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Executive summary
Biogenic habitats are marine structures formed 
by a variety of species that provide habitat for 
many others. They include coral reefs or gardens, 
aggregations of sponges or molluscs, kelp forests, 
and seagrass meadows. The biological diversity 
associated with these environments can be 
enormous. However, pollution of these areas 
often goes unnoticed due to two factors: they 
comprise species that are not typically considered 
charismatic, and they can be found at great depths, 
far from visible impacts.a

This report reviews the damage to various types 
of biogenic habitats, lists international obligations 
to protect those with the greatest biodiversity or 
fragility, and outlines actions that can be taken 
locally to complement policies aimed at stemming 
the flow of waste at the source.

Filter-feeding animals, like corals and sponges, 
ingest microplastics that may be toxic to them. 
These harmful substances can also bioaccumulate, 
with filter-feeding species such as bivalves (mussels, 
clams, oysters) transferring them to higher levels in 
the food chain (fish, cephalopods, etc.).

Habitat-structuring species are susceptible to 
snagging and entanglement because they are sessile 
organisms, i.e., they live fixed to the substrate.  
In coral and coralligenous reefs, debris causes tissue 
breakage and abrasions that can lead to infections. 
Another possible impact being studied is the 
potential for invasive species to spread by attaching 
themselves to plastic fragments (biofouling) that are 
then displaced by currents or the wind.

Damage to all these habitat-building species 
affects the organisms that depend on them. Many 
biogenic habitats that are biodiversity hotspots are 
under threat and their conservation is therefore 
a priority. This situation is reflected in various 

The strategies Oceana proposes to address 
the problem of plastics in marine biodiversity 
hotspots include a first phase of data collection, 
accompanied by restrictions on activities in the 
area and, where feasible, removal of the waste, 
taking care not to damage the habitat.

Black scorpionfish (Scorpaena porcus) entangled in a 
trammel net. (Ratón de Guetaria, Basque Country, Spain).

The vast majority of plastic in the ocean 
is found on the seabed. As a result, 
benthic biogenic habitats can be buried by 
accumulations of litter.

a The lack of knowledge about the seriousness of seabed litter 
was highlighted in a previous Oceana report, which warned 
that geohabitats (geological structures in which certain 
organisms live) such as canyons and seamounts are becoming 
“plastic traps”. 

instruments of international conventions, as well 
as in European Union legislation.
 
The ubiquity of marine litter calls for decisive 
action. It is necessary to develop public policies 
that encourage reduction and reuse, in order to 
minimise the amount of waste reaching the sea.
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Introduction

Although plastic is known to be very widespread and 
has already reached the most distant areas of the 
ocean, including the deepest waters,4 the true extent 
of its impact on the sea is unknown. To a greater or 
lesser extent, plastic negatively –even lethally– affects 
most impacted marine species. The way in which this 
happens varies depending on the characteristics of 
the plastic (e.g., size, shape, and colour), as well as 
the nature of the species themselves (e.g., feeding 
strategies, habitat, and physical conditions). 

The majority of studies focus on disturbances in 
higher vertebrates known as marine ‘flagship species’, 
such as turtles, cetaceans, and birds, which act as 
‘bio-indicators’ of the state of the sea. Data from such 
studies show that, at present,  100% of turtle species, 
66% of mammal species, and 50% of bird species have 
ingested or become entangled in plastics.5  

Recently, it has become clear that less iconic 
invertebrate animals are also heavily affected. These 
organisms play a key role in marine ecosystems 
because they form biogenic habitats, including coral 
reefs and sponge aggregations The same is true for 
marine plant species and algae, other  organisms 
that form structures that enable other species 
to proliferate, creating areas of high biodiversity 
concentration, or biodiversity hotspots.  

These less iconic species can be affected in 
multiple ways (entanglement, abrasion, ingestion, 
laceration, uprooting, etc.), both by macroplastics 
(>5 mm) and by micro- or nanoplastics (0.1-5000 μm 

Plastic pollution threatens marine biodiversity 

around the world. It is estimated that between 

4.8 and 12.7 million tonnes of plastic are dumped 

into the ocean each year,1 80% of which is from 

land-based sources,2 with serious impacts on 

the stability of ecosystems and the health of a 

multitude of species. More recent studies have 

even suggested that the figure is as high as  

15 million tonnes of plastic per year.3

Most of the species that form biogenic habitats 
on the seabed grow fixed to the substrate: they 
are mainly epibenthic, sessile species, such as 
corals, sponges, bivalves, algae, or seagrasses. 
The habitats they form coincide with the place 
where 94% of the plastic that ends up in the sea 
accumulates,2 so their associated species coexist 
with large concentrations of plastic of various 
types and sizes (especially for those species that 
inhabit deep-sea ecosystems), and are therefore at 
high risk of suffering negative impacts.

These large accumulations are mainly of two types, 
which differ in terms of the size of the plastic pieces:

Seabed accumulation

Fragmented plastic in the form of nano- or 
microplastic that forms part of the sediment.  
It should be noted that the deep sea is the 
main sink for microplastics and is home to 
many of habitat-forming species.8,9 

Macroplastic that tends to accumulate 
in submarine topographical formations 
(canyons, trenches, and escarpments), where it 
remains trapped by the seabed morphology.10   
As one example, up to 167,540 pieces of 
plastic per square kilometre were found in 
a single sample in the Cap de Creus canyon, 
mostly from domestic waste (72%) and 
fishing nets (17%).11 Over time, macroplastic 
items are degraded by environmental and 
oceanographic agents until they are reduced 
to microplastics.

(See p. 7:  
infographic Origin of marine plastic pollution)

and 0.001-0.1 μm, respectively).6,7 A number of 
characteristics that are shared among many or all 
of these species are associated with significant 
problems and may make them particularly 
vulnerable to this type of pollution. These common 
characteristics and the main impacts arising from 
them are described below: 
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While it is true that many species mistake plastic 
objects for their usual prey (e.g., plastic bags are 
mistaken for jellyfish by turtles and for squid by 
sperm whales), in the case of biogenic habitat-forming 
species, ingestion occurs at the level of nano- or 
microplastics, as a result of their feeding strategy.

These suspension-feeding fauna (such as sponges, 
corals, and bryozoans) live erect on the substrate 
in areas of strong currents, and either actively or 
passively filter out particles (organic matter, plankton, 
bacteria, etc.) from the water to obtain food. 

Microplastics are similar in size and morphology 
to these particles, and thus are ingested by many 
species, as they have a limited or non-existent 
capacity to select what they eat.12 As they cannot be 
digested, plastics cause a series of physical impacts 
ranging from accumulation in the digestive tract to 
their distribution through the circulatory system, 
becoming lodged in different tissues and cells13 and 
potentially having more serious consequences:

Ingestion of toxins

Bioaccumulation: once lodged in tissues, 
ingested microplastics can be transmitted 
to higher trophic levels. This is known as 
‘bioaccumulation’.14,15 It occurs because filter-
feeding species are generally found at the 
bottom of the food chain.

