health condition, they certify that the seas are not polluted and that the fish and 
other marine life has good nutritional value for us. 

2. Food consumption
If we want to describe the food consumption of marine mammals we should be aware of how diffe-
rent factors may influence the composition of the diet. For example:
• Dietary variations between the male and female or in adults, juveniles and pups may reflect  

 differences in energy requirements, physiology, hunting behavior.
• Variations in diet between years can be caused by longterm changes in the prey species   

 composition. Changes in the composition of seal’s diet reflect different fish community com- 
 position in the Baltic sea during the last decades based on the example of grey seal.

• Seasonal changes in the diet could indicate changes on a shorter time scale due to e.g.,   
 spawning and migration of fish, or moulting (seals) and reproduction activities in marine   
 mammals.

• Dietary differences between locations may be caused by local variation in the abundance of  
 prey species, for instance because of different oceanographic condition.
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Both seals and harbour porpoise are not very picky in their choices of fish. Being typical generalist 
predators they hunt what is most numerous and probably most available to them. 

3. Daily food consumption
Grey seals (Halichoerus grypus): 
The most common prey species in the diet of Baltic grey seal is herring, less sprat and cod. Occa-
sionally occurs trout, salmon, cyprinids and others.  During the year, grey seal exhibit large fluctu-
ations of the body weight. The animals significantly lose weight during the breeding period, 
nursing, suckling and moulting, during which time they go through a period of fasting. 

Harbour seals (Phoca vitulina): 
feeding mostly on small fish like herring, gobies, sandeel and flatfish.

Ringed seals (Pusa hispida): 
consume crustaceans and small fish like herring, gobies, sticklebacks. 

Harbour porpoises (Phocoena phocoena): 
are also opportunistic predators, feeding mainly on small schooling fish such as cod, herring, 
sprat, gobiids and sandeel, but also on cephalopods. In the Baltic Sea region, herring, sprat and 
small specimens of cod are the main prey items. Porpoises need to eat between 4-9.5% of their 
body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.
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damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
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on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
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financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
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Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
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traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.

TASK 4:   From the presented photos pick the ones showing animals that are likely   
  coming from bycatch. 

Figure 5:  Marine mammals that had to die. © Archive of Hel Marine Station
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Marine mammals 
and their interactions with fisheries

To assess the role of marine mammals in the Baltic sea ecosystem, and how they influence and 
are influenced by human fisheries, it is important to have information on their diet composition.

1. Role in the Baltic ecosystem
Marine mammals are top predators in the Baltic Sea. For example, seals focus their foraging 
interest on schooling fish (such as herring, cod, and sprat) to save energy rather than searching 
for fish species that are scarce or occurring single. This is one of the reasons why species such 
as salmon and sea trout are quite rare in their diet.  

 

Another significant role of marine mammals is their function as the indicators of the state of the 
marine environment. This is one of the reasons why stranded marine mammals undergo careful 
investigations of e.g., the stomach content and levels of toxic substances in various tissues. The 
occurrence of whales or seals in the certain region of the coast may indicate that the environment 
of this region is in good environmental condition. If seals are decreasing in numbers at their 
haul-out sites, this could indicate that humans through various activities prevented them from 
proliferating in this area. Additionally, if the seals in the certain region maintain a low fertility rate 
(having very few or no pups), it is probable that their prey, usually mainly fish and squid, is conta-
minated with toxic substances such as DDT or PCB, which can create lesions of their reproducti-
ve organs. Thus, marine mammals indicate the quality of our food from the marine environment. 
If they are in good health condition, they certify that the seas are not polluted and that the fish and 
other marine life has good nutritional value for us. 

2. Food consumption
If we want to describe the food consumption of marine mammals we should be aware of how diffe-
rent factors may influence the composition of the diet. For example:
• Dietary variations between the male and female or in adults, juveniles and pups may reflect  

 differences in energy requirements, physiology, hunting behavior.
• Variations in diet between years can be caused by longterm changes in the prey species   

 composition. Changes in the composition of seal’s diet reflect different fish community com- 
 position in the Baltic sea during the last decades based on the example of grey seal.

• Seasonal changes in the diet could indicate changes on a shorter time scale due to e.g.,   
 spawning and migration of fish, or moulting (seals) and reproduction activities in marine   
 mammals.

• Dietary differences between locations may be caused by local variation in the abundance of  
 prey species, for instance because of different oceanographic condition.

Tab. 1:  Frequency of occurrence (%) of different prey fish species in diet of Baltic grey seals.   

 

  

Both seals and harbour porpoise are not very picky in their choices of fish. Being typical generalist 
predators they hunt what is most numerous and probably most available to them. 

3. Daily food consumption
Grey seals (Halichoerus grypus): 
The most common prey species in the diet of Baltic grey seal is herring, less sprat and cod. Occa-
sionally occurs trout, salmon, cyprinids and others.  During the year, grey seal exhibit large fluctu-
ations of the body weight. The animals significantly lose weight during the breeding period, 
nursing, suckling and moulting, during which time they go through a period of fasting. 

