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ABSTRACT 
 

This paper presents the results of a comparative field study to determine the concentration of microplastics in 

three coastal environments in the coast of Peru. Samples were taken in both sand and sea water using a sieve 

and a neuston net, respectively. Three study sites were selected in the coast of Lima, Peru: Naplo (South of Lima), 

Los Yuyos (in Lima) and Chancay (North of Lima). It was found that Naplo beach presented the highest number 

of micropollutants, most of them were pellets with size ranges of 1-4mm and 0.5-4mm on the sea and seashore 

respectively, whereas Yuyos presented the lowest number of microplastics in both sand and sea. Few studies 

have been made to gather data regarding the Peruvian coast making these results difficult to extrapolate for a 

more general understanding of microplastics pollution in the Peruvian coast. Thus, further investigation on the 

matter must be performed to create a useful database. 
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1 INTRODUCTION 

Microplastics refers to any plastic fragment which has 0.1µm to 5mm in length (NOAA, 2016). These might 

appear to be insignificant due to its size; however, as a result, the marine debris can be found not only within 

the stomachs of diverse marine life, but also floating at surface level water (Jovanović, 2017). Consequently, 

this can cause damage to the local ecosystem along with cross-contamination with human beings (Wieczorek 

et al., 2018) due to the ingestion of these plastics through fish consumption as additives might move up the food 

chain (Jovanović, 2017). 

The main source of this pollution appears to be the gear used in economic activities within the affected area like 
fishing nets; as well as, products used daily, such as clothes, degraded plastic items, cosmetics, and others. 
(Coppock et al., 2017). Regarding microplastics pollution in the Peruvian coast, only one paper was found in 
the literature (Purca and Henostroza, 2017). The objective of this study is to assess the concentration of 
microplastic in three coastal environments in Lima, Peru that have not been studied previously. 

 
2 METHODOLOGY 

2.1 Field measurement (in-situ) 

Three beaches were studied along the Peruvian coast in Lima’s region: Naplo beach (South of Lima), Los Yuyos 
beach (near Lima), and Chancay beach (North of Lima) (Table 1). Sand and water samples were collected from 
April to June 2019. Each beach was divided in quadrants for sand samples, a 0.5 by 0.5m frame was used to 
delimit the quadrants (Purca and Henostroza, 2017). For seawater samples, equidistant points were distributed 
in the area, no further than two kilometers from the seashore. A neuston net of 300 microns of opening size was 
deployed and joined to a sample flask in which the seawater was accumulated (Kovač Viršek et al., 2016). 
Approximately 35 samples were collected at sand and 10 samples at seawater.   

2.2 Data processing 

After filtering, data processing was done using a microscope for sea water samples, and a portable method to 
separate microplastics from sediments with the sand samples (Coppock et al., 2017).  
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3 RESULTS 

The results table (Table 2) shows a higher amount of microplastics in the Naplo sea when compared to the 

other two. A likely explanation can be the influence of anthropogenic and industrial activities as main sources 

of microplastics, which are then carried by small-scale ocean currents to the Naplo bay. As a result, these 

suspended micropollutants enter a recirculating region, caused by a blockage of ocean currents due to a land 

and rock formation, and they can be adhered to the Naplo seashore sediments due to high tides. These natural 

phenomena, in conjunction with the plastic bottling factory in the area may explain the reason why it is the most 

polluted one. As the second most polluted, the Chancay sea area may also be influenced by the large 

anthropogenic and fishing industry presence. This might be compounded by the presence of smallish-scale 

ocean currents, similar to those in Naplo but to a lesser degree. The seashore, on the other hand, seems to be 

contaminated mainly due to a lack of proper waste disposal practices around the food stalls. Regarding Los 

Yuyos beach, it is located far enough from the closest rivers, so a lower microplastic abundance was expected.  

 
Table 1. Geospatial features for each beach evaluated 

Beach Latitude (°) Longitude (°) Total length (m) Width (m) Nearest dock (m) 

Naplo -12.479440 -76.793597 500 40 450 
Los Yuyos -12.153290 -77.024977 250 55 1350 
Chancay -11.584491 -77.272268 1157∗ 185 0 

∗ 200 m were used for the study area 

 
Table 2. Features of sampled microplastics for each beach location  

Beach Features 
Location 

Sand Seawater 

 
Naplo 

No. microplastics 103 703 

Shape fragment, fiber fragment, fiber, pellet 

Size <0.5 - 4 mm <1 - 5 mm 

Los Yuyos 

No. microplastics 23 96 

Shape Not determined fragment, fiber 

Size Not quantified <1 - 8 mm 

Chancay 

No. microplastics 85 361 

Shape fragment, fiber fragment 

Size 0.5 - 5 mm 0.5 - 5 mm 

 
4 CONCLUSIONS 

Three beaches in the coast of Lima, Peru were studied to assess the concentration of microplastics in their 

environment, concluding that the highest concentration was found south of Lima (Naplo), whereas the lowest 
concentration was found near Lima (Los Yuyos). The data was obtained at one field campaign, thus further 
campaigns are needed to complement the results from this study. Moreover, results can be further 
complemented with numerical model results. This is necessary to enable more accurate predictions of the 
spread of these micropollutants throughout seashores and the sea itself. Likewise, the type of polymer should 
be analyzed in order to enhance the understanding of the possible sources of these pollutants as well as their 
relative danger to the marine ecosystem, even more so, given the ever increasing warnings of a possible 
systems collapse that relates to SDG 14 “Life Below Water”. 
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