
1 
 



2 
 

Coming together  
Using the perception of fishermen, residents and tourists to support sustainable fishing practices on 
the Saba Bank  
 
 
Student:  
Sanne Floor Apperloo 
MSc Internship in Environmental System Analysis  
2022 February 
 
Wur supervision:  
Dr Sophie Rickebusch  
Email: sophie.Rickebusch@wur.nl  
Phone: +31317484123 
 
Dr Dolfi Debrot  
Email: dolfi.debrot@wur.nl 
Phone: +3131748396 
 
Host supervisor: 
Dr Ayumi Kuramae  
Email: ayumikuramae@gmail.com 
Phone: +599 416 72 72 
 
Examiners:  
1st :  Dr Sophie Rickebush & Ayumi Kuramae  
2nd: Dr Bas Amelung    
 
 
 
 
 
 
 
 
 
 

Disclaimer: This internship report is produced by a student of Wageningen University as part of her 

MSc-program. It is not an official publication of Wageningen University and Research and the content 

herein does not represent any formal position or representation by Wageningen University and 

Research  

Copyright © 2021 all rights reserved. No part of this publication may be reproduced or distributed in 

any form or by any means, without the prior consent of the Environmental System Analysis group of 

Wageningen University and Research. 

 

mailto:sophie.Rickebusch@wur.nl
mailto:dolfi.debrot@wur.nl
mailto:ayumikuramae@gmail.com


3 
 

Preface  
I have always been fascinated by the ocean, its stunning marine ecosystems and the life they 

support. The great thing about the ocean is that there is still so much to discover. There is also a 

strong need to discover and develop our knowledge of the ocean as it is strongly impacted by human 

activities that are causing or may cause irreversible change. Due to my curiosity in marine 

ecosystems I followed some MAM (Master Aquaculture and Marine Resource Management) courses 

during my masters. Especially, the courses, Marine Systems, Marine Resource Management and 

Marine Animal Ecology inspired me and made me realize that I wanted to discover my interests 

further. I decided to contact some of the professors from the MAM to find an internship in the 

marine research field. It was Ronald Osinga that brought me in contact with Dolfi Debrot, a tropical 

marine ecologist from Wageningen Marine Research (WMR). Dolfi gave me the opportunity to go to 

Saba and do an internship at the Saba Conservation Foundation (SCF). I want to thank him for the 

opportunity and his excellent guidance and support during my internship. It was not easy to change 

my research plan halfway, but Dolfi helped me though. He brought me in contact with Ayumi 

Kuramae that I want to thank for her supervision on the island, answering all my questions and 

letting me experience many research projects at the SCF. Also, a big thanks to all the SCF staff 

members for making research activities for interns possible. A special thanks to my WUR supervisor 

Sophie Rickebusch for the regular meetings that helped me to stay in track and move on with fresh 

perspectives. In addition a big thanks to the fishermen, residents and tourists that conducted my 

interviews and questionnaires and all the people that I met during my internship that made my time 

on Saba unforgettable, in particular my roommate Djan. It was an experience I will never forget!  
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Summary  
Saba is a tropical island in the Dutch Caribbean that is known for its unique ecosystems and rich 

biodiversity both above and below the waterline. Only 5 km from Saba lies the Saba Bank, the third 

largest atoll in the world and largest marine protected area of the Kingdom of the Netherlands. The 

rich biodiversity and abundance of marine species attracts tourists and fishermen to Saba and the 

Bank. Both fisheries and tourism are therefore of great socio-economic importance to Saba. 

However, both sectors have a direct impact on Saba’s ecosystems. For instance, in both the lobster 

and redfish trap fisheries, species are being overfished, with bycatch being an issue of concern. The 

Saba Conservation Foundation conserves and enhances the unique terrestrial and marine 

environment of Saba and therefore plays an important role in both sectors. 

A precautionary and adaptive management approach must be developed to halt the decline of the 

fisheries stocks. For this approach a mutual understanding and cooperation between stakeholders, in 

this case fishermen, residents and tourists, is required. A first step towards this understanding is to 

engage in a dialogue with them. Engaging with stakeholders is important to understand their 

knowledge and interests, interact more effectively with them and increase their support for given 

policies or programs, that may be executed by the Saba Conservation Foundation. Therefore, my 

internship aims to assess fishermen’s perceptions and the knowledge and attitudes of residents and 

tourists on and towards Saba’s fisheries.  

From a literature review and semi-structured interviews, I obtained fishermen’s perceptions on the 

current status of Saba’s fisheries. The perceptions of Saba’s residents and tourists on the current 

status of Saba’s fisheries were obtained through a questionnaire about seafood and sharks.  

Although my study was challenged by interview and questionnaire limitations, I found that fishermen 

have not really noticed a change in their fisheries stocks, despite the monitored decline. 

Furthermore, from fishermen’s perceptions it becomes clear that overfishing and bycatch are issues 

to be tackled, with the help of funding and/or assistance to improve the current status of Saba’s 

fisheries. I also found that residents and tourists know the most important commercially fished 

species on the Saba Bank and prefer and/or mostly eat those species as well. The most important 

reasons not to eat a certain type of seafood for both respondent groups relates to environmental 

concerns such as: endangered-, overfished- and/or protected species. Hence, residents and tourists 

know quite a lot about Saba’s fisheries and seem to act on that knowledge most of the time. 

Moreover, residents and tourists have a very high knowledge level on sharks and both a positive 

attitude towards them. Releasing sharks caught as bycatch is strongly preferred by both respondent 

groups.  

My internship shows that Saban fishermen are willing to solve the current issues of overfishing and 

bycatch and that residents and tourists want to see a sustainable fishery in which sharks are treated 

well. Therefore, it is important that fishermen, residents and tourists come together and collaborate 

to support sustainable fishing practices on Saba and the Saba Bank.
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1. Introduction  

1.1. Background of the study  
Saba or locally called The Unspoiled Queen is a tropical island located in the Dutch Caribbean. Saba is 

a small dormant volcano (13 km2 in area) that counts less than 2000 inhabitants (Mueller, 1994 ; CBS, 

2020). The island is known for its unique ecosystems that support a rich biodiversity both above and 

below the waterline (De Freitas et al., 2016 ; Schultz et al., 1999). Only 5 km from Saba there is a 

submerged atoll (ring shaped reef) called the Saba Bank, which is one of the three largest atolls in the 

world (Meesters, 2010). The Saba Bank Nature Park that covers approximately 2700 km2 is the 

largest marine protected area in the Kingdom of the Netherlands and harbors the highest 

biodiversity (Bos et al., 2016). 

Due to the high biodiversity and abundance of marine species, the coastal waters of Saba and the 

Saba Bank are an important natural resource for Saba and surrounding islands (Hoetjes & Carpenter, 

2010). By the early 1900s, the Saba Bank was already recognized as an important fishing area for 

Saban fisherman. Later in the 1970s and 1980s the bank was also fished by many other countries, 

that were drawn by the large fish stocks. To protect the bank from overfishing and anchoring several 

legislations were put into place. Since the mid-1990s only licensed fishing vessels are allowed to fish 

on the bank. Furthermore, the bank was designated as a nature reserve and protected area under 

the SPAW-protocol (Protocol Concerning Specially Protected Areas and Wildlife) by the Dutch 

government in 2010 and as a Particularly Sensitive Sea area (PSSA) by the International Maritime 

Organization (IMO) in 2012. This gave the Netherlands extended possibilities to regulate 

international shipping and anchoring (Bos et al., 2016). In addition, “Yarari” a marine mammal and 

shark sanctuary was established in 2015 to ensure the protection of marine mammals and sharks 

(Debrot et al., 2017).   

The Saban commercial fishing fleet has long consisted of 10 vessels that participate in either or both 

of two distinct types of fisheries: a lobster trap fishery and a redfish (snapper) trap fishery (Bos et al., 

2016 ; Toller & Lundvall, 2008). Despite the small size of the fishing fleet, fishing is an important 

economic activity for Saba and fish an important food source (Miller et al., 1992 ; Toller & Lundvall, 

2008). As stated by Bos et al., (2016) “the relative contribution of fisheries to Saba’s gross domestic 

product (GDP) is more than 20 times higher than the contribution of the Dutch north Sea Fishery to 

the Dutch GDP.  

Not only fishermen are drawn by the abundance of marine species, but also tourists come to enjoy 

Saba and its coastal waters for its unique ecosystems and rich biodiversity. Unsurprisingly most 

tourist visit the island to go scuba diving or hiking. Just like fishing, tourism forms an important 

economic activity that contributes to most of the Saban incomes (Van de Kerkhof et al., 2014). 

Moreover, tourism is seen as an important economic development tool for the island (Schultz et al., 

1999). As both tourism and fishing depend on healthy ecosystems, conservation and restoration are 

crucial to the island economy (Hawkins et al., 2005 ; Van de Kerkhof et al., 2014).  

However, both sectors also have an impact on Saba’s ecosystems. The latest report on the status and 

trends in Saba Bank fisheries suggest that in both the lobster and redfish trap fisheries, species are 

being overfished. For instance exploitation levels based on length with respect to maximum 

sustainable yield (MSY) suggest that the lobster stock is being overfished. The mean size of the 

lobsters landed has been decreasing over the last 5 years. Also, the silk- and vermillion snapper from 

the redfish fishery appear overfished and some species caught as bycatch, such as the red hind 

appear to be fully exploited (Brunel et al., 2021).  



