Injury & Fatality  Caused By The Ingestion & Entanglement Of Marine life In

 Marine Debris - Nomination for schedule 3 of the       

 “Endangered Species Protection Act, 1992”    
(a) a description of the threatening process that is sufficient to distinguish it from any other processes by reference to its biological components and its non-biological components, and the interactions of those components, that are known to the person or persons making the nomination:

Marine debris is defined as the pollution by human generated objects (International Conference on Marine Debris 1994) or as anthropomorphic solid matter. It has been identified by the International Oceanographic Commission (IOC) as one of the five major marine pollutants . It was defined as a “new pollution problem in the 1970’s” and numerous studies conducted show its main component to be plastics and other synthetic waste such as glass and metal. It has been estimated that Australia alone produces almost 1 million tonnes of plastic each year (Prendergast 1992) and world wide estimates put the amount of debris entering the worlds oceans annually at 7 billion tonnes. This debris is then subject to the ocean currents and can spend several years at sea before being washed up many thousands of miles from the source. This makes marine debris a global concern as well as a national one.  A beach survey carried out in 1998 at Groote Eylandt beaches found an overall debris density of 1,098 kilograms of debris per kilometre (Sloan et al 1998). This indicates the magnitude of the problem.

There has been a wide range of research carried out on the sources of marine debris, the  major sources have been identified as from vessels, recreational uses, urban and rural coastal & upland discharges (International Conference on Marine Debris 1994) The main source differs from country to country,  in  Australia for example most research to date has indicated that the main source is from the fishing, boating & shipping industries.

There is a wide spectrum of marine debris, most of which is non-biodegradable. Several studies on the impact of debris show that the most damaging and widely reported cases involve materials such as fragments of trawl netting, plastic packing straps (used to secure cardboard containers of fishbait) and man made twine or cord. One such study on Australian fur seals in the Bass Strait in 1992 showed that polyethylene trawl net fragments were responsible for 40% of seal  entanglements, polypropylene packing straps, 30% and nylon rope 15% (Pemberton, Brothers, Kirkwood 1992). The size range varied from single strands to large net sections. Another study in Victoria (Kanowna Island) in 1996 on the same species showed 83% of cases of entanglement were caused by  polyethylene trawl net fragments and 17% of cases by mono filament net (Prendergast 1996). Two years previously trawl netting had still  been the main cause of entanglement at 80%   This trend is not applicable to Australia alone, several studies in California, USA and South Africa also show similar statistics. Foreign trawl and gill netting is commonly found on beaches. A report on the Groote Eylandt Fishing Gear Debris Project published in 1998 (Australian Fisheries Management Authority) found that foreign trawl netting made the most significant contribution to the total amount of debris found over a 7 month period (59%). The origin was probably from Indonesian & Taiwanese fishing operations.

Whilst net fragments & straps are the main component in entanglement cases, other marine species are affected by other types of marine debris. Materials such as plastic bags, rubber, balloons, confectionary wrappers - practically all waste products, are frequently ingested by wildlife due to confusion with the animals’ prey. This is commonly seen in turtles who frequently  ingest debris such as plastic bags because of the similarity to their prey ( jellyfish). Research has indicated that at least 56 spp of sea birds have been known to consume plastic materials (Laist 1997) such as polystyrene balls , plastic buoys which they confuse with fish eggs & crustaceans. Materials such as paper, card, rubber, wire, fishing hooks & rope have also been found within the bodies of several species of turtle, pinniped and cetaceans

(b) a name for this threatening process:
Injury & Fatality  Caused By The Ingestion & Entanglement Of Marine life In Marine Debris

Damage caused by marine debris
Entanglement 

Usually occurs as plastic necklaces in populated areas due to the nature of the debris whilst it has been observed that in northern Australia, flippers, tails and flukes are the most likely to be entangled (Whiting pers comm). Young seals are naturally curious and playful and have been observed to play with plastic debris such as sixpack packaging and net fragments. Once positioned around the neck it is very difficult to remove, pinniped have no manual dexterity plus the hair on the back of the neck points backwards making the possibility of the necklace falling off very remote. As the animal grows in size, strangulation slowly occurs along with extensive wounding as the collar cuts through the skin leading to infection, blood poisoning and  eventually a painful death. Once the animal dies and the body rots away, the plastic collar may float away to become entangled around another animal. If the piece of debris is large, considerable drag may occur as the animal swims through the water. This loss of streamlining may lead to starvation due to inefficient hunting and a faster consumption of body reserves. Entanglement may also involve the feet or flippers of animals leading to wounding and eventually amputation of the limb. 
Ingestion

