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Background: 
The MARP3 project - MARine Plastic Pollution in the Arctic: Origin, Status, Costs and 
Incentives for Prevention - held its startup meeting in Longyearbyen, Svalbard 
September 4th-6th, 2016. 

A workshop was also held in conjunction with this startup meeting as part of work 
package ɉ70Ɋ ρȢς Ȱ3ÏÕÒÃÅÓ ÏÆ -ÁÒÉÎÅ ,ÉÔÔÅÒȱ. The objective of this workshop was to 
collate experts from relevant industries to determine the degree to which it is possible 
to precisely identify marine litter and examine the sources, causes of loss, and ages of 
different pieces of debris. The practical part of the workshop was held at the local solid 
waste disposal center ɀRenoVest utilizing marine litter originat ing from Clean up 
Svalbard, collected from beaches on the northwest coast of Svalbard July 2016. This is 
pioneering work and we want to establish an efficient and reliable method to identify 
sources of marine litter. SALT organized the workshop.  

The team comprised persons with hands-on knowledge from industries expected to 
contribute to marine litter in Svalbard. Fisheries representatives included Stein Bjarne 
Kristiansen, captain of a Norwegian purse seiner, Ingvi Thor Georgsson from the 
Icelandic Fishery organization, and Nikolai Demianenko, Chief Captain working for the 
Fishing Industry Union of the North. Two scientists from the University of Svalbard 
(UNIS) helped identify scientific equipment from various Arctic expeditions. 
Representatives from the office of the Governor of Svalbard contributed with knowledge 
from prior cleanup expeditions on Svalbard. A representative from the mining industry 
identified remnants from mining related activities. 

In addition to the invited experts, people from MARPs advisory-board, all whom have 
extended experience with marine litter, also acted as waste experts.  This advisory 
board includes Lise Guldbrandsen ÆÒÏÍ Ȱ+ÅÅÐ .ÏÒ×ÁÙ "ÅÁÕÔÉÆÕÌȱȟ Torleif Paasche from 
the Norwegian FisherÍÅÎȭÓ !ÓÓÏÃÉÁÔÉÏÎ, Bjørn Einar Grøsvik from The Institute of 
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Marine Research. Bo Eide from Tromsø municipality- a passionate and experienced 
communicator on marine litter topics ÁÎÄ ÔÈÅ ÐÒÏÊÅÃÔ ÌÅÁÄÅÒ ÏÆ ȰÃÌÅÁÎ ÃÏÁÓÔȱ ÔÈÁÔ 
organize beach cleaning in the Tromsø region, also participated in the workshop. 

The scientists of MARP attended the workshop as observers or secretaries of the 
different expert groups.  

Clean Up Svalbard 
Clean Up Svalbard is a local collaboration between tourists, Spitsbergen Travel and the 
Governor of Svalbard. Annually, for the last 16 years, a number of beaches and shores 
along the coast of Svalbard have been cleaned up. The Governor of Svalbard organizes 
the cleanup events. In July 2016, a team contributed on two separate cleanup 
expeditions to a large number of remote islands and coastlines (Fig. 1). The cruise 
ÁÂÏÁÒÄ Ȱ-3 0ÏÌÁÒÓÙÓÓÅÌȱ started in the north in Woodfjord-Wijdefjord and continued to 
Nordaustlandet, collecting a total of 93 m3 of marine litter. All litter was transported to 
the local solid waste disposal center. Due to a lack of storage capacity, only 50 m3 of the 
litter was withheld for the workshop. 
 

 
Figure 1: Map displaying the northern areas of Svalbard. The red marks indicate the Clean Up 
3ÖÁÌÂÁÒÄȭÓ cleanup events in 2016 (Map: Governor of Svalbard). 
 

The Atlantic Current splits to the west and the east off northwestern Svalbard (Fig. 2); 
long-distance waste typically ends up on these northwestern shores. 
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Figure 2: The main ocean currents in the Arctic.  

Fishing areas around Svalbard  
The Svalbard Fisheries Protection Zone (SFPZ), established in 1977, defined an area of 
200 nautical miles around Svalbard (Fig. 3) with th e objective of preserving resources 
and avoiding uncontrolled fisheries (fisheries.no). Vessels from Norway, Russia, EU and 
the Faroe Islands are permitted to fish in this zone. 

Norwegian vessels account for the largest fisheries in the area; the majority of which are 
large, oceangoing vessels. Trawl fisheries are the most common, although purse seining 
and line fishing also occur. Trawl vessels landed approximately 146,000 tons total in 
2015, 88,000 of which were landed by Norwegian vessels (The Norwegian Directorate of 
Fishing, 2015). Cod constitutes the largest fishery with nearly 115,000 tons landed in 
2015; two thirds of this was landed by Norwegian vessels. 31,000 tons of haddock and 
20,000 tons of shrimp were landed total in 2015. Of which 21,000 and 10,000 tons were 
landed by Norwegian vessels, respectively. Spain and Great Britain also fish a great deal 
of cod in this zone. Approximately 10,000 tons each annually for both nations 
(Norwegian Directorate of Fisheries). 
 