Harbour seals (Phoca vitulina): 
feeding mostly on small fish like herring, gobies, sandeel and flatfish.

Ringed seals (Pusa hispida): 
consume crustaceans and small fish like herring, gobies, sticklebacks. 

Harbour porpoises (Phocoena phocoena): 
are also opportunistic predators, feeding mainly on small schooling fish such as cod, herring, 
sprat, gobiids and sandeel, but also on cephalopods. In the Baltic Sea region, herring, sprat and 
small specimens of cod are the main prey items. Porpoises need to eat between 4-9.5% of their 
body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.

Another type of interaction that can occur between marine mammals and fishery is catch loss or 
damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
between fisheries and marine mammals that is linked to the recovery of Baltic grey seal populati-
on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
resolve the tension between fisheries and marine mammals.  One of them is the introduction of 
financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
economic compensation, fishermen have to report in detail the damaged catch or fishing gear. 
Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
assessed.

Another way of mitigation of catch losses is the use of the different fishing techniques that will not 
only mitigate the problem of catch damage or losses induced by seals, but will also prevent 
bycatch. There are alternative type of fishing gear that are widely used in the Baltic Sea: pontoon 
traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.

Figure 6:  Fishermen have to report in detail the damaged catch. © Archive of Hel Marine Station

Figure 7:  Pontoon traps and cod pots. © Left: Linda Calamnius, Sven-Gunnar Lunneryd, Mikael   
 Lundin/ Harmångers Maskin & Marin AB, right: Carapax Marine Group AB
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To assess the role of marine mammals in the Baltic sea ecosystem, and how they influence and 
are influenced by human fisheries, it is important to have information on their diet composition.

1. Role in the Baltic ecosystem
Marine mammals are top predators in the Baltic Sea. For example, seals focus their foraging 
interest on schooling fish (such as herring, cod, and sprat) to save energy rather than searching 
for fish species that are scarce or occurring single. This is one of the reasons why species such 
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of this region is in good environmental condition. If seals are decreasing in numbers at their 
haul-out sites, this could indicate that humans through various activities prevented them from 
proliferating in this area. Additionally, if the seals in the certain region maintain a low fertility rate 
(having very few or no pups), it is probable that their prey, usually mainly fish and squid, is conta-
minated with toxic substances such as DDT or PCB, which can create lesions of their reproducti-
ve organs. Thus, marine mammals indicate the quality of our food from the marine environment. 
If they are in good health condition, they certify that the seas are not polluted and that the fish and 
other marine life has good nutritional value for us. 

2. Food consumption
If we want to describe the food consumption of marine mammals we should be aware of how diffe-
rent factors may influence the composition of the diet. For example:
• Dietary variations between the male and female or in adults, juveniles and pups may reflect  

 differences in energy requirements, physiology, hunting behavior.
• Variations in diet between years can be caused by longterm changes in the prey species   

 composition. Changes in the composition of seal’s diet reflect different fish community com- 
 position in the Baltic sea during the last decades based on the example of grey seal.

• Seasonal changes in the diet could indicate changes on a shorter time scale due to e.g.,   
 spawning and migration of fish, or moulting (seals) and reproduction activities in marine   
 mammals.

• Dietary differences between locations may be caused by local variation in the abundance of  
 prey species, for instance because of different oceanographic condition.

Tab. 1:  Frequency of occurrence (%) of different prey fish species in diet of Baltic grey seals.   

 

  

Both seals and harbour porpoise are not very picky in their choices of fish. Being typical generalist 
predators they hunt what is most numerous and probably most available to them. 

3. Daily food consumption
Grey seals (Halichoerus grypus): 
The most common prey species in the diet of Baltic grey seal is herring, less sprat and cod. Occa-
sionally occurs trout, salmon, cyprinids and others.  During the year, grey seal exhibit large fluctu-
ations of the body weight. The animals significantly lose weight during the breeding period, 
nursing, suckling and moulting, during which time they go through a period of fasting. 

Harbour seals (Phoca vitulina): 
feeding mostly on small fish like herring, gobies, sandeel and flatfish.

Ringed seals (Pusa hispida): 
consume crustaceans and small fish like herring, gobies, sticklebacks. 

Harbour porpoises (Phocoena phocoena): 
are also opportunistic predators, feeding mainly on small schooling fish such as cod, herring, 
sprat, gobiids and sandeel, but also on cephalopods. In the Baltic Sea region, herring, sprat and 
small specimens of cod are the main prey items. Porpoises need to eat between 4-9.5% of their 
body weight per day. 

Daily food consumption  for Baltic and the North Sea seals (Bergman 2007).