This phenomenon also extends to commercial 
species, including fish, molluscs, and 
crustaceans,13 therefore representing not only an 
environmental hazard, but also a danger for the 
end consumer.16 For example, microplastics have 
been detected in human faeces17 and placentas.18 

Toxicity: filter-feeding species are also at risk 
of harmful effects from toxins associated 
with plastics. Substances such as heavy 
metals, styrene, phthalates, bisphenol A, 
polychlorinated biphenyls and polycyclic 
aromatic hydrocarbons are added to plastics 
during the manufacturing process, to give 
them certain industrial properties.  

In addition, due to their chemical and physical 
properties, plastics can bind to a number 

In addition to oceanographic characteristics, the factor 
that determines whether a plastic floats or sinks is its 
specific gravity, i.e., its density in relation to water. In 
general, plastics such as polyvinyl chloride (PVC) and 
polyethylene terephthalate (PET) have a higher specific 
gravity than water, and so they tend to sink to the 
seabed, increasing the rate of plastic sedimentation.29 

Although plastics with a lower specific gravity, such 
as polyethylene (PE) and polypropylene (PP), initially 
float in the water column,30 they undergo various 
biological processes whereby organic material and/
or bacteria adhere to them. This process is known as 
‘bioincrustation’ or ‘biofouling’31 and it can increase 
the size and density of plastic particles, making them 
more likely to sink and increasing their accessibility 
to bottom-dwelling species. 

The buoyancy of plastics.  
Why do they tend to accumulate on the seabed?

© OCEANA / Enrique Talledo

Plastic bottle fragment beside a spiny starfish 
(Marthasterias glacialis). (Arenillas, Cantabria, Spain).

of other chemicals present in the ocean, 
including so-called persistent organic pollutants 
(POPs) and other toxic and bioaccumulative 
substances.19 This entails a more serious threat 
than accumulation, as some substances are 
carcinogenic or endocrine disruptors, which 
can have a series of detrimental effects on the 
biological processes of these species. They can 
affect, among other variables,  development, 
reproduction, and behaviour, and can even 
cause death.20

As in the previous case, the bioaccumulation 
of toxic substances, such as endocrine 
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Many biogenic habitat-forming species are 
considered structuring or engineering species, as 
they produce predominantly calcium carbonate 
frameworks that serve as a substrate for many other 
species. These structures, in the form of gardens, 
reefs, aggregations, and so on, are used as refuges or 
breeding, nursery, feeding, or resting sites, attracting 
other species and in some cases becoming habitats 
with high levels of biodiversity.24

These formations are very susceptible to physical 
impacts and may be broken or abraded by plastic 
debris, especially in the case of arborescent species 
whose branches are easily entangled by litter. Taxa 
with more complex branching morphologies, such as 
corals, gorgonians, sponges, hydrocorals, macroalgae, 
and seagrasses, are the most severely affected by 
such impacts.25 In some cases, species produce a 
protective mucus that coats the exoskeleton. This 
can be damaged simply by rubbing against plastic 
(abrasion), leaving an exposed area prone to attack 
by bacteria or other pathogens. 

Because of their high ecological value, some of 
these habitats and species are protected at the 
regional, national, or local level, as are the areas 
where they typically occur (see p.16 Biodiversity 
Hotspots: Frameworks of protection). The formations 
most conducive to the proliferation of these 
habitats are canyons, seamounts, and escarpments, 
given their rocky substrates and the presence of 
strong currents. Unfortunately, these formations 
coincide with the so-called “plastic traps”, areas 
where plastics tend to accumulate, such that 
biodiversity hotspots are also plastic hotspots.4 

Studies have shown that benthic and sessile species 
can use plastic debris as a substrate to which 
they can attach. However, the true extent of this 
problem and its potential impact on the organisms, 
such as changes in their integrity, longevity, and 
resilience, are currently unknown.26,27 

What has been found to be detrimental is the role that 
plastic, given its buoyancy and availability in the sea, 
can play as a vector for invasive species. In fact, more 
than 80% of exotic species in the Mediterranean may 
either have arrived on floating waste or used waste to 
further expand their distributions.28 The dispersal of 
such species can lead to ecosystem imbalances and 
poses a threat to local marine biodiversity.

Fishing gear is primarily made of plastic and it 
comprises up to 10% of marine plastic litter.32 
Lost and abandoned gear continues to catch fish 
indiscriminately, causing severe damage with highly 
lethal consequences for pelagic species, as well as 
breaking and lacerating benthic taxa, including corals, 
gorgonians, hydrocorals, sponges, and algae.25,33  

Furthermore, it has been shown that the impact of 
fishing gear (as well as other plastics) can be even 
more harmful in ecosystems dominated by sessile 
species like corals or sponges; once snagged gear 
causes a breakage, the plastic object is free to 
become entangled again on another individual.25,34,35 
Oceana has observed this phenomenon on the 
steep slopes of seamounts, where plastics, lines, 
and nets move vertically, leaving a trail of colonies 
showing evidence of impacts, and continuing with 
the process of destruction further down the slope.

Breakage and abrasion

Dispersal of exotic species  

Fishing gear: the most lethal plastic

© OCEANA / Carlos Minguell

disrupting chemicals (EDCs), has been 
documented in numerous marine species 
including birds, turtles, sharks and fish, 
as well as in humans.21 Recent studies 
on humans have detected the presence 
of microplastics in the blood,22 and 
recommended limiting the consumption of 
certain commercial species by vulnerable 
groups such as pregnant women and infants 
due to the potential toxicity of microplastics 
and associated contaminants.23
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Origin of marine plastic pollution 

Below is a literature review that compiles 
information on the types and major impacts of 
plastic on the main biogenic habitat-forming 
species around the world, both in shallow and 
deep waters. It also provides examples that have 

been documented during Oceana’s scientific 
expeditions. It is followed by a guide with 
recommendations on how to reduce the sources 
of plastics and remove marine litter, to prevent it 
from reaching the most vulnerable areas.

Coastal development (urbanisation, industry):  
Cities, towns and industrial hubs located close to the 
coast generate large quantities of waste, including plastic. 
The intentional and/or accidental release of this waste, 
together with poor waste management, make these sites 
major sources of plastic pollution, as it can be transported 
to the sea by wind and runoff, as well as by other more 
intense weather events such as heavy rainfall or flooding.41

Tourism: Coastal tourism is one of the most significant 
source of marine plastic.42 In heavily visited areas, like the 
Mediterranean islands, 80% of marine litter found on beaches 
is directly related to tourism,43 amounting to around 40 
million items per day.

