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We live on a blue planet, over 70% of the planet’s surface is 
covered by water. The ocean provides humankind with oxy-
gen, food, and medicines. It regulates the climate, is a key 
mode of transportation, is home to an incredible diversity of 
plant and animal species, and is a place where we can have 
fun above and below the waves. Unfortunately, our ocean 
and habitats are under threat. Coral reefs are often high-
lighted as a habitat that needs protection/restoration, but 
coral reefs are only found in tropical and subtropical waters 
around the equator. Seagrass meadows (figure 1) are found 
across the globe from the tropics to the arctic, around the 
coasts of 159 countries,[1] but until recently seagrass attracted 
little attention.

Did you know that there are flowering plants that live in the sea?  
The unique characteristics of seagrasses are vital for the health of our planet.
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What is seagrass?
Seagrasses are not seaweeds, they are a plant; in fact they 
are the only flowering plant found in shallow marine envi-
ronments, such as estuaries, sheltered bays, and lagoons. 
When you float over a thriving seagrass meadow, with the 
sun’s rays penetrating the water’s surface, it looks very much 
like a grassy meadow on land (figure 2). Sunlight is important 
because seagrasses, just like terrestrial plants, use sunlight 
to photosynthesize, by absorbing carbon dioxide to create 
oxygen and energy in the form of sugar. Unlike more diverse 
terrestrial grasslands, a seagrass meadow is made up of only 
one or two species of seagrass but is home to a myriad of 
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Figure 1: Seagrass (Zostera marina) meadow 
Image courtesy of Fiona Crouch
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species from small invertebrates, like snails and crabs, to 
larger animals, like turtles and dugongs.

Seagrass has rhizomes that grow horizontally within the sed-
iment, from which new plants can grow (asexual/vegetative 
reproduction; see figure 2), and they also produce flowers for 
sexual reproduction (figure 3).[2,3] Different seagrass species 
have different flower systems: some, like eelgrass (Zostera 

marina) have distinct male and female flowers,[4] and oth-
ers, like Neptune grass (Posidonia oceanica), have hermaph-
rodite flowers with both male (stamen) and female (carpel) 
structures.[5] Just like land plants, the stamens produce pol-
len, which can be carried by the water currents or marine 
animals[2] to other flowers for fertilization, and the resulting 
seeds grow into new plants. However, seeds are vulnerable 
to predation and at the mercy of the ocean environment, so 
vegetative reproduction through rhizomes remains an im-
portant strategy.[6]

An established, healthy, dense seagrass meadow provides 
numerous benefits to marine ecosystems and humanity, but 
global seagrasses are under threat. 

Why the global decline in  
seagrass meadows?
Seagrasses have been in decline since the 1930s, when a 
wasting disease decimated 90% of the meadows in the 
North Atlantic.[7] Furthermore, in recent years a variety of 
human-driven factors have reduced the extent of seagrass 
meadows across the globe. Coastal development, pollution, 
dredging, climate change, and overfishing have all either 
physically damaged or restricted the growth of seagrass 
(figure 4).[1, 8]

Figure 2: Left: Seagrass meadow. Right: Seagrass features. 
Images: Meadow: courtesy of Fiona Crouch. Features: courtesy of Project Seagrass.

Figure 3: A) Male flowers of Z. Marina. B) Female flowers of Z. Marina. C) Hermaphrodite flowers of P. oceanica.
Images: A: courtesy of Fiona Crouch. B:  Susannah Anderson/Flickr, CC BY-NC-ND 2.0. C: Alfiero Brisotto/Flickr, CC BY-NC-SA 2.0.
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Benefits of seagrass to humanity
Seagrass offers huge benefits to humanity.[9] First and fore-
most, seagrass provides a vital habitat for a vast range of 
marine species. Some species that rely on the seagrass for 
food and/or shelter are threatened, endangered, or critically 
endangered according to the International Union for Conser-
vation of Nature (IUCN). Seahorses, like the short-snouted 
seahorse (figure 5), cruise around a meadow and anchor to 
the grass by their tails. Seagrass comprises up to 90% of the 
diet of larger species, such as dugongs, which spend their 
days grazing the seagrass like a cow grazes on land, hence 
dugongs sometimes being referred to as ‘sea cows’. 

Figure 5: A short-snouted seahorse 
Image courtesy of Fiona Crouch

Figure 4: Threats to seagrass habitats from human activity
©Seagrass Restoration Handbook, with kind permission
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seagrass mapping. For example, Project Seagrass are 
running two initiatives with commercial enterprises, 
assisting with seagrass mapping using automated vessels 
and improved algorithms for assessing Sentinel-2 imagery.

