
John Gunn, Chief Executive Officer

10 September, 2015

Ms Christine McDonald
Secretary
Standing Committee on Environment & Communication Reference Committee
PO Box 6100
Parliament House
CANBERRA ACT 2600
E: ec.sen@aph.gov.au

Dear Ms McDonald,

Submission to the Senate Inquiry into the threat of marine plastic pollution in Australia and Australian
waters

Thank you for your letter regarding the Senate inquiry into the threat of marine plastic pollution in Australia
and Australian waters. The Australian Institute of Marine Science (AIMS) welcomes the opportunity to
contribute to the inquiry.

AIMS is Australia’s tropical marine research agency. The Institute is a Publicly-Funded Research Agency with
statutory independence granted by the AIMS Act (1972). Our annual budget supports over 220 staff (plus
an additional 20 early-career researchers and 80 students) who have access to modern infrastructure
including two coastal research vessels and advanced analytical facilities for oceanographic, geochemical,
molecular and genetic research. Because of its history of research in the tropics, ready access to a
dedicated offshore research vessel, and teams of scientists with expertise in expeditionary, ship-based
research, AIMS has established an international reputation in the design and execution of tropical marine
monitoring programs, ecosystem biodiversity assessments, environmental risk assessment, and studies on
resilience and cumulative impacts.

Recently, AIMS has been working specifically in the area of marine plastic pollution in the following three
projects:

• A recently finished project funded by the North Australia Marine Research Alliance, entitled ‘Impact of
ghost nets on sea turtle populations’ (1). This project aimed to determine the spatial distribution and
movements of ghost nets in the Arafura Timor Sea, and identify the demographic composition and
origin sea turtle found entangled in those nets.

• A current project funded by the Department of Environment’s National Environmental Science
Program, entitled ‘Identification, impacts, and prioritization of emerging contaminants present in the
Great Barrier Reef and Torres Strait marine environments’. This project aims to examine the risk of
emerging contaminants, including microplastics to the Great Barrier Reef (GBR) and Torres Strait
marine environments.

• A current project funded by AIMS, entitled ‘Prevalence and impacts of microplastics in tropical marine
ecosystems’. This project supports a Visiting Fellow from Portugal to develop collaborative research in
the field of microplastics and marine litter.
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With respect to the Terms of Reference of the Threat of marine plastic pollution in Australia and
Australian waters, AIMS provides below specific comments relating to (i) the review of current research
and scientific understanding of plastic pollution in the marine environment; (ii) sources of marine plastic
pollution; (iii) the impacts of marine plastic pollution, including impacts on species and ecosystems and
fisheries. Our comments relate specifically to the tropical marine waters of Northern Australia.

Specific comments

(i) the review of current research and scientific understanding of plastic pollution in the marine
environment

Globally, plastic pollution is ubiquitous throughout the marine environment with an estimated 10s-100s of
thousands of tons of plastic floating in the world’s oceans (2, 3). Marine plastic pollution is also prevalent
in the water column, on the seabed and along coastal shorelines (4, 5). These plastics are derived from a
wide variety of marine and land-based sources, including (un-)intentional discard from shipping and land
disposal via industrial and urban discharges and river run-off (5-8). The timeframe for complete
mineralisation of plastic in the marine environment is unknown but estimated to range from months to
millenia (6, 8, 9), depending on a combination of environmental factors and the properties of the polymer
(5). Such persistence makes plastic pollution of the marine environment a long-term issue, particularly
considering the projected exponential increase of plastic production (10).

Marine plastic pollution is generally divided into macro-plastics (e.g. fishing nets, plastic packaging) and
micro-plastics (plastic particles <5 mm in diameter) (5, 11). The terms ‘primary’ and ‘secondary’ micro-
plastics refers to particles being either specifically manufactured for particular applications (e.g. cosmetic
products), or produced as a result of fragmentation from larger items. This distinction can be used to pin-
point sources of marine plastic pollution and target measures for mitigation.

