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Marine litter is ubiquitous and persistent in
the marine environment where it continues to
pose both direct and indirect threat to marine
biota, human health and economy.

Approximately 80% of these are from land-
based sources and ultimately end up in the
oceans. The onset of the COVID-19 pandemic
and its associated wastes presented new
challenges, with implications to marine litter
pollution. Marine ecosystem are key sinks of
marine litter.

KENYA

Introduction

In November and December, we carried out a follow up survey that corresponded to 6 months
after lifting restriction movement and beach visitation in order to determine the contribution of
COVID 19 to marine litter pollution. We conducted street, beach, floating and benthic litter
surveys to collect data. This newsletter reports the key findings of the surveys and project
deliverables.

KMFRI had previously conducted a
baseline survey of COVID-19 related
wastes on the marine environment in
Kwale, Kilifi and Mombasa Counties of the
Kenyan Coast, 100 days following the first
reported case in Kenya. 

Litter collection at River Sabaki, Malindi Kenya

Litter collection at Baobab beach, Kilifi Kenya



From 21st November to 7th December 2020, a
follow up standing stock survey was conducted
in Mombasa, Kwale and Kilifi counties, 6 months
after the rules of COVID-19 relaxed to
determine the amount of COVID-19 related
waste on the beaches and streets. 

Street surveys were carried out to estimate the
amount of litter leaking into the ocean from
storm drains and surface runoffs, while beach
surveys were carried out to estimate the
amount of litter present on the beaches at the
time of the surveys.

Standing Stock Survey in Mombasa, Kwale and Kilifi

A map showing surveyed counties, Kenya

Street Surveys

Street surveys were conducted concurrently
with the beach surveys to ascertain any relation
between beach litter and street litter. 

Street survey at Mtwapa road, Kilifi County

1) Similar to the surveyed beaches, plastic was
the most dominant litter category consisting
mostly of packaging material.

Key findings 

Street survey at Kuruwitu-Shariani road, Kilifi County

2) Streets had high numbers of COVID-19
related waste compared to the beaches.  

3) Surgical masks were collected three times
the rate of cloth masks. 
4) Other COVID-19 related waste such as
sanitizer and soap containers (PET) and soap
wrappers (LLDPE) were encountered.



Beach Surveys

Key findings

1) Surgical masks had the highest number of
counts as compared to cloth masks. 

2) Other related COVID-19 waste such as
sanitizer and soap containers were
encountered on the beach. Litter collection at Shimoni beach

Masks recovered during a beach survey

Floating Litter Surveys

Floating litter surface trawls and visual surveys
were conducted concurrently with the beach
and street surveys. 

The surveys were conducted on the waters of
Kilifi, Malindi, Kuruwitu, Shimoni-Vanga, Gazi,
Diani and Mombasa-Mtwapa Beaches. 

Manta net sampling trawl and laboratory analysis of floating litter



Benthic Surveys
Benthic litter survey dives were conducted on Mkomani, Nyali beaches and Mtwapa Creek.
Benthic macro-litter were retrieved along 3 X 100 meter transects by scuba divers, while heavier
litter were documented by underwater videos and photos 

Litter item: water packet Litter item: yoghurt tub Litter item: tomato paste

Litter item: car tyre Litter item: detergent wrapper

Key findings

1) The dominant litter categories varied depending on the surveyed sites.

2) Food product packaging was the most dominant litter retrieved.

3) Plastic was the most dominant litter category recorded.

Key Deliverables 
1. COVID-19 paper was published: 

Okuku, E. et al. 2020. The impacts of COVID-19 pandemic on marine litter pollution along the
Kenyan Coast: A synthesis after 100 days following the first reported case in Kenya. Marine
Pollution Bulletin, p.111840

https://doi.org/10.1016/j.marpolbul.2020.111840

1) COVID-19 related items contributed 16.5% of the total litter encountered along the streets

2) The urban beaches had the highest quantities of COVID-19 related items attributable to the
ability to purchase single-use products and lifestyle.

