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1. Indicate the level of achievement of the project’s original objectives and include 
any relevant comments on factors affecting this.  
 
Objective N

ot 
achieved 

Partially 
achieved 

Fully 
achieved 

Comments 

Generate quantitative 
and qualitative 
information on marine 
debris contamination, 
specifically 
microplastics, in five 
rookeries of the 
Galapagos sea lion 
(Zalophus wollebaeki) in 
the southeastern 
Galapagos Marine 
Reserve. 

   Through an extensive sampling and 
analysis effort, we identified the 
presence of microplastics in all the 
studied populations. We 
determined quantitative (total 
particles, average per scat sample, 
etc.), and qualitative (colour, 
shape, type of polymer) information. 
See details of results in Annex 1. 

Compare the results 
obtained between the 
different populations 
sampled to evaluate if 
there are significant 
differences in relation to 
the average number of 
particles found per 
sample. 

   With the obtained results, general 
comparisons have been made to 
measure the level of contamination 
to which each population is 
exposed. See details of results in 
Annex 1. However, I am carrying out, 
with my team, the formal analysis to 
evaluate the levels of statistical 
significance. 
 

Involve local members in 
the field and laboratory 
phases of the project. 

   I involved local volunteers in the field 
and laboratory phase activities, 
where college students participated 
in the collecting, managing, and 
processing of the samples. Rangers 
of Galapagos National Park also 
collaborated in the field phase. 

Recruit local children 
and adolescents to 
spread information 
about the threats of 
marine pollution to the 
local endemic fauna of 
the Galapagos. 

   I successfully conducted workshops 
for children and adolescents from a 
public school of San Cristobal Island 
through talks and different activities 
aimed at communicating the 
threats caused by marine debris to 
the Galapagos sea lion. See details 
of photos in Annex 2. 
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2.  Describe the three most important outcomes of your project. 
 

a) Microplastics were found in the scats of Galapagos sea lions, demonstrating 
the presence of synthetic particles in their food web.  

 
b) The most frequent microplastic shape was microfibers, following the global and 

regional trends observed regarding microplastic pollution in pinnipeds.  
 

c) Preliminary scientific information was generated that will be used for further 
research on marine pollution in this endangered species. This effort will lead to 
a series of actions aimed at mitigating this serious conservation threat in the 
Galapagos archipelago.  

 
d) The local youth population has shown great interest in participating in actions 

related to mitigating anthropogenic impacts on native and endemic species, 
specifically marine debris on the Galapagos sea lion. 

 
3.  Explain any unforeseen difficulties that arose during the project and how these were 
tackled. 
 
This project's only difficulty arose in the laboratory analysis of the samples. Initially, 
based on the literature, I developed a standard methodology for processing the 
samples. However, I observed that it was not the most efficient to obtain the best 
results. Therefore, I tested different chemical reagents until I found the most efficient 
ones for the chemical digestion of organic material. It was also required to add several 
steps to the protocol and to build homemade filtration equipment based on literary 
information. In this way, the difficulties were successfully tackled, but with slightly 
extended research times and budgeted expenditures.   
 
4. Describe the involvement of local communities and how they have benefitted from 
the project. 
 
Workshops have been carried out to share the results with children and adolescents 
from San Cristobal, Galapagos, through theoretical and practical activities. These 
were carried out in conjunction with researchers and park rangers as conversations to 
discuss the problems that are affecting the species, in this case, marine debris 
pollution. Partial results have been shared with the group, ensuring that they 
understand the consequences of the fragmentation of large debris into microplastics 
for wildlife and the archipelago overall. Accompanying this activity, we also 
implemented coastal cleanups and visual census of sea lions. See details of photos in 
Annex 2. 
 