Is much more difficult to detect and is not as widely reported. Debris is often consumed due to its similarity to prey species. As most sea creatures feed non-selectively, in areas where there is a convergence of water & wind currents, food items may collect along with plastic debris (Prendergast 1992). The animal may then consume everything in that area including non organic materials due to indiscriminate feeding and confusion with prey species. (Hutchinson and Simmonds 1992). Nets are known to act as attracting devices for the prey of many species, the predator species such as turtles, seabirds and dolphins then go into the nets looking for food. This debris usually causes the digestive system to become physically blocked  leading to internal injuries and pain (Prendergast 1992). A false feeling of being well fed may occur preventing the animal from further feeding, leading to eventual starvation.

Other Effects

Colonisation of debris by ephytic biota such as algae, bryozoans, corals, bacteria etc may lead to long distance transfer (similar to ballast water) of organisms & infection of other areas. Ocean currents and winds can transport debris many thousands of miles eg. in New Zealand a section of rope was washed up with an Atlantic bi-valve mollusc attached (International Conference on Marine Debris 1994). Although no research has been conducted on the possible consequences of this, there is a possibility that it could lead to contamination of distant waters with possibly noxious organisms.

Possible contamination and poisoning of sea creatures by polychlorinated biphenyls, a source of which may be ingested plastics. PCB’s  are used in plastics as plasticisers and can be released from the plastic. High levels can cause suppression of the immune and reproductive systems (Hutchinson and Simmonds 1992) which may be particularly threatening to species with a low reproductive rate. Correlation between the amount of ingested plastics and levels of PCB’s  in seabirds has been positively correlated (Ryan et al 1988), but as of yet no studies have been done on other sea creatures.
Human health is also affected by marine debris. Debris such as syringes, condoms, sanitary napkins, and nappies have regularly been found on popular beaches in NSW. Materials such as rope, fishing line and netting can be hazardous to divers. Debris can also damage propeller shafts  of boats and block the engine cooling inlets of boat engines.

(c) any species listed in schedule 1 to the Act and any ecological communities listed in schedule 2 to the Act that are considered by the persons making the nomination to be adversely affected by the threatening process.

Endangered Species (ESPA)

Loggerhead Turtle 
 
Caretta caretta              

Australian Sealion  

Neophoca cinerea
Southern Right Whale

Eubalaena australis

Blue Whale


Balaenoptera musculus

Little Tern


Sterna albifrons

Tristan Albatross

Diomedea dabbenema

Northern Royal Albatross
Diomedea sanfordi

Amsterdam Albatross

Diomedea amsterdamensis

Chatham Albatross

Thalassarche ermita

Vulnerable Species (ESPA)

Leatherback Turtle  

Dermochelys coriacea


Hawksbill Turtle

Eretmochelys imbricata
Olive Ridley  


Lepidochelys olivacea 

Green Turtle 
 

Chelonia mydas 



Humpback Whale

Megaptera movaeangliae
Wandering Albatross

Diomedea exulans

Blue Petrel


Halobaena caerulea
Antipodean Albatross

Diomedea antipodensis

Gibson’s Albatross

Diomedea gibsoni

Southern Royal Albatross
Diomedea epomophora

Campbell Albatross

Thalassarche impavida

Buller’s Albatross

Thalassarche bulleri

Pacific Albatross

Thalassarche spp

Shy Albatross


Thalassarche cauta

White-capped Albatross
Thalassarche steadi

Salvin’s Albatross

Thalassarche salvini

Indian Yellow-nosed Albatross Thalassarche carteri

Grey Headed Albatross
Thalassarche chrystoma

Sooty Albatross

Phoebetria fusca
Great White Shark

Carcharodon carcharias

Grey Nurse Shark

Carcharias taurus
(d) any species or ecological communities, other than those referred to in paragraph (c) that could become endangered or vulnerable, as the case may be, because of the threatening process:

Common Dolphin
 
Delphinus delphis
Bottlenose Dolphin 

Tursiops truncatus
Australian Fur Seal

Arctocephalus pusillus
New Zealand Fur Seal

Arctocephalus forsteri
Sub Antarctic Fur Seal
Arctocephalus tropicalis
Killer Whale


Orcinus orca     



Minke Whale


Balaenoptera acutorostrata
Dugong


Dugong dugon
Short tailed Shearwater
Puffinus tenuirostris

Pied Cormorant

Phalacrocorax varius

Pied Oystercatcher

Haematopus longirostris

Australasian Gannet

Morus serrator


Flatback Turtle

Natator depressus
Fraser’s Dolphin 

Lagenodelphis hosei
Sperm Whale


Physeter macrocephalus
Pygmy Right whale

Caperea marginata
Turtles

There are entanglement records for 6 out of the 7 turtle species (Laist 1997)  A report published in ORYX in 1992 reported, 79 cases of ingestion of plastics by turtles along with 60 cases of entanglement in discarded debris. Ninety five percent of these cases have occurred since the 1970’s which may be due to the increasing usage of plastics. In the Northern Territory, a report by the Dhimurru Land Management Corporation to Environment Australia  reported that in 1996 there were 55 cases of turtle entanglement including Hawksbill (vulnerable), Olive Ridley (vulnerable), Green (vulnerable) and Flatback Turtles (under pressure) (Northern Territory Regional Ripples, 1998), the following year (1997) there were  38 cases of entanglement (involving the same species). With such a large number of incidents involving turtles that are already classified as vulnerable, marine debris is considered to be a substantial threat to these marine reptiles (Hutchinson and Simmonds 1992).  

Data from other countries allows us a clearer picture In Japan 1983, a Green Turtle (classified as vulnerable under the Endangered Species Protection Act in Australia) specimen was found with synthetic line, plastic bag and fishing net in its stomach (Balazs 1984). Other Green Turtle specimens in Hawaii during the years 1974 to 1979 were found with plastic, plastic bags and cloth in their stomachs. Other specimens were found to have tar stains around the mouth and nose area seriously impeding their feeding activity. Tar was also found on specimens from the USA (Balazs 1984).  Another Green turtle in 1984 was found in Texas with coloured foil and plastic in the stomach and had pieces of 3 flippers missing possibly due to entanglement or injury due to debris. Four specimens of Loggerhead Turtles (classified as endangered) in South Africa (1974) were found with plastic bags, glass and bark embedded in their stomachs(Balazs 1984). In Georgia, USA  in the same year a specimen was found with an iron bolt embedded in the roof of its mouth, causing considerable disorientation of the skull. A stranded Leatherback (vulnerable) in South Africa (1970) was found to have a piece of plastic measuring 3metres by 4metres embedded within its duodenal tract (Balazs 1984).

It was estimated that in the Azores, over 6% of Loggerhead Turtles have been entangled in debris (extract from Third International Conference on Marine Debris 1994), but this is probably an underestimate as entangled turtles would quickly be removed by predators and scavengers.  Due to the fact that similar levels of marine debris probably occur in Australian waters, there is likely to be similar incidences among the Australian turtle populations which could pose a serious threat to the populations.

The Draft Recovery Plan for  Marine Turtles in Australia (1998) lists the estimated incidences of turtle entanglement and plastic ingestion:-

Loggerhead Turtle
Mortality of eastern stock due to ingestion estimated to be in the 



tens as is entanglement in crab float lines.

Green Turtle

Mortality of south stock due to ingestion is estimated to be in the 



tens, entanglement in rope estimated to be ten to one hundred.

Hawksbill Turtle
Mortality of NEA stock due to ingestion is estimated to be in the 



tens,  ghost netting mortality estimated to be in the one hundreds.

Leatherback Turtle
Mortality due to ingestion is unknown, entanglement substantial in 



long lines and gill net fisheries.