Key findings:



2. Mkomani beach standing stock survey manuscript submitted to marine pollution
bulletin on November 22, 2020 

1) Foam and plastic fragments were the major contributors to marine litter

2) Over 60% of marine litter encountered were of Kenyan origin

3) Food products contributed 78.4% of litter

4) PET bottles were the most abundant type of packaging (48.2%)

Marine litter team, Kenya Marine and Fisheries Research Institute: From left Brenda G, Lilian W, Linet K,
Veronica W, Annette N, Kenneth O, Maureen K, Dr. Eric O, Purity C, Quinter A, Gilbert O and Mary M.

3) Most of the recreational beaches had no COVID-19 related products which could be attributed
to the presidential directive on beach closure as a COVID-19 contingency measure.

4) No COVID-19 related litter was found in the floating litter.

Okuku, E. et al. 2021. Temporal trends of marine litter in a tropical recreation beach: a case
study of Mkomani beach, Kenya. Marine Pollution Bulletin. Article under review

Key findings:



The third phase of sampling in Madagascar took place on October 31 until November 20,
2020 on the 4 sites: Fort Dauphin, Sainte Marie, Nosy Be and Tulear. Sampling of macro-
litter (> 2.5 cm) and meso-litter ( [2.5 cm-5mm]) was undertaken.

MADAGASCAR

Marine Litter Monitoring

Authors: Aina Ramanampamonjy (CETAMADA, Madagascar), Anjara Saloma (CETAMADA, Madagascar) & Margot
Thibault (UMR ENTROPIE, Université de La Réunion)
Affiliation: UMR Entropie University of Reunion island and CETAMADA

River Sampling 

Two river samplings were conducted in
Antananarivo on November 26:  Ivanja Bridge
over Sisaony River (Amont) and
Ambohimanambola Bridge over Ikopa River
(Aval).  

Ivanja Bridge Ambohimanambola Bridge

The main litter items that were collected
in the net were soft plastics. Outside the
net, PET bottles was the dominant litter
item counted.



Macro-Meso Litter for Four Sites 

Fort Dauphin: 3769 macro-litter items

Macro litter daily accumulation survey:
Station 1: Amparihy (uninhabited beach)
Total items collected: 1664 items
Survey: 10 days
Main category: Hard plastic (35%)
Dominant brands: Aqua (Indonesia)

Site: Fort Dauphin

Station 2: Ankoba (inhabited beach)
Total items collected: 2 105 items
Survey: 10 days
Main category: Hard plastic (38%)
Dominant brands: Eau vive (Madagascar)

Characterisation of macro-litter:

Characterisation of meso-litter: 

Nine meso-litter items were collected at Amparihy, mostly hard plastic and some metals.
At Ankoba, no meso-litter items were found.

Sainte Marie island: 11814 macro-litter items

The collection of meso-litter in Fort Dauphin was carried out with the help of students
from Institute of Higher Education Anosy. 

Macro litter daily accumulation survey: Station 1: Ampanihy (uninhabited beach)
Total items collected: 9157 items
Survey: 10 days
Main categories: hard plastic (79%)
Dominant brand: Aqua (Indonesia), Sun
green (Thailand), Coca Cola (International)

Site: Sainte Marie

Station 2: Analambanio (inhabited beach)
Total items collected: 2 657 items
Survey: 10 days
Main categories: soft plastic (42%)
Dominant brand: Dzama, Eau vive.
(Madagascar)



Characterisation of macro-litter:

Characterisation of meso-litter: 

Only meso-plastic debri were found on the
Ampanihy beach (uninhabited) (N = 108 items). On
the Analambanio (inhabited) beach, no meso-litter
was found.

The collection in Sainte Marie was carried out with
the help of students from Sainte Marie High School
and other local volunteers. 

Nosy Be: 4064 macro-litter items

Macro litter daily accumulation survey: Station1: Ambondrona (uninhabited
beach)
Total items: 368 items
Survey:10 days
Main categories: hard plastic (31%)
Dominant brand: Eau vive, Big
(Madagascar), Patapon (Europe)

Site: Nosy Be

Station 2: Ampasikely (inhabited beach)
Total items: 3696 items
Survey: 10 days
Main categories: hard plastic (65%)
Dominant brand: Eau vive, Star,
Cristalline (Madagascar)

Characterisation of macro-litter:



Characterisation of meso-litter: 

No meso-waste was found on Ambondrona or Ampasikely beaches in Nosy Be.

