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Description of pressure (incl. spatial area of relevance)  

Marine debris is recognized as a globally important stressor in the marine environment, with 
increasing reports of impacts on marine biodiversity reported during the last four decades 
(Claro et al. 2019; Gall and Thompson 2015) and an estimated 19-23 million metric tons 
(11% of plastic waste generated in 2016) entering aquatic environments (Borelle et al. 
2020). This is an increase from the 6-12 million metric tons of plastic waste estimated to 
enter the ocean each year (as of 2010) (Jambeck et al. 2015). Furthermore, it is estimated 
that 1.2-2.4 million metric tonnes of plastic enters the global ocean each year from rivers 
alone (Lebreton et al. 2017). Marine litter includes consumer items such as glass or plastic 
bottles, cans, bags, balloons, rubber, metal, fiberglass, cigarettes and other manufactured 
materials that end up in the ocean and along the coast, and other materials intentionally or 
unintentionally discarded at sea (UNEP 2009). In Australia, marine debris has been identified 
as a key threatening process for threatened and endangered vertebrate fauna by the federal 
Threat Abatement Plan or TAP (Commonwealth of Australia 2018). Marine litter also has 
socioeconomic impacts, it acts as a transporter of invasive species, can be a navigation 
hazard and there are increasing concerns over the human health risks due to food security 
issues from seafood (Rochman et al. 2015). With estimates of ¾ or more of marine debris 
coming from land-based sources, and continued growth in plastics production and usage, 
waste leakage is a ubiquitous problem, with high but variable concentrations of marine 
debris found both in coastal and marine environments (Hardesty et al. 2014). Based on 
research in the great Australian Bight, it is estimated there is 25 or more times more 
microplastics alone on the seabed floor than floating on the ocean’s surface, with more than 
14 million tonnes of debris across the ocean floor (Barrett et al., 2020). 
   

Key components of the marine environment impacted by marine debris  

Marine fauna as small as plankton and as large as cetaceans are known interact with marine 
debris (Vegter et al. 2014); with entanglement, ingestion and chemical contamination the 
three main types of interaction (Wilcox et al. 2015b). Corals, lugworms, molluscs, 
commercial fish (Rochman et al. 2015), seabirds (Acampora et al. 2013; Wilcox et al. 2015a; 
others) sea turtles (Schuyler et al. 2012, 2013, 2015; Wilcox et al. 2013), pinnipeds (Lawson 
et al. 2014; others), whales (Laist 1997; Walker & Cole 1989) and dolphins (di Bennetto et al. 
2014) are all reported to be impacted by marine debris, with significant quantities of plastics 
reported in the digestive tracts of several species of marine vertebrates in Australian and 
surrounding waters (Acampora et al. 2014, Carey 2011; Lavers et al. 2014; Roman et al. 
2020; others). Marine mammals may experience more dire consequences resulting from 
entanglement rather than ingestion, though there is a paucity of data for marine mammals 
in Australian waters. In coastal areas, crocodiles, dugong, sawfish, turtles and crabs have 
been reported to be ensnared in derelict fishing nets in Northern Australia, which can result 
in death (Gunn et al. 2010). Recent studies have found fish in multiple commercially 
important fish species in Australian waters, with microplastics reported in package fish as 



well as in fresh and packaged bilvalve molluscs (Dawson et al. 2021), as well as oysters 
(Jahan et al. 2019), shrimp (Nan et al. 2020).  
 

Main uncertainties and knowledge gaps associated with providing an assessment of current 

state and recent trends  

 
A circumnavigation of Australia’s marine estate in 2011-2013 evaluated floating plastics 
around Australia found concentrations as high as 40,000-80,000 pieces per km2 
(Queensland), but more commonly ranging from 1,000-40,000 pieces per km2 (Fig 1) (see 
Reisser et al. 2013; CSIRO unpublished). This national survey highlighted the variability of 
floating plastics in the marine environment and the lack of ongoing, national monitoring of 
this kind, though multiple researchers around Australia are conducting surface tows for 
microplastics (AIMS, UWA; others), with an increased focus on microfiber contamination 
(Jensen et al. 2019). Recent work in the Great Australian Bight found high levels of 
microplastics from deep sea sediment cores (up to 3000 m deep) (Barrett et al. 2020), 
further demonstrating the ubiquity of the issue in Australian waters. It is also estimated that 
around two-thirds of coastal debris in Australia is plastic, based on a robust, continental 
wide survey, with an average density of 0.15 items per square meter (Hardesty et al. 2016).    
 
Uncertainties continue to persist around 1) the entanglement and ingestion risk to 
cetaceans in Australian waters; 2) the population level impacts of marine litter on marine 
fauna including commercially and recreationally caught food fish, sea turtles, marine 
mammals and seabirds; 3) the frequency and potential economic impact of invasive species 
transport via hitchhiking on marine debris; 4) the changes (or trends) in litter distribution, 
origins and losses into the environment (but see Willis et al., 2021 in review); 5) the cost of 
marine debris to fisheries and small businesses in Australia; and 6) the potential links of 
ingested plastics to human health from seafood. 
 



 
Figure 1. Concentrations of terrestrial debris based on survey data from CSIRO, Clean Up Australia 
and Keep Australia Beautiful. Data are reported as the log base 10 of the total amount of debris per 
1000m2(A) and (B) floating marine debris in Australian waters © CSIRO. Figure A reproduced from 
Hardesty, et al. (2016). Understanding debris sources and transport from the coastal margin to the 
ocean.  

 
 

Outlook  

Increasing litter losses into the marine environment are expected to continue, with a 
corresponding increase in marine fauna impacted, and associated socioeconomic, 



environmental, navigation and hazard impacts, as plastic in the ocean is tracking cumulative 
plastic production (Wilcox et al. 2019). New legislation has passed in some jurisdictions 
(state and local) around Australia, and public awareness and response is changing. With the 
new waste export ban and post-Covid recovery on the horizon, we anticipate a greater focus 
on domestic waste management, including source reduction and an increased focus on a 
plastics circular economy. It will be important to measure the impacts of the variety of 
activities, campaigns and legislation on reducing waste mismanagement and the associated 
losses into the coastal and marine environment moving forward (but see Willis et al. 2019, 
2021, in review).  Understanding whether plastic bag bans, container deposit legislation, 
banning of microbeads in personal care products, and awareness raising campaigns are 
successful in reducing impacts on Australia’s coastal and marine estate will be imperative. 
We note that container deposit schemes have already been proven effective at reducing 
debris, as have waste abatement campaigns and waste infrastructure (Willis et al., 2017, 
2019, 2021; Schuyler et al., 2018). 
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Assessment summary 

 

Year Assessment grade Confidence Comparability 

Grade Trend Grade Trend 
2021 High Impact Deteriorating Adequate Adequate Comparable 

2016 High impact Deteriorating Adequate 
high-quality 
evidence or 
high level 
consensus 

Adequate 
high-quality 
evidence or 
high level 
consensus 

Not previously 
assessed 

2011      

 

Assessment summary text: Increasing litter losses into the marine environment are 
expected to continue, with a corresponding increase in marine fauna impacted. 
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