Agricultural plastics: Globally, 6.1 million tonnes of 
plastic are used annually in the agricultural industry (e.g., 
greenhouses, mulch, liners, tree protectors, etc.), and 
demand is expected to increase by 50% by 2030, rising 
to a total of 9.5 million tonnes.44 This large volume of 
plastic creates a pollution problem, as it decomposes 
into microplastics that accumulate in agricultural soils, 
damaging human health and the environment.45   

Fisheries: Lost or discarded fishing nets account for up 
to 10% of marine plastic waste.32 A recent meta-analysis 
estimated that around the world, 5.7% of all nets, 8.6% of 
all pots and 29% of all fishing lines are lost each year.46

Landfills

Maritime traffic

Aquaculture

Sewage outlets

Oil platforms 

Land-based and marine sources:

River mouths : Rivers are considered to be one of the main 
sources of plastic in the sea, as they can transport large 
quantities of waste from very remote locations.36 Recent 
estimates suggest that between 0.8 and 2.7 million tonnes of 
plastic enter the ocean every year via river mouths.37,38  

Wind and other atmospheric events:  
Wind (and related atmospheric phenomena) is a major 
vector that carries plastics from coastal areas to the 
sea.1 Balloons, along with other lightweight 
plastic items such as bags, gloves, and 
packaging, are the most easily 
transported by wind, and are 
among the most deadly to 
marine wildlife.39,40

Rainfall and runoff
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The first step in tackling the problem of plastic in the ocean is to identify its sources, both land-
based and marine, as well as the vectors that carry the waste from its origins to marine ecosystems. 
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Impacts of plastic on 
key biogenic habitats

Corals are highly diverse organisms that are all 
highly sensitive to external shocks.  Scleractinian 
corals, also known as stony or hard corals, are 
characterised by a hard exoskeleton covered with 
sclerites (cells specialised in the formation of 
calcite) for growth and protection. 

Numerous variables determine the type and degree of 
impact of plastic waste on coral colonies, depending 
on the characteristics of the particular species and the 
type of plastic, but their negative effects have been 
widely documented. These include:

Studies show that the presence of plastic debris is 
associated with the incidence of coral reef diseases 
–such as ‘black band disease’,47 white syndromes, and 
skeletal erosion– which increase by an average of 20-
80% when there is direct contact with the plastic.48  

Massive tropical corals are at greater risk of 
developing diseases when in contact with 
plastics (98% probability) than more complex reef 
structures, even though the latter are more likely to 
come into contact with and accumulate plastic.48

As filter feeders, some corals may occasionally 
ingest microplastics.59-63 This has a number of 
direct consequences including a decreased intake 
of the species that would adequately nourish 
the coral, leading to a false sense of satiety that 
affects feeding and therefore growth.64 Other 
effects of microplastic ingestion include enhanced 
mucus production, increased bleaching and loss 
of symbiotic algae, and changes in photosynthetic 
efficiency.64,65,66,67

Damage to coral reefs and colonies can be caused by 
both macro- or microplastics, which contribute to the 
decline of these organisms on a global scale.49 The most 
well-documented impacts caused by macroplastics 
are breakage of the exoskeleton and abrasion.50,51 
Along with domestic rubbish, abandoned fishing gear 
(including pots) poses a particular threat in this regard,52 
as it becomes snagged, entangled, occupies the 
substrate and other available space, and increases the 
incidence of disease as a result of abrasion.34,53,54,55 

This damage can lead to rapid algal colonisation, 
which ultimately results in death and reduced coral 

Disease

Ingestion of microplastics

Breakage and abrasion

1. True coral (scleractinian) reefs

Corals damaged by plastics and fishing gear 
eventually die, resulting in reef biodiversity loss 
and impacts on associated fisheries.

Piece of plastic entangled in deep-sea corals  
(Madrepora oculata, Desmophyllum pertusum). (Malta).

OCEANA © LIFE BaĦAR for N2K

cover on the substrate, with corals being displaced in 
favour of other benthic species.56 The associated loss 
of biodiversity has negative consequences that also 
affect humans,57 as reflected in a study that estimated 
that such changes in tropical coral habitats reduced 
fisheries productivity to less than one third.58
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The biological characteristics of coral species 
can influence the nature and severity of damage 
caused by plastic. For example, corals are 
particularly vulnerable to plastic pollution during 
early life stages, as contact with microplastics can 
affect gametes and larvae, fertilisation, embryo 
survival, and even settlement and attachment to 
the seabed.68,69,70  

The negative effects of plastic have been described 
not only on tropical corals, but also those in 
the deep sea. Recent studies have analysed the 
impact of macro- and microplastics on deep-sea 
corals, such as Desmophyllum pertusum, one of 
the main habitat-forming species in cold waters.64 
These effects include reduced skeletal growth 

Biological processes

Damage to deep-sea habitats
Although information on cold-water corals is 

limited compared to tropical reefs, during marine 

expeditions conducted by Oceana, plastic debris has 

been observed on many deep-sea scleractinian coral 

species that are essential for habitat formation. These 

species include Dendrophyllia cornigera, D. ramea, 

Desmophyllum pertusum and Madrepora oculata.

rates, increased energy use by polyps for feeding, 
decreased success in capturing prey, and reduced 
calcification rates, which threatens the resilience 
of reefs and their associated biodiversity. Effects 
on other deep-sea corals and gorgonians have also 
been detected, for example partial necrosis.5,33 

In the course of research around the islands of the 

Maltese archipelago, Oceana documented an area 

inhabited by a dense reef of Madrepora oculata 

(white coral). In addition to these corals, which 

serve as an important refuge for fish species such 

as blackspot seabream (Pagellus bogaraveo) and 

the deep-sea cardinalfish Epigonus constanciae, and 

crustaceans like Norwegian krill (Meganyctiphanes 

norvegica), a plethora of plastic waste was found, 

some of a clearly domestic and/or tourist nature, 

such as bags and disposable cups. Being remote 

(about 20 nm from the coast) and deep (about 

540 m), this reef provides a clear example of a 

‘plastic trap’ and its detrimental effects. Oceana 

documented numerous plastics entangled on the 

coral, as well as sections of detached coral adjacent 

to the colonies, suggesting breakage caused by 

snagging and/or abrasion. 

OCEANA © LIFE BaĦAR for N2K

White coral (Madrepora oculata) reef with 
garbage, at 540 metres depth. (Malta). 

Focus: “Plastic trap” on a Madrepora oculata reef
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In a similar way to scleractinian corals, plastics and 
fishing gear debris cause damage to black corals 
(antipatharians) and octocorals, which include 
gorgonians, sea pens, and soft corals. These corals 
form gardens on both soft and hard seabeds, and their 
associated fauna constitute valuable communities.

Data show that when these species come into 
contact with plastic pollution, they are more 
vulnerable to parasitism,71,72 as well as other 
negative effects such as suffocation and tissue 
abrasion, which causes partial or complete 
mortality of individuals and colonies.26,73,74,75 
As filter feeders, they are also vulnerable 
to microplastic ingestion, which has been 
documented in gorgonians76 and sea pens.77  

More and more studies reflect the frequency 
of finding plastic (mostly fishing gear debris) 
entangled on these corals around the world.78,79 
The number of species known to be affected 
is increasing as more research is conducted on 
antipatharians and octocorals and as deeper 
and more remote waters are studied. At the 
Condor Seamount in the North Atlantic, litter 

2. Gardens of black corals, gorgonians, sea pens and soft corals

Oceana’s observations in the Atlantic, Mediterranean, 

and North Sea have verified and documented 

these impacts on both gorgonian and black coral 

species, such as Antipathes dichotoma, Callogorgia 

verticillata, Elisella paraplexauroides, Eunicella spp., 

Isidella elongata, Leiopathes glaberrima, Narella sp., 

Paramuricea clavata, and Viminella flagellum.

