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Abstract
Seagrasses are an important underappreciated part of the marine ecosystems. They play a
significant role in the carbon cycle and primary production and they serve as important habitats for other
marine organisms. Decreases in seagrass populations occur frequently as natural variations but added
anthropogenic effects are creating a problem since the seagrasses are now disappearing. The main problem
is the rapid growth in human activities along coastlines, such as: boating, fishing, dredging, altered water
flow and poor land management. The most influential problem for the seagrasses themselves is the
increase in turbidity and nutrient loading. To prevent the seagrasses from disappearing measures need to
be taken to protect them.
Monitoring programs observe seagrass populations and their habitat and detect any changes in
population size and density thus detecting fluctuations. Focusing only on abundance and density however,
is not sufficient because once a decline is detected it may be too late too counter the effect. Programs
should focus on monitoring habitat quality; early detection of changes in habitat quality could help detect
the source before the seagrass populations are affected. For an increase in predictiveness of the programs
more research needs to be done to create a better understanding of seagrass ecology and evolution.
Seagrass conservation still consists of many challenges such as; communication problems between
different parties (scientists, managers, public), low public interest and awareness, low predictiveness of
monitoring programs and the lack of knowledge on seagrasses. For seagrass transplanting efforts to work
the source of seagrass decline needs to be dealt with first. Management plans such as the Habitat Directive
and Water Framework Directive aim at protecting the seagrasses from human activities and improving the
water quality.
The current conservation efforts done to protect seagrasses are not enough but they are improving. It is
very important to increase the knowledge we have on seagrasses through research and use this knowledge
to improve the predictiveness of monitoring programs allowing managers to intervene before the
seagrasses are affected. Genetics and genomics could create a better insight into how seagrasses were
effected by certain effects in the past giving us insight into what might happen in the future. But before
this is done a clear protection plan has to be created in which it clearly states how seagrasses are protected.
This plan then needs to be executed which will hopefully result in an improvement of habitat quality
followed by restoration attempts.
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Introduction
Seagrasses belong to the class monocotyledons and are angiosperms which grow in marine
environments under fully saline conditions (den Hartog 2006, Orth et al. 2006). They occur in shallow and
sheltered waters along most of the temperate and tropical coasts throughout the world (Orth et al. 2006).
There are approximately 60 species of seagrasses (Orth et al. 2006) divided into four families, of which
three purely consist of seagrasses, namely: Cymodoceaceae, Posidoniaceae and Zosteraceae (den Hartog
2006).
The importance of seagrass beds is very high in many ecosystems since they create habitats for other
species as well as provide many other ecological services. Carbon fixation into the ocean sediments is one
of those services that seagrasses provide (Duarte and Cebrián 1996). The natural variation of seagrass beds
is being pushed towards a rapid decline due to disturbing anthropogenic effects. These effects, such as
nutrient loading, pollution, fishing, habitat alteration, together with other anthropogenic effects and natural
stressors are causing the seagrass populations to decrease and in some cases completely disappear (Orth et
al. 2006, Duarte et al. 2006).
The disappearing of seagrass beds needs to be stopped if we want to be able to keep the ecological
services that these beds provide. To do this seagrasses and water quality need to be monitored closely to
locate any changes that could have a negative influence on the seagrass populations. Together with
monitoring, management and conservation plans need to be created to protect seagrass meadows and to
prevent further declines in the existing populations. There are many monitoring programs (e.g.
SeagrassWatch, SeagrassNet, COMBINE, CARICOMP) out there, both on a global and local scale, but the
question is in what way are these programs predictive enough to prevent further losses? Another question
that can be asked is whether or not the current seagrass conservation and management methods are
sufficient enough to protect existing populations and to bring back populations that have already been
extinct by human impacts. This paper will focus mainly on seagrasses that occur in temperate waters such
as the Zosteraceae and the Posidoniaceae families.
Why are seagrasses so important?
Seagrass meadows play an important role in marine ecosystems and provide many important
ecological services (figure 1). They serve for example as shelter, food source and nursery ground for many
marine organisms leading to high levels of abundance and diversity of flora and fauna within the seagrass
meadows (Terrados 2006), including many economically important finfish and shellfish (Heck et al. 2003).
