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AIDING THE RETURN OF BLADDERWRACK

Few things are as fascinating as bladderwrack, at least as far as biologist Ellen Schagerström is concer-
ned. And we are prepared to agree! Bladderwrack colonies are often described as ‘the forest of the Baltic 
Sea’, and if you take a closer look you quickly realise that there’s a lot going on there. These ‘forests’ provide 
countless species of fish and invertebrates with a habitat, shelter and a source of food. Love also blossoms 
here during a full moon and a new moon. Unfortunately, bladderwrack populations have declined or 
disappeared completely in some parts of the Baltic Sea, frequently as a result of eutrophication. This is 
something that Ellen and her colleagues are working to change.

We met up with Ellen, who, like her colleagues, has devoted 
a significant portion of her working life (and private life) to 
seaweed. With the project ‘Restoration of bladderwrack 
– a manual’, Ellen and her colleagues want to draw on the 
knowledge and experience that they have acquired over 
the years to produce a manual for how bladderwrack  
populations can be restored in areas where they have 
declined or disappeared completely. The project is being 
funded by BalticSea2020 and runs from 2016 to 2019.

If you ask Ellen why bladderwrack is so important, it takes 
her less than a second to respond. Together with narrow 
wrack and serrated wrack, bladderwrack is a cornerstone 
of the Baltic Sea ecosystem. Seaweeds are algae or, more 
specifically, perennial brown algae. Seaweed is incredibly 
important for the inland sea precisely because it is peren-
nial and present all year round. Without it, fish and small 
creatures would have nowhere to hide and look for food 
during the winter months because the vascular plants that 

thrive in shallow bays in the summer die back as the cold 
weather approaches and pass the winter as roots or  
tubers. Bladderwrack is also a provider of primary  
products and helps to oxygenate the water. Bladderwrack 
is the most widespread species of seaweed in the Baltic 
Sea. It is found from the south of Sweden right the way up 
to Umeå in the north, while narrow wrack tends to be found 
in the north and serrated wrack in the south.

Ellen’s journey into the 
world of seaweed began 
some time ago. She wrote 
her thesis on narrow wrack 
at Stockholm University  
under the supervision of 
Lena Kautsky, who, as an 
expert in the field, knows 
everything there is to know 
about seaweed.
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Ellen Schagerström. 
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But how did a career in seaweed come about?
“I have unquenchable curiosity! I could never take a job 
where I couldn’t play detective, and that’s what is so ex-
citing about seaweed – there are so many new things to 
discover! What’s more I can swim during work hours,” says 
Ellen.

Eutrophication, emissions of pollutants or other sources of 
human interference have led to the depletion of bladder-
wrack or its total disappearance. How does eutrophication 
affect bladderwrack?
“Eutrophication affects bladderwrack predominantly in 
the form of secondary effects. When a large algal bloom is 
present in the water, there is increased shading because 
the light cannot penetrate as deeply, and light is important 
for bladderwrack. The shading also makes it more difficult 
for the bladderwrack to produce protective chemicals, 
which it uses as a defence against grazers. Fewer protec-
tive chemicals means that the thalli are more susceptible 
to grazing. An increased volume of algae in the water also 
leads to an increase in bottom sediment, which has a 
negative impact on new small thalli. These suffocate when 
covered by a lot of organic material.” 

How does seaweed use chemicals?
“Algae do not have a lot to work with in the way of protec-
tion; a lot of marine species use chemicals, both for pro-
tection and to communicate. Certain species of seaweed 
produce a compound when subjected to grazing. The 
compound signals to surrounding thalli that they should 
increase their chemical anti-grazing defences.”

Seaweed, and bladderwrack specifically, multiply in a 
somewhat unique manner. What happens?
“Bladderwrack specifically tends to reproduce sexually. 
Bladderwrack arrived in the Baltic Sea around 8,000 years 
ago, when the salinity was higher than it is now. Since then 
bladderwrack has continued to adapt to its changing 
environment. One of the biggest changes is the adaptation 
to reproduce sexually without tides,” explains Ellen. 