Also, local volunteers from the Galapagos Academic Institute for the Arts and 
Sciences (GAIAS) of the Universidad San Francisco de Quito (USFQ) were recruited to 
collaborate in the field and laboratory phases carried out in San Cristobal, 
Galapagos. Two students actively participated in these phases, assisting with the field 
collection and laboratory processing of scat samples, and other activities related to 
the project. These activities involved volunteers understanding and learning about the 
problem of marine pollution in an endemic and emblematic species, and its 
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implications for conservation, not only theoretically, but also in a practical and 
participatory approach. Similarly, several park rangers from the Galapagos National 
Park participated in the expeditions, not only as control authorities but also as 
members of the team, playing an important role in the collection of samples. 
 
5.  Are there any plans to continue this work? 
 
Yes, based on the results obtained and the growing global concern about plastic 
debris pollution, we are planning to extend the research to the west of the 
archipelago (Isabela and Fernandina islands). Furthermore, for this research, we will 
rely on a protocol that, in addition to quantifying microplastics, employs novel DNA-
metabarcoding technology to identify the prey of our target species. This will allow us 
to relate the diet of the Galapagos sea lion to the occurrence of microplastics, and 
thus to elaborate possible routes of indirect incorporation of these particles (e.g., 
which are the main prey, and which are the most susceptible to transferring 
microplastics).  
 
We estimate the logistical planning of this project in the first quarter of 2023, with a 
tentative start of the field phase in early June 2023. To carry out this project, however, 
funding with a 2nd Rufford Small Grant will be critical. To this end, we have a proposal 
ready for submission once this report is reviewed and approved. 
 
6.  How do you plan to share the results of your work with others? 
 
The results presented here are being enhanced with further statistical analysis with the 
aim of being published as a high impact scientific publication. This research will set a 
precedent in academia, which will trigger further studies of microplastic pollution in 
the Galapagos Islands and its effects on biodiversity. It is expected that authorities of 
the State of Ecuador, through the Directorate of the Galapagos National Park, will be 
notified of the results of this research through a colloquium that I will give at the 
Galapagos Science Center on San Cristobal Island. 
 
In May 2023, this research, which serves as my thesis for the Master's programme in 
Tropical Ecology and Conservation at USFQ, will be presented to the public as a 
colloquium in Quito, Ecuador. This presentation will be attended by academics from 
various research areas, undergraduate and graduate students, and anyone in 
general who wishes to attend.  
 
Also, as this is an investigation with impacting results for an endemic and threatened 
species, and carried out in pristine ecosystems, it is expected to attract the attention 
of several local and national media to communicate the results and generate 
awareness in the Ecuadorian population. We plan to present these results at future 
congresses of organizations focused on the study of marine mammals. 
 
7.   Looking ahead, what do you feel are the important next steps? 
 
The next step is to complete the writing of the scientific publication so that it can be 
published in a high impact journal, and afterward, to divulge the results. Then, it is 
essential to broaden the scope of the research and start executing the next project 
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in the western populations of the archipelago to have a holistic and comprehensive 
understanding of this threat to the species. 
 
8.  Did you use The Rufford Foundation logo in any materials produced in relation to 
this project?  Did the Foundation receive any publicity during the course of your work? 
 
So far, I have used the Rufford Foundation logo for presentations given to students 
and teachers in my graduate program at USFQ, as well as to GAIAS academics. 
 
In the future, it is planned to continue recognising Rufford Foundation's vital 
contribution by placing the logo on all presentations and activities linked to this 
project, and future projects that we have in common.  
 
It is also worth reporting that, because my professors were aware of my accreditation 
to this grant for my research, they encouraged students in my programme to apply 
for these funds to finance their master's research and strengthen their fundraising skills, 
which are invaluable aspects in the early training of scientists.  
 
9. Provide a full list of all the members of your team and their role in the project.   
 
Dr. Diego Páez-Rosas (USFQ-GSC) fulfilled the role of co-director of my master's thesis 
in Tropical Ecology and Conservation, providing research permits to work within the 
protected areas of the Galapagos National Park, and at the GSC facilities in San 
Cristobal and the USFQ campus in Quito, Ecuador. He also contributed financially and 
intellectually in all stages of the research (logistics, field and laboratory phases, data 
analysis, and paper writing and review). 
 