Seagrasses are also used as an indicator species, the presence or absence of seagrass in an area can be an
indicator of the quality of a certain habitat (Kenneth and Short 2006). Seagrass populations are some of the
most productive autotrophic communities on earth (Duarte and Chiscano 1999). The primary production
of seagrass meadows is relatively high; although only 0.15% of the ocean surface is covered by seagrass
they still provide a moderate 1% primary production to the net primary production of the oceans (Duarte
and Cebrián 1996). Seagrasses play an even larger role in the global carbon cycle; 12% of the total amount
of carbon stored in the ocean sediment is done by seagrasses (Duarte and Cebrián 1996). The structure of
seagrass beds decreases the water flow during which retention of suspended particles takes place allowing
the seagrasses to act as a filter for coastal waters. During this process the seagrasses together with the
organisms living in its leaves are responsible for trapping and storing both nutrients and sediments. This
process leads to a decreased turbidity and an increased quality of coastal waters which is necessary for
seagrasses and many other benthic plants to thrive (Terrados 2006, Orth et al. 2006). Finally seagrass also
functions as an ecosystem engineer. It stabilizes the sediment due to its network of rhizomes and roots and
it decreases water motion due to friction with the canopy. The decrease in water motion can be very
important to protect the coastline against erosion (Terrados 2006).
Due to the many ecological services that seagrass meadows provide they can be placed among the
most valuable ecosystems in the oceans. Together with algae beds seagrasses have an estimated value of
approximately $19.000 per hectare per year, which is twice as high compared to the value of mangroves
and marshes or even three times as high as the value of coral reefs (Costanza et al. 1997).
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Figure 1: Key ecosystem services of seagrass beds and the major loss mechanisms responsible for seagrass declines,
a) Tropical seagrass ecosystems, b) Temperate seagrass ecosystems. (Orth et al. 2006)

What is causing seagrass decline?
Variation in population numbers is something that occurs naturally in many species. Due to natural
changes in the marine environment such as temperature and CO2 concentrations seagrass populations have
also experienced many fluctuations in the past (Orth et al. 2006). However, anthropogenic effects have led
to an increased change rate of the coastal environment. The change rates of the environment could be to
fast to allow the seagrasses to adapt, leading to a decrease in seagrass populations and diversity in many
human populated coastal areas (Orth et al. 2006, Duarte et al. 2006). It has been estimated that over the
last two decades approximately 18% of the known seagrass areas have been lost due to anthropogenic
impacts (Duarte et al. 2006). The main reason for the recent increase in seagrass loss is due to the increase
in water turbidity (Orth et al. 2006). The rising human population numbers along the world’s coastlines
have led to an increase in nutrient loading from watersheds, soil erosion due to poor land management and
pollution (Duarte et al. 2006). All these factors increase the amount of sediments and nutrients in the water
leading to a decrease in suitable seagrass environment, even populations located far from the disturbing
source can be affected.
There are also many direct effects that cause a threat to local seagrass populations, such as: fishing
and aquaculture, introduced exotic species, boating and anchoring, and habitat alteration (dredging,
reclamation and coastal construction) (Duarte et al. 2006).
The many anthropogenic effects, together with global climate changes and natural occurring diseases,
put the seagrasses under a lot of pressure. In the 1930’s for example a wasting disease affected many
Zostera marina populations eventually leading to large scale eradications along the temperate Atlantic
coastlines. This wasting disease was a parasitic slime mold and it only became pathogenic due to a
decrease in habitat quality of Z. marina. After the wasting disease recolonization was hindered because of
anthropogenic disturbances that made the previous habitats unsuitable for Zostera marina to return
(Kenneth and Short 2006, Plus et al. 2003, Rasmussen et al. 1977). Another example is the disappearance
of Z. noltii and Z. marina in the Dutch Wadden Sea in the 1960’s. Here Z. marina was unable to
reestablish after a wasting disease due to a major increase in water turbidity by eutrophication and other
human activities such as fishing and dredging (Philippart et al. 1995, Giesen et al. 1990). To prevent
seagrass populations from decreasing any further, measures need to be taken to lessen the effects of human
impacts on coastal ecosystems and to increase the habitat quality for seagrasses.