Bladderwrack plants are either male or female and have 
reproductive organs called receptacles. Sperm and eggs 
are released by the plants’ receptacles to fertilise/be 
fertilised and so create a new small plant. It is vital that 

the bladderwrack releases eggs and sperm at exactly the 
same time to ensure a high concentration of eggs and 
sperm in the water, which increases the likelihood of 
fertilisation. 

On the Atlantic coast, where bladderwrack originates, the 
tide acts as a synchronising signal for the release of eggs 
and sperm – when the tide comes in and soaks the thalli, 
then it’s time to go!

I Östersjön har vi inte tidvatten på det sättet, här går 

A bathing detective.

It is a difference between air bladders and the bladderwrack’s 
reproductive organs – receptacles. The air bladders are filled with 
oxygen and help the plant’s ramets or branches to remain afloat, 
while the receptacles are used for reproduction. The receptacles 
have a rough surface and contain either eggs or sperm. The above 
images show receptacles. The image below shows air bladders.
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As the Baltic Sea has a small tidal range, the bladderwrack 
here uses the moon instead.  The green-light signal for 
sexual reproduction is instead the full moon and the new 
moon, predominantly during May and around midsummer, 
but there are also some populations that reproduce during 
September/October.

Another crucial factor is that eggs and sperm are not 
spread too far by high winds and turbulence in the water. 
Concentration is everything when it comes to maximising 
the chance of fertilisation.

“When bladderwrack performs photosynthesis during the 
daytime, it uses carbon dioxide, which results in a carbon 
dioxide deficiency that changes the pH around the recep-
tacle. If there is a lot of water movement, the pH around 
the receptacle normalises, which the thallus detects – now 
is not a good time to release eggs and sperm. The thallus 
can then wait until the water is calmer and conditions are 
more advantageous to release eggs and sperm,” says Ellen. 

The eggs are heavy and sink to the bottom and the sperm, 
which can tell the difference between light and dark, know 
which direction to swim in because the bottom is darker 
than the surface of the water. As they approach the eggs, 
they detect pheromones, scents, produced by the eggs. 
When the egg and sperm meet they form something called 
a zygote. The zygote has to attach to a hard bottom surface 
in order to develop into a germling and eventually a small 
thallus.

Ellen, Lena and Susanne Qvarfordt are conducting the 
project ‘Restoration of bladderwrack – a manual’. Susanne, 
who does around 150 dives a year in the Baltic Sea, has a 
unique insight into this inland sea. The group initiated the 
project after receiving a number of enquiries from muni-
cipalities, county councils and other interested parties 
wanting to do something to help the Baltic Sea, but unsure 
about what that should be.  Some got in touch to ask about 
reintroducing bladderwrack in bays where the seaweed 
had disappeared.

“We can’t say that reintroducing bladderwrack is a good 
idea in every case, because it all depends! Some collea-
gues on the west coast of Sweden produced a manual for 
the restoration of common eelgrass, and so we thought 
that perhaps we ought to produce one for bladderwrack in 
the Baltic Sea.”

There are two ways of restoring bladderwrack: passive and 
active restoration. 
“Passive restoration is about restoring an environment 
to what it was previously to enable a species, in this case 
bladderwrack, to recover by itself. Active restoration means 
that the species is put into the environment because you 
can see that it will not recover by itself or because it will 
take a long time for the species to recover. In other words, 
there is some form of obstacle to recovery,” says Ellen.

The manual will look at the passive restoration methods 
needed to enable bladderwrack populations to recover. The 
manual will provide information on common problems that 
have led to the disappearance of bladderwrack in order to 
ensure that these are investigated and redressed. This is 
because the solution is not always as simple as just 
reintroducing new thalli. If the environmental conditions 
are not right, they won’t survive.