Given the prevalence of trawl fisheries in the SFPZ it is likely that a large proportion of 
lost fishing gear along the shores of Svalbard originate from trawl  vessels. 
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Figure 3: Map illustrating  the Svalbard Fisheries Protection Zone (SFPZ) and surrounding areas in 
the Norwegian Arctic areas (Statkart.no). 

 

Sources of Marine Litter 
A large proportion of the debris from Clean Up Svalbard originated from various 
maritime activities. Due to Svalbard´s low numbers of inhabitants and beach-visiting 
tourist s given the inhospitable climate, there is reason to believe that litter found on 
these shores originates off-shore. In other parts of the world the composition of marine 
litter is typically more influenced by poor land-based waste management. 

Maritime industries and activities relevant for Svalbard include shipping, fishing, cruise 
ships and scientific expeditions. Relevant land-based industries include mining, 
construction, science and tourism.  

In order to implement targeted management measures, there is a need to establish the 
sources of marine litter . This requires identification of the origin of the waste by 
industry and country of origin when possible. The age of objects can also provide 
relevant information; comparison of new versus old losses and that littering is still 
ongoing. By using a waste expert team even more details can be revealed. The cause of 
loss is furthermore a vital aspect, which can reveal ignorance, bad habits, lack of good 
waste management routines, and non-anthropogenic causes such as extreme weather 
events. 
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Methods 
The approach taken was somewhat exploratory given the investigative nature of the 
project and the primary objective of improving methodologies for source identification 
of marine litter. The key and novel feature of the approach was the utilization of solid 
waste experts to determine if their participation facilitates the identification process. 

Three independent groups were formed and tasked with qualitatively assessing a 
sample of marine litter. Each group included representatives from the fishing industry, 
natural and social sciences, as well as persons with prior expertise from marine litter 
cleanups or local representatives from the community of Svalbard (i.e., the Governor of 
Svalbard, mining and cruise industries, and scientific expeditions). One participant from 
each group was responsible for recording data, the expert team contributed with 
knowledge of the industries they represent, and the scientists functioned as observers 
and secretaries. 

Data were collected by type of object, with similar objects grouped subjectively (e.g., 
large and small buoys). For each object category, its suspected industrial origin, 
nationality , source details (i.e., information about the source industry), size (mostly 
qualitatively), age, and presumed cause of loss were recorded (See waste registration 
forms pg 18-23). The latter was a particularly important and interesting parameter and 
categorized as either accidental losses or intentional disposal, although only in a few 
distinct cases ÃÏÕÌÄ ÁÎ ÏÂÊÅÃÔȭÓ ÃÁÕÓÅ ÏÆ ÌÏÓÓ ÂÅ ÕÎÁÍÂÉÇÕÏÕÓÌÙ ÃÏÎÆÉÒÍÅÄȢ   

Repetitive findings of objects were recorded, but not analyzed quantitatively given the 
highly qualitative nature of litter categorization. Unidentifiable broken parts of plastic in 
a multitude of shapes, sizes and colors were found in abundance and not further 
recorded. While the litter processed did not reflect a true volume of marine debris given 
its high prevalence along the shores of Svalbard, it is assumed that these were 
representative sub-samples in terms of composition.  

Such qualitative assessments do not offer accurate accounts of all sources of marine 
litter,  but experts can generally recognize most debris resulting from their respective 
industries (e.g., a fisheries expert can recognize most debris related to fisheries). 
Identification of nationality and age of objects is challenging and depends largely on 
proof in the form of writing or expiration  dates, although in some cases experts can age 
objects subjectively based on, for example, whether use of a particular item has been 
discontinued and when.  

There was no set protocol beyond group composition and data collection forms. This 
was an important component of the project and intended to encourage exploration and 
optimization of litter processing strategies, and to facilitate observations of techniques 
that work well and those that do not. Two of the three groups chose to superficially sort 
their litter  to get an overview of the findings prior to recording data; the third group 
processed objects one by one.  
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Results 
Almost a hundred different object categories of marine litter were registered in total. 
Photo 1 shows the two heaps of litter. The litter composition varied in these two heaps. 
Some sorting had already been done after the beach cleanup. This contributed to 
variations in the registrations in the three waste groups. The group registration in the 
heap displayed in the lowest photo (Photo 1) thus ended up with more fishing nets.  

It was not always possible to distinguish between industrial sources. Ropes, for example, 
were ubiquitous, but served a variety of different functions and came in a range of 
lengths, dimensions, materials and colors, making it challenging to distinguish a rope 
used for shipping from one used for fishing. Some exceptions were small parts of rope 
and nets with a knot tied in one end; these most certainly originated from the fishing 
industry from when a rope or net needed a small repair. The condition of a rope or 
fishing net can indicate how it was lost; a clean edge at the end of a rope indicates it was 
cut, and then the damaged part of the rope or net was discarded or not properly secured 
and thereby ended up in the ocean.  