Dr. Odei García-Garín (Universitat de Barcelona) fulfilled the role of external co-
director of my master's thesis in Tropical Ecology and Conservation, providing permits 
to work in the facilities of the Univesitat de Barcelona, Spain, to carry out the polymer 
characterization by μFT-IR spectrometry. He also contributed intellectually in several 
stages of the research (field and laboratory phases, data analysis, and paper writing 
and review). 
 
Dr. Asunción Borrell (Universitat de Barcelona) fulfilled the role of research advisor, 
providing financial support to cover the costs of polymer analysis by μFT-IR 
spectrometry at the Universitat de Barcelona. She also contributed intellectually in 
other phases of the research (data analysis, and paper writing and review). 
 
Dr. Massimiliano Drago (Universitat de Barcelona) fulfilled the role of research advisor, 
contributing intellectually to several stages of the research (data analysis, and paper 
writing and review). 
 
Juan Pablo Muñoz-Pérez (USFQ-GSC) fulfilled the role of research advisor, contributing 
intellectually to several stages of the research (field and laboratory phases, data 
analysis, and paper review).  
 
Diego Urquía (USFQ-GSC) fulfilled the role of research advisor, contributing physically 
and intellectually in the logistics and sample collection for the field phase. He also 
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contributed intellectually to other stages of the research (data analysis, and paper 
review).  
 
10. Any other comments? 
 
As I mentioned previously, the results presented in this report are preliminary and are 
being rigorously statistically analysed to be published in a scientific publication in a 
high impact journal. However, they are not yet final, and the urgency in sharing this 
information with The Rufford Foundation is that, because of the proximity to 2023, we 
have contemplated the need to start planning the extension of this research to new 
regions of the archipelago, where it is necessary to continue producing information. 
 
Therefore, I will briefly present my findings in Annex 1.  
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ANNEX 1 
 
A total of 180 scat samples of the Galapagos sea lion (Zalophus wollebaeki) were 
collected from five rookeries on four islands in southeastern Galapagos (Figure 1) 
between August and September 2021, as follows: 
 

- El Malecón (San Cristobal): 60 samples.  
- Punta Pitt (San Cristobal): 30 samples.  
- Bahía de Santa Fe (Santa Fe): 30 samples. 
- Punta Suarez (Española): 30 samples. 
- Post Office (Floreana): 30 samples. 

 

 
Figure 1. Sampled rookeries in the southeastern Galapagos Islands. 
 
Potential microplastics recovered 
The laboratory phase was carried out at USFQ and Universitat de Barcelona between 
November 2021 and September 2022. A total of 259 potential microplastic particles 
were found in 121 Galapagos sea lion scats of the 180 collected (67.2%). "El Malecón" 
rookery, which is the largest in the entire archipelago and located on San Cristobal 
Island, had the greatest sampling effort (n=60), in which 126 potential microplastics 
were found. This was followed by the "Punta Pitt" rookery, also on San Cristobal, with 
40 potential particles. Then, in the "Punta Suarez" rookery, 34 particles were found; in 
"Post Office", 33; and in "Bahia de Santa Fe", 26. Figure 2 shows this information, with 
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the data segmented by microplastic shape. Fibers were the most frequent 
microplastic shape found at all sites. 

 
Figure 2. Total potential microplastics (MPs) retrieved at each rookery, segmented by 
shape. 
 