THE DECLINE OF SEAGRASS  
BEDS IN THE UK
Seagrass extent in the UK has declined dramatically over the 
past century, with recent estimates indicating that at least 44% 
has been lost since 1936, of which 39% since the 1980s (Green 
et al. 2021). Previous estimates indicate that of Britain’s 155 
estuaries, only 20 possess eelgrass beds of more than 1ha –  
a decline of 85% since the 1920s (Hiscock et al. 2005). As an 
illustration, seagrass was once recorded at Tyne in Newcastle, 
at a site long since reclaimed from the sea which now exists as 
an industrial estate. Seagrass was once so prolific that there 
were industries based on the use of seagrass leaves washed  
up on beaches, as duvet and pillow stuffing and wall insulation. 
In the 1880s, seagrass was so plentiful in the UK that 
entrepreneurs discussed in The Times letters section its 
potential use as an alternative to cotton (September to 
November 1886). In addition, in 1861, an Ebenezer Hartnell 
obtained a patent to make paper from common eelgrass (Daily 

News Sept 1862). The Royal Botanic Gardens, Kew still holds an 
archive and artifact evidence of some of these historical uses.

The reliance on anecdotal descriptions and use of modelling 
to document seagrass change in the UK reflects a dearth of 
historic data beyond a series of key detailed examples, 
including for the Humber, Solent, Stour and Orwell, and the 
Cromarty Firth. The Humber has lost hundreds of hectares 
of seagrass that was intertidally extensive in the 1930s 
(Philip 1936). This loss extends throughout Wales (Kay 
1998), Northern Ireland (Portig et al. 1994) and Scotland 
(Cleator 1993), and continues to this day (Bertelli et al. 2021). 

This extensive seagrass loss is the result of a complex 
combination of factors that have fundamentally altered  
the UK coastline. Coastal development through physical 
removal of the habitat from activities such as fishing, and 
poor water quality which remains problematic for many 
seagrasses. Extensive outbreaks of the seagrass wasting 
disease, Labyrinthula zosterae, has been described as another 
cause of seagrass loss in Western Europe and the UK in the 
1930s (den Hartog 1983), but this is likely the result of 
environmental degradation, the cumulative impacts of poor 
water quality, and the limited capacity of scientists to analyse 
the subtidal distribution of seagrass at that time.

Figure 1.4: Threats to seagrass ecosystems. Figure modified from United Nations Environment Programme (UNEP) (2020).
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Seagrass meadows are also home to commercially important 
fish and shellfish, ironic given that fishing gear such as trawls 
and dredges destroy the seagrass.[1, 10, 11] However, the value of 
seagrass as a nursery ground for species like cod and pollock 
is now being recognised.[1, 12] The meadows provide shelter for 
juvenile fish (figure 6) which helps to maintain healthy pop-
ulations of commercially important species and a balanced 
ecosystem, which in turn provides a livelihood for coastal 
communities.

Other benefits of seagrass meadows are the important role 
they play in reducing coastal erosion. A healthy meadow can 
reduce the energy of waves and currents,[13] helping to pro-
tect shorelines from erosion. They also trap sediment and or-
ganic matter,[13] which can stabilize shorelines. Meadows also 
improve water quality by filtering nutrients and pollutants[13] 
from the water column, which in turn reduces the impact of 
harmful algal blooms. 

Figure 6: Nursehounds (Scyliorhinus stellaris), a kind of catshark, are 
a vulnerable species that live in seagrass.
Image courtesy of Fiona Crouch

Figure 7: Environmental benefits of seagrass meadows
Image ©Seagrass Restoration Handbook, with kind permission

WHY RESTORE SEAGRASS BEDS? 
Seagrasses are one of the most valuable coastal and 
marine ecosystems on the planet. They provide a wealth 
of highly valuable ecosystem services and benefits that 
greatly contribute to the health of our seas, our well-being 
and the security of coastal communities (see Figure 1.5). 

Fisheries: Seagrasses are one of the most biodiverse 
subtidal habitats, with rich fish assemblages globally. 
Seagrass beds are important nursery and feeding habitats 
for invertebrates and fish which support fisheries and 
adjacent habitats. Fish density within temperate eelgrass 
beds is highly variable and abundant, with fish density 4.6 
times higher than in nearby sand habitats. Studies have 
recorded 10 species of commercial importance for the 
UK. Economically important species, such as cod, spend 
critical periods of their lives in seagrass. 

