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Abstract 
Background: Microplastics (MPs) have been found in all types of aquatic ecosystems, posing a threat to 
the environment, wildlife and human health [1-3]. Although rivers act as marine litter pipelines to the 
ocean, estuaries can act as buffer zones preventing garbage from reaching the sea, thus, acquired data on 
those ecosystems contribute to a better understanding on the entry of litter into the ocean from terrestrial 
sources [4]. As such, knowledge of estuarine hydrodynamics is critical to understand problems such as 
water quality, residence time and dispersion rate of pollutants [5]. In addition, scientific data on MPs in 
Portugal aquatic ecosystems is scarce. Objective: This study aimed to: 1) evaluate and characterize MPs 
in the Ave Estuary water column, and 2) identify the potential sources, and analyse the main hydrody-
namic patterns and the water residence time to understand the MPs transport patterns. Methods: Short-
term campaigns were performed to measure vertical profiles of velocity, salinity, temperature and pH in 
the Ave Estuary. MPs particles were sampled using a planktonic horizontal trawl, processed following 
standardized protocols [6], identified, measured, and sorted by shape and colour [7,8]. Results: This study 
revealed a clear stratification of the Ave Estuary, as well as considerable contamination by MPs (annual 
average density of 63.1 ± 4.7 MPs/m³) with a significant prevalence of blue (34%) fragments (53%), 
measuring between 0.5 mm and 1 mm (42%). Conclusions: The obtained results showed a very strong 
seasonal pattern, and pointed to public litter, tourism and fishing activities as potential main sources of 
MPs in the study area and to an urgent need for adequate management of MPs and of marine and coastal 
ecosystems. This study represents a contribution to the pressing need of temporal and spatial monitoring 
on MPs pollution in estuaries and other coastal ecosystems.  

Keywords: microplastics; emerging contaminants; estuarine hydrodynamics; coastal ecosystems 
 

Acknowledgments 
This research was supported by MAELSTROM, grant number 101000832, within the R&D Institution CIIMAR, 
supported by the EU Horizon 2020 Framework Program for Research (2014-2020), and by FCT (2022.07420.CEEC-
IND, 2021.02308.CEECIND). 

References 
1. Castillo, A.B.; Al-maslamani, I.; Obbard, J.P. Prevalence of microplastics in the marine waters of Qatar. MPB 

2016, 111, 260-267. 
2. Rodrigues, D.; Antunes, J.; Otero, V.; Sobral, P.; Costa, M.H. Distribution Patterns of Microplastics in Seawater 

Surface at a Portuguese Estuary and Marine Park. Frontiers in Environmental Science 2020, 8. 
3. Prata, J.C.; Costa, J.P.; Lopes, I.; Duarte, A.C.; Rocha-Santos, T. Ecotoxicology and Environmental Safety En-

vironmental status of (micro)plastics contamination in Portugal. Ecotoxicology and Environmental Safety 2020, 
200, 110753. 

4. González-Fernández, D.; Cózar, A.; Hanke, G. et al. Floating macrolitter leaked from Europe into the ocean. Nat 
Sustain, 2021, 4, 474–483. 

5. Dias, J.M.; Valentim, J.M.; Sousa, M.C. A numerical study of local variations in tidal regime of Tagus estuary, 
Portugal. PLoS ONE 2013, 8, e80450. 



 2 of 2 

Scientific Letters 2024, 1, Sup (1).  

6. Gago, J.; Filgueiras, A.; Pedrotti, M. L.; Caetano, M.; Firas, J. Standardised protocol for monitoring microplastics 
in seawater. JPI-Oceans BASEMAN project, 2018. 

7. Frias, J.P.G.L.; Otero, V.; Sobral, P. Evidence of microplastics in samples of zooplankton from Portuguese 
coastal waters. Marine Environmental Research 2014, 95, 89-95. 

8. Karami, A.; Golieskardi, A.; Ho, Y. B.; Larat, V.; Salamatinia, B.  Microplastics in eviscerated flesh and excised 
organs of dried fish. Scientific Reports 2017, 7, 5473. 

 
 
 

 
In Scientific Letters, works are published under a CC-BY license (Creative Commons Attribution 4.0 International 
License at https://creativecommons.org/licenses/by/4.0/), the most open license available. The users can share (copy and redis-
tribute the material in any medium or format) and adapt (remix, transform, and build upon the material for any pur-
pose, even commercially), as long as they give appropriate credit, provide a link to the license, and indicate if changes 
were made (read the full text of the license terms and conditions of use at https://creativecommons.org/licenses/by/4.0/legalcode). 