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Monitoring
At the beginning of the 1980’s the first seagrass monitoring programs started to evolve in the USA,
Australia and France. People started to realize that seagrasses played an important part in the marine
ecosystems and in the 1990’s monitoring programs experienced a rapid increase (Duarte et al. 2004)
(figure 2). In 2004 over 40 countries have established seagrass monitoring programs, monitoring over
2000 seagrass meadows and 31 species across the globe, most of which in Australia (Duarte et al. 2004,
Orth et al. 2006). These monitoring programs vary greatly in their structure, there are programs which
consist mostly of volunteers and others mostly of scientists or technical personnel, some programs work
on a global scale whilst others work on a local scale. The programs also differ in target groups. Some
programs just want to increase public awareness and, therefore, use a different approach compared to
groups that need more complex data for scientific research.

Figure 2: Global increase in seagrass monitoring efforts (Orth et al. 2006)

The most common observed parameters for seagrass monitoring are population cover and density
(Duarte et al. 2004). These parameters give a quick view of the status of seagrass meadows and show
whether or not a seagrass population is decreasing in size and/or numbers. Population cover and density
can be calculated by doing direct observations or by using remote sensing. Direct observations are
effective in showing decline but they are also very time consuming, therefore remote sensing
(airborne/satellite photography, sonar scans) is the preferred alternative for the calculation of seagrass
cover and density. Remote sensing makes it possible to assess changes across entire meadows instead of
small areas giving a larger and more complete picture of the meadows status. By monitoring these
parameters it is possible to locate declines in seagrass populations but this does not necessarily have to be
a threatening effect due to natural cover and density variations which occur among seagrass meadows
(Orth et al. 2006). Once a seagrass meadow starts to decline research needs to be done to find out if there
are any anthropogenic effects that are causing alterations to the seagrass habitat. If there are no detectable
anthropogenic effects it is likely to be a natural variation but if this research is not done before the seagrass
population declines beyond a certain point and it turns out not to be a natural variation then it could be too
late to respond (figure 3). Whenever an anthropogenic effect (e.g. poor land management, boating,
dredging, nutrient loading) is discovered it is important to find out what effects (increased water turbidity,
pollution, direct destructions) are causing the decrease in the population. To do this, more detailed
monitoring needs to be conducted, looking not only at seagrass changes such as cover, density, distribution
and size but also looking at the habitat quality; water turbidity, water quality, sediment quality,
temperature, salinity, nutrient availability etc (figure 3). Doing this allows researchers to find the source of
the seagrass decline and once the source is found it makes it easier to create the correct measures against
the decline. The downside of this monitoring strategy is that a seagrass meadow needs to decline first
before any measures are taken including the risk that the meadow could have already declined beyond the
point of restoration. The predictiveness of this monitoring strategy is very low. Monitoring seagrass
habitat (e.g. sediment and water quality) instead of seagrass itself could make it possible to detect any
negative changes in an early stage allowing for measures to be taken before the seagrass population is
affected. To accomplish this, a complete assessment of the “perfect” seagrass habitat needs to be created.
This is a very time consuming task and a lot of research needs to be carried out since there are so many
different species each with their own variations and unique “perfect” habitats. Genetics can be a very
useful tool for this; genetic diversity data can provide insight into a lot of evolutionary and ecological
processes (Waycott et al. 2006) allowing for a better understanding of how seagrasses thrive and what kind
of habitat they need to sustain themselves.
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Figure 3: Simplified monitoring strategy for seagrass beds
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Although the predictiveness of seagrass monitoring programs is still low many of them are now trying
to focus on increasing their predictiveness (SeagrassWatch, CARICOMP). This does not mean that all the
programs should focus on predictiveness. The differences in program structure are important, some
programs increase public awareness (SeagrassNet) whilst others are there purely for attaining scientific
data (CARICOMP). All these different strategies are needed for a complete seagrass protection program
and global cooperation’s between countries and monitoring programs will make it possible to better
protect and understand seagrasses.
Management, conservation and restoration.
Seagrass monitoring programs are responsible for detecting changes in seagrass populations and
discovering the source of possible population declines however this is only half of the solution. The other
half consists of actually returning seagrass populations and habitats to their natural state. This can be done
in many ways for example by transplanting seagrasses to a habitat from which they have been eradicated
or by managing anthropogenic coastal activities to improve water quality.
