
Case study of the state and trends of pressures on 
the marine environment associated with marine 

debris 
Britta Denise Hardesty and Chris Wilcox 

Denise.hardesty@csiro.au; chris.wilcox@csiro.au 

 

Main text  

Description of anthropogenic debris pressure on the marine environment 

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 (Gall and 
Thompson 2015) and upwards of 6-12 million metric tons of plastic waste entering the oceans each 
year (Jambeck et al. 2015). However, this pressure was not included in the 2011 assessment, but was 
identified as an emerging issue in the previous SoE report. 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. In Australia, marine debris has been identified as a 
key threatening process for threatened and endangered vertebrate fauna, with approximately ¾ of 
items found on beaches being comprised of plastic polymers (Hardesty et al. 2014). 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, marine debris is a 
ubiquitous problem, with high but variable concentrations of marine debris found both in coastal 
and marine environments (Hardesty et al. 2014; Critchell et al. 2015; Critchell and Lambrechts 2016).  
  

Key components of the marine environment impacted by pressure  
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 (Hall et al. 2015; 
Rochman et al. 2015; others), seabirds (Acampora et al. 2013; Verlis et al. 2013; others) sea turtles 
(Schuyler et al. 2012, 2013, 2015; Wilcox et al. 2013), sea snakes (Udyawer et al. 2013) pinnipeds 
(Lawson et al. 2014; Page et al. 2004; others), whales (Laist 1997; Hammer et al. 2012) and dolphins 
(Plan 2009; Chatto and Warneke 2000; others) 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 waters (Acampora et al. 2014, Carey 2011; Gunn et al. 2010; Laist 1997; 
Lavers et al. 2014; Page et al. 2004; others). 
 

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

state and recent trends  

 
A recent circumnavigation of Australia’s marine estate in which floating plastics were recorded 
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). This was the first survey of its kind, and it 
highlights the variability of plastics in the marine environment and the lack of consistent, large-scale 
monitoring (Hardesty et al. 2014).  

mailto:Denise.hardesty@csiro.au
mailto:chris.wilcox@csiro.au


 
Other major uncertainties 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 sea 
turtles, marine mammals, seabirds and commercially and recreationally caught food fish; 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; 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 floating marine debris in Australian waters. Hardesty et al. 2014. 
 

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. There is currently legislation under consideration which would likely reduce litter 
entering the oceans and impacting on wildlife (including plastic bag bans, the proposed container 
deposit scheme, and banning of microbeads in personal care products). A sustained, multi-pronged 
approach which engages manufacturing and industry, consumers, recycling, infrastructure, litter 
traps, coastal and inland clean-up activities as well as education, outreach and awareness raising will 
undoubtedly reduce litter inputs to the marine environment.  
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