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Abstract
The on-going COVID-19 pandemic is expected to exacerbate the marine litter problem. The use of disposable personal
protective equipment (e.g., facemasks) will result to increase in marine plastics pollution. Here we explored the potential
of citizen science to determine the distribution of marine litter associated with COVID-19 in Mindanao, Philippines.
Volunteers were invited through social media, contributing geotagged photographs of marine litter associated with
COVID-19. Although the information is limited, results showed the possible pervasiveness of marine litter associated
with COVID-19. Since the waters surrounding the Southern Philippines is known to host high marine biodiversity, the
potential negative interaction of marine litter associated with COVID-19 and marine species is inevitable. The
contribution of citizen science to address some of the limitations on marine litter research is highlighted and is
recommended to be explored further.
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The role of personal protective equipment (PPE) during the pandemic is essential in containing the spread of the COVID-
19 virus (de Sousa, 2020). As a result, production of disposable PPEs greatly increased to cope up with the extremely
high demand (Lee et al., 2020). With large parts of the global population using PPEs, it is expected that these materials
are prone to improper disposal and add to the amount of litter in the environment. The on-going pandemic, therefore, is a
major setback on the global efforts in reducing plastic wastes. Undoubtedly, these types of wastes will become marine
litter, adding burden to the marine environment.

Marine litter, especially plastics, is a major problem in the Philippines (Abreo, 2018). The country’s ine�ciencies when it
comes to solid waste management puts the Philippines as the 3  largest contributor of plastics to the marine

environment (Jambeck et al., 2015). As part of the Coral Triangle, the Philippines host one of the highest marine
biodiversity in the world and a possible hotspot for marine litter impacts in Southeast Asia (Coram et al., 2021; Lasut et
al., 2018). With vast coastlines, logistics and funding constraints, data on marine litter in the country is currently limited.
Given that these types of litter are relatively new, data on marine litter associated with COVID-19 in the Philippines are
scarce.

To provide baseline data on the presence of marine litter associated with COVID-19, we recruited volunteers through
social media to contribute geotagged photos of COVID-19 related litter in coastal areas of Mindanao, Philippines from 22
March 2021 to 6 August 2021. Using their personal smartphones, volunteers were asked to download free geotagging
apps to capture photos with GPS coordinates (Fig. 1). GPS coordinates from each contributed photo was then plotted on
a map using QGIS 3.12, an open-source geographic information system application (https://qgis.org) to look at the
presence of COVID-19 litter in a relatively large spatial scale.

Fig 1. A photo contributed by a volunteer of a disposable facemask in a mangrove area in Northern part of Mindanao, Philippines, taken
from a smartphone with geotagging app. Notice the coordinates on the top part of the photo that can be useful in distribution studies.

(Photo by Michael Dann Superio)
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This simple method showed the widespread distribution of marine litter associated with COVID-19 in Mindanao,
Southern Philippines (Fig. 2). Although data was limited to spatial distribution of litter, the method was kept simple to
encourage more citizens to participate and ensure the quality of data is similar across all regions. Less complicated
methodologies are a factor to consider when involving citizen scientists to ensure comparable data across large
geographic scales (Burgess et al., 2017). Minimal technical knowledge is also required in identifying marine litter
associated with COVID-19, making citizen science a viable method.

Fig 2. Distribution of marine litter associated with COVID-19 across Mindanao, Philippines.

Although certain limitations (Fig. 3) of the method applied here exist (e.g., motivation of people to participate, social
media reach, and access to internet) (Hyder et al., 2015), the seemingly pervasive presence of litter associated with
COVID-19 in the marine environment is an unwelcome development in the struggle to address the marine litter problem
in the Philippines. With southern Philippine seas hosting very high marine biodiversity (Alcala et al., 2008), interaction
between COVID-19 associated litter and marine fauna is inevitable, potentially leading to detrimental impacts (Hiemstra
et al., 2021). It is important to note, that in pre-COVID-19 pandemic, the country already reported at least 18 marine
species interacting with marine litter, often resulting to mortality of individual organisms (Abreo et al., 2019a, 2019b).
With the addition of litter associated with COVID-19 in the marine environment, interaction of litter and wildlife is
expected to increase. An initial study con�rmed the presence of litter associated with COVID-19 on a beach in Mindanao,
Philippines, with disposable face masks making up 2% of all identi�ed litter (Abreo and Kobayashi 2021). This is
worrisome as PPEs are expected to have the same impacts as the other types of marine macro-litter (e.g., ingestion and
entanglement) (De-la-Torre and Aragaw, 2021). For example, in September 2020, a juvenile Magellanic penguin
(Spheniscus magellanicus) died because of face mask ingestion in Sao Sebastiao, Brazil (Neto et al., 2021). Meanwhile, a
freshwater perch (Perca �uviatilis) was also recorded entrapped in a PPE glove in the Netherlands (Hiemstra et al., 2021).
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Moreover, disposable face masks are a potential source of secondary microplastics as it breaks up into smaller pieces in
the marine environment (Fadare and Okoffo, 2020).

Fig 3. Reusable face mask discarded on a beach in Davao Oriental, Philippines. This was contributed by a volunteer; however, it was not
included in the data set as it lacked GPS coordinates. (Photo by Antonette Rita Marie Blanco)

By presenting this paper, we aim to draw attention on the environmental problem that the COVID-19 pandemic brings and
contribute information that can be useful in addressing this new threat as early as possible. We also draw attention to
the potential of citizen science to address some of the challenges in marine litter research in the Philippines and
elsewhere. Further studies are encouraged to gather more information on litter associated with COVID-19 and the
impacts of such materials in the environment that can be used in legislation of government policies to address this
future ecological problem. Advancement of citizen science research is also recommended.
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