The Zosteraceae family and in particular Zostera marina is the most widely transplanted seagrass
species in coastal areas (Christensen et al. 2004). Seagrass transplantations can be used to build up
population numbers in declining seagrass meadow or even to return seagrass meadows that have been
completely destroyed. Seagrasses have a slow growth rate (Hemminga and Duarte 2000) and therefore
adding transplants to a recovering population allows for an increased recovery rate. However, the success
rate of seagrass transplants is not very high; globally the success rate is about 30% including high costs for
the process itself (Orth et al. 2006). There are a lot of transplanting methods varying from stapling the
plants to the sediment to plugging them into the sediment using tubes or even by transplanting the seeds
(Christensen et al. 2004). For Zostera most of these transplants however occur on a small scale as test
transplants consisting of areas smaller than 0.01 ha (Table 1) (Kenneth and Short 2006). In 1993 in the
Dutch Wadden Sea (Balgzand) transplantation attempts were made for both Z. noltii and Z. marina. The Z.
noltii transplants were successful, in 2006 the populations where still present and expanding. The Z.
marina transplants where not that successful the populations lasted for about 8 years and after many
fluctuations they eventually disappeared (van der Heide et al. 2009, van Katwijk et al. 2009). The
difference in reproductive strategy was most likely the reason that Z. noltii was more successful (van
Katwijk et al. 2009). This indicates that before transplant efforts are made detailed research needs to be
done to both the seagrass species themselves and their habitat to prevent any unsuccessful transplants.
Models can then be created that monitor habitat suitability in potential seagrass transplant sites (van der
Heide et al. 2009). In the Delmarva Bay, USA Z. marina transplant efforts have been significantly
successful in areas where small populations still existed whereas larger transplant efforts remain
challenging and mainly unsuccessful. The areas where there was a low success rate showed a lower water
quality compared to successful areas indicating the importance of habitat and water quality for seagrass
transplants (Orth et al 2004).
Seagrass transplants also increase the genetic diversity of a meadow. This in turn increases the
survivability of the seagrass population decreasing the chance of the entire population being effected by
changes in the habitat (Waycott et al. 2006). Restoring seagrass in a habitat where it has recently been
extinct due to a decreased habitat quality is a waste of time, accordingly before seagrass restoration or
mitigation can take place the quality of its habitat needs to be improved.
To increase the habitat quality for seagrasses a lot of management and conservation plans need to
be created. By attacking the source affecting the habitat quality, seagrass populations could once again
thrive and return to their habitats. Low water clarity is one of the main reasons keeping seagrasses from
returning to their habitats (Kenneth and Short 2006); therefore it is important to improve the water clarity
before any restoration attempts are made. Take for example the wasting disease in the 1960’s responsible
for the disappearance of Z. noltii and Z. marina in the Dutch Wadden Sea. The disappearance of Z. noltii
and Z. marina loosened up the sediment increasing the turbidity of the water and together with
anthropogenic effects such as the building of dams and dikes the water turbidity increased tremendously
hindering the return of the seagrasses (Giesen et al 1990). To allow for restoration processes to take place
the turbidity first needs to be returned to an acceptable state, this can be done by reducing nutrient inputs
into coastal areas by human activities.
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Table 1: Zostera restoration projects. Full scale transplant efforts in hectares and test sites (T) smaller than 0.01 ha (Kenneth and Short
2006).
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There are already several instances such as the EU habitats directive, water framework directive (WFD)
and OSPAR commission which indirectly and directly put the seagrass habitats under protection. Natura2000 for example is a directive for the EU habitats directive and it protects the European biodiversity.
Mudflats, sandflats and Large shallow inlets and bays are all a part of the natura-2000 network and they
are therefore protected areas, since seagrasses are a characteristic feature of these habitats they are also
protected. The plan is to improve the water quality and minimize human activity in these areas to an
acceptable state by the year 2016 and thus allowing seagrass to return (Website: Het Ministerie van landbouw,
natuur en voedselkwaliteit). The WFD is a directive that also aims at reducing water pollutants and preventing
the deterioration of seagrass beds. The goal of this directive is to return seagrasses to a good status by
2015 (TMAP handbook 2008). OSPAR is a commission for the protection of the marine environment of
the North-East Atlantic and it helps at creating standards to which Marine Protected Areas (MPA’s) should
suffice, OSPAR has added seagrasses to its endangered species list and is a important supervisor to other
EU directives (TMAP handbook 2008) (figure 4). It is still to be seen if the goals that have been created by
these directives will be achieved since the protecting of seagrass habitats requires the management and
monitoring of many variables (turbidity, activity, temperature…etc.) affected by many different sources
(fishing, land runoffs, pollutants…etc

Figure 4: Management programs under European commission directive, international and national supervision
that benefit seagrass meadows.