For Australia, the ‘Background paper for the threat abatement plan for the impacts of marine debris on
vertebrate marine life’ (12) provides a recent summary of current research and scientific understanding of
harmful marine debris, including marine plastic pollution. In northern Australia, marine plastic pollution
was first identified as an issue of concern in the 1990’s (13, 14). Since then, an increasing number of
reports have documented the abundance and distribution of plastic pollution in the marine environment
(15-21), reflecting the exponential increase in global scientific publications about many different aspects of
microplastic distribution and behaviour (5). Similarly to international studies, source attribution shows that
marine plastic pollution is derived from marine and land-based sources, with relative attribution depending
on the location (14-16, 18, 20). This means that measures for the prevention and management of marine
plastic pollution will need to be targeted towards a range of industry sectors and be applied across
institutional and jurisdictional boundaries (12, 13, 22-24).

The risks of marine plastic pollution to marine life, ecosystems and fisheries are uncertain, and
understanding them requires detailed information on: (i) the likelihood of exposure to plastics and (ii) the
direct and indirect effects of the plastics. At present it is not possible to rank the risks posed by marine
plastic pollution in the marine environment (internationally or nationally) against more comprehensively
studied pressures such as climate change or land-based pollution.

(ii) sources of marine plastic pollution

The ‘Background paper for the threat abatement plan for the impacts of marine debris on vertebrate
marine life’ (12) provides a recent summary of the origin of harmful marine debris, including marine plastic
pollution, in the Australian marine environment.

In northern Australia, a small number of research projects have examined the sources of marine plastic
pollution (14-16, 18, 20). The reported results differ with regards to the density of marine debris along the
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northern Australian coast, but are mostly consistent with regards to source attribution. Kiessling (13)
reports that the amount of debris washing ashore in northern Australia is as high as, if not higher than, any
other area in Australia or the South-east Asian region. In contrast, Hardesty et al. (18) report that debris
density is relatively low along the north-western, northern, and north-eastern coasts of mainland Australia
compared to other sections of the mainland. In the Great Barrier Reef (GBR), land-based, and oceanic and
shipping sources have been posited for the marine plastic pollution in offshore waters and on continental
islands and sand cays, respectively (14, 18). At Cape Arnhem (NT), plastic items made up around 74% of all
items recorded during a beach marine debris survey; approximately 28% were likely to have originated
from marine based sources (fishing or shipping operations) (15). The same survey determined that only
14% of the derelict fishing nets were identified as Australian, with the remainder of (South-East) Asian
origin (15). A more extensive survey of the NT coast revealed that 87% of all marine debris items found
were foreign, and derived mostly from marine industries such as fishing and cargo shipping (16).
Oceanographic modelling suggests that derelict fishing nets found along the coastline of Arnhem Land and
Gulf of Carpentaria are likely to have originated from the Arafura and Timor Seas (20, 25).

Information on sources of micro-plastics in northern Australia is limited (19, 26). High concentrations of
micro-plastics were reported for the east coast of Cape York and near Exmouth and Karratha (26). Along
the GBR, relatively low concentrations of micro-plastics were found in waters near Orpheus and Pelorus
Islands (19). Both studies identified these micro-plastics primarily as secondary fragments, most likely
derived from single-use disposable packaging and fishing equipment (19, 26).In north-east Arnhem-land,
marine macro-plastic surveys showed that plastic and rubber are the most common marine debris, not
including discarded fishing nets (16). The majority of this marine debris including fishing nets originates
from sources outside Australia in particular Indonesia (33.5%) followed by China (29.1%) (16).

(iii) the impacts of marine plastic pollution, including impacts on species and ecosystems and fisheries.

Many scientific reports have described and reviewed the effects of marine plastic pollution on species,
ecosystems and fisheries, with most of these studies (>90%) reporting on the effects of plastics on
individual species (28). These studies have described detrimental effects of plastics in single species in both
field collections and controlled experimental systems (28).

For the Australian marine environment, the ‘Background paper for the threat abatement plan for the
impacts of marine debris on vertebrate marine life’ (12) provides a recent summary of the impacts of
harmful marine debris, including marine plastic pollution.