Flatback Turtle
Mortality due to ingestion and entanglement in ghost netting is 



known to occur in NT stock 

In a report on the Groote Eylandt Fishing Gear Debris Project published in 1998 (Australian Fisheries Management Authority) it is stated that the amount of debris stranded on the beaches throughout the Gulf of Carpentaria present potential hazards to the marine turtles especially during nesting periods. The flatback, Hawksbill, and green turtle all have nesting sites within the gulf  and could potentially become trapped. Australia is home to some of the largest turtle nesting sites and has the only remaining nesting populations of the flatback turtle. Five out of the six turtles in Australian waters are currently listed under the Commonwealth Endangered Species Act 1992 therefore any threat is considered to be hazardous. Large meshed foreign gill netting is considered to present the largest threat.

In February 1994, two Olive ridley turtles were found entangled in a trawl net in Darwin Harbour (Marine Turtle Newsletter 1995), one was released whilst the other had to have its front flipper amputated due to severe lacerations. The turtle subsequently died. The trawl net was too heavy to be handled by the people who rescued the turtles and 5 days later it was washed ashore. Within the net were the remains of an immature green turtle and the headless remains of an immature Hawksbill turtle (Marine Turtle Newsletter 1995). In late February, a sub adult flatback turtle was washed ashore in Darwin harbour entangled in a woven plastic bag. Threads from the bag had cut to the bone on the front flipper and had entered the mouth (Marine Turtle Newsletter 1995). The turtle was severely emaciated and died despite veterinary care. On examination it was discovered that the turtle had consumed the plastic along with cuttlefish found in its stomach and this had formed a blockage at the base of the oesophagus (Marine Turtle Newsletter 1995). In  September 1998, a juvenile Olive ridley was observed floating on the surface entangled in  foreign monofilament net about 600km west of Darwin (Whiting & Guinea 1998) The turtle was subsequently released. In the same report along with 596 items of litter found on Bare Sand & Quail Islands, there were found the remains of 3 weather balloons which the authors  deem to be the most potentially  dangerous items  to marine turtles (Whiting 1998).  

Cetaceans

Cases from New Zealand, in 1976, a Minke Whale was found stranded and was found to have ingested debris.  In 1979, a Killer Whale was found entangled in debris along with a Southern Right Whale in 1984. (RSPCA) Many reported cases of Common Dolphins and bottlenose Dolphins have been found entangled. From 1986 to 1992, 8 recorded entanglements of Common Dolphins occurred in Australian waters (Jones 1995). In the same period, there were 7 reported entanglements of Bottlenose Dolphins. In February this year (1999) a 1 year old Bottlenose calf was found entangled in fishing line measuring 1metre in length- it subsequently managed to free itself (Australian Dolphin Research Foundation pers comm). At least 3 reported cases of entanglement of  Southern Right Whales in Australia (Jones 1995) has been reported along with cases of Killer Whale and Minke Whale entanglements (no statistics). Australian cases of entanglements may appear to be rare, but with the added threat of Ghost nets circulating in the worlds oceans, the threat to the already endangered and vulnerable species becomes even greater. Also, predators and scavengers in the oceans are likely to remove entangled individuals before they are detected. Ghost nets are discarded or mislaid fishing nets that, because of their non-biodegradability can remain in the oceans for literally hundreds of years. Therefore, these nets theoretically may be catching cetaceans, seabirds plus threatened species of fish

The Action Plan for Australian Cetaceans 1996 has listed several cetaceans that are not as yet considered to be threatened due to insufficient data. However, plastic debris and discarded fish nets have been identified as a major potential threat for the Australian species listed below  

Fraser’s Dolphin 
Lagenodelphis hosei
Sperm Whale

Physeter macrocephalus
Pygmy Right whale
Caperea marginata
Entanglement is considered to be a current threat to the Blue Whale Balaenoptera musculus, with current estimates put the Australasian  population at less than 1000 (Action Plan for Australian Cetaceans 1996), and to the Humpback Whale Megaptera novaeangliae (vulnerable). The Humpback Whale along with the Southern Right Whale are considered to be flagship species.  