Challenges
When it comes to seagrass conservation there are still a lot of challenges that need to be dealt with
to ensure the return and preservation of seagrass beds. These challenges need to be overcome in order to
create a better understanding of seagrass habitats and to implement the best conservation methods under
certain circumstances.
As mentioned before the predictiveness of seagrass monitoring strategies is very important
(Kenworthy et al. 2004). Increasing the predictiveness of monitoring programs will allow for a quicker
response when it comes to seagrass management. Changes in habitat quality should be monitored closely
and in particular water clarity. Once a change in for example water clarity has been detected the source can
be located and actions can be taken to counter the decrease in habitat quality preventing the seagrass beds
from being influenced. This will then in turn prevent the need for any other measures such as restoration
projects which are costly and time consuming. Creating predictive programs that managers can use is still
a challenge for scientists (Kenworthy et al. 2004).
The problem with increasing the predictiveness of monitoring programs is that there is still a lot of
research that needs to be done to create a better understanding of seagrasses ecology (Kenworthy 2000,
Orth et al. 2006, Williams 2001). By creating a better understanding restoration projects can take place in
suitable habitats creating founder populations by transplanting and then allowing natural recovery to take
over. Genetics is a key factor that still needs a lot of research (Kenneth 2006, Waycott et al. 2006),
especially in Z. marina since little is known about the genetics of this species compared to the other
seagrass species. Population genetic analyses allow for a better understanding in how seagrass ecosystems
interact and it will give us better knowledge of the Zostera genus and its evolution. The reconstruction of
historical events using genetics will allow us to find out what caused certain decreases and disappearances
making it easier to prevent this in the future. Genetics is also a very useful tool when it comes to
transplanting. The understanding of genetics in transplanting methods will allow us to figure out how
important it is to maintain a high genetic diversity in populations and it will help us to find suitable donor
beds (Waycott et al. 2006, Fonseca et al. 1998). Until more is known in general about seagrass ecology
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and their genetics management programs should focus more on the systemwide approach to protect these
ecosystems (Orth et al. 2006).
Another problem with seagrass conservation is communication. Scientists and managers both work
on a different scale; scientists would like to do detailed research whereas managers need a quick and
effective solution. To solve this, good communication between the different groups is essential. Scientists
need to provide the mangers with understandable data and tools which are needed for conservation.
Scientists are also required to occasionally make uncertain predictions and recommendations with limited
data, in return the scientists need feedback from the managers and the public on the status of the seagrass
(Kenworthy et al. 2004). Scientists need to educate the managers and the public on the importance of the
seagrass biome to create an interest. The current interest for the seagrass biome is very low and this is also
known as the tragedy of the commons. The tragedy of the commons implies that there are many
management organizations which are all working in their own self-interest Not sharing information will
lead to nowhere and the seagrasses will then deplete which is in no ones interest (Hardin 1968). The lack
of cooperation and well worked out policies leads to a lot of mismanagement which in the end could still
have a negative effect on the seagrass populations.
The recent increase in scientific publications on seagrasses has sadly not increased the public
awareness. The number of seagrass reports in the media is extremely low compared to that of salt-marshes,
mangroves and especially coral reefs (orth et al. 2006). This is mainly due to the fact that seagrasses are an
invisible species. First of all seagrasses grow underwater in shallow areas which are mostly avoided by
many boaters, second of all although seagrasses maintain a high biodiversity many of the organisms are
very small and, for the public, far less exciting than organisms that occur for example in coral reefs (Orth
et al. 2006). The few megafauna that do exist in seagrass beds occur in very low numbers because of over
harvesting and habitat destruction (Jackson et al. 2001) and can therefore also be seen as invisible species.
Organizations such as SeagrassNet, SeagrassWatch and Seagrass Recovery are important factors in
increasing the public awareness of seagrasses. Not only do they publish their data on websites, making it
accessible for everyone, they also use volunteers for their monitoring projects. This is especially important
in less developed countries. Using volunteers brings the public closer to the seagrasses and it directly
shows them how important the seagrasses are.