Seco de Palos seamount is located approximately 30 nm east 

of Cabo de Palos (Region of Murcia), and is a proposed Site of 

Community Importance (SCI) within the Natura 2000 Network.

Given the general lack of knowledge about seamounts and 

the high biological diversity associated with them,87 Oceana 

carried out an expedition to Seco de Palos. In addition to a 

highly productive ecosystem, lost fishing lines and plastic 

gear were commonly observed, especially in the area of 

the escarpments, presumably as a result of the fishing for 

large pelagic species that takes place in the area. These 

gears were directly affecting the colonies of Callogorgia 

verticillata gorgonians, which showed clear evidence of 

breakage and lacerations as a result.88 

Focus: Fishing lines in gorgonian gardens

Fishing lines entangled in deep-sea 
gorgonians. (Seco de Palos, Murcia, Spain).

has been observed entangled in gorgonians 
including Dentomuricea cf. meteor and Viminella 
flagellum at depths of up to 1092 m80, while in 
the Mediterranean, there are various examples of 
black coral and gorgonian colonies damaged by 
plastics.33,81-85 Research has revealed lacerations, 
increased epibionts, and mortality, which may lead 
to the local disappearance of these underwater 
forests. This may even jeopardise the existence 
of some species, especially if their distributions 
are limited. This is the case of the soft coral 
Dendronephthya australis, which acts as a refuge 
for many individuals, including juveniles of 
important commercial species.86

Underwater dumps: the plastic siege on biodiversity10



Hydrocorals are hydrozoans that have a calcareous 
exoskeleton similar to that of true corals. Knowledge 
of the impact of plastic pollution on these organisms 
in Europe is virtually non-existent, as they are less 
common species and tend to live in deep, cold 
waters or under specific oceanographic conditions. 

However, some data do exist on the presence of 
plastic debris from fishing gear in colonies of Errina 
aspera in the Strait of Messina (Italy); it has not been 

Along with corals and hydrocorals, sponges appear 
to be among the organisms most commonly 
affected by lost or abandoned fishing gear and 
other marine debris.26 The most obvious effect is 
abrasion produced by this debris, which can lead to 
tissue loss or even the death of the animal. 

3. Hydrocoral gardens

4. Sponge aggregations

Oceana has also documented macroplastics and fishing 
gear debris trapped in sponges of the genera Geodia 

and Axinella, and in lithistids such as Leiodermatium 
pfeifferae,100 as well as in deep-sea hexactinellid 

specimens from the Atlantic and Mediterranean, such 
as Asconema setubalense and Pheronema carpenter. 

Glass sponge (Pheronema sp.) with plastic debris.  
(Punta de Tejeda, El Hierro, Canary Islands, Spain).

possible to analyse its impacts, although it is known 
that this hydrocoral colonises fishing gear debris.89

In contrast, studies carried out in shallower waters 
on coral reefs of the Florida Keys have documented 
the impact of litter and lost fishing gear on 
hydrocoral species such as Millepora alcicornis and 
M. complanata.26 As with other sessile organisms, 
this pollution causes tissue abrasion and partial or 
complete mortality of individuals and colonies.

Sponges are one of the least studied taxa in 
relation to microplastic ingestion.90,91 However, 
they are presumed to be potential indicators 
for detecting and estimating the density of 
microplastics in the sea,92 given their widespread 
occurrence in marine ecosystems and their high 
filtering potential (up to 35 mL of water per minute 
and per cm3 of sponge).93 In particular, collections 
stored in museums are being analysed to elucidate 
a historic reference point for the onset of plastic 
interaction with biological organisms, as well 
as a history of their areas and levels of greatest 
accumulation in the tissues of marine biota.94

Some effects detected in sponges after ingesting 
microplastics include altered contraction patterns 
in the presence of phthalates; this may have 
important repercussions for feeding in sponges.95 
In some areas, such as the Mediterranean, plastic 
damage in filter-feeding species appears to be 
widespread. Among Mediterranean sponge species 
listed as Vulnerable on the International Union for 
Conservation of Nature Red List, up to 73% are 
affected by plastics.96

The effects of plastics are most noticeable in 
larger sponges. In particular, evidence of plastic 
damage has been repeatedly found in glass sponges 
(Hexactinellida), even in areas as remote as the 
deep Arctic,97 as well as in the Pacific,98 where 
microplastics have also been detected in these 
sponges. Nevertheless, the effect of these plastics 
has also been found in small individuals, such as the 
carnivorous sponge Cladorhiza gelida.99
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Together with the University of the Algarve, 

Oceana carried out an expedition in the submarine 

canyons off Cabo de São Vicente (Portugal), 

where large volumes of plastic waste were 

documented at densities of 3.31 items per 100 

metres sampled.101 The majority of this waste 

came from fishing activities, including debris from 

fishing gears such as nets and lines. The species 

most impacted by this debris were glass sponges 

(Geodia sp., Asconema setubalense), which were 

observed in contact with fishing lines and with 

evident structural damage.
Glass sponges (Asconema setubalense) and fishing lines at  
424 metres depth. (São Vicente Canyon, Algarve, Portugal).

Bed of blue mussels (Mytilus sp.).  
(Øresund Bridge, Central Sound, Sweden).

Plastic on false coral (Myriapora truncata), rhodoliths, algae, and 
sponges. (Port of Mahón, Menorca, Balearic Islands, Spain).

Focus: Remains of fishing gear on glass sponges

Many species of bryozoans form large three-
dimensional structures and can potentially suffer 
from the impacts of plastic, similar to those 
observed in hard corals and gorgonians. 

5. Bryozoan aggregations

Oceana has been able to document some of the impacts 
of macroplastics on bryozoan species, like Myriapora 

truncata, Pentapora spp. and Schizoporella errata, and 
even the growth of others, such as Adeonella calveti, 

over the remains of fishing gear.

Bivalve molluscs are an extensive group of species, 
various of which form vast aggregations that create 
habitats with high levels of biodiversity. They are also 
important due to the fundamental role they play at 
the base of the food chain, as well as their commercial 
value.102 For these reasons, and because they are 
filter feeders, there has been extensive research on 
how these organisms can accumulate a considerable 
quantity of pollutants, including those related to the 
ingestion of microplastics in many species.103 

6. Bivalve aggregations © OCEANA / Enrique Talledo
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Algal (Laminaria sp.) forest.  
(Karmøy, Norwegian Trench, Norway).