Pinnepeds

The Australian Fur Seal (Arctocephalus pusillus) has an estimated population of 70,000 to 90,000 individuals (Kirkwood pers comm) found in the waters off the Bass Strait, Tasmania and Victoria. Over a four year study (1989-1993)(Pemberton et al 1992) a total of 136 Australian Fur Seals & 1 New Zealand Fur Seal were observed with neck collars. The majority of these seals were juveniles and subadults (75%). The mean incidence of entanglement was 1.6+/-1% but this is considered to be an underestimate. This figure is higher than that recorded for Northern Fur Seals (Callorhinus ursinus) that are considered to be in decline. Entanglement in debris is implicated in the decline of this species (Fowler 1987) so therefore entanglement of Australian fur seals must be considered to be a key threat.  In another study (Pemberton et al 1992), the incidence of entanglement  was 1.9+/- 0.7% The neck collars were causing physical injury to 73% of the animals entangled and in 2 known cases, the collars had cut through the oesophagus. In 1996 a study revealed 6 entangled seals, all juveniles, within 2 hours of observation (Prendergast, 1996). Yet another study (Prendergast & Johnson) carried out over 22 days of observation of Australian  Fur Seals in Bass Strait,  98 entanglements were observed plus 65 individuals who bore scars of previous entanglement encounters. In one of the cases mentioned, the whole upper body of one specimen was covered with orange trawl net, the mouth and neck were badly cut. When removed the net weighed 773g and covered 5.35 square metres. This must have seriously impeded the animals’ swimming and therefore hunting ability. The high incidence of neck collars on Australian fur seals indicates that entanglement is a potential threat to the seal population (Pemberton, Brothers, Kirkwood 1992).   

Between November 1997 and March 1999, there have been 267 sightings of entangled seals (180 individual seals) at Seal Rocks (Kirkwood pers comm). The most widespread debris was again trawl type netting which accounted for 64% of entanglements with 65% of the victims being juveniles. In May 1999, a four day observation noted 16 entangled seals and two others with neck scars (Kirkwood 1999 pers comm) 

Australian Sealions (Neophoca cinerea) have a population of 10,000 to 11, 000 individuals classified as rare under Southern Australian State Legislation. The Australian Sea lion has the second highest reporting of entangled individuals after the Australian Fur Seal (Jones 1995). Over the period 1986-1992 there were 14 reports of entanglement (Jones 1995) involving nets, lines, lobster pots and hooks. In 1993 there was one report of an entangled individual. Populations such as the Stellar Sea Lion and Hawaiian Monk Seal are in decline (Laist 1997) and this is attributed partially to entanglement. Therefore it is quite possible that entanglement of Australian species may become a threatening process.

In Tasmanian waters, the southern fishery was deploying 6000 net tows per year in 1992 compared to less than 1000 in 1989. The number today must therefore be a considerable threat to wildlife especially Pinniped spp and turtles. Records show 79% of fur seal and sealion species have had some adverse contact with marine debris (ingestion or/and entanglement)(Laist 1995)

Other Mammals

The Tropical Seacow or manatee in Florida have been found to have high levels of debris ingestion (Laist 1997). No studies have been carried out on the Australian species as of yet. 

Fish
As mentioned above, ghost nets spend hundreds of years  circulating in the oceans. Any entanglements therefore go undetected. Threatened species of fish  such as the Great White Shark or Grey Nurse Shark may be in contact with these nets. When dealing with species that are vulnerable or endangered, any threat to their survival is important.
Birds                               
It has been estimated that at least 56 species of marine birds consume plastic debris (Laist 1997). There are many examples, but no studies have been carried out specifically on sea birds and debris so data is limited. The Wandering albatross (vulnerable but is thought to be becoming critical (The Status of Australia’s Seabirds 1996) has been reported as suffering from entanglement whilst the Australian Gannet has been seen carrying debris back to the nest to use as a nesting material. This can cause further entanglements and ultimately mortalities. A Tasmanian beach survey in 1990-91 found a total of 10 birds entangled including a fairy penguin,  a shearwater, pied cormorants, gannets, a pied oystercatcher, little tern and currawong (Jones 1994). Short Tailed Shearwaters have been recorded (Montague, Cullen, Fitzherbert)as having ingested debris as have Blue Petrels (Brown et al 1986). Records show that 64% of all Petrel, Albatross and Shearwater species have been found entangled in debris or have ingested debris (Laist 1995) 

