Community Citizen Science

Project Title: Coastal erosion as an agent of geomorphological change and loss within an archaeological context

Co-creator: Miguel Díaz Díaz
Community Concern: Due to the abundance of subsistence resources such as food, materials for everyday utensils (ceramics, treated stone, etc.), and materials for the construction of homes, Taínos inhabited coastal areas. The impacts of coastal erosion due to human activities, high tides, severe storms, hurricanes, and sea level rise as a result of climate change is important to archaeology since many of the pre-Columbian sites in Puerto Rico are found in coastal areas. The lack of understanding of geomorphological processes in coastal erosion is endangering these archeological sites.
Methods: Miguel Díaz Díaz combined the methodologies of two citizen science research projects from Dr. Maritza Barreto and Dr. Isabel Rivera, to determine the impacts of coastal erosion on six pre-Columbian bateyes within the Hacienda La Esperanza Nature Reserve in Manatí, Puerto Rico. The granulometry and sediment composition at Machuca Beach and its relationship with the Tierras Nuevas archaeological site at Hacienda La Esperanza was evaluated (Fig. 1). The widths of beaches were collected from four permanent stations on Machuca Beach, with a separation of 50 meters between them. The height and width of the dune that protects the archaeological site Bateyes of Barrio Tierras Nuevas was measured from its base to where the road begins at the site, and sediment samples were taken in the dune. 
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Figure 1: Map showing location of study site, b) erosion at Machuca Beach c) archaeological findings at site

These methods are performed to determine if the dune is being reduced in size consequently exposing the archaeological site because of the erosion. The statistical parameters based on Folk (fashion, median, sorting,) were be calculated. Laboratory facilities at HLE were used to wash, dry, classify per grain size, and analyze with chemical tests the composition of collected sediments. 

Results: Beach width is narrower in stations 3 and 4, where the wave action is stronger (Fig 2). Beach grain size distribution is variable through time. Major grain size was identified in the swash zone showing higher wave energy in the site (Fig 3). Biogenic sands where found in the stations 3 and 4, where the waves are stronger. Terrigenous sediments are mainly found in the subaerial beach. Terrigenous material is decreasing at Machuca stations (Machuca 3B and 4B). This may be associated to lower exposure of this station of river sources.
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Figure 2. Temporal dynamics of beach width at 4 sites in Machuca beach
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Figure 3: Frequency curves for all months and  stations at Machuca Beach.
Conclusions: The beach width is decreasing at Machuca Beach eastward from the Río Grande de Manatí. From October to March, the beach plains showed a reduction in beach width at stations 2, 3 and, 4. These changes were observed during the occurrences of swells aggravating the erosion problem facing this beach. While there is no exposure of the archaeological site yet, the evidence found in the geomorphological study indicates that erosion is affecting stations 3 and 4. 
Broader Impacts: During this co-creator project Miguel Díaz Díaz contributed 64 volunteer hours, while several volunteers from the local community and the University of Puerto Rico were involved in data collection and analysis. The co-creator was co-author of poster presentation at EPA Citizen Science Workshop, 11-12 September, 2014, San Juan Puerto Rico, co-author for oral presentation at the Annual convention of the American Association of Geographers (AAG), 21-25 April, 2015 and first author to an oral presentation at the 2do. Congreso de Áreas Naturales Protegidas de Puerto Rico, 28-29 August, 2015, San Juan, Puerto Rico. 
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