8 
 

In addition, nurse sharks are a common bycatch in the lobster fishery. These sharks are thought to be 

a nuisance to the Saban fishermen, as the sharks consume catch and bait, and damage trap gear 

(Toller & Lundvall, 2008). Unfortunately, nurse sharks (mainly juveniles) are therefore sometimes 

moved, killed or retained for personal consumption (Bos et al., 2016 ; Brunel et al., 2021 ; Toller & 

Lundvall, 2008). Apart from the intrinsic value of fish species, moving, killing or retaining non-

targeted species is contrary to nature conservation of the Saba Bank (Debrot et al., 2017 ; Van Beek 

et al., 2014).  

Also, tourism has an impact on the islands environment (Apostolopoulos & Gayle., 2002 ; Briguglio, 

L., & Briguglio, M., 1996). Even though Hawkins et al., (2005) show that the direct impact of dive 

tourism on Saba’s marine park is negligible, the development of tourism requires infrastructure. 

Which does directly impact the environment. This is evidenced by the new harbour. This project is 

expected to have a major impact on the elkhorn coral population and nest sites of the red-billed 

tropicbirds, both protected species (Public Entity Saba, 2021 ; Swierstra, 2021).  

To conserve and enhance the unique terrestrial and marine environment a non-profit organization, 

The Saba Conservation Foundation (SCF) was established in 19971. They do this through education, 

scientific research, monitoring and enforcement. As mentioned before, fisheries and tourism depend 

on conservation, making the SCF an important stakeholder for both sectors. For example, the SCF 

makes sure the island is attractive for tourists by maintaining the hiking trails and dive spots. In turn, 

tourists pay park fees for these activities, which makes these two groups dependent on each other. 

Another task of the SBMU (Saba Bank Management Unit), part of the SCF, is to monitor Saba’s 

fisheries. The fisheries monitoring project has been in place since 2010 and consists of trip logs, short 

interviews with fishermen, on board sampling and port/dock measurements (including mixed fish, 

redfish and lobsters). The data collected within this project is used for assessment reports every five 

years on the status and trends of the Saba Bank fisheries, which is again used to inform fisheries 

regulations (Brunel et al., 2021 ; De Graaf et al., 2017).  

As mentioned before some fisheries stocks are still in decline, where overfishing and bycatch play an 

important role. To halt this decline De Graaf et al., (2017) suggested various fisheries measures and 

recommended to develop precautionary and adaptive management approaches. For those, a mutual 

understanding and cooperation between stakeholders, in this case fishermen, residents and tourists, 

is required. A first step towards this understanding is to engage in a dialogue with them. Whitin the 

scope of my internship at the SCF, this involved interviews with fishermen and a questionnaire with 

residents and tourists about the current status of Saba’s fisheries.   

1.2. Problem statement & purpose of the study  
Engaging with stakeholders is important to understand their knowledge and interests. Knowing their 

knowledge and interests is key to interact more effectively with them and increase their support for 

given policies or programs, that may be executed by the SCF (Schmeer, 2000). As mentioned before, 

The Saba National Marine Park and the Saba Bank are protected areas and overfishing and bycatch 

are major concerns. Also, shark protection plays and important role as both areas are a marine 

mammal and shark sanctuary and sharks play an important role in tourism development (Mazzoldi et 

al., 2019). Therefore, the emphasis of my internship is on overfishing, bycatch and sharks. Currently, 

it is unknown what fishermen, think of the current states of the Saba Bank fisheries, in particular 

 
1 Saba Conservation Foundation. (n.d.). To preserve and manage Saba’s natural and cultural heritage. 

Retrieved from: http://www.sabapark.org/   

 

http://www.sabapark.org/
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overfishing and bycatch. Furthermore, it is unknown what residents and tourists know about and 

what their attitudes are towards Saba’s fisheries and sharks. Therefore, the aim of my study is to 

assess fishermen’s perceptions and the knowledge and attitudes of residents and tourists on and 

towards Saba’s fisheries.  

The aim of my study is divided into three research questions:  

1. What are fishermen’s perceptions on the current status of Saba’s fisheries?  

2. What do residents and tourists know about Saba’s fisheries and how do they act on that 

knowledge?  

3. What are the knowledge and attitudes of residents and tourists on and towards sharks?  

Results from my internship can be seen as a first step to assess fishermen’s, residents and tourists 

perceptions about Saba’s fisheries and thus a first step towards a mutual understand and 

cooperation between them. My study will also suggest improvements in fisheries monitoring and 

management, contributing to the sustainability of the fishing sector. 

Chapter 2 describes the study area and methods that I used to collect and analyze data. Chapter 3 

presents the fishermen’s perceptions on the current status of Saba’s fisheries. In chapter 4 and 5 you 

will find out what residents and tourists know about Saba’s fisheries and sharks. In the discussion and 

conclusion you will find out what the perceptions of fishermen, residents and tourists tell us and how 

their perceptions can be used to come together to support sustainable fishing practices on the Saba 

Bank. 



10 
 

2. Methodology  

2.1. Study area  
Figure 1 shows the island of Saba. Saba is a volcanic island located in the Dutch Caribbean. It is the 

smallest special municipality (public entity) of the Netherlands and lies in the northern leeward 

islands of the West Indies (De Freitas, 2016). Saba has a tropical climate with an annual average 

rainfall of 1100mm. However, due to the range in elevations, from sea level to 877m at the top of 

Mt. Scenery climate ranges from savannah to monsoon. Mt. Scenery is also the highest point of the 

Kingdom of the Netherlands (Van‘t Hof, 2017). The Capital, The Bottom is one of the main villages 

together with Windwardside and Zions Hill (Hell’s Gate). The island counts 1918 inhabitants of which 

958 females and 960 males (CBS, 2021a). The main language is English, followed by Spanish. Hardly 

anyone speaks Dutch as a first language (CBS, 2014). The amount of tourists varies per month, with 

the highest number of tourists during the summer months June to August. There were around 100 to 

200 visitors a month by plane, during the same months of my internship September to December in 

2020 (CBS, 2021b).  

Figure 2  shows the Saba Bank, located only five kilometers from Saba, with its depths divided into 

quadrants. Each fishermen operates from Fort Bay harbor and fishes in a certain quadrant on the 

Saba Bank with traps (mainly) and/or long lines. A trap line is a line with a series of traps hang to it. 

The number of traps can vary per line and the traps are either targeting redfish or lobsters. In 2020, 

33.000 lobster- and 30.000 redfish traps were set. With those traps around 40 tons of lobsters and 50 

tons of redfish was caught. Furthermore, around 6 individual nurse sharks were caught each lobster 

fishing trip (Brunel et al., 2021). As stated by Brunel et al., (2021) “The estimated annual number of 

nurse sharks caught and released thus varies between a low of 1400 for 2018 and a high of 4000 

individuals per year in 2019 for the lobster fishery, and between 60 and 200 for the redfish fishery”.  

2.2. General overview of my research approach  
For my internship different data sources, data collection methods and data analyses were used. 

Figure 3 shows a general overview of the methods, data and results (answers to the research 

questions). First a literature search and semi-structured interviews were used to obtain fishermen’s 

perceptions on the current status of Saba’s fisheries. Next, the perceptions of the fishermen and 

additional scientific articles served as an input for the questionnaire. The questionnaire responses 

were analysed with a word count and statistical analysis to obtain the perceptions of residents and 

Figure 5 Map of Saba with elevations, roads and hiking trails (Paul Illsley, 2010) 

Figure 1 The Saba bank divided into depth quadrants (SCF, n.d.) 

 

 

Figure 2 The Saba bank divided into depth quadrants (SCF, n.d.) 

 

 

Figure 3 The Saba bank divided into depth quadrants (SCF, n.d.) 

 

 

Figure 4 The Saba bank divided into depth quadrants (SCF, n.d.) 
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tourists on Saba’s fisheries and sharks. Below data collection, extraction and analysis for each 

research question is described in further detail.  

 

Figure 1 General overview of my research approach 

2.3. Fishermen’s perceptions on the current status of Saba’s 

fisheries  
Data collection  

A literature search and semi-structured interviews were used to collect data (scientific articles and 

interview notes) for obtaining fishermen’s perceptions on the current status of Saba’s fisheries 

(RQ1). Scientific articles were obtained via Google Scholar, Scopus and the WUR library, using key 

words. The key words to search for scientific articles included: Saba Bank, fisheries, commercial 

fishery, fishermen, status and trends. Only English peer reviewed articles, containing two or more 

key words in the title or abstract were selected. From one relevant article I obtained others by 

looking at titles in the references with similar key words (snowball method). The interview notes 

were obtained from 6 semi-structured interviews (Appendix 1) of approximately 15 minutes, with the 

skippers from: Brigette, Rhiannon, Donna Mae, Spirit of Saba, Navigator and Lady Carolina. Figure 4 

shows Saba’s fishing fleet with their names and relative locations in relation to the harbor entrance. 

Thus, six out of eight skippers were interviewed. The aim of these interviews was to get a general 

idea of Saba’s fisheries and obtain the perceptions of these fishermen on the current status of it, 

with a focus on overfishing and bycatch. Their perceptions are a valuable addition to my study as 

fishermen are an important stakeholder that should be involved in improving the sustainability of the 

sector.  