Oceana’s footage of bivalve aggregations has verified the 
presence of plastics and fishing gear in oysters such as 

Neopycnodonte cochlear and N. zibrowii, in both the Atlantic 
Ocean and the Mediterranean Sea.

One of the most studied cases is that of mussels 
(Mytilidae), which suffer from microplastic 
contamination, as has been demonstrated in many 
areas across Europe. For example, on the Baltic 
coasts of Denmark and in the North Sea in Belgium, 
France, and the Netherlands, averages of 0.2-1.5 
microplastic particles per gram wet weight have been 
detected;104,105,106 while on the coasts of northern 
Spain, observed average densities are as high as 2.55 
microplastic particles per gram wet weight.107

Among the negative effects on mussels, major 
impacts include digestive tract inflammation,108 
reduced filtering activity,109 and even decreased 
adherence of these molluscs to rocks.110  

Other bivalves, both colonial (mytilids) and non-
colonial (scallops), also show effects stemming 
from the presence of microplastics, including the 
blockage of their feeding appendages.111,112

Various studies have investigated the role of a range 
of algae as vectors for introducing plastics into the 
food chain.116,117 This occurrence has already been 
described in the alga Fucus vesiculosus, from which 
microplastics are transferred to higher trophic levels 
via one of its predators, the common periwinkle 
Littorina littorea.116

Phthalates have also been found to accumulate 
in brown algae such as Sargassum spp.118 These 
pollutants, which are directly related to the 
ingestion of plastics such as PVC, affect animals 
and plants,119 and the possibility that they may 

Many other bivalve species are also affected by mi-
croplastic ingestion, including oysters. The Pacific giant 
oyster Magallana gigas suffers reduced reproductive 
potential (e.g., variation in oocyte number and size in 
females, and sperm velocity in males) when exposed to 
concentrations of polystyrene microbeads. Research 
indicates that these effects may inhibit fertilisation, 
reduce larval survival, and impair offspring growth.113 
Other adverse effects observed include reduced egg 
size and decreased hatching success.114 Pearl oysters 
(Pinctada margaritifera) also exhibit negative effects on 
feeding and reproduction as a result of plastic pollution, 
such as reductions in  assimilation efficiency and in 
their overall energy balance.115

Mussels

Brown algae

Oysters

So-called ‘algal forests’ represent extremely 
important habitats in the marine environment, as 
they are home to a large number of species and play 
a major role at the base of the food chain. As such, 
they are susceptible to absorbing microplastics from 
the environment and can transfer this pollution to 
predatory organisms.

7. Algal forests

© OCEANA / Carlos Minguell

also hinder the reproduction of aquatic plants is 
currently being investigated.120 Other species, like 
Padina sp. and Sargassum ilicifolium, have also been 
documented to contain traces of microplastics, but 
the side effects are still unknown.121
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Focus: Ghost fishing in coralligenous habitat

In the case of green algae, plastic contamination 
can affect photosynthesis, leading to reduced 
nutrient uptake and promoting the production of 
reactive oxygen species,122 this is often indicative of 
stress from external agents that are harmful to the 
organism.123,124 These alterations can damage proteins, 
lipids, and DNA, even leading to cell death.124,125

Green algae

The impact of macroplastics on ecologically 
important algal habitats, such as calcareous red 
algal aggregations, is noteworthy. Coralligenous 
and maërl-forming algae create calcium carbonate 
bioconstructions, referred to as reef formations, 
which play a similar role in the ecosystem to that 
of corals. These structures are very fragile and 
susceptible to abrasion or breakage from discarded 
plastics and fishing gear, which can become caught 
in them and affect both the algae and the other 
organisms that make up this unique habitat.126,127

Red algae

Surveys by Oceana have found plastics among various 
types of algal communities, including maërl beds, 

coralligenous reefs, fucoids, kelps, and chlorophytes.

Plastics can enter the food chain through algae. The reef 
formations of calcareous red algae are very fragile.

The area of Fort d’en Moreu (Balearic Islands) 

comprises a vast expanse of coralligenous 

habitat located to the east of the Cabrera 

archipelago, featuring gardens of red 

gorgonians (Paramuricea clavata) growing on 

a thick reef of calcareous algae and a forest of 

Mediterranean kelp. Today the area is included 

in the extended area of Cabrera National Park, 

which is extremely rich in biodiversity. During 

multiple expeditions, Oceana has documented, 

in addition to the richness of this important 

habitat, a large quantity of fishing gear debris 

covering the calcareous algae reef formations, 

affecting their structures and being colonised 

by various epibionts.128

© OCEANA / Juan Cuetos

Red calcareous algal reef.  
(Isla de las Palomas, Murcia, Spain).

Lost trawl net on coralligenous seabed with violescent 
sea-whip (Paramuricea clavata). (Fort d’en Moreu, Cabrera, 
Balearic Islands, Spain).
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Focus: Plastic litter in 
seagrass meadows

Plastic becomes trapped in leaf litter and other 
plant debris that washes ashore, helping to 
reduce the amount of litter in the sea.136 However, 
this does not prevent seagrasses from being 
affected by macroplastics in different ways. In the 
Mediterranean, it has been shown that plastic bags, 
even biodegradable ones, can increase competition 
for resources in mixed meadows of Cymodocea 
nodosa and Zostera noltii.137 In coastal marshes, 
there is evidence of how macroplastics prevent 
plants from obtaining the necessary amount of light 
and how they cover areas from which vegetation 
disappears (screening),138,139 and modify bottom 
microcurrents;140 all of these factors are important 
for photosynthetic species that need to attach to 
the bottom by retaining sediment.

Seagrasses are also at risk of snagging by fishing 
gear, which can reduce leaf density in species like 
Thalassia testudinum and Syringodium filiforme.141 
The damage caused may persist for months after 
removal of the object.142

Large seagrasses are the most susceptible to 
accumulating greater quantities of epiphytes and 
microplastics. As in the case of algae, there is a 
possibility that these pollutants are transferred 
up the food chain via herbivorous species that 
feed on the leaves or the epiphytes that grow 
on them.133,134 In addition, toxic substances 
associated with microplastics are likely to function 
as inhibitors and disruptors of photosynthesis and 
growth processes in seagrasses.135

Macroplastics

Microplastics

In 2019, Oceana documented certain areas of 

the Mallorcan coast (Balearic Islands, Spain) to 

investigate the relationship between locations with 

heavy tourism, considered one of the main sources 

of single-use plastic waste,143 and the presence of 

those plastics in adjacent marine ecosystems.  

A high concentration of plastics –from domestic 

or tourism-related sources– was found in seagrass 

meadows (Posidonia oceanica) off the coast of 

Magaluf, one of the most important tourist resorts 

in the Balearic Islands.144

Seagrass meadows play a similar ecosystem role 
to that of kelp forests, and also suffer from the 
effects of micro- and macroplastic pollution.  
To date, microplastics and fibres have been found 
in meadows of various seagrass species, including 
Cymodocea rotundata,128 Enhalus acoroides,129 
Posidonia oceanica,130 Thalassia hemprichii,129  
T. testudinum131 and Zostera marina.132

8. Seagrass meadows

Plastic bottle in Posidonia oceanica meadow.  
(Magaluf, Mallorca, Balearic Islands, Spain).