Effects of marine plastic pollution on species
The size and composition of plastic debris and particles determine the pathways that lead to detrimental
effects. For example, marine plastic debris such as derelict fishing gear is comparatively large and can
entangle or entrap a wide range of marine species (28, 29). In northern Australia, mortality for a range of
species following entanglement has been reported including turtles, dolphins, dugong, sea snakes, sharks,
pelicans, and various fish species including barramundi and sharks (13).

Ingestion of smaller particles, including micro-plastics, may block feeding and digestive processes and
expose organisms to associated chemical contaminants (8, 30, 31). Plastic ingestion has been documented
for a large range of marine species, including detritivores, deposit feeders, planktivores, filter-feeders and
suspension-feeders (30), and has been particularly well studied in seabirds (9, 32). Several Australian
studies have documented ingestion of plastic particles by marine species, including seabirds on North
Stradbroke Island (33), Lord Howe Island (34), and Heron Island (35), turtles from South East Queensland
(36), and tropical hard corals in laboratory experiments (19). High levels of ingested plastic in seabird
fledglings were associated with increased contaminant loads (34). Based on evidence from overseas
studies (30), it is highly likely that plastic ingestion is much more widespread and includes many more
marine species in northern Australia than currently documented.
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Whether marine plastic entanglement and ingestion ultimately result in reduced reproductive fitness and
population size is difficult to determine. Regardless, marine plastic pollution should be considered as one
of the many threats to marine species and thus contributing to the overall cumulative impacts. This is
particularly the case for species that are already threatened, vulnerable, endangered, or critically
endangered (8, 28), such as the olive ridley sea turtle population on the western Cape York (1).

Effects of marine plastic pollution on ecosystems
Marine ecosystems can be affected by marine plastic pollution through changes of habitat and species
assemblages, dispersal of marine organisms, introduction of invasive species, and alteration of marine food
webs (37). Pollution by marine plastic, such as fishing gear and household items, causes damage to sessile
fauna and loss of benthic faunal cover (29, 38-40). Along tropical coastal shorelines, marine plastic
pollution (>10 cm diameter) caused significant differences in species assemblages of meiofauna, diatoms
and macrofauna (41). Of particular concern is the potential for dispersal on marine plastic debris of
pathogens (44) and invasive species (45). The increasing amounts of floating marine plastic pollution
suggests that rafting will continue to be an important dispersal mechanism for marine organisms (28, 42),
including in Australian marine waters (43). Through ingestion, bio-magnification of microplastics (and
associated contaminants) could occur up the marine food chain, potentially representing a significant and
understudied global issue (37).

Effects of marine plastic pollution on fisheries
The effects of marine plastic pollution on fisheries have not been well studied globally, and we are not
aware of any Australian studies. The few studies available report that derelict fishing traps in coastal
ecosystems can cause reductions of up to 5% in annual fisheries catches (29, 46). The economic impacts of
lost fishing gear, damage to fishing gear, and reduced catch rates varies from fisheries to fisheries (29), but
can result in annual losses of ~$1M AUS in individual fisheries (46). Ingestion of microplastics has been
documented in wild-caught fisheries species (30, 47-49), and accumulation of chemical contaminants from
marine plastics in fish has been reported in laboratory studies (50, 51). The potential flow-on effects on
fisheries sustainability and human health, however, are currently unknown.

Overall, despite a number of relevant studies internationally, the exposure and effects of plastics in tropical
marine systems are both largely unknown (28). In particular, limited studies have been conducted on the
effects of plastic pollution on marine organisms, ecosystems and fisheries in northern Australia, including
those of the GBR.

As with many pressures on marine systems, our knowledge of the nature and extent, and impacts, of
plastic/microplastic pollution remain poorly understood. However, there is growing evidence that we do
have a problem with plastics at local and global scales, and at a time when many coastal and oceanic
ecosystems (and species) are in decline, adding to the cumulative risks is a concern.

We trust that these comments are helpful to the work of the inquiry and would be happy to elaborate
further on any issues if this would be of further assistance.

Yours sincerely

John Gunn
CEO
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