The collection of waste in Nosy Be was carried out with the help of volunteers from the
“ONG Miaraka”.

Tuléar: 4137 macro-litter items

Macro litter daily accumulation survey: Station 1: Tsingoritelo (uninhabited
beach)
Total items: 949 items
Survey: 10 days
Main categories: Soft plastic (36%)
Dominant brand: Extra propre
(China/Madagascar)

Site: Tuléar

Station 2: Beravy (inhabited beach)
Total items: 3188 items
Survey: 10 days
Main categories: Soft plastic (27%)
Dominant brand: Malagasy brands

Characterisation of macro-litter:

Characterisation of meso-litter: 

In Tuléar, no meso-waste was recorded at Tsingoritelo
beach (uninhabited beach) and 8 meso-waste items
consisting of 3 categories, hard plastic, metal and wood
were collected at Beravy (inhabited beach). 

The collection in Tuléar was carried out with the help
of students from the IHSM (Institute of Halieutics and
Marine Sciences) Tuléar and local volunteers.



Awareness Activities 

Field Work: 

Following the state of health emergency regarding Covid-19,
schools and institutions on site were not involved in the
activities. 

Only one presentation was made in Fort Dauphin for the
staff of the NGO Tropical Biology and Social Enterprise
(TBse).

Workshop with the Ministry of Environment
in Madagascar

A workshop on the implementation of the national plan
for the management of marine waste was held at the
Development learning Center, Anosy Antananarivo. The
objective was to develop a strategy to be adopted in
order to reduce and prevent marine pollution, within the
framework of the "Nairobi Convention" for the
protection, sustainable management and development
of the marine and coastal environment. 

This workshop saw the participation of different actors concerned by the subject, namely the
Ministry of Interior and Decentralization, the Ministry of Higher Education and Scientific Research,
the Ministry of Public Health, the Ministry of Tourism, Transport and Meteorology, Cetamada,
SAMVA, ADONIS and Makiplast. The exchanges between the participants focused on the action
plans for the implementation of the project. 



MAURITIUS

A Glimpse of Public Perception on the Marine Litter Issue in
Mauritius: A Pre-Plastic Ban Scenario

Authors: Luvnish Ramsurrun, Sushma Mattan-Moorgawa, Chandani Appadoo
Affiliation: Department of Biosciences and Ocean Studies, and Pole of Excellence –Sustainable Marine Biodiversity,
Faculty of Science, University of Mauritius, Réduit, Mauritius

The importance of public awareness towards marine litter has been provided by various studies
(UNEP 2016). Understanding how people discern marine litter is essential to ease behavioural
changes (Veiga et al. 2016). In this part of the marine litter monitoring programme, we aimed to
investigate the public’s perception on the marine litter issue and some of the factors contributing
to this environmental problem. The study was carried out in 2019 to early 2020, prior to the more
recent introduction and enforcement of the Environment Protection (Control of Single Use Plastic
Products) Regulations 2020 in July 2020 and the Environment Protection (Banning of Plastic Bags)
Regulations 2020 in September 2020, in Mauritius. 

A questionnaire survey was distributed among
the public, targeting people living within close
proximity to a beach and river. The survey
indicated that respondents were more likely to
visit beaches in summer (54%), on a monthly
basis (36%) and have admitted seeing litter on
most visits (36%). Most respondents (94%) of
the survey acknowledged they have come
across the term ‘marine litter’. People who were
36-45 years old, were more likely to prevent
littering. 

Among them, female respondents were more likely to prevent littering activities than males, as
females tend to have higher awareness than males on litter perception (Mohai 1992). Contrary to
what Freije et al. (2019) observed, this study indicated that people having secondary education or
below also contributed to the prevention of littering. Respondents who let littering occur admitted
that they felt it was not their concern or they did so to avoid conflicts.