 

Figure 2 Fishing fleet of Saba and relative locations in relation to the harbor entrance 

Data extraction & analysis  

From all scientific articles six were analyzed further to get a general idea of Saba’s fisheries and 

fishermen’s perceptions which were: Bos et al., 2016 ; Toller & Lundvall, 2008 ; De Graaf et al., 2017, 
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Hoetjes & Carpenter, 2010 ; Brunel et al., 2021 ; Winter & van Beek, 2015. As I could not record the 

semi-structured interviews with the fishermen, I made notes during the interviews paying attention 

to voice and body language. To extract the perception of fishermen I read these notes several times.  

Together with the scientific articles, my observations in the harbor and close communication with 

the SCF staff fishermen’s perceptions on the current status of Saba’s fisheries were described in 

chapter three.   

2.4. Residents and tourists knowledge about Saba’s fisheries and 

knowledge on and attitudes towards sharks  
To collect data, or in this case obtain the perceptions of residents and tourists about Saba’s fisheries 

(RQ2) and sharks (RQ3) a questionnaire was used. The questionnaire responses were analyzed using 

statistics and word counts. The questionnaire in Appendix 2 was created using examples from 

scientific articles with similar research objectives such as Drymon et al., 2017, Friedrich et al., 2014, 

Garla et al., 2015 and Mcclellan Press et al., 2016, and close communication with the SCF staff and 

Dolfi Debrot. Together we decided that the questionnaire should include two topics, (1) seafood to 

obtain residents' and tourists' knowledge of Saba's fisheries and (2) sharks to obtain residents' and 

tourists' knowledge on and attitudes towards sharks. Both a paper version and online version in 

google forms of the questionnaire were made.  

Data collection with the questionnaire   

The questionnaire was further sub-divided into six part containing open, yes/no, multiple choice and 

Likert-scale questions. As shown in Table 1 different questionnaire parts were used to collect data for 

research question two (RQ2) and research question three (RQ3). A total of 88 questionnaires were 

completed by residents and a total of 35 questionnaires by tourists. I started with distributing the 

questionnaires face to face in Windwardside, The Bottom and Fort Bay. Later, due to time limit, I 

posted the questionnaire on Facebook and I shared the link via WhatsApp and email. I also used 

posters with a QR-code that referred to the questionnaire. These posters were put in crowded places 

such as the supermarkets, restaurants, shops and government buildings. 53 out of the 88 

questionnaires done by residents and 13 out of the 35 questionnaires done by tourists were done 

online.  

Data extraction and analysis of the questionnaire  

After collecting the questionnaires, all written and numeric answers were manually typed into Excel 

and imported into SPSS for analysis. The data analysis of the questionnaire responses depended on 

the type of data (open questions, yes/no, multiple choice questions or Likert-scale questions). For the 

open questions a word count as described below was used and for yes/no and multiple choice 

questions descriptive statistics (frequencies) were used. For the Likert-scale questions both 

descriptive statistics (frequencies) and three non-parametric tests were used. These were, one 

sample Wilcoxon signed rank test, Mann Whitney U test and the Kruskal Wallis test. For each 

research question and corresponding questionnaire parts the data analysis is described below. The 

data analysis was done the same for both respondent groups.  

Table 1 Research questions with corresponding questionnaire parts 

Research question  Questionnaire part(s) used to 
extract data  

Data analysis   

RQ2) What do residents 
and tourists know about 
Saba’s fisheries and how do 

Part 1) Seafood including three open 
questions about: 1.1 seafood 
consumption, 1.2 reasons not to eat 

Part 1) descriptive statistics 
and a word count analysis  
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they act on that 
knowledge?   

seafood types and 1.3 commercially 
fished seafood in Saba.  
 

RQ3) What are the 
knowledge and attitudes of 
residents and tourists on 
and towards sharks?   

Part 2) general knowledge about 
sharks including 5 yes/no questions.  
Part 3) general knowledge Saba’s 
sharks including 5 yes/no questions.  
Part 4) attitudes towards sharks 
including an open question and 7 
statements about sharks.  
Part 5) bycatch including three 
multiple choice questions about the 
bycatch of sharks.  
Part 6) general information 
containing multiple choice questions 
of demographic characteristics 
(gender, age education level) of both 
respondent groups 

Part 2) descriptive statistics  
Part 3) descriptive statistics  
Part 4) word count analysis 
and descriptive statistics 
with three non-parametric 
tests  
Part 5) descriptive statistics  
Part 6) descriptive statists  

 

In order to obtain the knowledge of residents and tourists about Saba’s fisheries (RQ2) I used 

descriptive statistics and a word count analysis. The descriptive statistic outputs or frequency tables 

including the number of respondents per group, frequencies and/or percentages and/or valid 

percentages (corrected for missing answers) can be found in chapter 4 and Appendix 3 (Part 1). Open 

question 1.2. about reasons not to eat a certain type of seafood was analysed using a word count 

analysis (Appendix 3 (Part 1)). In my study a word count analysis consisted of analysing written 

answers for open questions by counting the most frequently used words and creating categories in 

which the written answers could be divided. In order to count the most frequently used words I 

made a word cloud with Pro Word Cloud of all written answers for both respondent groups. The 

more a specific word appears in a phrase or sentence the bigger an bolder it appears in the word 

cloud. With the biggest and boldest words I created categories that the written answers could be 

divided into. For example for the words endangered, overfished or protected I created a category 

environmental concern. After, creating the categories I dragged all the answers into a category and 

counted the amount of answers in each category to see what answer was most commonly given and 

thus what opinion was shared by the largest part of the group.   

In order to assess the level of knowledge and attitudes of residents and tourists on and towards 

sharks I used descriptive statistics, a word count analysis and conducted three non-parametric tests. 

The descriptive statistic outputs or frequency tables including the number of respondents, 

frequencies and/or percentages and/or valid percentages can be found in chapter 5 and Appendix 3 

(Part 4). The open question 4.1. “I consider sharks to be” was again analysed using a word count 

analysis that can be found in Appendix 3 (Part 4). For this question I again created a word cloud with 

the written answers from both respondent groups and counted the most commonly used words that 

emerged from the word cloud. For the Likert-scale questions with statements about sharks 

descriptive statistics and three non-parametric tests were used. The first non-parametric test, a one 

sample Wilcoxon signed rank test was chosen, because each Likert scale item was considered ordinal 

and not normally distributed (Meek et al., 2007 ; De Winter & Dodou, 2010). This test was preformed 

to check if respondents from both respondent groups significantly differed in their rating of 

statements about sharks. To analyse the effect of demographic characteristics gender, age and 

education (Appendix 3 (Part 6)) on the level of agreement for each statement about sharks two other 
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non-parametric tests were run. For the independent variable gender the Mann-Whitney U test was 

used and for the independent variables age and education the Kruskal-Wallis test was used (Hecke, 

2012 ; McKight & Najab, 2010). These tests were chosen, as the dependent variable is measured on 

an ordinal scale, the independent variable consists of two independent categorical groups (Mann-

Whitney) or more (Kruskal-Wallis), and because the observations are independent and not normally 

distributed. All the test statistics can be found in Appendix 3 (part 4). After the Kruskal Wallis test, a 

pairwise comparison was preformed to see which specific groups of the independent variables were 

statistically significantly different from each other.
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3. Fishermen’s perceptions on the current status of 

Saba’s fisheries  
Most skippers of the fishing vessels that operate from Fort Bay harbor have been fishing for over 10 

years. As mentioned before the fisheries stocks have changed quite a bit over these years (Brunel et 

al., 2021). Some fishermen have noticed a change, but opinions about stock changes are divided. 

Some fishermen say it just depends on the year, season or fishing spot, but two of them point out 

hurricanes, fishing pressure and overfishing as reasons for the stock change. In both the lobster and 

redfish fisheries certain species are being overfished (Brunel et al., 2021). Overfishing is in the 

interests of Saban fishermen as they may have to reduce their fishing pressure in order to let the 

stocks recover. This means that they will make less profit, if they want ensure the future of their 

fisheries.  

Fisheries monitoring  also shows that non-targeted species such as the queen triggerfish, white 

grunt, red hind and nurse shark are caught on the Saba Bank during fishing trips (Bos et al., 2016 ; 

Brunel et al., 2021 ; Toller & Lundvall, 2008). For example, on a day trip most fishermen indicate to 

catch around 10 nurse sharks, depending on when and where they fish. This is indeed close to the 

measured mean catch per trip targeting lobsters in 2019 and 2020, namely six nurse sharks per trip 

(Brunel et al., 2021). Most fishermen also indicate that the bycatch of nurse sharks affects their 

lobster catch. They mention that some nurse sharks consume their catch and/or bait or block the 

entrance of the traps, which stops lobsters from going in.  

On reducing the bycatch of non-targeted species, opinions are divided. There are some fishermen 

that are not ‘that’ interested in reducing bycatch. They sell most of their non-targeted species or they 

are not bothered by the nurse sharks, because they have enough traps to cover up the loses. On the 

other hand there are some fishermen who would like to reduce bycatch of non-targeted species. 

Especially the bycatch of nurse sharks, in order to increase their lobster catch. However, most 

fishermen seem sceptical that this will actually happen in the near future. According to them, a 

solution has been talked about for a long time and several different traps have been tried, but no 

concrete solution has been found. This is also evidenced by quotes from two fishermen “there is no 

way of doing it” and “they been telling me for decades”. Because no solution has been found, nurse 

sharks may still be killed by certain fishermen (Brunel et al., 2021 ; Toller & Lundvall, 2008). When 

nurse sharks are released alive they tent to go into the same trap again, as they are very site 

attached (Bos et al., 2016). As mentioned above this has an impact on the catch rates. That is why 

nurse sharks are sometimes released further on or killed. Even though nurse sharks are protected, 

this cannot always be controlled.  