© OCEANA / Enrique Talledo

© OCEANA / Enrique Talledo

Plastic fork among Posidonia oceanica leaves.  
(Magaluf, Mallorca, Balearic Islands, Spain).
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In addition to those mentioned above, there are many other habitat-forming species that also suffer 
from the effects of marine plastics. For many of them, there is still a large information gap, especially for 
species living in deeper areas. However, this does not mean that the threat should be ignored. Several 
examples are described below:

9. Other  habitat-forming organisms

Barnacles: Some studies point to 
entanglement and the detrimental effects of 
microplastics on sessile crustaceans, such as 
acorn barnacles and goose barnacles.145,146,147 
These studies refer to species that are very 
important in the formation of deep-sea 
habitats,148 such as Pachylasma giganteum,89 in 
addition to key species in coastal ecosystems, 
like Balanus amphitrite.146

Tunicates: Microplastics have been 
documented in both the digestive tract 
and the circulatory system of ascidians 
(sea squirts).149,150 One study found that 
ascidians are capable of retaining up to 0.62 
microplastics per gram of tissue, which is 
five times greater than in animals with a 
higher filtering capacity such as the bivalves 
Magallana gigas (0.11 microplastics/g); Mytilus 
galloprovincialis (0.05 microplastics/g), and 
Anomia ephippium (0.12 microplastics/g).16 
Toxic additives from plastic production, such 
as phthalates, have also been detected in 
these organisms.151

During its expeditions, Oceana has documented multiple 
marine ecosystems that highlight the ubiquity of 

plastic in the sea and its serious impacts on numerous 
species, in addition to those cited in this report. Those 

ecosystems include bamboo coral gardens, beds of giant 
foraminifera, crinoid fields, and brachiopod beds.

© OCEANA / Enrique Talledo

Biodiversity hotspots: 
frameworks of protection

Many of the biogenic habitats described in this report 
are considered conservation priorities in Europe. 
Either because of their associated biological diversity, 
their productive capacity, their importance for 
endemic species, or their fragility to external impacts, 
they are included on lists of protected features and/
or are the subject of specific action plans regulated 
by national, European or regional instruments. This 
is evidence of their importance from a conservation 

point of view and is a clear sign of the need to avoid 
the impacts of plastic pollution on them. 

Among the relevant regulatory tools, the European 
Union’s Habitats Directive is one of the most 
important,152 as its main objective is the conservation 
of natural habitats and wild species in the EU. On the 
other hand, many of these habitats are also included in 
the lists of threatened and/or endangered species and 

Ascidian and marine litter.  
(Punta Entinas-Sabinar, Almeria, Andalusia, Spain).
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Biogenic formations of conservation interest are 
included within all the habitat types affected by 
plastic waste described in this report. The category 
that includes almost all of these habitats is that listed 
by the Habitats Directive as habitat of Community 
interest “1170 - Reef”. This covers all types of 
biogenic reefs, which are defined as “encrusting, 
coralligenous concretions and bivalve beds comprising 
both live animals and their remains”; the associated 
interpretation manual extends this to a large number 
of bioconstructors and algae. The same Directive 
also covers the habitat “1120 - Posidonia beds”, 
which is included in the habitat described here as 
“seagrass meadows”.

habitats of different regional conventions (OSPAR,153 
HELCOM,154 Barcelona Convention UNEP-MAP155), 
for which, in some cases, Action Plans have been 

developed.156,157,158 The inclusion of habitats on these 
lists means that countries must take binding measures 
for their conservation and protection. 

© OCEANA / Gorka Leclercq

When it comes to impacts on the 
ocean, the Marine Strategy Framework 
Directive is particularly relevant, as its 
main objective is to prevent, protect 
and conserve the marine environment 
from the pressures and impacts of 
harmful human activities.159 In fact, one 
of the eleven descriptors used to assess 
‘Good Environmental Status’ is ‘Marine 
Litter’ (Descriptor D10), in which plastic 
plays a prominent role, as it is one of 
the main types of waste found both in 
the sea and on the coast.

In addition to these instruments, the European Red 
List of Habitat Types classifies terrestrial, marine, 
and coastal habitats according to five criteria 
used to assess their risk of collapse.160 Habitats 
considered threatened are classified according 
to three categories: Critically Endangered, 
Endangered, and Vulnerable, and with threat levels 
differentiated for the different European seas. 
Among those habitats most likely to be threatened 
by plastic marine litter are those consisting of 
forests or aggregations of algae, such as Fucus spp. 
or maërl, seagrass meadows, and aggregations of 
molluscs, such as the iconic ocean quahog (Arctica 
islandica)  (Table 1).

In the Mediterranean and Atlantic regions, the 
habitats on these lists that are most frequently 
cited as being affected by plastics are those 
consisting of true corals, gorgonians, black corals, 
soft corals, and sponge aggregations, as well as 
algal forests and seagrass meadows. In contrast, 
in the Baltic region, HELCOM restricts its Red List 
of habitats to sea pen gardens, kelp forests and 
mollusc aggregations, in line with the habitats that 
proliferate in this are. 

Plastics from a greenhouse. (Almería, Spain).

Plastic bag fragment with zebra seabream  
(Diplodus cervinus). (Arenillas, Cantabria, Spain).
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Table 1: Biogenic habitats of conservation concern affected by plastics.  
CR: Critically Endangered; EN: Endangered; VU: Vulnerable (likely to become an endangered habitat).   

Baltic: Aphotic muddy sediment characterised by sea pens
Northeast Atlantic: Mussel beds in the littoral zone 
Mediterranean: Mussel beds in the infralittoral zone  
Mediterranean: Oysters beds in the infralittoral zone  
Baltic: Aphotic muddy sediment dominated by ocean 
quahog (Arctica islandica)
Baltic: Aphotic sand dominated by ocean quahog  
(Arctica islandica)
Mediterranean: Photophilic communities with kelp forests 
on infralittoral and upper circalittoral rocks
Mediterranean: Algal-dominated communities on 
infralittoral sediment   
Northeast Atlantic: Maërl beds  
Baltic: Photic mixed substrate dominated by stable 
aggregations of unattached Fucus spp. (dwarf form)

Baltic: Photic mud dominated by stable aggregations of 
unattached Fucus spp. (dwarf form)
Baltic: Photic coarse sediment dominated by stable 
aggregations of unattached Fucus spp. (dwarf form)
Baltic: Photic sand dominated by stable aggregations of 
unattached Fucus spp. (dwarf form)
Baltic: Photic maërl beds (unattached particles of 
coralline red algae)
Baltic: Aphotic maërl beds (unattached particles of 
coralline red algae)
Northeast Atlantic: Meadows on infralittoral sandy 
seabeds (non-Macaronesia)
Northeast Atlantic: Meadows on infralittoral sandy 
seabeds (Macaronesia)
Mediterranean: Posidonia beds in the infralittoral zone
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Scleractinian coral reefs 1170 Reefs