Majority of respondents were aware of
existing laws and regulations in force for the
prevention of littering, however, they were of
the opinion that these were not strict enough.
The maximum littering fine was MUR 10000
(approx. USD 252) with less than a year
imprisonment. The plastic ban enforced in
2015 had a forecast of 50% reduction in
plastic use. Still, most respondents believed
that plastic pollution did not decrease with
this measure, and that a further ban is needed
for polystyrene ‘takeaways’ and plastic cutlery
items and should be replaced by
biodegradable or paper-based products.

Plastic items topped the list of objects
identified as marine litter on beaches by
respondents (100%), followed by metal
objects (example, aluminium cans) and
cigarette butts. Almost all beach litter surveys
carried out worldwide have plastic items as
debris. This confirms the omnipresence of
plastic on beaches. Most respondents (93%)
listed littering as the principal cause of
marine litter, followed by river inputs as a
second source. 

Araújo and Costa (2007) estimated that 80% of marine debris comes from river inputs. When
asked about the cleanliness of beaches, the majority of respondents were neutral. According to
respondents, people litter from pure laziness or because no one is watching them. Such
behaviour was also observed in Alaska in a study by Wagner (2014). 

Majority of respondents also believed that
there is a need for more frequent and robust
education and awareness campaigns as well
as cleanup campaigns for reduction of solid
waste pollution. 



The introduction of the Environment
Protection (Control of Single Use Plastic
Products) Regulations 2020 and the
Environment Protection (Banning of
Plastic Bags) Regulations 2020, in force
as from 15 January 2021, by the Ministry
of Environment, Solid waste
Management and Climate Change has
come at an opportune time to transform
Mauritius into a plastic-free country and
promote protection of our natural
environment. 

References:
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Beach litter sampling at study site, Mauritius. 

The regulations apply to the banning of single-use plastic bags and non-biodegradable plastic
items as well as the banning of plastic cutlery, cups, plates, bowls, trays, stirrers and straws,
containers, and lids for single-use plastic products, among others. 



The sector that represented the most frequently collected item, namely metal and plastic bottle
caps & lids (336 items, 19.8%), was the “Food and Drinks” sector (824 items, 50.4%). This sector is
composed of items such as food packaging, tableware, straws, food containers, lollipop sticks and
drink cans, amongst other related items. Litter in populated areas commonly originate from this
sector.

Between the 31st October and 10th November
2020, shoreline macro-litter accumulation
surveys took place once again on three sites
located on Mahe Island - Beau Vallon, Grand
Police and Anse Royale beach. Farquhar atoll,
the fourth survey site, was unfortunately not
surveyed due to the continued aerial transport
constraints and limited human resources on the
island.

SEYCHELLES

Shoreline Macro-Litter Surveys

November's data entry is still ongoing but
plastic appears to continue to be the most
abundant type of litter. A total of 20.13kg of
accumulated litter was collected between day
1 and day 10 on Anse Royale beach. Plastic
was the most abundant material by count (925
items, 56.5%) followed by metal (328 items,
20%) and plastic foam (130 items, 7.9%), but
glass accounted for the most weight (6.78kg,
33.3%) followed by plastic (5.57kg, 27.7%). 

Turtle Sightings on Macro-Litter Survey Site

Grand Police is a famous nesting site for Hawksbill turtles, and the November surveys took place
during the peak nesting season. As surveyors collected litter from transects, a number of turtle
emergences were observed. 



Despite being illegal, direct harvests continue to happen and turtles continue to be reported as
fisheries bycatch. Their populations and survival are further complicated by climate change (Sea
Turtle Response to Climate Change: Analyzing Current and Predicting Future Impacts on
Populations, Habitat, and Prey Population, Eva J. Golden) and plastic pollution. The ingestion of
marine plastics can cause intestinal blockage and internal injury, malnutrition, and increased
buoyancy, which in turn can result in poor health, reduced growth rates or even death (Plastic and
marine turtles: A review and call for research, 2015). Entanglement in plastic debris (including ghost
fishing gear) may also lead to drowning or death by starvation. In addition, plastics can also alter
key turtle habitats, in particular nesting beach sites. These can affect the temperature and
sediment permeability, as well as causing physical nesting barriers.