If a solution to the bycatch of non-targeted species is found most fishermen would be willing to try it. 

Also, overfishing is an issue fishermen want to address to ensure the future of Saba’s fisheries2. 

However, most fishermen indicate that there should be some kind of funding or assistance to change 

their way of fishing to tackle these issues. This is also confirmed by the SCF. It is not so much the 

willingness of fishermen to change, but more the lack of financial or labour support.   

 
2  The Daily Herald. (2019). Saba fishermen unite and form association. Retrieved form: 
https://www.thedailyherald.sx/islands/saba-fishermen-unite-and-form-association.  

https://www.thedailyherald.sx/islands/saba-fishermen-unite-and-form-association


16 
 

4. Knowledge of residents and tourists about Saba’s 

fisheries  

4.1. Demographic characteristics  
In the questionnaire three demographic characteristics, namely, gender, age and highest achieved 

education level of the residents and tourists where collected. Appendix 3 (Part 6) summarizes these 

results in a frequency table. Of the total N=88 residents, 43 are male, 43 are female and 3 others did 

not say. Of the N=35 tourists 23 are male and 12 are female. Figure 5 shows the percentages for age, 

with N=88 for the residents and N=35 for the tourists. For both residents and tourists most 

respondents belong to age group ‘26-35’. For residents this is followed by age groups ‘36-45’, ‘56-65’, 

‘66-75’, ‘46-55’, ‘18-25’, ‘76-85’ and ‘86+’. For tourists this is followed by age groups ‘18-25’ and ‘46-

55’, ‘56-65’, ‘36-45’ and ‘66-75’. There are no tourists in group ‘75-85’ and ‘86+’. Figure 6 shows the 

highest achieved education level of the residents, with N=86 and the tourists, with N=35 in valid 

percentages (corrected for missing answers). Both groups have the highest percentage for 

‘university’. For residents this is followed by ‘college’, ‘high school’ and ‘grade school’ and for tourists 

this is followed by ‘high school’, ‘college’ and ‘grade school’.   

 

Figure 3 Age groups in percentage (%) for residents (N=88) and tourists (N=35) 

 

Figure 4 Highest achieved education level in percentage (%) for residents (N=86) and tourists (N=35) 
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4.2. Seafood consumption  

Seafood consumption by residents  
Figure 7 shows the percentage of each seafood type of all the most frequently eaten seafood types 

by 88 residents. Of all the total types of seafood, redfish is eaten most often, followed by shrimp, 

spiny lobster, mahi mahi, tuna, other and wahoo. Other include: oyster, grouper, barracuda, squid, 

crabs, turtle, scallops, calamari, octopus, jack, whelks, coney, parrotfish and mussels. Salmon, 

lionfish, conch, triggerfish, red hind, tilapia, white grunt, shark and swordfish are the least eaten of 

the queried seafood types by residents.  

 

Figure 5 Most frequently eaten seafood types in percentage (%) by residents (N=88) 

Residents were then asked what would be their reason not to eat a certain type of seafood. From all 

88 residents, 83 written answers were given Appendix 3 (Part 1). From those 83 answers most 

answers, 46 refer to the category ‘environmental concern/sustainability’. Then, 15 answers refer to 

the category ‘taste/texture’. Other reasons not to eat a certain seafood type can be found in 

categories ‘diet/health’, ‘accessibility’ and ‘other’.   

Finally, residents were ask which species they think are commercially fished on the Saba Bank (from 

one to five in declining order of importance). Table 2 shows the top five species chosen by residents.  

Table 2 Top five commercially fished species as indicated by residents 

1 Redfish  

2 Lobster 

3  Mahi mahi 
4 Wahoo 

5 Tuna  
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Figure 8 shows the percentage of each type of seafood of the total types of seafood eaten by 35 

tourists during their stay on Saba. Of all the total types of seafood eaten, tuna is the eaten most, 
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Figure 6 Most eaten seafood types in percentage (%) by tourists (N=35) 

Tourists were then asked what would be their reason not to eat a certain type of seafood. All 35 

tourists gave a written answer Appendix 3 (Part 1). From those answers most, namely, 25, refer to 

the category ‘environmental concern/sustainability’. Then, 9 answers refer to the category 

‘taste/texture’ and other reasons not to eat a certain type of seafood can be found in the categories 

‘health/diet’, ‘accessibility’ and ‘other’.  

Finally, tourists were ask which species they think are commercially caught on the Saba Bank (from 

one to five in declining order of importance). Table 3 shows the top five species chosen by tourists.  

Table 3 Top five commercially fished species as indicated by tourists 

1 Redfish  

2 Lobster 
3  Mahi mahi 

4 Wahoo 

5 Lionfish  
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5. knowledge of- and attitudes towards sharks  

5.1. General knowledge of sharks 

General knowledge of (Saba’s) sharks residents  
Table 4  shows the valid percentages for yes, no and I don’t know (Idk) for each question related to 

the general knowledge of sharks, given by residents. For each question the majority of the residents 

answered yes. When looking at each question separately the percentages are most divided for 

question 2.3.  

Table 4 Valid percentages (%) for questions general knowledge of sharks residents  

Questions Yes No Idk 
2.1. Do you think sharks are a sign of a healthy ecosystem?  92 1 7 
2.2. Do you think shark loss could have harmful effect to the marine environment?  86 7 7 
2.3. Do you think that fishing other species could harm shark populations?  74 17 10 
2.4. Do you think that some species of sharks may be currently endangered?  83 8 8 
2.5. Do you think human presence and activities may influence shark behavior?  91 2 7 

 

Table 5 shows the valid percentages of yes, no and Idk, for each statement related to the general 

knowledge of Saba’s sharks given by residents. Statement 3.2., 3.3., 3.4. and 3.5. have the highest 

percentage for yes. Statement 3.1. has the highest percentage for no.  

Table 5 Valid percentages (%) for questions general knowledge of Saba's sharks residents  

Statements  Yes  No  Idk 
3.1. Sharks are commercially fished in Saba   3 85 11 
3.2. Sharks are legally protected in Saba   76 6 18 
3.3. Sharks are caught incidentally when fishing for other species in Saba   76 7 17 
3.4. Sharks meat is consumed on Saba  41 32 27 
3.5. The coastal water of Saba including the Saba Bank are an important birth and 
mating area to sharks  

77 1 22 

 

General knowledge of (Saban) sharks tourists  
Table 6 shows the valid percentages of yes, no and Idk for each question related to the general 

knowledge of sharks given by tourists. For each question most tourists answered yes. When looking 

at each question separately, question 2.1. has the highest percentage for no.  

Table 6 Valid percentages (%) for questions general knowledge of sharks tourists 

Questions Yes No Idk 
2.1. Do you think sharks are a sign of a healthy ecosystem?  94 7 0 
2.2. Do you think shark loss could have harmful effect to the marine environment?  97 0 3 
2.3. Do you think that fishing other species could harm shark populations?  90 3 7 
2.4. Do you think that some species of sharks may be currently endangered?  87 3 10 
2.5. Do you think human presence and activities may influence shark behavior?  87 3 10 

 

Table 7  shows the valid percentages of yes, no and Idk for each statement related to the general 

knowledge of Saba’s sharks given by tourists. Statements 3.2. 3.3. and 3.5. have the highest 

percentage for yes. Statement 3.1. and 3.4. have the highest percentage for Idk.    
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Table 7 Valid percentages (%) for questions general knowledge of Saba's sharks tourists 

Statements  Yes  No  Idk 
3.1.Sharks are commercially fished in Saba   7 42 52 
3.2.Sharks are legally protected in Saba   49 13 39 
3.3.Sharks are caught incidentally when fishing for other species in Saba   87 0 13 
3.4.Sharks meat is consumed on Saba  16 29 55 
3.5.The coastal water of Saba including the Saba Bank are an important birth and 
mating area to sharks  

65 3 32 

 

5.2. Attitudes towards sharks  
In the fourth part of the questionnaire the residents and tourists were asked about their attitudes 

towards sharks. Answers to such questions enable me to get a general idea of people’s opinions 

towards sharks. 

Attitudes towards sharks residents  
First residents had to finish the sentence “I consider sharks to be .. “ Appendix 3 (Part 4). From a total 

of N=88 residents 86 written answers were given. Most residents use the word important (18 times), 

followed by the word dangerous (10 times). Cool was used 6 times and awesome 5 times.  

The residents were also asked to indicate their level of agreement with seven statements about 

sharks. The results are summarized in a frequency table in Appendix 3 (Part 4). Figure 9 shows the 

valid percentages for each statement. In general most residents have a positive attitude towards 

sharks. When looking at each statement separately “sharks should be conserved because they have 

the right to exists”, “I enjoy seeing sharks in the ocean” and Saba’s sharks need to be protected” 

have the highest percentages for strongly agree. The statements “sharks are a threat to humans”, 

“sharks are of little use or importance to humans” and sharks are good to eat” have the highest 

percentages for strongly disagree. For the statement “I am afraid of sharks the level of agreement 

varies most, but is more towards disagree than agree.  