BIOGENIC 
HABITATS

EUROPEAN FRAMEWORK
HABITATS DIRECTIVE 

(HABITAT TYPE))
EUROPEAN RED LIST 
OF MARINE HABITATS OSPAR UNEP-MAP HELCOM

REGIONAL FRAMEWORK

Black coral gardens 1170 Reefs

Gorgonian gardens 1170 Reefs

Soft coral gardens 1170 Reefs

Sea pen gardens 1170 Reefs ENb

Hydrocoral gardens 1170 Reefs

Sponge aggregations 1170 Reefs

Bivalve aggregations 1170 Reefs ENc,d,e CRf; VUg

Bryozoan aggregations 1170 Reefs

Algal forests/aggregations 1170 Reefs ENh,i; VUj ENk,l,m,n,o,p

Seagrass meadows 
1120 

Posidonia beds CRq; VUr,s

Marine habitats are damaged by activities such 
as fishing with bottom-contacting gears (e.g., 
trawl nets, dredges, etc.), mining or hydrocarbon 
extraction, as well as other impacts like the spread 
of invasive species or acidification, for example. 
Plastic represents an additional threat that makes 
it even more difficult to manage these habitats, as 
it usually originates in areas far from where the 
impact occurs.

The costs of this pollution for society, the 
environment, and the economy have already 
been assessed,161 although further research is 
required on its negative consequences on marine 
species.162,163 Also unknown is the cumulative 
effect that plastic can have on a habitat that is 

subject to other stressors, which is often the case 
in the marine environment.

Enormous quantities of plastic enter the ocean, 
and it  is distributed ubiquitously. This makes it 
virtually impossible to remove, especially when it 
has reached areas far from the coast and/or great 
depths. The solution is therefore to eradicate the 
problem at the source, which would prevent this 
waste from coming into contact with biogenic 
habitats of conservation concern. Below are 
guidelines on how to prevent plastic from reaching 
these areas of great importance for the marine 
environment, and how to remove the plastic that is 
already present without damaging habitats.
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Guidelines for  
plastic-free biogenic seabeds

1. Gather information

Ocean currents: Currents play an important 
role in distributing plastic in the ocean.  
They transport plastic from its (predomi-
nantly terrestrial) sources, carrying it long 
distances and/or aggregating it in specific 
areas, such as within oceanographic gyres.164 
Numerous scientific studies have developed 
models to determine how marine currents 
distribute litter both globally165 and region-
ally –as in the case of the heavily polluted 
Mediterranean166,167,168 – and which are the 
most likely places where it concentrates  
(e.g., in coastal areas).169 

Vulnerable habitats and ‘plastic traps’:  
The types of ecosystems present in an area 
are among the most important factors when 
determining both the potential impacts of 
marine pollution and the most appropriate 
measures to minimise them. The existence of 
one or more biogenic habitats increases the 
likelihood of certain types of damage (see 
p.8 Impacts of plastic on key biogenic habitats), 
which has implications for the marine life that 
depends on them. Identifying and mapping 
the distribution of biogenic habitats within an 

To define the measures that can be applied in a particular area, it is necessary to carry out a preliminary study 
to identify the oceanographic and biological characteristics of the site, as well as the level of pollution. For this 
purpose, the following variables should be analysed:

area is therefore key to understanding their 
vulnerability to plastic pollution.

The concentration of plastics can also vary 
depending on the characteristics of bodies 
of water, such as temperature and density. 
This can be seen in plumes formed at 
river mouths and on coastal fronts, where 
increased suspended organic particles favour 
the retention of floating plastics.170

Vulnerability also depends on the complexity 
of the habitat: the extent of three-dimensional 
structures, with branching and erect 
individuals, hard structures, etc.. For example, 
deep-sea biogenic habitats such as coral 
reefs and sponge aggregations could serve 
as indicators of macroplastic damage; they 
tend to be highly vulnerable to such impacts 
because they are sessile, very fragile species 
with life spans of hundreds or thousands of 
years and very slow growth rates. In the case 
of microplastics, filter-feeding species such as 
sponges and bivalves can indicate the levels of 
pollution in the area.92

Of the habitats vulnerable to plastic pollution, 
some are more susceptible to waste 
accumulation for other reasons. Certain 
geological formations where biogenic habitats 
are typically found (submarine canyons, 
escarpments, seamounts, depressions and 
caves) can act as areas that concentrate 
marine litter and become ‘plastic traps’.10 

These areas need to be identified, and the 
vulnerability to plastic exposure of the species 
that inhabit them needs to be assessed. The 
potential threat varies depending on whether 
the species are densely or sparsely distributed 
in the habitat, whether they are perennial 
or have annual cycles, and whether they are 
slow- or fast-growing.
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Analysis of both surface and bottom 
currents, as well as water bodies and 
the levels of plastics they contain.

Checklist

Mapping of the seabed to identify the 
distribution of vulnerable habitats and 
potential plastic traps.

Census of plastics in the area and 
their origin (e.g., local/remote origin, 
brand, etc.).

Classification of plastics according to 
marine litter types as well as the 
degree of risk they pose to the types of 
habitat present.

Assessment of the potential risk of each 
habitat identified to exposure to the type 
of plastic present, in conjunction with 
other stressors to which it is subjected.

Selection of indicator species based on 
their vulnerability to contact with 
plastics, either through entanglement or 
lacerations (e.g., corals, sponges) or their 
tendency to bioaccumulate these 
contaminants (e.g., bivalves).

In-situ macroplastic pollution:  
To some extent, plastics carry clues that 
can reveal their origin or allow them to be 
categorised. For example, sunscreen containers 
are linked to recreational activities, fishing gear to 
fishing activities, and diving masks to underwater 
activities. In some cases it may be possible to 
identify whether they have a local or remote 
origin, which, together with the study of currents, 
is essential for identifying the main sources of 
plastic waste affecting an area. For example, a 
study on the Dutch island of Texel found that 
42% of the plastics detected originated within 
the Netherlands, while the rest came from both 
neighbouring countries and from locations as 
distant as Canada and China.171

Further classification allows categories to be 
established according to object, type of plastic, 
and chemical composition. These characteristics 
reveal crucial information about how an object 
will behave once it reaches the ocean (its 
buoyancy, erosion, decomposition, etc.), as well 
as determining the type of impact and injury it 
may cause to various biogenic habitat-forming 
species, as described earlier. Currently, there 
are guidelines available for classifying the 
different types of marine plastic debris found 
both on shore and in the ocean.172,173,174  

Other impacts:  
It is common for a particular area to be 
affected by more than one environmental 
impact at the same time, and biogenic habitats 

© OCEANA / Pilar Marín

Plastic sunscreen tube in the sand. (Carmen beach, Barbate, Cadiz, Spain).

may be more vulnerable due to this synergy. 
It is important to be aware of all the stressors 
to which an area is subjected, in order to 
consider potential cumulative effects along 
with those associated with the plastic.
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At the regional level, actions have been laid out in Marine Litter Action Plans under both the Barcelona 
Convention (UNEP/MAP Decision IG.21/7)175 and OSPAR176, with the aim of achieving environmental targets 
in their respective geographical areas. Within the Interreg MED programme, the Plastic Busters MPAs project 
(https://plasticbustersmpas.interreg-med.eu/) has extensively studied the effects of litter in marine protected 
areas, and developed guidelines and best practices to address this issue in the Mediterranean.