“One example of this was a restoration project where 
lots of seaweed was reintroduced, but the environmental 
conditions had not been examined. When they were, an 
imbalance in the fish population was revealed. There were 
large numbers of grazers, which consumed all the new 

The germlings have developed into small thalli, approx. 1 year old. 
They become sexually mature at around 4-5 years old and can 
reproduce. A thallus can live for up to 40 years!P
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Germlings, approx. 48 hours old, photographed through a micro-
scope.

Bay with healthy bladderwrack with lots of air bladders. Bladder-
wrack thalli in sheltered shallow bays have more air bladders than 
thalli growing in deeper water and in more turbulent environments. 
In turbulent environments, it is better to have fewer air bladders to 
prevent branches being torn from the thallus.
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Text: Madeleine Kullenbo, BalticSea2020

seaweed. This is a shame because it costs time and money 
and there is nothing to show for it at the end. That is why 
it is so important to identify the factors that caused the 
bladderwrack to disappear in the first place, because you 
have to deal with those issues if the population is to have 
any chance of recovering.”

It is possible of course to combine passive and active 
restoration. The manual will look at the reintroduction of 
bladderwrack because there may be environments where 
the conditions are suitable for bladderwrack to grow and 
do well, but other obstacles mean that the bladderwrack 
is unable to get there. That’s when it might need a helping 
hand.

“There are two types of active restoration: transplantation 
of adult plants and seeding. Transplantation of bladder-
wrack is a bit tricky because bladderwrack can be very 
specific to an area, but in the manual we will present 
different approaches to tackling this. Seeding means quite 
simply sowing seaweed with the help of eggs and sperm. 
This procedure will also be described in the manual. 
However, sexual reproduction does not work in all waters, 
and for that reason it is important to look at the conditions 
beforehand, so I really want to make the case for passive 
restoration.”

There is some detective work involved in restoring blad-
derwrack populations. However, Ellen points out that the 
manual will provide plenty of guidance. It can’t of course 
cover all the bases, but additional help is at hand. 

“For example, it can be a good idea to turn to a university 
for help and advice. Or you can get in touch with us at the 
Baltic Seaweed Blog!” 

The blog is updated and maintained by Ellen, Lena and 
Susanne. It is a blog about all things worth knowing about 
seaweed. The hosts encourage visitors to the site to ask 
questions, whether out of curiosity or because they want 
help with projects to do with seaweed.

How is work progressing on the manual?
“We’ve completed this year’s field trials and will shortly be 
publishing a comprehensive scientific article. We are just 
now putting the manual together and are awaiting results 
from some field trials. The manual will be published during 
2019.”

What do you hope the manual will accomplish?
“The manual will be available to anyone who wants to do 
something for the Baltic Sea environment and thinks that 
restoration of bladderwrack would be interesting, whether 
it is municipalities, county councils, schools or other 
interested groups. The manual will be an important factor 
in achieving a successful outcome, ensuring that time and 
money are not invested without first examining the on-site 
conditions. This should not be an expensive or difficult 
process! We also want to emphasise that the process 
takes time and that the results of restoration work won’t 
be seen within a year, but rather in ten years’ time. We 
think it is important for politicians and authorities to 
understand that before deciding to fund a project.” 

And last but not least, what is it you want people to know 
about seaweed that they might not know now?
“Seaweed is not seagrass! Seaweeds are algae. As a bio-
logist and someone passionate about seaweed, it hurts in 
my soul when someone calls seaweed seagrass. It would 
be like me calling mushrooms potatoes!”

Lena Kautsky with receptacles from male and female plants that 
will hopefully generate new small thalli.

Small shell on thalli. 
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You can read more about the project on balticsea2020.org 
Want to read more about Baltic Seaweed? Please visit  
balticseaweed.com

http://balticsea2020.org/english/alla-projekt/overgodning/eutrophication-ongoing-projects/384-restoration-of-bladder-wrack-a-manual
https://balticseaweed.com/