During the month of November, the Marine Conservation
Society Seychelles (MCSS), a local NGO that regularly conducts
turtle patrols, recorded 25 emergences and 12 nests on the
beach. Although Seychelles holds the largest population of
Hawksbill sea turtles in the Western Indian Ocean (Mortimer
1984), these marine reptiles are still recognized as endangered
species with a global decreasing population trend (IUCN). 

As the threat of plastic pollution becomes increasingly alarming
for endangered species, it is important to understand the
composition, abundance, and source of plastic pollution,
especially on important nesting beaches such as Grand Police
beach, an area being considered as a Temporal Protected Area
(TPA). TOP hopes that data collection of plastic pollution can
help further protect this natural habitat recognised as a key
biodiversity area.



Sustainable Seas Trust’s October beach litter survey was successful despite the challenges
introduced by the COVID-19 pandemic and the associated country-wide lockdown. South
Africa was in lockdown Level 1 (the least restrictive level) during our October survey,
meaning that beaches were still open to the public. Over the designated 10 days, 1133
items were picked up from Cape Recife (CR) beach whereas 2265 items were collected in
total from Bluewater Bay beach (BWB). The total weight of all items across both beaches
were 20,09 kgs.

SOUTH AFRICA

Authors: Tanna van Niekerk, Toshka Barnardo
Affiliation: Sustainable Seas Trust

Beach Surveys Results

The items collected from BWB (Figure 1)
consisted of 77% plastic items, with
hygiene and fishing gear items coming
in second place with 7% each. 

Figure 1: Percentage of the number of litter item categories
collected in 10 days from Bluewater Bay beach

In comparison, litter at CR beach consisted
of 48% plastic items, 38% fishing gear and
6% glass (Figure 2).

Figure 2: Percentage of the number of litter item categories
collected in 10 days from Cape Recife beach

A fishing competition which took place
at BWB during our survey likely
contributed to a large portion of the
fishing gear found at that beach. As a
result, 1 kg of fishing gear was found at
BWB compared to the 47 g found in the
previous survey. 



Although not as old as our previous finds (a 15-year-old chocolate wrapper and a >50 year-old
aluminium toothpaste tube), we uncovered 3 old items of particular interest:

A Blast from the Past

1. A 4-year-old aluminium beverage can was
found during brand audits on our sandy shores. 

2. One Tetrapak juice box from a local store expired
almost 7 years ago in 2014. Despite its age, the item was
still completely in-tact and had legible writing. 

3. A potato chip packet uncovered from our
beaches expired in the year 2006. Although this
packet was manufactured at least 15 years ago, all
the print was still legible and, besides the torn
parts of the packet, it was barely degraded. 

These three items show the endurance of litter from different categories. No matter the
material: metal, Tetrapak or multilayer polypropylene, these materials can withstand the
elements and resist degradation for almost 2 decades. 



On the 23rd and 24th of November 2020, we conducted our first meso-litter survey where we
collected litter between 2 mm & 25 mm in size. With hours of work over 2 days on both CR and
BWB beaches, we sieved through multiple kilograms of sand and shells before collecting a 5-litre
bucket’s worth of material. These will be analysed within the next month. Stay tuned for the
results from this survey.

Meso-Litter Survey

Researchers conducting the first meso-litter survey on
BWB beach

Researchers conducting the first meso-litter survey on CR beach



For over a year, Nipe Fagio has been conducting marine litter surveys in two beaches and
rivers of Dar es Salaam. As part of that, we conducted community engagements with more
than 11 sub-ward communities along the Msimbazi and Mbezi rivers. 

The education and awareness raising activity engaged an average of 100 people in each
sub-ward. The purpose of the community engagement was to make the communities
aware of the importance of marine litter monitoring and to give them feedback on the
surveys done by Nipe Fagio from 2019 to 2020 at the Msimbazi and Mbezi rivers.

Tanzania

Community Engagements 

Photo 1: The acrobatic team performing during
the education and awareness raising activity.

Photo 3: Nipe Fagio Youth Ambassador speaking to
the community at Mtambani sub-ward. He
emphasized the best waste management practices as
the solution towards a zero waste community.

Photo 2: One of the community audiences who
attended the education and awareness raising activity.


