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ABSTRACT 
 
The Aim of this case study was to collect data to study and compare the amount, type and 
density of marine debris present on urban, rural and remote Tasmanian beaches. Two remote 
beaches were chosen, and data about debris for these beaches was supplied by Matt Dell from 
Southwest Coastal Clean-up. Two urban beaches in Hobart’s Northern suburbs and two rural 
beaches on the South Arm peninsula were chosen and surveyed for debris, which was collected, 
counted and categorised. The results showed that urban beaches had the highest density of 
debris, and rural beaches had the lowest, with remote beaches in between. Plastic was the most 
common type of debris across all beaches.  
 
INTRODUCTION 
 
Marine debris is defined as any persistent solid material that is manufactured or processed and 
directly or indirectly, intentionally or unintentionally, disposed of or abandoned into the marine 
environment (NOAA, n.d.). This includes things as small as microplastics and as large as 
discarded or wrecked vessels. The effects of marine debris on marine ecosystems and 
organisms are many and varied and increase in severity as the more debris accumulates in the 
oceans. Marine debris can kill or injure marine life in various ways. Many species of fish and 
sea birds have been known to ingest plastics, mistaking them for food, that they can’t digest 
and starve to death. Marine mammals like dolphins and whales, and turtles, have been known 
to become entangled in discarded plastic bags or fishing lines or nets and drown because they 
cannot reach the surface. Marine debris can also affect humans. It can interfere with navigation, 
damage vessels, detract from the aesthetic value of natural places, thereby impacting tourism 
and economies, and even accumulate in the food chain to eventually be ingested by humans. 
Toxins in the water have been known to accumulate on microplastics and biomagnify up the 
food web, resulting in dangerous levels of toxin consumption by humans (West, n.d.).  
 
Plastic is by far the most prevalent form of marine debris, making up about 80% of debris in 
the ocean (ICUN, n.d.), but that hasn’t been the case for very long. Synthetic plastics have only 
existed for just over a century, and they weren’t mass produced until after World War II. 
However, since then, annual global plastic production has skyrocketed to about 359 million 
tonnes (Napper, 2020). Plastic is light, strong and inexpensive, so it has quickly become one 
of the most prevalent substances in use around the world. However, despite its many practical 
benefits, there is a considerable downside. Plastics are non-degradable, meaning they cannot 
be broken down by physical or biological processes, so plastics in the environment can only be 
broken into smaller and smaller pieces, which is most commonly the origin of microplastics. 
Because plastics are so cheap and easy to make, they are often used in food packaging as single 
use. The plastic will be used once, and then not break down for millions of years. Other 
common types of marine debris include rubber, metal, glass and polystyrene.  
 
Like most pollutants, plastic ends up in waterways most of the time, which is one of the major 
sources of marine debris. Once debris makes its way to the oceans, it can be carried all the way 
around the world by large scale ocean currents. These currents are caused by the prevailing 
westerly winds caused by the spin of the Earth and they are essential in moving heat, energy, 
gases and nutrients around the planet. However, they also act as global conveyor belts for 
marine debris. As a result of these currents, each of the main oceans basins contains a gyre, 
where winds, Earth’s rotation and landmasses create a spiral effect where marine debris can be 
trapped for long periods of time. For example, the northern Pacific Ocean gyre has been dubbed 



the ‘great pacific garbage patch’.  The remote southwest of Tasmania is a hotspot for marine 
debris because the Eastern Australia Current (EAC) and the Leeuwin current both culminate 
in that area. Therefore, these beaches are exposed to debris that could have travelled thousands 
of kilometres. 
 
METHOD 
 
Matt Dell, organiser of the Southwest Coastal Clean-up was kind enough to provide data 
relating to the number and type of pieces of marine debris collected on various remote beaches 
on Tasmania’s southwest coast since 2001. The objective of this study was to compare that 
data with debris collected off rural and urban beaches in Tasmania.  
 

1. Two rural and two urban locations for survey were chosen. The rural beaches chosen 
were Mitchell’s beach and Mary Ann Bay on the South Arm peninsula, about 10 
kilometres south of the Hobart CBD, and the urban beaches chosen were Newtown Bay 
and Prince of Wales Bay in Hobarts Northern suburbs. 