 

Figure 7 Level of agreement residents in valid percentages (%) for each statement about attitudes towards sharks 
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The results from the one sample Wilcoxon signed rank test Appendix 3 (Part 4). indicate that the 

residents statistically significantly rate the statements “Sharks should be conserved because they 

have the right to exist”, “Saba’s sharks need to be protected” and “I enjoy seeing sharks in the 

ocean” with strongly agree (p<0.05, Ha>3) and the statements “sharks are a threat to humans”, 

“sharks are of little use or importance to humans ”and “sharks are good to eat” with strongly 

disagree (p<0.05, Ha<3). The statement “I am afraid of sharks” is not statistically significantly rated 

with more agree or disagree (p<0.05,Ha=3) by the residents.  

Relationship between demographic characteristics and attitudes towards sharks residents   
To check whether the results of attitudes towards sharks are influenced by the background of the 

residents two non-parametric tests were run. For gender the Mann-Whitney U test was used. For the 

age and highest achieved education level the Kruskal-Wallis test was used. 

The results of the Mann-Whitney U test Appendix 3 (Part 4)  for gender indicates that the distribution 

for each statement is the same across categories of gender (p> 0.05), with the exception of 

statement 4.3. “Sharks are good to eat”. In other words, there is no difference between males and 

females in level of agreement for each statement, with the exception of statement 4.3. For 

statement 4.3. there is a statistical significant difference between males and females in the level of 

agreement. The mean rank for males and females is respectively, 48.79 and 38.21 which indicates 

that males tend to agree more with “sharks are good to eat” than females.  

The results of the Kruskal Wallis test Appendix 3 (Part 4)  indicate that the distribution for each 

statement is the same across categories of age and highest achieved education level (p> 0.05). With 

the exception of the distribution of statement 4.3. “sharks are good to eat” and 4.8. “I am afraid of 

sharks” (p< 0.05) for age and distribution of statements 4.3. “sharks are good to eat”, 4.4. “sharks are 

of little use or importance to humans” and 4.7. “sharks are a threat to humans” for education. In 

other words, the distribution of the level of agreement for the statements 4.3. (χ2(7) = 

25.554, p <0.01) and 4.8. (χ2(7) = 17.708, p=0.013) are not the same across categories of age. And the 

distribution of the level of agreement for the statements 4.3. (χ2(3) =8.853, p = 0.031), 4.4. (χ2(3) = 

9.004, p = 0.029) and 4.7. (χ2(3) = 21.766, p <0.01) are not the same across categories of education.  

To test which specific groups of the independent variables age and education are statistically 

significantly different a post-hoc test was performed. The results of the post-hoc test for age vs 4.3. 

and 4.8. using Dunn's test with Bonferroni correction revealed two pairs for statement 4.3. to be 

significantly different. Categories 18-25 (with mean rank 31) and 56-65 (with mean rank 67.17) and 

categories 26-35 (with mean rank 32.13) and 56-65 (with mean rank 67.17) are significantly different 

(p < 0.05). Indicating that age group 56-65 rank statement 4.3. “sharks are good to eat” more 

towards agree than people from age groups 18-25 and 26-35.  

The results of the post hoc test for education vs 4.3., 4.4. and 4.7. reveals one pair for statement 4.3. 

and 4.4. and two pairs for statement 4.8. to be significantly different. Categories university (with 

mean rank 38.01) and high school (56.45) are significantly different for 4.3. Indicating that the high 

school group rank statement 4.3. “sharks are good to eat” more towards agree than people from 

university. Categories university (with mean rank 37.56) and high school (56.21) are significantly 

different for 4.4. Indicating that the high school group rank statement 4.4. “sharks are of little use or 

importance to humans” more towards agree than people from university. Categories College (with 

mean rank 32.80) and high school (with mean rank 64.34) and university (with mean rank 41.37 and 

high school (with 64.34) are significantly different for statement 4.8. Indicating that people from high 

school rank statement 4.8. “I am afraid of sharks” more towards agree than people from college and 

university.    
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Attitudes towards sharks tourists  
Also tourists had to finish the sentence “I consider sharks to be .. “ Appendix 3 (Part 4) . From a total 

of 34 written answers, most tourists use the word important (8 times) and the word beautiful (4 

times). The tourists were also asked to indicate their level of agreement with seven statements about 

sharks. The results are summarized in a frequency table in Appendix 3 (Part 4). Figure 10 shows the 

valid percentages for each statement. In general most tourists have a positive attitude towards 

sharks. When looking at each statement separately “sharks should be conserved because they have 

the right to exists”, “I enjoy seeing sharks in the ocean” and Saba’s sharks need to be protected” 

have the highest percentages for strongly agree. The statements “I am afraid of sharks”, “sharks are a 

threat to humans”, “sharks are of little use or importance to humans” and sharks are good to eat” 

have the highest percentages for strongly disagree.  

 

Figure 8 Level of agreement tourists in valid percentages (%) for each statement about attitudes towards sharks 

The results from the one sample Wilcoxon signed rank test Appendix 3 (Part 4) indicate that the 

tourists statistically significantly rate the statements “Sharks should be conserved because they have 

the right to exist”, “Saba’s sharks need to be protected” and “I enjoy seeing sharks in the ocean” with 

strongly agree (p<0.05, Ha>3) and the statements “sharks are a threat to humans”, “sharks are of 

little use or importance to humans ”and “sharks are good to eat” with strongly disagree (p<0.05, 

Ha<3). The statement “I am afraid of sharks” is statistically significantly rated with disagree 

(p<0.05,Ha<3) by the tourists.  

Relationship between demographic characteristics and attitudes towards sharks tourists   
To check whether the results of attitudes towards sharks are influenced by the background of the 

tourists again two non-parametric tests were run. For gender the Mann-Whitney U test was used. 

For the age and highest achieved education level the Kruskal-Wallis test was used.  

The results of the Mann-Whitney U test Appendix 3 (Part 4) for gender indicates that the distribution 

of the level of agreement for each statement is the same across categories of gender (p> 0.05), with 
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the exception of statements 4.8. “I am afraid of sharks”. In other words, there is no difference 

between males and females in level of agreement for each statement, with the exception of 

statement 4.8. For statement 4.8 there is a statistical significant difference between males and 

females in the level of agreement. The mean rank for males and females is respectively, 15.48 and 

22.83 which indicates that males tend to disagree more with the statement than females.   

The results of the Kruskal Wallis test Appendix 3 (Part 4) indicate that the level of agreement for each 

statement is the same across categories of age and highest achieved education level (p> 0.05). With 

the exception of the distribution of statement 4.3. “Sharks are good to eat” (p< 0.05) for age. In other 

words, the distribution of the level of agreement for statement 4.3. (χ2(5) = 13.750, p = 0.017) is not 

the same across categories of age. To test which specific group of the independent variable age is 

statistically significantly different a post-hoc test was performed. The results of the post-hoc test for 

age vs “sharks are good to eat” using Dunn's test with Bonferroni correction reveals the categories 

26-35 (mean rank 13.83) and 56-65 (mean rank 29.25) to be significantly different, (p < 0.05).  

Indicating that age group 56-65 rank “sharks are god to eat” higher than people from age group 26-

35.   

5.3. Bycatch of sharks  

Residents  
Table 8 shows the valid percentages of the multiple choice question “Do you know what happens 

with sharks caught while fishing in Saba?” given by residents. ‘Released alive’ has the highest 

percentage, followed by ‘I don’t know’ and ‘taken to the harbor and sold’.   

Table 8 Valid percentages (%) multiple response question on bycatch residents (N=88) 

Do you know what happens with sharks caught while fishing in Saba?  

Answers   Percentage (%) 
Taken to harbor and sold 17 

Finned and tossed overboard  3 

Killed and tossed overboard, not finned 7 
Released alive 42 

I don’t know 28 

Other, please specify ………………………………….. 4 

 

Next residents where ask which of the above mentioned options they would prefer to happen? Table 

9 shows the valid percentages of the multiple choice question “Which of these options would you 

prefer to happen?” given by residents. The majority of the residents chose ‘released alive’.  

Table 9 Valid percentages (%) multiple response question on bycatch residents (N=88) 

Which of these options would you prefer to happen?  

Answers   Percentage (%) 

Taken to harbor and sold 6 
Finned and tossed overboard  1 

Killed and tossed overboard, not finned 0 

Released alive 92 

Other, please specify  1 

 

Finally the residents where asked when a shark is most valuable to Saba’s economy. 88% of the 

residents believe a shark is most valuable to Saba’s economy when ‘alive’,  7% when ‘dead’ and 6 % 

did not know.  
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Tourists  
Table 10 shows the valid percentages of the multiple choice question “Do you know what happens 

with sharks caught while fishing in Saba?” given by tourists. ‘I don’t know’ has the highest 

percentage, followed by ‘released alive’ and ‘taken to the harbor and sold’.   

Table 10 Valid percentages (%) multiple response question on bycatch Tourists (N=35) 

Do you know what happens with sharks caught while fishing in Saba?  

Answers   Percentage (%) 

Taken to harbor and sold 11 

Finned and tossed overboard  3 

Killed and tossed overboard, not finned 6 

Released alive 17 
I don’t know 64 

Other, please specify ………………………………….. 0 

 

Next tourists where ask which of the above mentioned options they would prefer to happen? Table 

11 shows the valid percentages of the multiple choice question “Which of these options would you 

prefer to happen?” given by tourists. A strong majority of the tourists chose ‘released alive’. 

