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Plastics are the most common man-made item sighted at sea, and many surveys, both in the UK and other countries report that plastics constitute the majority (>50%) of debris found on beaches. Due to their light-weight nature, plastic bags are washed out to sea from land-based sources and a survey of the Bay of Biscay found plastic bags accounted for 95% of total litter in sub surface tows (Galgani et al, 1995).

Beachwatch is a UK wide beach clean and survey that takes place every September, organised by the Marine Conservation Society, a UK registered charity. During the Marine Conservation Society’s Beachwatch 2003, 5,831 plastic bags were found on 244 beaches around the UK.  On average 43.2 bags were found for every kilometre of coastline surveyed (an increase of 20.3% from 35.9/km in 2002) or an average of one bag for every 25m of beach surveyed. Plastic bags ranked  number 14 in the top 20 most common litter items recorded, accounting for 2.1% of all beach litter. 

During the 2002 International Coastal Clean-up (which took place in 100 countries worldwide) 335,070 plastic bags were found, accounting for 5.4% of all litter found. Plastic bags were 8th in the top 10 items list, and number 1 in the dangerous debris items list with 3.1% of all animals found dead during the survey having been entangled in plastic bags. 

Plastics are resistant to biodegradation, and can last in the environment for many years, they will break down gradually through mechanical action into microscopic plastic pieces. Plastics in the marine environment will break down slower than on land due to lower sea temperatures. Estimates for plastic degradation at sea range from 450 to 1,000 years.  Whilst some plastic bags, especially supermarket carrier bags are increasingly being made from ‘biodegradable’ plastic, their biodegradability is based on organic breakdown by micro-organisms on land, not in seawater. 

Plastics never fully degrade, plastic bags eventually turn into plastic “dust” which can still be ingested by filter feeding marine animals. Plastic is highly toxic, and toxins in filter feeders are passed up the food chain to the fish and ultimately human consumers.

Plastic litter in the marine environment will not be confined to the area in which it was disposed of. Studies of lost cargo have shown litter can travel 1000’s of miles around the world’s oceans. In 1992, 20 containers full of rubber ducks were lost overboard from a ship travelling from China to Seattle, by 1994 some had been tracked to Alaska, others reached Iceland in 2000. The ducks (with a distinctive logo on their base) have been sighted in the Arctic, Pacific and Atlantic Oceans (Ebbesmeyer,2003)

Marine litter can directly harm wildlife as a result of entanglement and ingestion. It is estimated that globally over one million birds and 100,000 marine mammals and turtles die every year from entanglement in, ore ingestion of plastics (Laist, 1997).

Impacts of plastic ingestion  

Plastic bags can be mistaken as food and consumed by a wide range of marine species, especially those that consume jellyfish or squid, which resemble plastic bags when floating in the water column. A total of 177 marine species have been reported to ingest litter items. Ingestion of litter such as plastic bags can cause physical damage to oesophagus, mechanical blockage of the digestive system, and a false sensation of feeling full. This can lead to infections, starvation and death.

In April 2002 a dead Minke whale washed up on the Normandy coast. An investigation found its stomach contained 800 kg of plastic bags and packaging including two English supermarket plastic bags(GECC, 2002)
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In February 2004 a Cuviers Beaked whale (Ziphius cavirostris) was found washed ashore on the west coast of the Isle of Mull, Scotland.  Unfortunately the animal was already dead when it was found.  Cuviers beaked whales are rarely seen in coastal  waters as they are predominantly a deep water species.  The Hebridean Whale and Dolphin Trust took various skin and blubber samples and removed the stomach for further study by the Scottish Agricultural College.  On initial removal it was found that the entrance to the stomach was completely blocked with a cylinder of tightly packed shredded black plastic binliner bags and fishing twine.  It is believed that this made it difficult for the animal to forage and feed effectively.  This would have a biologically significant impact on the animal’s ability to survive.

Full analysis of the stomach contents is currently being undertaken.

Cuviers Beaked whales usually prey on squid and catch their prey through the action of suction.  It is believed that Cuviers Beaked whales mistake plastic bags in the water column for their prey species squid and ingest them.  In previous years a number of Cuviers Beaked whales stranded in Scotland have been found to have  plastic bags in their stomachs. 

For any more details on this case please contact the Hebridean Whale and Dolphin Trust at 28 Main Street, Tobermory, Isle of Mull, Scotland, PA75 6NU. 01688 302620, email hwdt@sol.co.uk
Marine turtles cannot distinguish between synthetic materials and natural prey.  Turtles, particularly leatherback turtles which are the most commonly seen turtles in UK waters are especially susceptible to all plastics, including bags, which resemble jellyfish - their primary prey. Plastic bags along with sheeting and plastic pieces are the predominant litter items found in the stomachs of turtles. An autopsy of a dead leatherback turtle washed up in Scotland in December 1994 indicated that it had died as a result of starvation, caused by primary obstruction of the digestive tract by ingested plastic and metal litter (Godley et al, 1998).. Another leatherback, washed ashore in Galloway in December 1998, was found in very poor condition with approximately 57kg of plastic bags obstructing its alimentary tract (Bob Reid, pers comm.).The debris included:

1 white plastic bag

1 black plastic bin liner

3 Transparent plastic bags

1 green plastic bag

1 transparent plastic bags for chicken meat packaged by a US company.