2. Every visible piece of debris was collected in a defined areas on each beach. The 
collection areas were measured using the tool ListMap (appendix 1.).  

3. The substrate (sand, rock, grass, etc.) was recorded for each beach. 
4. All debris was categorised and counted, then compared to the data collected from 

remote beaches (appendix. 2 & 3) 
 
RESULTS 
 
Six sites were chosen, 2 urban beaches, 2 rural, and 2 remote, (the latter represented by Matt 
Dell’s 2017 data, see appendix 3.). Notably, more total pieces of debris were found on the 
remote beaches than the either the urban or rural beaches, however the density (Pieces/square 
metre) was found to be highest on urban beaches and lowest on rural beaches (see table 1 and 
fig.1). 
 
Table 1: Summary of collection sites 
 
Beach Prince of 

Wales Bay 
Newtown 
Bay 

Mary 
Ann Bay 

Mitchell’s 
Beach 

Green 
Island 
Main 

Spain 
Bay 

Status Urban Urban Rural Rural Remote Remote 

Date 30/6/20 30/6/20 10/7/20 10/7/20 2/17 2/17 

Substrate Sand/rock/grass Sand/rock Sand/rock Sand/rock Sand/rock Sand/rock 

Area (m2) 922.6 714.7 5161 14810 92820 45150 

Total 
Pieces 

1986 235 594 401 14368 12323 

Density 
(Pieces/m2) 

2.15 0.329 0.115 0.0271 0.155 0.273 

 
 
 
  



Figure 1: Debris Densities per Beach 
 

 
 
The twelve most common types of debris for each beach category were analysed (Fig. 2a,b,c). 
All three locations are mainly dominated by Styrofoam and plastic pieces. Food wrappers, cans 
and rope were among the most common items shared between the beaches. Notably, the most 
common type of debris on rural beaches was Styrofoam, mostly found in very small pieces. 
Plastic pieces dominated remote beaches, accounting for 75% of all debris. Some of the most 
common items found on remote beaches included bait box straps, bait saver baskets and bait 
bags, which were not found on rural or urban beaches. 
 
Figure 2: 12 most common types of debris per beach 
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Plastic, the most common type of debris found across all beaches, is more prevalent on remote 
beaches than urban or rural beaches. However, food wrappers were both very common on 
urban and rural beaches, compared to remote beaches where it makes up only 0.42%. Rope 
was much more common on remote beaches than urban or rural beaches, and Styrofoam was 
most common on rural beaches (Fig. 3). 
 
Figure 3: Comparative percentage analysis for common types of debris 
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DISCUSSION  
 
It was found that although more individual pieces of debris were collected from remote beaches 
compared to urban and rural beaches, there was actually a higher density of debris discovered 
on urban beaches, with the lowest density on rural beaches. This is because, even though Matt’s 
data showed significantly more individual pieces of debris than the rural and urban beaches, 
the remote beaches have much larger areas than the urban or rural beaches.  
 