As the approach was primarily qualitative in nature, accurate quantitative data are not 
available. Repetitive findings were partially recorded to give an indication of prevalence 
of each object category, but this was not done systematically and so it is not possible to 
accurately estimate the contributions of each type of litter in terms of frequency of 
occurrence, weight or volume. Despite this, however, the partial frequency data gave a 
reasonable indication of relative importance of each debris category, and it was clear 
that objects related to fishing activities are overall the most abundant. Big fishing nets, 
cans, barrels and trawl bobbins occupied large amount of space in the waste containers. 

 

Photo 1. The two heaps of litter. Two groups registered litter from the heap above and one group 
registered litter from the heap below. 
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Most abundant litter:  fisheries related items 
Most fishing gear originated from trawlers . Nets, or parts of nets, are frequently ripped 
following  entanglement in various bottom formations, such as coral reefs, shipwrecks, 
garbage or other lost gear. Netting from both cod and shrimp trawls were found, but for 
some nets it was impossible to determine the fishery in which they were used. Trawl 
nationality  was also difficult  to distinguish due to an international marked for fishing 
equipment, although in some cases the color and mesh size can inform  about the 
country of origin. A number of trawls were found more or less intact, in which case they 
were most certainly not lost intentionally given their value.  A trawl net was found with 
big knots tied along their entire  length. The reason for making these knots on a net is 
unknown. Parts of trawl nets that were clean-cut as part of repairing, was in a number of 
cases regarded by the fishers as being dumped. Given the hazard these trawl nets 
represents, there is a need to investigate further why they end up in the ocean, either 
due to being insufficiently secured to avoid being washed overboard during regular 
fishing operations or extreme weather events, or due to dumping. 
 

Photo 2: Trawl net in abundance.  

Trawl bobbins are used on both 
pelagic and bottom trawls. These 
bobbins are nowadays typically 
made of plastic, although some older 
versions are made of metal. Several 
of the trawls found had large 
amounts of bobbins attached; most of 
which were intact and could be 
reused, although some are cracked 
and filled with water. Damaged ones 
attached to parts of cut rope had 
most certainly been discarded 
intentionally.  

 

 

Photo 3: Bundles of packing band.  

Large bundles of plastic packing 
bands might originate from 
production trawl vessels where 
packing machines experience 
tangles of packing band. Also other 
types of offshore and land-based 
activities use these bands so it might 
be other sources than fisheries 
responsible for this littering (pers. 
comm. Torleif Paasche). While many 
vessels have good waste 
management rout ines and deliver 
waste when in port, others seem to 
discard these bundles and other 
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waste overboard. These bands have been used for at least two decades and they degrade 
slowly and can therefore be difficult to age. Russian trawl vessels still use these packing 
bands. Norwegian vessels use packing band with different  dimensions (pers. comm. 
Norwegian trawler personnel). It is also reasonable to assume that nations in the EU still 
use these packing bands. How the waste regulations and routines are carried out in 
practice is unknown. Bundles of these bands discarded in for example the Bay of Biscay 
might theoretically end up on the shores of Svalbard due to the ocean currents.  

 

 

Photo 4: Some of the most abundant objects related to fisheries. Top left: different fish crates, 
bottom left: trawl bobbins, right: oilcans. 

Fish crates are used primarily on trawl  vessels, but other vessels may use these for 
different purposes as temporary storage etc. They are still in use but are being phased 
out. Intact fish crates are valuable and therefore most likely not discarded intentionally; 
damaged ones on the other hand, might be thrown overboard. These fish crates 
originated from different fishmongers in Norway, Denmark, Spain, Great Britain, Iceland 
and the Faroe Islands. Crates tend to circulate among vessels and countries, and are 
rarely returned to its original owner. 

25 L cans are multipurpose containers used in various maritime activities, such as for 
holding solvents, detergents and water. Both intact and broken cans were found; some 
cans contained unknown liquids. Their age and country and industry of origin are 
generally impossible to determine. 
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Most abundant litter: non-fisheries related items 
Hundreds of beverage containers of varying sizes and nationalities were collected. The 
origin and age of most of the bottles was undeterminable; as was the cause of loss, 
although it is likely that in most cases bottles are discarded intentionally. 
 

 

Photo 5: Some of the most abundant objects. Top left: beverage containers, bottom left: bottles of 
detergents and fabric softeners, top right: ketchup bottles, bottom right: plastic cans. 

 

Household plastics, such as bottles and containers for ketchup, dish soap, chlorine, 
shampoo, detergents, fabric softeners, etc. was also abundant sources of marine litter . 
The frequent occurrence of these containers presented a bit of a mystery. Some food 
containers were also found, but not in the same extent as other household plastics. The 
sizes of the majority of food containers indicated that they originated from commercial 
kitchens onboard larger vessels. As it is uncommon to use such containers on deck it is 
likely  these are discarded intentionally. 

  






