Table 11 Valid percentages (%) multiple response question on bycatch Tourists (N=35) 

Which of these options would you prefer to happen?  
Answers   Percentage (%) 

Taken to harbor and sold 0 

Finned and tossed overboard  0 

Killed and tossed overboard, not finned 0 
Released alive 97 

Other, please specify  3 

 

Finally the tourist where asked when a shark is most valuable to Saba’s economy. 94% of the 

residents believe a shark is most valuable to Saba’s economy when ‘alive’,  3% when ‘dead’ and 3 % 

did not know.  
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6. Discussion  
The following sections compare the perceptions of fishermen, residents and tourists  with those in 

the reviewed literature, discuss the limitations of my study and provide possible ways to improve it.  

6.1. Comparison of the results with the literature  
The results of my study are a first step to understand  fishermen’s, residents and tourists perceptions 

towards Saba’s fisheries. I compare my main findings on the perceptions of these groups with other 

studies in the paragraphs below.  

Fishermen’s perceptions on the current status of Saba’s fisheries  

My findings on fishermen’s perceptions on the current status of Saba’s fisheries suggest that Saban 

fishermen have not really noticed a change in the fisheries stocks. This is remarkable, because 

fishermen usually notice a change in the stocks through their fish landings. As James, (2008) shows 

fishermen from neighbouring islands Antigua, Barbuda & Barbados and st. Kitts and Nevis did 

recognize a decline in their fish landings. Moreover, declining fish stocks are a global trend masked 

by the expansion of fisheries grounds and higher fishing efforts (Tello Toral, 2021). Also, Saban 

fishermen have increased their fishing efforts in the past decades. After this, the fishermen voluntary 

lowered their efforts again to let the stocks recover (Brunel et al., 2021). So, it must be that Saban 

fishermen have experienced a change in their fisheries stocks. The oldest fishermen also agrees that 

the stocks have changed due to, among other factors, fishing pressure. From this and my findings, it 

appears that overfishing and bycatch should be issues of concern for Saban fishermen. Saban 

fishermen are willing to address these issues to ensure the future of their industry. Not only on Saba, 

but all over the world fishermen are obliged to adapt their fishing practices to ensure the future of 

their fisheries (Seara et al., 2020 ; Hoehn & Thapa, 2009; Silas et al., 2020). Since, fishing is an 

important social, cultural and economic activity for Saba and many people around the world, 

increasing the sustainability of the sector is an important way to advance the industry and support 

the people who depend on it. This also includes the residents and tourists of Saba.  

Residents and tourists knowledge of Saba’s fisheries   

My findings of the knowledge of residents and tourists of Saba’s fisheries show that both respondent 

groups are aware of the two most important commercially caught fish species in Saba, namely 

redfish and lobsters. Interestingly, the other top five listed species by residents and tourists and their 

preferred or consumed seafood types are hardly recorded in the monitored fisheries (Brunel et al., 

2021). It could be that these seafood types are not monitored, due to import from elsewhere, illegal- 

and/or recreational fishing. For example, pelagic fish species such as tuna are often imported from 

elsewhere (Miyake et al., 2010). Also, illegal fishing practices still occur in the Caribbean and are hard 

to control and include in fisheries monitoring (Alzugaray et al., 2018 ; Ayer et al., 2018 ; Bethel et al., 

2021). In addition, recreational fishing is an important activity on Saba that may account for a good 

proportion of the consumed seafood on the island (Dekker at al., 2014). For example, It is not 

surprising that tourists believe lionfish is caught commercially. The invasive lionfish is harvested and 

consumed by many in the Caribbean to protect the reefs (Morris & Whitfield, 2009). It would be 

interesting to further investigate where seafood comes from when it is not recorded in the fisheries 

monitoring. Perhaps by observing what is being sold in the supermarkets and restaurants. Another 

interesting finding is that for both respondent groups environmental concerns such as endangered 

species are important reason not to eat a certain type of seafood. However, from their preferred 

seafood types (e.g. spiny lobster, redfish and tuna) it seems that residents and tourists do not always 

know which species are endangered or overfished (Brunel et al., 2021, Taylor et al., 2011). Also, 
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Maesano et al., (2020) shows that public concerns about sustainable fish production and fishery 

management has risen. People have a positive perceptions towards sustainable fish products and 

even show a willingness to pay a premium price for the attribute of sustainability. It could be that 

also on Saba residents and tourists are willing to pay more for sustainable fish products. However, 

the willingness to pay is beyond the scope of my study. Since, both respondents groups prefer 

sustainable seafood, making sustainable seafood in Saba more accessible may push people in the 

right direction. Perhaps and additional contribution for sustainable seafood could help make the 

fishing sector more sustainable.  

Knowledge and attitudes of residents and tourists on and towards sharks  

My findings on the knowledge and attitudes of residents and tourists on and towards sharks show 

that both respondents group have a high knowledge level on and a positive attitude towards sharks. 

Also  Friedrich et al., (2014) and Mcclellan Press et al., (2016) show that people have a good 

knowledge of and a positive attitude towards sharks. This is slightly different when comparing with 

my results to Garla et al., (2015). They show that residents of Brazil had a lower knowledge of sharks 

and less positive attitudes towards sharks than tourists. Residents did not completely understand the 

sharks ‘ecological and economic importance. It is great to find that residents and tourists of Saba do 

understand sharks ‘ecological and economic importance. This may be explained by the fact that 

residents and tourists of Saba are very nature oriented. Saba is called ‘The unspoiled queen’ for a 

reason. In addition, knowledge spreads quickly on a small island with few inhabitants. My finding do 

show some differences in attitudes towards sharks between gender, age and education level. Also 

Friedrich et al., (2014) and Garla et al., (2015) show that gender, age and education may influence 

the knowledge of and attitudes towards sharks of respondents. It would be useful to implement 

conservations programs that target specific age and educational groups. Such as the a special 

educational program for children that has already been developed by the SCF. Furthermore, it would 

be interesting to conduct my questionnaire on other Caribbean islands and compare the results. This 

would give an idea of the overall knowledge on and attitudes towards sharks in the Caribbean. 

Eventually, this would help to design specific conservation strategies that take into account the 

different knowledge and attitudes of residents and tourists.  

6.2. Challenges  
The limitations of my study are described as different challenges below. First the challenges in 

obtaining fishermen’s perceptions are described. Secondly, challenges related to the questionnaire 

are discussed. Each paragraph ends with a suggestion to address these challenges in future research.  

Challenges in obtaining Fishermen’s perceptions on the current status of Saba’s fisheries  

I interviewed six out of the currently operating eight fishermen. I noticed that it was difficult to get a 

conversation or discussion going. I received short answers that sometimes were a bit cynical. This 

may be explained by the fact that I was not able to interview the fishermen until they returned from 

a  fishing trip. Often they did not have the time or the desire to talk. Moreover, I was another student 

asking them questions. Therefore, the results of the perceptions of the fishermen on the current 

status of Saba’s fisheries contain less details. Although more detailed information can be obtained 

from the fishermen, it will not affect the main findings of my study. I spoke to many people on the 

island who were knowledgeable about Saba’s fisheries. Especially, talking to family of fishermen, 

former fishermen and the SCF staff who have a good relationship with the fishermen gave good 

insights. My conversations together with literature and observations was plenty to give a good 

description of fishermen’s perceptions. In the future it would be useful to have one person in charge 

who talks to the fishermen and collects information from them. The person in charge can then, for 
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example, ask questions together with an intern. In this way certain questions do not need to be 

asked multiple times. Perhaps fishermen would also feel more taken seriously, if a fixed person is 

available. In addition, it would be interesting to assess the perceptions of fishermen from 

neighbouring islands, conducting the same interview or using method like a participatory game to 

obtain more detailed information (Cleland & San Jose, 2018). More perceptions most likely give a 

better picture of where problems lie and how they might be solved. Fishermen can then improve the 

sustainability of their sector together.    

Challenges related to the questionnaire    

I found it difficult to reach the sample size for tourists during the distribution of the questionnaire. 

Due to Covid-19 there were less tourists on the island and it was difficult to find a place where 

tourists congregated. I tried multiple hotels and restaurants, but in the end I could only conduct my 

questionnaire with 35 tourists. As such, the results probably give a less fair picture of the total tourist 

population of Saba. A larger sample size will give a more precise result and will make it easier to 

identify significant relationships from the data. Although, a larger sample size will give more 

precision, my sample size was large enough to identify relevant trends from the data. I am glad to 

note that the amount of conducted questionnaires exceeded my expectations in regard to my time 

limit on Saba. For future research it would be interesting to increase the sample size and conduct an 

equal amount of questionnaires with residents and tourists. In that way the two respondent groups 

could be compared similar to Garla et al., (2015). And such research would allow to discern trends 

and account for outliers.  

Due to the time limit I also decided to post my questionnaire online. By doing so I did not completely 

know who would conduct the questionnaire and if the respondent would fill in the question honestly. 

When I conduct questionnaires face to face I get a better an idea of someone’s opinion via nonverbal 

communication and I could help a respondent when something is unclear. By putting my 

questionnaire online, some questions were not answered clearly and/or fully, resulting in no 

response items in my statistical analysis. Although the questionnaire responses contained no 

response items, there were too little to affect the main trends found in the data. Therefore, the no 

response items did not affect the main results and conclusions of my study. Moreover, by putting the 

questionnaire online I did reach more respondents and I did not make them give socially preferred 

answers. However, if the time limit allows, I would recommend face to face questionnaires to 

minimize no response items and obtain non-verbal communication.   