Of the two urban beaches surveyed, Prince of Wales Bay (POWB) had the highest density of 
debris, about 3x more than any other beach surveyed. Newtown Bay, although the second 
highest density, was considerably cleaner than POWB. This can probably be attributed to the 
fact that there is a weir and litter trap installed at the mouth of the Newtown Rivulet (fig. 4), 
which is likely the main source of debris on that beach. There was a large amount of debris, 
mainly plastic bottles and containers, trapped inside the litter trap, showing that it is effective 
in reducing debris output from the rivulet. The high density of rubbish in Prince of Wales bay 
could be attributed to multiple factors. Firstly, the beach, like Newtown, is in an industrial area, 
and is also surrounded by residential streets. The suburb surrounding POWB includes a waste 
management facility and a plastic manufacturing plant. This is most likely the source of the 
many nurdles that were found in this location. Nurdles are small plastic beads that are used as 
base materials for manufacturing plastic products (fig. 5), and they made up a large portion of 
the hard-plastic count at that beach. Another factor that may account for the high density of 
debris at POWB is that the substrate of the beach is predominantly grass which traps debris 
and accumulates it above the tideline (fig. 6), and the area of the bay surveyed was close to the 
outlet of a large stormwater drain. Because of the high densities of food packaging on the urban 
beaches (Fig. 2a.) and the evident impact made by the Newtown litter trap, it seems logical to 
assume that the majority of debris on urban beaches originates from Hobart City itself.  
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Figure 4, Litter trap at 
Newtown Bay 
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The data collected also suggests that the debris deposited on rural beaches also originates from 
the city of Hobart. Similar percentages of food wrappers and bottles were found on rural 
beaches as were found on urban beaches (fig. 3), as well as some specific pieces of debris, 
including a parking ticket issued on Liverpool St. Debris is most likely carried down the 
Derwent river towards South Arm from the city. This also explains why there was so much 
more debris present on Mary Ann Bay than Mitchell’s Beach – Mary Ann Bay faces north, 
towards the city, while Mitchell’s Beach faces west. The large amount of Styrofoam on rural 
beaches can probably be attributed to a sampling anomaly, as there was a massive amount of 
Styrofoam balls in a localised area of Mitchell’s beach, and not on Mary Ann Bay. 
 
One might assume that given the inaccessible nature of the remote beaches, a majority of the 
debris found there did not originate in the unpopulated southwest, with the exception of the 
fishing related debris, which most likely originates from fishing practices in the area. However 
it is difficult to substantiate assumptions because much of the debris on remote beaches was 
broken down beyond recognition, while some of it clearly travelled there from populated areas. 
For example, there were many more food wrappers on urban and rural beaches than remote 
(fig. 3.), but it is also possible that any food wrappers that had made their way to the south-
west coast had been broken down to a point where they were just classified as plastic. As 
mentioned in the introduction, one of the reasons there is thought to be so much debris in such 
a remote area is the culmination of the Leeuwin current and the EAC at the southern tip of 
Tasmania, potentially carrying debris from both the Indian and the Pacific oceans (Fig. 7.). In 
every survey site, plastic was found to be the most prevalent form of marine debris. One of the 
reasons Green Island Main beach has such a high density is thought to be because the two 
islands that sit on a reef outside Alfhild Bight act as a funnel and collect excess debris travelling 
south on the Leeuwin current (Fig. 8) (Dell, Personal Communication, 2020).  
 

 
 
 
Several factors affect the accuracy of this study. The unprecedented number of pieces of debris 
in the South West could be due to the fact that the team that collected this data had significantly 
more time, expertise and manpower. Other factors that may have affected the density of debris 
are substrate (e.g. rocks will retain more debris than sand will), prevailing winds, tides, beach 
direction/aspect, recent weather events and human activity and interventions. A larger sample 
size would improve the validity of this case study’s findings. It is also important to note that 
for the same accessibility reasons, these beaches are not cleaned as regularly as rural or urban 
beaches may be cleaned. This could have impacted the results. Equally important is the fact 
that not all rubbish on the rural and urban beaches was collected, as it was impractical to 

Figure 7, Ocean currents around 
Tasmania (Weber, 202) 

Figure 8, Green Is. Main and Barrier 
Islands (ListMap, 2017) 



attempt to record every single piece of debris present, and so these data are not wholly 
representative of the true amount of debris on these beaches.  
 
CONCLUSION 
 
This study found that of rural, remote and urban beaches, urban beaches are the most polluted 
with marine debris, while rural beaches were the least. It was also observed that plastic was the 
most common type of marine debris on all beaches.  
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APPENDIX 1: Areas of each beach measured using ListMap.  
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APPENDIX 2: Raw data from urban and rural clean ups 
 
 

Beach Newtown Bay Prince of Wales Bay 
substrate sand/rock sand/grass/rock 
date 30/6/2020 30/6/2020 
area 714.7m2 922.6 m2 
PLASTIC   
SOFT PLASTICS   
pieces 27 458 
food packaging 46 175 
cling wrap 5 0 
straws 2 23 
bags 9 10 
HARD PLASTICS   
Hard Plastic pieces 17 548 
bottles 10 16 
bottle tops 0 48 
medical waste/ packaging 0 26 
Lollypop Sticks 0 40 
   
