
Informal Science as a tool to study beach process in two coastal systems at 

Puerto Rico 

Abstract

Introduction

An informal science project was conducted 
in two beach sites at Manatí (Machuca 
Beach) and Barceloneta (La Boca Beach) 
municipalities from June 2013 to present. 
This project uses the model of Informal 
Science as defined by NSF with the main 
purpose of engaging individuals from all 
walks of life and with diverse profiles (age, 
gender, education, working status, etc.) in 
science by bringing it to the communities. 
This project is an important step in 
promoting coastal studies as a field that 
helps community members to participate 
in the discussion of coastal issues in Puerto 
Rico. In a one-year period, our project has 
enrolled approximately 279 participations 
in three main activities (field work, 
sediment lab analysis and geologic map 
recognition). Through these activities, they 
have the opportunity to learn various tools 
for monitoring beach systems, identifying 
coastal types and components, conducting 
beach width, seawater salinity and density 
measurements, using global positioning 
system (GPS), collecting and analyzing 
sediments, and integrating data for beach 
planning and management.  
Community participants were key in the 
success of the development of coastal 
monitoring program and the databank for 
coastal management implementation. 
They have learned in detail their real 
physical and social scenario related to 
coastal risks, and have been prepared 
based on their specific needs. We suggest 
the use of this model to increase 
participation of communities in academic 
outreach activities and the representation 
of community members in the discussion 
of local issues as well as national decision 
process. 

This study includes a very important 
education phase that can be occurring 
during scientific data acquisition and 
evaluation process. Through this 
experience citizen scientists will learn the 
importance of the beach-river watershed 
dynamics, especially in the developed of 
beach plain  through time. At the same 
time, they will learn the importance of 
understanding the causes that produce 
beach changes resulted from the effect of 
river dynamics (natural and/or man-
made). This experience will help to 
understand their vulnerability to natural 
and anthropogenic events over the site.

Objectives

 Train volunteers in Coastal Studies 
protocols and scientific analyses. 

 Educate volunteers to understand the 
importance  of beach-river system 
relationships. 

 Delineate a possible relation between 
beach sedimentology (grain size and 
component) and river discharge 
produced by both natural and man-
made activities occurred in the river 
watershed. 

 Encourage volunteers to get involved in
the project as participants and cores.

 Produce educational material as a 
manual about beach sediments and 
geology of river watershed.

 Promote coastal studies as a field that 
helps community members to 
participate in the discussion of coastal 
issues in Puerto Rico.

Methods

Results

Conclusions
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Three main activities were design to 
study with volunteers the 
relationship between river 
geomorphic process and beach 
systems. These are: beach 
geomorphology field work ; 
sediment studies lab and geologic 
map training.
• Activity 1: Beach Field work:  
Monthly data collection of beach 
sediment samples (backbeach and 
swash zone), measurements of 
beach width (m), seawater salinity 
and density in permanent stations.
• Activity 2: Sediment Lab Activity:
Sediment grain size and component 
(biogenic and terrigenous) analyses 
of sediment collected in the field 
(activity 1). 
• Activity 3: Geologic Map:
Training in the use of geologic maps, 
and their importance in the 
identification of geological sources 
that may feed the beach system in 
our study site.

• Our project has enrolled 
approximately 279 participations 
in three main activities in period 
of one year. Said activities are: 
field work at the beaches 
studied, sediment lab analysis 
and geologic map recognition. 

• The majority of the volunteers  
were from the following 
municipalities: Arecibo, 
Bayamón, San Juan, Manatí and 
Vega Baja. 

• Citizen scientists had the 
opportunity to collect 208 beach 
sediment samples, 208 beach 
width measurements, 104 salinity 
and seawater density and 
evaluate 162 beach sediment 
samples (grain size analysis).

• Data evaluation showed that the 
major beach width was identified 
west of the Río Grande de Manatí
mouth, at La Boca Beach in 
Barceloneta.

• Terrigenous sediments were 
found at La Boca Beach; Biogenic 
and mixed biogenic and 
terrigenous sediments were 
found at Machuca Beach.

• All data collected and evaluated 
by citizen scientists will be used 
to develop a local coastal risk and 
management plan for the study 
area.

1. Participants commit to continuous 
voluntary participation in coastal sites 
studies in a more frequent manner.
2. They participate actively as informal 
research assistants and  manifest 
empowerment as citizen scientists. 
3. Core participants were identified in the 
project. These core volunteers have from 
50 to 80 hours of participation in the three 
main activities.
4. Results indicated how citizen scientists 
may identify the importance role of 
sediment characteristics to evaluate 
relationships between beach and river 
drainage basin processes.
5. Community participants were a key in 
the success of the development of coastal 
monitoring program. 
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that support us in all the logistic process of 
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“Any opinions, findings, and conclusions or recommendations expressed in 
this material are those of the author(s) and do not necessarily reflect the

views of the National Science Foundation or the 
Conservation Trust of Puerto Rico.”

Figure 4. Example of data collected by citizen scientists in beach assessment activities (beach width at Machuca and La Boca Beaches).

Figure 3. Our Citizen Scientists Profile

Figure 1. Field Work (Activity 1) Figure 2. Lab Activity