The incidence of fishing hooks that have been found regurgitated at the nest sites of wandering Albatrosses has increased six fold in recent years (Cooper 1995, Huin & Croxall in press). Many species of Albatrosses have been known to ingest plastics since the 1960’s, this plastic ingestion is estimated to have increased in recent years due to the increased usage and variety of plastic products. The impact of this ingestion on the adult birds does not appear to be severe but when these plastics are regurgitated to the chicks when feeding , impaction and ulceration is likely to occur therefore lowering the post fledging survival.(Sileo et al 1990).This can be particularly threatening to those species that are listed as endangered or vulnerable, for example. There is very little data on the impact of debris on Australian seabirds, however one study conducted in British Colombia, Canada found plastic particles in the stomachs of 75% of  Shearwater species, 2 Storm-petrel spp, 1 Albatross, 1 Petrel and 1 Fulmar species. A total of 353 ingested items were discovered from 58 birds (Blight & Burger 1997) Plastic ingestion has been documented in a number of Albatross species (Robertson & Gales 1998) including; Wandering Albatross, Northern Royal Albatross, Southern Royal Albatross, Laysan Albatross and the Short Tailed Albatross (endangered). Australian species are likely to be in a similar situation.  

During a study funded by the NSW Environmental Restoration & Rehabilitation Trust 1997 into marine debris on NSW beaches, the carcasses of two birds of the genus Puffinus and Phalacrocorax were discovered. When opened up, it was found that both birds had balloons entwined around the chest and abdominal cavities. This is thought to have been the cause of death. 

As very little research has been carried out on the impact of marine debris on seabirds, it is wise to assume that all seabirds are at risk from this process and that this is a key threatening process for the endangered and vulnerable species. Those species with low numbers of breeding individuals or small populations are especially at risk eg 

Gould’s Petrel
-Pterodroma leucoptera leucoptera
150  breeding pairs (Australia)

Grey-Headed Albatross-Diomedea chrysostoma
80-100 breeding pairs

Blue Petrel-Halobaena caerulea


500-600 breeding pairs.

Wandering Albatross-Diomedea exulans

8 breeding pairs

(e) the reasons why the preparation of a state coordinated threat abatement plan is considered to be an effective and efficient means of abating the threatening process by the persons making the nomination.

There are a number of strategies that could be implemented and incorporated into a feasible Threat Abatement Plan:-      

· It is recognised that a decrease in the amount of marine debris entering the sea relies on a global approach. In the USA 85% of floatable debris was found to have originated from city sewers, although in Australia research has shown that most debris originates from fishing and shipping industries. These areas can therefore be targeted and solutions established.  More research is needed  to establish the amount of land based debris that is entering Australia’s oceans. One such study, a Marine Environmental Study funded by the NSW Environmental Restoration and Rehabilitation Trust found that non-fishing related plastics such as bottles, confectionary wrappers, shopping bags & cigarette butts accounted for 75% of all debris found on popular beaches (Herfort 1997). This area can be easily targeted by increasing awareness, increasing the number of garbage cans, establishing recycling facilities, possible fines for offenders, beach cleanups etc. At present, legal regulation of land based discharges is regarded as poor with land based discharges including stormwater, drains, sewers, land fills and rivers. Any solution plan must therefore include management strategies based on land to complement any sea based  activity. 

· The International Convention for the Prevention of Pollution  from Ships 1973 and its protocol adopted in 1978 (MARPOL) places an obligation on parties to ensure that ports waste reception facilities to dispose of ships waste. Australia  is a party to MARPOL. ANZECC (Australian and New Zealand Environment and Conservation Council) recommendations based upon the Third International Conference on Marine Debris (May 1994) for mitigation of the marine debris problem are as follows:-

(a) Commission an examination of the nature and extent of marine debris and waste problems and if the examination suggests the need, establish a group which should include representatives from other interested government and non-government organisations to:
(b) Monitor waste and debris from shipping should this seem necessary.

(c) Increase waste reduction and improve management having regard to developing international practice and standards as represented by the Global Investigation of Pollution in the Marine Environment program developed under the International Oceanographic Commission.

· It is recognised that Australia is encouraging improved reception facilities, but obligations to MARPOL will not be fully met until (ANZECC 1996):-

(a) The states have implemented complimentary domestic MARPOL V legislation making the state responsible as well as the commonwealth. The states’ need to implement domestic legislation as well as developing strategies such as incentives and regulations to ensure that port facilities are used.