Climate regulation: Among the numerous important 
ecological services that seagrasses provide, their capacity 
to sequester CO2 has generated considerable interest for 
its potential role in mitigating climate change. Seagrass 
beds are significant carbon sinks on a global scale, with 
high capacity for taking up and storing carbon in the 
sediment, also known as blue carbon (see Blue Carbon 
overview on page 12).

Biodiversity: Seagrasses are productive ecosystems 
supporting greater invertebrate, fish and bird diversity 
than adjacent sand and mud environments. This 
increased complexity provides shelter from predation, 
more ecological niches and a wide range of food 
resources that enriches faunal species, ensuring the 
ecosystem’s resilience. Their capacity to oxygenate 
sediments also enhances infaunal communities.

Genetic diversity: Research has shown that genetic 
diversity has been lost in seagrass species in conjunction 
with their beds and their connectivity. This diversity and 
connectivity is crucial for building strong populations  
that can withstand and even adapt to changes in their 
environments, such as climate change, novel pests and 
diseases, and other changes in their immediate 
surroundings.

Habitat connectivity: Seagrass ecosystems do not  
occur in isolation and are instead interconnected across  
a continuous land–sea interface. Seagrasses typically  
exist near saltmarshes, kelp forests and bivalve reefs  
(e.g. mussel and oyster beds). This connectivity allows  
for a direct transfer of carbon and nutrients, and is also 
important for the ontogenetic and foraging movements  
of marine fauna across different habitats.

Ocean acidification buffer: Seagrass beds can alleviate 
low pH (more acidic) conditions for extended periods  
of time, sometimes by up to 30% (Ricart et al. 2021). 
Time of year is an important factor as are the local 
oceanographic conditions, with more buffering occurring 
in springtime when seagrasses are highly productive.

Disease control: Compared with non-vegetated areas, 
seagrass can reduce general bacteria (and more 
specifically, those belonging to the genus Vibrio) by  
39% for all Vibrio species, and 63% for the potentially 
harmful V. vulnificus/cholerae subtype.

Tourism: Seagrasses provide habitats for wildlife 
watching (e.g. birdwatching, SCUBA diving) and 
recreational fishing; clearer, cleaner water for  
swimming, and stable beach. 

Figure 1.5: Ecosystem services provided by seagrass beds. Modified from UNEP (2020) and Potouroglou, M., Westerveld, L.  
and Fylakis, G. (2020).
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As the impact of climate change becomes ever more evident, 
the value of seagrass to sequester and store carbon has 
drawn much attention in recent years. Seagrasses, like salt-
marsh, mangroves, and kelp forests, are a marine ecosystem 
that sequesters carbon, referred to as ‘Blue Carbon’, which 
makes them essential in the fight against climate change.
[14, 15] Seagrass meadows are highly efficient at capturing and 
storing carbon from the atmosphere. During photosynthesis, 
seagrasses take up carbon dioxide and incorporate it into 
organic compounds, which they store in their tissues. This 
removes carbon dioxide from the water, which means that 
seagrasses act as a buffer to ocean acidification. Additionally, 
when the plant dies and sheds its leaves, this organic matter 
sinks to the sediment below where it is buried and stored for 
long periods of time, removing the carbon from the atmo-
sphere. Seagrasses can do this up to 35 times faster than a 
rainforest,[16,17] so we urgently need to take action to protect 
seagrass meadows.

Conserve and restore
We now recognise the value of seagrasses to humanity, es-
pecially in the fight against climate change, which has led to 
international support and collaboration to conserve existing 
meadows by reducing pressures and restoring or planting 
new meadows.[1,18,19]

Reducing pressures requires innovation, cooperation, and 
policy. Better land management and wastewater treatments 
improve water quality. Implementation of sustainable fish-
ing practices can reduce destruction, and education and en-
gagement with coastal communities are helping to conserve 
meadows. Restoration can be more challenging, but pioneer-
ing work in Chesapeake Bay[6] on the east coast of the USA 
has demonstrated that it is possible to restore large areas 
of one species (Z. marina). In the Mediterranean, there are a 
number of projects to protect and restore P. Oceanica.[16]

The Reducing and Mitigating Erosion and Disturbance Im-
pacts affEcting the Seabed (ReMEDIES) program, funded by 
EU LIFE, is England’s largest seagrass restoration project and 
aims to restore 8 ha of seagrass by 2024. Several methods are 
being trialled at two sites that were selected using habitat 
suitability models with seed collected from nearby healthy 
meadows. It is hoped that, alongside work being conducted 
by other projects such as Project Seagrass, the UK and Eu-
rope will see seagrass meadows flourish and fulfil a role in 
mitigating climate change.

Seagrass meadows are an amazing habitat, seagrasses are a 
wonder plant! �
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