METAL   
Wires 5 3 
Pieces 10 5 
Circuit boards 1 0 
Cans/aluminium  7 21 

   
Glass 50 72 
ceramics 15 3 
fabric 1 16 
rubber 3 5 
Styrofoam 13 409 
foil 2 23 
cigarettes/filters 1 3 
Velcro 1 1 
coffee cups 2 0 
cardboard/paper 8 21 
rope/fibres 0 48 
wood 0 12 

   
TOTAL 235 1986 

 
  



 
Beach Mary Ann Bay Mitchell's beach 
substrate sand/rock sand rock 
date 10/7/2020 10/7/2020 
Area  5161m2 1.481 ha 
PLASTIC   
SOFT PLASTICS   
pieces 42 10 
food packaging 82 21 
cling wrap 0 0 
straws 3 1 
bags 4 1 
HARD PLASTICS   
Hard Plastic pieces 213 34 
bottles 2  
bottle tops 20 1 
medical waste/ packaging 3 0 
Lollypop Sticks 8 3 
   
METAL   
Wires 0 0 
Pieces 1 3 
Circuit boards 0 0 
Cans/aluminium  0 0 

   
misc. 10 0 
Glass 18 3 
ceramics 0 0 
fabric 0 0 
rubber 2 1 
Styrofoam  115 290 
foil 2 0 
cigarettes/filters 25 24 
Velcro 0 0 
coffee cups 0 0 
cardboard/paper 11 0 
rope/fibres 26 3 
wood 17 6 

   
TOTAL 594 401 



 
 
APPENDIX 3: Raw data – Spain Bay and Green Island Main, 2017 – Matt Dell. 
 
  
BEACH Spain Bay Green Island Main 
SUBSTRATE Sand Rock Sand Rock 
DATE Feb-17 Feb-17 
AREA 4.515 ha 9.282 
   
PLASTIC   
Bait Box Straps 422 637 
Bait Saver Baskets 22 45 
Rope Pieces (<0.5 m) 2178 1536 
Rope Pieces (0.5-1.5 m) 44 43 
Rope Pieces (>1.5 m) 17 39 
Caps/lids 223 257 
bouys   3 
trawl net/pieces 3 5 
gill net 1 2 
small net pieces 129 26 
buckets   1 
6 pack holders 10 3 
bait/ice bags 3 41 
fertiliser bags 15 6 
garbage bags   3 
supermarket bags     
bag pieces 126 149 
plastic pieces 8720 11251 
plastic sheets     
cigarette lighters 4   
fishing lures/floats 20 12 
cups/utensils 2   
brushes   2 
bins     
biros 1 5 
food wrappers 39 75 
fishing lines 1   
pipes 13 7 
bouys pieces 14   
shotgun cartidges 6 9 
sticky tape     
cray neck   2 
toothbrush 3 3 
hard hats     
torch   1 
others 19 5 

   



PLASTIC BOTTLES - CONTAINERS   

cleaner bottles 2 31 
beverage bottles 8 12 
oil containers 3 6 
other bottles 3 3 
crates 1 5 
milk bottles 1 3 
water bottles 10 32 
shampoo conditioner bottles 2 4 
Food containers 3 23 
bins     
drums 1 3 
    

FOAM   

bouys 2   
pieces 22 15 
food containers 1   
packaging     
meat trays 1   
    

GLASS   

beverage bottles 2 4 
food jars 1   
other bottles/jars     
Stimulant Bottles 1   
flourescent light tubes     
light bulbs     
pieces 28 7 
    

METAL   

cans 160 26 
aerosol 1   
food 2   
craypots     
bouys     
44gal drums     
wire     
other 9   
utensils     
anchor     
    



 
 
  
 

PAPER   

carboard 8 3 
waxed cardboard     
cartons     
milk cartons 1   
cigarette butts     
egg cartons     
labels     
other 3   
    

RUBBER   

Gloves 3 8 
balloons 2 3 
thongs/shoe soles 3   
tyre tubes     
tyres     
ugg boot     
pieces 3 1 
Bouys     
Misc 1 11 

   
TOTAL ITEMS 12323 14368 


