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A B S T R A C T   

Large amounts of floating litter accumulate in the subtropical gyres, and the shorelines of oceanic islands in the 
vicinity of these accumulation zones receive large amounts of litter. The dynamics of marine litter arrival were 
evaluated on a small pocket beach on Rapa Nui (Easter Island) between November 2016 and June 2017 over a 
total time period of 190 days. Plastics dominated the stranded litter, with the majority of the items showing 
indications to come from the high seas fisheries operating in the South Pacific. Litter accumulation rates varied 
between 0 and 1.90 items m− 1 day− 1, and were highest following days of strong winds from northern directions. 
The results indicate that the shores of Rapa Nui are exposed to continuous input of plastic litter from the 
contaminated waters of the subtropical gyre, which is intensified during strong onshore winds.   

1. Introduction 

Marine plastic litter is known to accumulate in the centres of the 
subtropical gyres of all major oceans (Eriksen et al., 2014; Law et al., 
2014). Consequently, the oceanic islands within or near the subtropical 
gyres receive high inputs of marine litter (Blickley et al., 2016; Lavers 
and Bond, 2017). However, the rate at which plastics accumulate on 
island shores of the gyres are not well known. For Maui Island in the 
North Pacific Gyre, Blickley et al. (2016) estimated a daily accumulation 
of marine litter of 2.09 items m− 1 d− 1, while Lavers and Bond (2017) 
estimated an accumulation of 14.25 items m− 1 d− 1 for Henderson Island 
from the South Pacific Subtropical Gyre (SPSG). Already in 1991, 
enormous amounts of oceanic litter had been reported from Pitcairn 
Island, adjacent to Henderson (Benton, 1995), suggesting that inputs of 
marine litter to the island shores in this region are high. However, both 
islands are located at the western edge of the main accumulation zone of 
the SPGS, where an empirical study had shown that concentrations of 
microplastics are substantially lower than in the center of the SPSG 
(Eriksen et al., 2013). Also, the densities of macrolitter in the waters 

surrounding the Pitcairn Islands were low (Ryan and Schofield, 2020), 
whereas high densities of floating macrolitter had been observed in the 
main accumulation zone of the SPSG (Miranda-Urbina et al., 2015). It 
can thus be hypothesized that accumulation rates on islands close to the 
center of the SPSG would be even higher than those reported for Hen-
derson Island. 

Rapa Nui (Easter Island) is located very close to the SPSG, and high 
concentrations of microplastics have been reported from the surface 
waters surrounding the island (Eriksen et al., 2013, 2018; Ory et al., 
2017). This also results in high densities of small plastics on the beaches 
of Rapa Nui (Hidalgo-Ruz and Thiel, 2013). Recent studies had also 
confirmed that large plastic items floating in the polluted waters of the 
SPSG (Miranda-Urbina et al., 2015; Rech et al., 2021) are frequently 
washed up on the shores of Rapa Nui (Rech et al., 2018; Luna-Jorquera 
et al., 2019). Long-term studies from other parts of the world had sug-
gested that environmental factors, especially wind, influence the tem-
poral variability of litter amounts stranding on local shores (Eriksson 
et al., 2013; Blickley et al., 2016). 

In order to examine whether litter accumulation rates on Rapa Nui 
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are especially high (due to its closeness to the SPSG), herein we deter-
mined daily accumulation rates of macrolitter over 190 days. Since wind 
is one of the main factors pushing floating litter towards the shore, we 
furthermore tested whether litter accumulation rates are related to wind 
speed and direction. 

2. Materials and methods 

2.1. Sampling site 

This study was conducted at a small beach (called Apina Nui) on the 
south-western shore of Rapa Nui (Fig. 1). The beach had a total length of 

Fig. 1. (A) Overview of the South Pacific Gyre with the location of Rapa Nui (Easter Island), and (B) Map of Rapa Nui with the position of the sampling beach Apina 
Nui, and (C) and overview photograph of the study beach. 
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