(b) Costs to vessels of port disposal, quarantine and ultimate disposal of debris are considered in the establishment of port reception facilities. This is needed because many vessels illegally dump at sea to avoid port reception facilities which are costly.
· Possible solutions to reduce sea based debris is  to reduce the amount of debris dumped over the sides of vessels. Recommendations found in the report of the International Conference on Marine Debris, Florida, 1994, suggest that Australia needs to increase surveillance of fishing, tourist/recreational vessels to prevent this sea dumping of debris.

· International Convention for the Prevention of Pollution from Ships (MARPOL): ANNEX V prohibits the disposal of all plastics into the sea,  but study showed that in 1992 & 1993 at least one third of the foreign vessels fishing within the Australian Fishing Zone did not comply with MARPOL regulations on the disposal of plastics. Storage facilities at sea may decrease the amount of dumped debris. There is evidence that a large percentage of sea borne marine debris has originated from foreign fishing vessel (Whiting 1998) including cans from Indonesia, plastics from China, and glass from the Philippines and Spain.

· Fishers could be encouraged to report any cases of entanglement they observe. Retention of any carcasses should be kept and cause of death should be determined. This would enable more accurate estimates of plastic entanglement and ingestion casualties. 

· Other possible schemes that have been suggested include a government subsidised buy back scheme for old fishing nets. As fishers are likely to be the ones who find old  discarded nets, a buy back scheme would provide an incentive for the fishers to collect these nets (Whiting 1999 pers comm).  Mortalities due to ghost fishing could be reduced by incorporating degradable escape mechanisms. It involves incorporating trap panels secured with a material which is known to degrade with time (Laist 1995). Drawbacks to this include the cost of time release devices, maintenance requirements and reliability, however the concept underlaying this approach is sound and further development should be pursued (Laist 1995). also, biodegradable floats for gillnets would decrease the amount of time the nets remain vertical that increase ghost fishing rates. Efforts must be made to retrieve lost gear (incentives), technology to detect and locate lost gear and modifying fishing practices could all reduce the rate of bycatch (Laist 1995).

· Joint agreements with other nations such as Indonesia whose coast is only 800km from Western Australia may serve to tackle the problem of the amount of foreign material which ends up on Australian shores. For example, Australian waters extend  to Christmas Island, Cocos Islands, Coral Sea Islands and the Antarctic territories. Co-operation is needed between countries to curb this problem (Whiting 1999 pers comm)  

· There are many  programs designed to mitigate debris operating world wide for example  a new plastic free bait carton was developed in Tasmania  specifically to mitigate the problems of entanglement. Another example, the International Paper Company has developed a degradable six pack carrier Triton(, which under tests has been shown to degrade when immersed in water.

It is also advised that more research is carried out on various aspects of marine debris, such as :


The potential for debris to transfer toxins & foreign organisms.


The impact of debris on ecosystem health


Technology for reducing debris at the source


Product substitution for plastics and other non biodegradable products.

 
Investigation into the breakdown of debris already stranded on shore.


Movements of marine debris in ocean currents (Whiting pers comm).

Conclusion

Australian occurrences of ingestion & entanglement are known and documented in some areas, but research is lacking and the overall national extent of damage has not yet been estimated. A precautionary principle should be invoked especially due to the lack of studies carried out on the effects of marine debris on animal species. The overseas examples illustrated in this nomination have been included due to the lack of Australian data. The situation in Australia is likely to be similar to that overseas, extrapolations from the existing Australian data also points to the same conclusion. There have been many papers published about the amount of debris found on Australian beaches and these all show that the problem may be getting worse. Australia has responsibilities to ensure that threats to any endangered, vulnerable or potentially threatened species are minimised. It is our view that with any species that is endangered, or vulnerable, any threat regardless if it is a key threat is potentially damaging to the remaining populations. By removing each threat is the key to increasing the chances of the species. It is also the view that when a species has an already low population any threat to it is considered to be a major one. 

 We hope that this nomination will be seriously considered due to the amount of evidence of the damaging effects of marine debris illustrated in this paper, and the large number of species (including those that are classified as endangered or vulnerable according to IUCN and the Commonwealth Endangered Species Act 1992) that are adversely affected by this process.      

Referee - Dr Roger Kirkwood, Phillip Island Nature Park, Victoria. 
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