4. Feeding in captive breeding
Daily portion of fish eaten by the grey seal is 4-6% of its body weight. At Hel sealarium (Poland) 
seals are mainly fed with Baltic herring, but sometimes their diet is enriched with other species of 
fish such as sprat, cod or mackerel. The fact the fish is supplied in the frozen form, prevents the 
survival of parasites that otherwise might be present in the fish.

Main fishing gear that is responsible for causing bycatch of marine mammals is static fishing gear 
and that includes gillnets). Unfortunately, that type of incidents, although in certain regions fairly 
numerous, are rarely reported, which impedes proper assessment of this phenomenon. 
Frequently stranded individuals show on their snouts characteristic marks indicating the entangle-
ment in the gill net. The presence of the elements of net, wounds around neck or visible bleeding 
from nostrils also indicate the cause of death to be bycatch. Unfortunately, in those instances 
apart from confirming the cause of death, we are unable to establish the information on the place, 
date and type of fishing gear in which the bycatch occurred, which is so crucial for the proper 
conservation of the species.

 

   

 

A very effective method allowing to minimize bycatch of harbour porpoises is the use of pingers 
attached to gillnets. Those devices emit acoustic signals that warn marine mammals about the 
threat e.g. fishing nets. According to EU regulation 812/2004, fishing vessels above 12 m length 
using gillnets are obliged to use pingers. However, there are some loop-holes in the regulations, 
so not all types of nets are covered by the legislation.

Another type of interaction that can occur between marine mammals and fishery is catch loss or 
damage induced mainly by seals. Since the 1990s there has been observed a severe conflict 
between fisheries and marine mammals that is linked to the recovery of Baltic grey seal populati-
on and the decrease in biomass of commercially caught fish species. Studies on this increasing 
problem have resulted in the introduction of various solutions, that are supposed to minimize or 
resolve the tension between fisheries and marine mammals.  One of them is the introduction of 
financial compensation for seal induced damage of catch or fishing gear. In order to apply for 
economic compensation, fishermen have to report in detail the damaged catch or fishing gear. 
Photographic documentation of the catch damage is frequently required or bringing of the dama-
ged fish to port for the inspection of proper service, where the damaged catch is secured and 
assessed.

Another way of mitigation of catch losses is the use of the different fishing techniques that will not 
only mitigate the problem of catch damage or losses induced by seals, but will also prevent 
bycatch. There are alternative type of fishing gear that are widely used in the Baltic Sea: pontoon 
traps and cod pots. Another solution is the modification of existent traditional fishing gear. Rese-
arch has shown that the use of stronger materials and wire partition at the entrance to the trap can 
minimize the catch loss by 70% in comparison to traditional gear, without modifications.

Lastly, adequate protection of marine mammals from bycatch is induced by introduction of various 
types of certificates to fish products that ensure that fish was safely fished, using techniques that 
poses no threat to marine mammals. Attracting consumers to the fate of many marine organisms 
by choosing a product with the right certificate will ensure that traditional fishing techniques 
causing bycatch will be displaced by these modern and marine mammal-friendly ones.

5. Otoliths from fish as a species specific material and very useful                  
    tool for examining  marine mammal diet
The bony fishes have a sense organ to detect gravity, balance, movement, and directional 
indicators. This organ also incorporates hearing in fish. Due to the sound transmission into the 
surrounding water medium no external sound receptors are necessary. This sense organ is 
placed at the back of the cranial cavity.

The otoliths are shaped differently in different species, and they have therefore been used for 
taxonomical studies.

Otoliths show annual growth zones and can be used in age determination of fish. In many species 
these annual growth zones can be seen without any kind of preparation, as in herring, many flat 
fish and bullheads. In other such as cod, the otoliths must be prepared before age determination 
is possible.

6. Interactions with fishery 
Fisheries operate in the areas of the sea that are natural foraging grounds of marine mammals, 
targeting fish that is their prey. It inevitably leads to interactions between those two. One of those 
interactions is bycatch that is the incidental catch of a species that was not targeted.

Since the 1970s bycatch is treated as a factor having increasing influence on diminishing abun-
dance of marine mammal populations. In the Baltic Sea and the North Sea region bycatch as one 
of the main threats to marine mammals. It was proven by various observations and estimates that 
scale of bycatch of grey seals in the Baltic can be as large as 2,380 individuals a year (estimate 
based on data from 2012). Also, the harbour porpoise bycatch reported by the Danish fishing fleet 
that fishes bottom cod and flatfish in the North Sea was estimated to be on average 6,785 animals 
each year in the 1990s. Nowadays the estimate is much less due to a smaller and altered fishing 
effort as well as by the use of acoustic pingers.

TASK 5:   Match particular certificates with their names. Which are the ones that corres 
  pond to the conservation of marine resources? 

This project is funded by the Horizon 2020 Framework Programme 
of the European Union under Grant Agreement no 710708.

- Dolphin safe

- Friend of the sea

- Aquaculture Stewardship Council

- Organic farming

- Marine Stewardship Council

- Dolphin safe

- Rainforest alliance certified