Another challenge related to the questionnaire was the word count analysis. For the word count 

analysis I divided the written answers into categories. As I created these categories myself, the 

results could slightly differ when categorized by another scholar. This means that different data can 

be drawn from written answers. Although different data can be drawn from written answers, the 

short answers allowed me to easily put similar answers together in one category, count them and 

draw a conclusion. Therefore, my categories did not influence the main findings of my study. When 

larger pieces of text need to be analyzed in the future I would recommend to use a program such as 

ATLAS.ti to count and code the words. This allows you to keep a good overview of your results. 

However, such programs are costly and did not fall within the scope of my study.  
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7. Conclusions  
In this chapter, I conclude my internship that aimed at investigating fishermen’s perceptions and the 

knowledge and attitudes of residents and tourists on Saba’s fisheries and sharks. Firsts the main 

answer for each research question is described. Then I end the chapter with recommendations to 

come together and support sustainable fishing practices on the Saba Bank.   

RQ1: What are fishermen’s perceptions on the current status of Saba’s fisheries? 

Although, according to the perceptions of the fishermen the fisheries stocks have not really changed, 

they did over the past few decades. Overfishing plays an important role in this change and is a 

concern for Saban fishermen, because they might have to adjust their fishing pressure. Fishermen’s 

perceptions on the current bycatch varies. Some fishermen sell most of their bycatch or are not 

bothered by nurse sharks, but most fishermen want to reduce bycatch, especially the bycatch of 

nurse shark to increase their lobster catch. However, fishermen seem skeptical that a solution for 

bycatch will be found in the near future. If a solution is found the fishermen are willing to try with 

help of funding or assistance. From fishermen’s perceptions it becomes clear that overfishing and 

bycatch are issues to be tackled, with the help of funding and/or assistance to improve the current 

status of Saba’s fisheries and ensure the future of the fishing industry.  

RQ2: What do residents and tourists know about Saba’s fisheries and how do they act on that 

knowledge?  

Both residents and tourist are aware of the two most important commercial fish species caught in 

Saba, namely redfish and lobsters. Also, mahi mahi and wahoo are commercially caught fish species 

mentioned in the top 5 by both respondent groups. Lionfish mentioned by tourists on the fifth place 

of commercially fished species, is not commercially fished in Saba. Although, tuna mentioned on the 

fifth place by residents is a commercial fish species, it is not often recorded in the monitored 

fisheries. However, it is a commonly eaten fish species on the island. It is present in both the top five 

preferred species eaten by residents, namely redfish, shrimp, spiny lobster, mahi mahi and tuna and 

eaten fish species by tourists during their stay on Saba, namely tuna, mahi mahi, spiny lobster, 

shrimp and redfish. The most important reasons not to eat a certain type of seafood for both 

respondent groups relates to environmental concerns/sustainability such as: endangered-, 

overfished- and/or protected species. Thus, both respondent groups know quite well what is being 

caught and prefer or eat mostly species that are caught on Saba. Moreover, they would prefer 

sustainable seafood, but seen from their food choices not always know which seafood types are not 

endangered, overfished- and/or protected. Hence, both residents and tourists know a lot about 

Saba’s fisheries and seem to act on that knowledge most of the time.  

RQ3: What are the knowledge and attitudes of residents and tourists on and towards sharks?  

From the general knowledge of sharks it is clear that the current knowledge level is very high among 

residents and tourists of Saba. Residents and tourists know that sharks are a sign of a healthy 

ecosystem, shark loss has a harmful effect to the marine environment, fishing other species harms 

shark populations, human activities influence shark behavior and that some sharks are currently 

endangered. From the general knowledge of Saban sharks both residents and tourists know that: 

sharks are not commercially fished in Saba, sharks are legally protected in Saba, sharks are 

incidentally caught when fishing for other species in Saba and the coastal waters of Saba including 

the Saba Bank are an important birth and mating area for sharks. Also, both respondent groups have 

a positive attitude towards sharks. The statements “Saba’s sharks need to be protected, “I enjoy 
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seeing sharks in the ocean” and “sharks should be conserved because they have the right to exist” 

are significantly rated withs strongly agree by both respondent groups. Statements “sharks are good 

to eat”, “sharks are of little use or importance to humans” and “sharks are a threat to humans” are 

significantly rated withs strongly disagree. The statement  “I am afraid of sharks” is rated neutral by 

residents and rated with disagree by tourists. It does appear that males from the residents are more 

likely to agree with the statement “sharks are good to eat”, as well as residents from age group 56-

65. And that residents with high school as highest achieved education level are more likely to be 

afraid of sharks. Also, it appears that females from the tourist group are more likely to be afraid of 

sharks and that tourists from age group 56-65 are more likely to agree with the statement “sharks 

are good to eat” than tourists from age group 26-35. Also both respondents groups know that sharks 

are more valuable when alive and are strongly in favor of releasing sharks caught as bycatch. From 

this, it is clear that both residents and tourists have a high knowledge level on sharks and a positive 

attitude towards them.  

7.1. Recommendations  
I recommend continues monitoring of Saba’s fisheries, including a yearly assessment of fishermen’s 

perceptions into this monitoring. By involving fishermen into this yearly monitoring program they 

able to give feedback on the program itself and help to improve it. In this way solutions suggested by 

fishermen can be included in the annual report on the status and the trends in Saba Bank fisheries. It 

is best if fishermen’s perceptions are obtained by the same person each year, so that the fishermen 

have a familiar face to give information to and they do not have to give the same information to 

different people multiple times.  

From my study it becomes clear that fishermen are willing to tackle the current issues of overfishing 

and bycatch and that residents and tourists like to see a sustainable fishery in which sharks are 

treated well. Therefore, it is important that fishermen, residents and tourists come together and 

collaborate to support sustainable fishing practices in Saba. The SCF can play an executive role in 

establishing and fostering partnerships between these stakeholders. I recommend (at least) a yearly 

gathering of these stakeholders to exchange knowledge and ideas on how to improve the 

sustainability of the fishing sector. Perhaps through a participatory workshop organized by the SCF. 

This workshop may include the exchange of ideas on how to include residents and tourists into 

reducing overfishing and bycatch and/or on how to support sustainable fish products on the island. I 

also recommend to evaluate the success of such yearly gatherings. When these yearly meetings are 

successful, Saba may set an example for other Caribbean islands. It would be amazing to start this 

and support the sustainability of fisheries in the whole Caribbean. But before achieving this this, the 

first step is to come together.  
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10. Appendices  

Appendix 1: Semi-structured interview   
Question(s)  Answers fishermen  

How long have you been fishing on 
the Saba Bank?  

Fishermen A: 40 years 
Fishermen B: 26 years  
Fishermen C: 12 years  
Fishermen D: Commercially? Since 1995 
Fishermen E: with my own boat 12 years  
Fishermen F: 10 years fulltime  

Have you noticed a change in the 
lobster stocks since you have been 
fishing?  

o If so, what do you think is 
the reason for this change? 

Fishermen A: Less lobsters due to fishing pressure and hurricanes 
Fishermen B: It is never the same. Depends on the year. Where do they come 
from? We move the traps and they are full.  
Fishermen C: Not really, some years you catch a lot, but over a long time it 
stays consistent.  
Fishermen D: There are changes in everything  
Fishermen E: not really  
Fishermen F: not really 

On average how many nurse sharks 
do you catch on a day trip?  
What percentage of your catch is 
nurse shark bycatch?  
 

Fishermen A: 3-10  
Fishermen B: 0-10, with full moon we catch more sharks and lobsters  
Fishermen C: Depends on where you fish. The southern side has more nurse 
sharks. I fish on the southern side. 10-20 per day (per 100 traps).  
Fishermen D: 12-30 
Fishermen E: in some places on average 30 a day 
Fishermen F: about 10  

Do you think nurse shark bycatch 
affects your lobster catch?   

Fishermen A: I don’t know 
Fishermen B: very seldom, sometimes they eat some lobsters if they are 
hungry. But it is easier for them to eat the fish.  
Fishermen C: Definitely, you catch less lobsters, they don’t go in the trap if 
there is a nurse shark.  
(story about camera trap, nurse sharks block the funnel) 
Fishermen D: oh yeah, they block the entrance of the traps  
Fishermen E: Yes, probably, they eat crustaceans.  
Fishermen F: If they are in the trap yeah the lobsters won’t go in.  

Would you like to reduce the bycatch 
of non-targeted species?  

o If yes, for what reason 
would you like to reduce the 
bycatch?  