Below is a series of recommendations to complement those plans and contribute to the reduction of 
plastics in biodiversity hotspots.

2. Actions

As mentioned above, pollution may originate from 
distant sources, as ocean currents can even carry 
plastic waste over intercontinental distances. 
This problem needs to be addressed through 
legislation and public policies to minimise the use of 
unnecessary plastics and their uncontrolled dumping.

Reduce sources of plastic close to biodiversity hotspots:

Below is a table of recommendations for mitigating 
pollution from activities carried out in the vicinity of 
biogenic habitats.

Professional and 
recreational fishing

LOCAL SOURCES OF PLASTIC RECOMMENDATIONS

Eliminate fixed gear in sensitive areas 
Establish zoning to reduce the loss of nets
Promote the use of biodegradable gear, fish boxes and bait packets
Avoid the use of fishing gear made of low-quality materials 
(e.g., plastic bottles used as buoys)
Establish a system for reporting losses of fishing gear

Diving
Establish a system for reporting objects lost while diving
Promote the collection of plastic by divers and establish clean-up days
Conduct educational programmes for instructors and divers

Boating
Monitor illegal dumping of waste from boats
Report debris encountered while sailing to the authorities
Promote educational programmes in marinas and sailing clubs

Other vessels 

Keep a register of vessels engaged in professional and recreational activities in 
or near the area
Monitor the real-time positions of vessels engaged in professional and 
recreational activities in or near the area and equipped with geographic 
positioning systems

Anchorage areas

Ensure that anchorage areas are located away from biogenic habitats
Establish environmentally sustainable anchorage systems
Prohibit anchoring of cargo ships and cruise liners
Establish penalties for vessels that dump waste in anchorage areas

Install adequate collection systems in coastal areas close to areas where 
biogenic habitats are located

Register of activities Establish a register of activities and their potential impacts on biogenic habitats, 
with special reference to those activities that are potential sources of plastic

Coastal occupation
Ban single-use plastic in facilities and shops, and for visitors to coastal areas 
where biogenic habitats are located
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Design products bearing in mind the end of their life cycle 
and the likelihood that they will end up as scattered waste

Improve collection systems, including through deposit 
return systems

Eliminate unnecessary packaging and products that are 
harmful to wildlife 

Implement gear identification systems and establish removal 
protocols for lost fishing gear  

Replace disposable items with reusable ones

Reducing plastic at the source

1

3

4

5

2

To reduce the impact of plastic on biogenic 
habitats once it has been released into the 
environment or has reached the ocean from 
land, various collection approaches can be 
considered. These options are very limited for 
technological, economic, and environmental 
reasons and should therefore only be 
considered as a last resort.

The initial assessment must take into account a 
number of issues:

Location: the presence of litter is more 
noticeable in coastal and shallow areas, where 
removal is easier, but most ocean litter is found 
in deep areas, where it is difficult to reach.9 

Depending on the depth and accessibility of the 
site, plastic can be removed in two ways:

Manual removal: in coastal and accessible 
areas, manual collection is the best 
alternative for removing macroplastics. 
Collaboration of the public and non-
governmental organisations can be 
very helpful in actions undertaken by 
companies or authorities, either when 
collecting waste directly or when using 
SCUBA diving equipment.

Mechanical removal: for areas that are 
inaccessible, either because of their 
distance from the coast or their depth, 
mechanical methods can be used to collect 
plastic waste, such as the use of robots 
(remotely operated vehicles, ROVs). However, 
this involves a high cost and relies on 
technological development. Devices also 
exist for use in small areas -such as marinas- 
that can prevent waste from reaching the 
open sea at the expense of surface marine 
life. Bottom-trawling has also been used 
indirectly to remove rubbish from the 
seabed, although this is a non-selective 
method and therefore has a significant 
negative impact on benthic ecosystems.  
For this reason, Oceana does not consider 
the latter option as an advisable alternative 
for cleaning up marine plastic.

Remove plastics:

 Potential trawl marks on the seabed.  
(Almeria, Andalusia, Spain).

© OCEANA / Enrique Talledo
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Reduce consumption: reduce or eliminate the use of 
those plastic products that are most harmful to the marine 
environment. This action is critical to drastically reduce plastic 
pollution of marine habitats.

Document the area: map the marine habitats that are most 
vulnerable to plastic pollution, with particular attention to deep-
sea habitats –where plastic pollution is less well understood– 
and assess the overlap of vulnerable habitats with areas of high 
concentration of marine litter.

Take action: develop a protocol for the removal of plastics 
in vulnerable marine ecosystems.

Habitat type: depending on the complexity of 
the habitat, plastic may be more difficult to 
locate, for example in a seagrass meadow or 
algal forest, where it may be hidden among 
vegetation. Plastic may also become entangled 
in highly branched and fragile species, making 
it difficult to collect without damaging those 
organisms. It is important to establish a 
balance between the impact of the plastic and 
the impact of its removal if this involves the 
destruction of certain habitats. 

Varieties of plastic: the type, composition and 
chemicals added to the plastic, as well as its 
morphology, must be taken into account when 
setting priorities for its removal. Fishing gears (nets, 
lines, ropes, pots, etc.) and lightweight plastics 
(bags, wrappers, balloons, etc.) are the most harmful 
to marine wildlife and should be prioritised, given 
their severe impact on marine habitats.40 

Thus, there may be occasions when the best option 
is not to intervene, leaving the plastic waste where 
it is as an alternative to causing further damage to a 
particular habitat. This option may be considered in 
cases where the objects are badly entangled or have 
been colonised by slow-growing sessile species, 
such as true corals or gorgonians, or species that 
are protected or at risk of extinction. In such cases, 
removal would not be possible without affecting the 
benthic habitats.

In the event that an object cannot be removed for 
these reasons, but is causing a significant impact on 
other species (such as in the case of fishing nets and 
lines), Oceana considers that it is possible to reduce 
the damage by cutting the lines/nets to avoid 
ghost fishing. This also avoids potential damage by 
gear that is entangled in rocky substrates such as 
seamounts or escarpments, where nets can tumble 
downslope, affecting a large number of biogenic 
species that thrive in those environments. 

Conclusions
Based on the analysis carried out, and given the multitude of impacts described in 
previous sections, Oceana proposes three key actions to combat the impacts of plastic:
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