To better represent the data, and to eliminate the bias of different sampling efforts, 
the means of potential microplastics recovered per sample in each rookery were 
calculated. Thus, in "El Malecón", 2.10 potential particles per sample were obtained; 
in "Punta Pitt", 1.33 particles per sample; in "Punta Suárez", 1.13 particles per sample; in 
"Post Office", 1.10 particles per sample; and, in "Bahía de Santa Fe", 0.87 particles per 
sample. Figure 3 shows this information, with the data segmented according to the 
mean number of microplastic shapes found per rookery. Again, fibers were the most 
frequent microplastic shape found, on average, at all sites. 
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Figure 3. Mean potential MPs per collected sample at each rookery, segmented by 
shape. 
 
Polymer characterization by μFT-IR Spectrometry 
Potential microplastic particles, as the name implies, are not considered as confirmed 
microplastics until they have undergone a μFT-IR spectrometry process that confirms 
that their composition is synthetic polymer-based. A total of 53 microplastics 
composed of polymers were confirmed after μFT-IR spectrometry results and 
adjustment with the cross-contamination protocol. "El Malecón" rookery was the one 
with the highest total of microplastics, with 20 particles. Following this, were the 
rookeries "Punta Suárez", with 12 confirmed particles; "Punta Pitt", with 8 confirmed 
particles; "Bahía de Santa Fe", with 7 confirmed particles; and "Post Office", with 6 
confirmed particles. Figure 4 shows this information, with the data segmented by 
microplastic shape. Fibers were the most frequent microplastic shape found at all sites. 
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Figure 4. Total μFT-IR confirmed MPs at each rookery, segmented by shape. 
 
Similarly, to eliminate the sampling effort bias, the mean number of confirmed 
microplastics per sample was calculated for each rookery. Thus, "Punta Súarez" 
rookery was the one with the highest average of microplastics per sample, 0.40 
particles per scat sample. This was followed by the rookeries "El Malecón", with 0.33 
particles per sample; "Punta Pitt", with 0.27 particles per sample; "Bahía de Santa Fe", 
with 0.23 particles per sample; and "Post Office" with 0.20 particles per sample. Figure 
5 shows this information, with the data segmented according to the mean number of 
microplastic shapes found per rookery. Fibers were the most frequent form of 
microplastic found, on average, at all sites. 
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Figure 5. Mean μFT-IR confirmed MPs per sample at each rookery, segmented by 
shape 
 
Finally, as for polymer composition by site, 12 different polymer types were identified 
in total, with polypropylene-polyethylene copolymer being the most common overall. 
"El Malecón" rookery had the highest polymer diversity, with eight types, 
polypropylene being the dominant polymer. "Punta Suárez" was composed of six 
different polymer types, with cellulose being the dominant. "Punta Pitt" was composed 
of seven different polymers, with cellulose being the dominant. "Bahía de Santa Fe" 
was composed of three polymers, with cellophane and polypropylene-polyethylene 
copolymer being the most representative. Finally, "Post Office" was composed of four 
polymers, with polypropylene-polyethylene copolymer and cellulose being the most 
representatives. This information is shown in Figure 6 and Figure 7. 
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Figure 6. Total μFT-IR confirmed MPs at each rookery, segmented by polymer type 
 

 
Figure 7. Observed polymeric composition at each rookery.  
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ANNEX 2 
 
Images below show a campaign that was conducted with nine teenagers in Punta 
Pitt, San Cristobal. In this campaign, I was able to explain to the students about marine 
debris pollution and its implications for the endemic fauna of the archipelago, as well 
as the preliminary results of my research at the Punta Pitt rookery. Then, we carried out 
a coastal cleanup and a census of the individuals in this important Galapagos sea 
lion rookery, which coincides with one of my sampling sites. 
 
 
 
 
 
 
 
 
 
 
 
Another workshop is scheduled on Isla Lobos, San Cristóbal, at late November/early 
December 2022.  
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ANNEX 3 
 
Current research permits certifying that the samples collected for this research were 
merely for scientific purposes. This permit is the result of an inter-institutional 
collaboration between the Galapagos National Park Directorate, Universidad San 
Francisco de Quito, Galapagos Science Center, and The Rufford Foundation.  
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