Another challenge for scientists and managers are jurisdictional boundaries. Effects caused in a certain
country could affect seagrass meadows in the next. This makes it difficult for managers to create plans to
stop the effect since they need the cooperation of another country where the laws could be different.
Therefore it is important for managers and scientists to work together and create global conservation
efforts. Many of the effects causing seagrass decline occur on a global scale due to the connectivity of the
coastal areas such as increased water turbidity, changes in water flow and of course global warming.
Working together and creating global conservation efforts will allow for better communication between
different parties and the sharing of information. The previously mentioned organizations (SeagrassNet,
SeagrassWatch) are examples of some organizations that are already working on a global scale.
What needs to be done?
It is clear now that a lot of research still needs to be conducted before seagrass protection can be
improved, but what actually needs to be researched? To improve seagrass restoration research should
focus on finding suitable habitats for seagrass to grow in. Genetics and genomics can be very useful tools
for doing this. By looking at the distribution of seagrass beds in the past together with the water quality
surrounding them we can try and create a picture of what kind of water quality is needed for restoration
projects to be successful. This together with an increased understanding of the importance of genetic
diversity will allow for an increased success rate of seagrass restoration and transplantation efforts.
Phylogeographic surveys which study the historical processes possibly responsible for the current
distribution of populations can provide an insight into how seagrasses have reacted to certain events in the
past allowing us to predict the consequences of future events (Procaccini et al.).
Although improving restoration attempts is helpful it is even more important to attack the source of
the problem which is the increase in anthropogenic effects. To do this, stricter guidelines need to be
created to what is and what is not permitted. The current directives (Habitats directive, WFD, Natura 2000)
all include seagrasses in their protected species list but the details that say how they are protected remain
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unclear or at least difficult to obtain. To improve their protection it would be much better to create one
clear directive which focuses on seagrasses. This directive should then focus on decreasing the influence
of anthropogenic effects on the seagrasses by for example:
Researching the effects of activities beforehand and using that to determine whether or not the
activities are to be permitted. This research should then at least partly be financed by the party
willing to perform these activities.
Stricter control on seagrass populated areas followed by significant penalties to those damaging
the seagrass beds.
Clearer guidelines to what is and is not permitted in a seagrass area.
By creating clearer guideline which are easily accessible it will become clearer to the public that
seagrasses are a protected species and it will also increase the awareness of seagrass importance compared
to “hiding” seagrass protection into large and complicated directives. After creating clear plans on
protecting seagrasses and actually seeing an increase in population stability the focus can be shifted
towards possibly restoring certain seagrass beds to increase populations.
Conclusion
The current monitoring methods need to increase their predictiveness if they want to prevent
seagrasses from disappearing (Kenworthy et al. 2004). Once seagrass declines are detected it could be too
late to reverse the effect and therefore the focus should be on improving the habitat quality of the
seagrasses and maintaining it. To increase the predictiveness of the monitoring programs a lot of research
needs to be conducted to the ecology of seagrasses and their genetics. This will increase the knowledge of
how seagrasses function, how they have evolved and what kind of habitat they require for survival
(Waycott et al. 2006). Once more information is available the predictiveness of seagrass monitoring
programs can be increased which will allow managers to detect changes in an early stage making it easier
to act before the seagrasses are affected. Genetics and genomics can play a crucial role in obtaining this
information.
The main problem with seagrass management is the lack in communication between scientists and
mangers. Improving this will allow for easier information exchange thus improving the quality of the
management programs. The management programs should try and focus on the sources of the problems
which are the anthropogenic effects which will in turn return the water quality to its original state, after
this they should focus on restoring the seagrass beds. There are a couple of directives which include
seagrass beds but this does not seem very successful. By creating one clear, accessible plan it could
become a lot clearer allowing the public to easily see what is actually meant by seagrasses are a
“protected” species.
Although seagrasses are an invisible species and are uninteresting for most of the public they still
form an important part of the marine ecosystem. They play a role in many ecological processes such as the
carbon cycle and primary production as well as serving as habitat and nursery ground for many organisms
including economically important fish and shellfish (Terrados 2006, Heck et al. 2003). The importance of
the seagrass ecosystems needs to be brought to the public.
The current conservation methods are not enough to completely protect seagrass beds but they are a
step in the right direction. A lot of improvements still need to be made but the increase in research projects,
scientific papers and directives (Habitat directive, WFD) is a promising site.
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