A green turtle found stranded at Knott End, Blackpool, Lancashire in December 2001, was examined by Rob Deaville at the Zoological Society of London in December 2002. The examination revealed an assortment of plastic fragments within the oesophagus and stomach; the largest of which was a piece of blue balloon (Penrose, pers.comm.).

In 1985 Balazs detailed 79 cases of turtles whose guts were full of plastic debris. Tomas et al (2002) found that 75.9% of loggerhead sea turtles captured by fishermen had plastic debris in their digestive tracts.

In Shetland, crofters with land adjacent to the coast report plastic bags blowing onto their land, 20% of those surveyed had animals which had become ill due to ingesting plastic (KIMO, 2000).

Research into the stomach contents of dead Fulmars from the Netherlands, between 1982 and 2001 found that 96% of the birds had plastic fragments in their stomachs with an average of 23 plastic pieces per bird (Van Franeker and Meijboom, 2003).

Plastic surfaces can accumulate pollutants such as polychlorinated biphenyls (PCBs) and heavy metals at concentrations up to 1 million times higher than in ocean water (Moore et al, 2001). PCBs can lead to reproductive disorders, death, an increased risk of disease, and an alteration of hormone levels (Ryan et al., 1988;Lee et al, 2001). They have been linked to the masculinisation of female polar bears and spontaneous abortions and declines in seal populations. In 1988, Ryan et al obtained evidence that PCBs in the tissues of Great Shearwaters were derived from ingested plastic particles (from Derraik, 2002).

Microscopic plastics have been found in plankton samples dating back to the 1960s, but a significant increase in abundance has been recorded from the 1960s to the present time (R. Thompson et al, 2004).

Impacts of entanglement
Plastic bags are a common cause of entanglement in marine animals. Entanglement can restrict movement, leading to starvation, drowning or suffocation. Entanglement can restrict growth or cut off circulation to appendages, sometimes resulting in death. Once the entangled animal dies, their bodies decompose and the plastic item that caused their entanglement can trap other animals.

Plastic bags are known to cause entanglement in marine turtles, this is most likely due to the turtle mistaking the bag for food (Laist, 1997) 

Sea birds will collect marine litter such as pieces of plastic bags for nest building, this can pose the risk of entanglement for adults and chicks of certain birds. A study in 1991 found 97% of all gannet nests sampled in Newfoundland had plastics incorporated into them (Montevecchi, 1991). In the UK, a study of Gannet nests on Grassholm Island in the Bristol Channel recorded that over 90% of the nests contained plastic.Young chicks feet can often become entangled in the plastic resulting in serious injury.

Plastic bags can kill coral by covering and suffocating them, or by blocking sunlight needed by the coral to survive. During 2001 so many plastic bags were regularly seen in the Gulf of Aqaba off the coast of Jordan, that the Board of Aqaba Special Economic Zone issued a law banning the production, distribution and trade of plastic bags within the areas under their jurisdiction.

Threats to navigation and human life

Fishermen report that plastic fouls propellers and that plastic bags and sheeting clog seawater intakes and evaporators, causing engine failure, costly repairs, and delays.  This type of vessel disablement can be life threatening and in 1998, the RNLI attended 200 incidents involving fouled propellers, of which 11% were life-threatening.

References

The Marine Conservation Society Beachwatch 2003 report includes a full review of litter sources, impacts and solutions. 

Balazs, G.H (1985) Impact of ocean debris on marine turtles. In proceedings of the workshop on the fate and impact of marine debris 1984.

Derraik, J.G.B. (2002). The pollution of the marine environment by plastics: a review. Marine Pollution Bulletin 44: 842-852.

Ebbesmeyer, C. (2003). Around the world in 4,205 days. The Guardian. 17/07/03

Galgani, F., Burgeot, T., Bocquene, G., Vincent, F., Leaute, J.P., Labastie, K., Forest, A. and Guichet, R. (1995). Distribution and abundance of debris on the continental shelf of the Bay of Biscay and in Seine Bay. Marine Pollution Bulletin 30 (1).

GECC - Groupe d'Etude des Cétacés du Cotentin (2002). http://perso.wanadoo.fr/gecc 

Godley et al (1998). Patterns of turtle mortality in British waters (1992-96) with reference to tissue contaminant levels. J. Mar Biol. Ass. UK 78 pp973-984.

KIMO (2000). Impacts of Marine Debris and Oil: Economic and Social Costs to Coastal Communities.  KIMO, Shetland.

Laist D.W (1997). Impacts of Marine Debris.  In Marine Debris: Sources, impacts and solutions Edited J.M Coe and D.B. Rogers

Montevecchi, W.A. (1991). Incidence and types of plastics in gannets’ nests in the Northwest Atlantic. Canadian Journal of Zoology 68:295-297.

Thompson, R  (2004) Lost at sea: Where is all the plastic? Science 304:838. 

Tomas, J., Guitart, R., Mateo, R., Raga, J.A. (2002). Marine debris ingestion in loggerhead sea turtles, Caretta caretta, from the Western Mediterranean. Marine Pollution Bulletin 44: 211-216.

Van Franeker, J.A. and Meijboom, A.. (2003). Litter NSV, Marine litter monitoring by Northern Fulmars, a pilot study. Alterra report 401.

For further information:

Andrea Crump, Litter Projects Co-ordinator

Marine Conservation Society

Unit 3, Wolf Business Park

Alton Road, Ross-on-Wye

HR9 5NB

01989 566017

www.mcsuk.org

Registered Charity No: 1004005