Fishermen A: I guess everybody does. They are getting in the way. ( Tells story 
about triggerfish and nurse sharks eat them)  
Fishermen B: Yes I would like to, but there is no way of doing it. (makes joke 
about a sign with “do not enter”). They tried so many different traps. 
Arrowhead trap catches more nurse sharks.  
Fishermen C: Yes, to catch more lobsters 
Fishermen D: a long time ago yes. More catch  
Fishermen E: Not really, everything gets sold  
Fishermen F: Not really. They don’t bother me, I have lots of traps   

If a solution is found to reduce the 
bycatch would you be willing to try it 
out?  

o Why would you or would 
you not be willing to try it? 
(and with funding) 

  

Fishermen A: Yes sure, if there is funding  
Fishermen B: I am willing to try  
Fishermen C: Sure, if we have to change traps than at least some assistance to 
change. Funding not sure but at least some assistance. They have been talking 
about it for many years now.  
Fishermen D: they been telling me for decades  
Fishermen E: Not really, cause it helps my income. It’s a balance one day I 
catch one species and then another.  
Fishermen F: Yeah, I would try it.  
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Appendix 2: Questionnaire residents & tourists  

Hi! My name is Sanne, I am a Dutch student from Wageningen University. For my internship at the 

Saba Conservation Foundation I am conducting a questionnaire about seafood and sharks. The 

responses will be used in my graduate research. Participation in this study is completely voluntary 

and anonymous. You may decide not to answer a specific question and you may stop participating at 

any time. The questionnaire will take approximately 10 minutes. Thank you for your participation!  

Part 1: Seafood  

1.1.a Visitors: please circle what seafood you have eaten during your stay on Saba?  

None, Redfish (snappers), Red hind, Wahoo, Mahi Mahi (Dolphin), white grunt, Swordfish, Tuna, 

Conch, Shrimp, Spiny lobster, Queen triggerfish (moonfish/oldwife), Lionfish, shark, salmon, Tilapia.    

Other, please specify………………………………………………….………………………………………………………….. 

1.1.b Residents: Please write down what seafood you eat most often on Saba (From 1 to 5 in 

declining order of importance).  

1.  2. 3. 4. 5.  
 

1.2. What would be your reason not to eat a certain species? .............................................................. 

1.3. Which of the above mentioned species do you think are caught most in Saba (Please write 

down the top five in declining order) 

1. 2. 3. 4. 5. 
 

Part 2: General knowledge about sharks  

Please cross yes, no or I don’t know (IDK) for each of the following questions:  

Questions  Yes  No  IDK 
2.1. Do you think sharks are a sign of a healthy ecosystem?    
2.2. Do you think shark loss could have harmful effect to the marine 
environment? 

   

2.3. Do you think that fishing other species could harm shark populations?     
2.4. Do you think that some species of sharks may be currently endangered?     
2.5. Do you think human presence and activities may influence shark behaviour?    

 

Part 3: General knowledge about Saba’s sharks 

Please cross yes, no or I don’t know for each of  the following statements:  

Statement  Yes  No  IDK 
3.1. Sharks are commercially fished in Saba     
3.2. Sharks are legally protected in Saba    
3.3. Sharks are caught incidentally when fishing for other species in Saba    
3.4. Shark meat is consumed on Saba     
3.5. The coastal waters of Saba including the Saba Bank are an important birth 
and mating area to sharks 

   

 

Part 4: attitudes about sharks  

4.1. Complete the following sentence: “I consider sharks to be ……………………………………………………….” 
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Please indicate your level of agreement with the following statements (1) strongly disagree, (2) 

disagree, (3) neutral, (4) agree and (5) strongly agree)   

Statements  1 2 3 4 5 
4.2. Saba’s sharks need to be protected       
4.3. Sharks are good to eat       
4.4. Sharks are of little use or importance to humans      
4.5. I enjoy seeing sharks in the ocean      
4.6. Sharks should be conserved because they have the right to exist      
4.7. Sharks are a threat to humans      
4.8. I am afraid of sharks      

 

Part 5: bycatch  

5.1. Do you know what happens with sharks caught while fishing in Saba?   

1. Taken to harbour and sold  2. Finned and tossed overboard  
3. Killed and tossed overboard, not finned 4. Released alive  

5. I don’t know 6. Other, please specify …………………………… 
 

5.2. Which of these options would you prefer to happen?  

1. Taken to harbour and sold  2. Finned and tossed overboard  
3. Killed and tossed overboard, not finned 4. Released alive  
5. Other, please specify……………………………  

 

5.3. A shark is most valuable to Saba’s economy when ….  

1. Alive (and swimming for all to see)  2. Dead (and sold for food) 
3. I don’t know   

 

Part 6: General information  

6.1. What is your gender?  

1. Male  2. Female  
3. Other/ prefer not to say   

 

6.2. What is your age?  

1. 18-25 2. 26-35 
3. 36-45 4. 46-55 
5. 56-65 6. 66-75 
7. 76-85 8. 86+ 

 

6.3 What is your highest level of formal education?  

1. Grade school 2. High school  
3. College 4. University  

 

6.4. What is your nationality? ………………………………………………………………………………………………………… 

6.5 What is your main profession? .………………………………………………………………………………………………… 
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Visitors only:  

6.6. I am visiting Saba to go (multiple answers possible):  

1. Diving/snorkelling  2. Hiking  
3. Relaxing  4. Visiting family/friends 
5. Other, please specify……………………………  

 

6.7. Approximately how long have you been on the island?  

6.7.a Number of days present: …………………………. 6.7.b Length of intended stay: ……………………………… 

6.8 How many sharks have you seen in the sea during your visit? ……………………………………………………. 

 

Residents only:  

6.6. How often do you swim in the sea?.…………………………………………………………………..… (per month) 

6.7. How often do you snorkel?…………………………………………………………………………………… (per month) 

6.8. How often do you dive?………………………………………………………………………………………… (per month) 

6.9. How often do you see a shark in the coastal waters of Saba? ……………………………… (per year) 
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Appendix 3: SPSS and word counts  

Part 1: Seafood  
1.1.  Residents: Please write down what seafood you eat most often on Saba?  

Seafood type  Frequency  Percentage of total (%) 
Redfish  47 16 

Red hind 5 2 

Wahoo 25 8 

Mahi mahi 37 12 

White grunt 2 1 

Swordfish 1 0 
Tuna 28 9 

Conch 10 3 

Shrimp 40 13 

Spiny lobster 38 13 

Triggerfish 7 2 

Lionfish 15 5 

Shark 2 1 

Salmon 16 5 

Tilapia  2 1 

Other  27 9 

 

1.1. Tourists: What seafood have you eaten during your stay on Saba?  

Seafood type  Frequency Percentage of total (%) 
Redfish  10 12 

Redhind 0 0 

Wahoo 7 8 

Mahi mahi 13 16 

White grunt 0 0 

Swordfish 0 0 

Tuna 15 18 

Conch 0 0 

Shrimp 11 13 

Spiny lobster 13 16 

Triggerfish 0 0 

Lionfish 5 6 

Shark 0 0 

Salmon 6 7 

Tilapia  0 0 

Other  3 4 

 

1.2. What would be your reason not to eat a certain species?  

Category  Answers residents : “What would be your reason not to eat a certain species?” 
Environmental concern 
/sustainability  

When your now allowed to eat them  
When they are endangered 
Overfished  
I avoid high trophic levels, endangered species and too expensive species 
Unsustainable species  
Endangered 
When it does not go well with the fish stock/endangered species 
Endangered species or toxins  
Better for the environment  
If it's a threatened species 
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For example shrimp cause it is a big industrial fishing  
Endangered species or protected species like turtles 
Endangered species for example conch I don’t eat conch 
If I know that they are endangered/threatened like grouper 
Declining number/endangered 
Sustainability of certain species 
Toxicity and if they are at risk 
Poison, taste, texture, price, endangered species 
Endangered 
IUCN red list, anything that is not listed as green. 
Protected species. Ciguatera risk. 
No mammals, no endangered species 
If they are on the endangered species list! 
Higher order thinking 
Not available on island or unsustainable (imported from the Philippines or other 
continent) 
If it were endangered or is something integral to the survival of reefs (like a 
parrotfish) 
I don't like playing a part in overfishing or eating endangered animals 
Environmental harm; suffering on the part of the individual animal (this is why I 
don't eat octopus, for example) 
Environmental reasons 
Overfishing 
If it couldn't be caught 
I only eat species that are listed as sustainable fishes 
Endangered or protected 
If they are endangered 
Extinction 
If they are a protected species 
Overfished, other environmental impact (runoff from farmed species, fished 
using trawling and/or other questionable practices) 
Protected animals. 
Endangered species or caught in an unsustainable manner 
Status 
Not a fast growing, late maturing, low reproductive species 
Sustainability 
If endangered or protected 
When it does not taste good or is endangered species. 
I'm vegetarian/vegan so don't anyway. But if I were to eat seafood then I would 
be avoid eating anything that was in decline or known to have a high level of 
intelligence. 
If endangered 

Taste/texture  Bones/taste  
I don't like it/taste  
Not good for my health/taste  
Taste 
Taste and texture  
Because of the bones  
Poison, taste, texture, price, endangered species 
Bones in fish 
Not appealing by sight or taste 
Taste 
Caribbean lobster don’t like the taste 
I don't like the taste, smell or texture 
Texture 
When it does not taste good or is endangered species. 
Taste 
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Health/diet  Fish that feed the bottom may be poisoned  
Allergic to some fish species  
Not good for my health/taste  
Allergic  
Endangered species or toxins  
Vegetarian  
Being vegan 
Toxicity and if they are at risk 
Poison, taste, texture, price, endangered species 
Protected species. Ciguatera risk. 
Ciguatera 
Allergies 
King fish because of high levels of mercury and other toxins 

Accessibility  When I don't know the fish (unknown) 
I avoid high trophic levels, endangered species and too expensive species 
Not available like lionfish  
When it unknown for me or not common to eat like sharks  
Eel, when it is not common to eat  
Poison, taste, texture, price, endangered species 
Not available on island or unsustainable (imported from the Philippines or other 
continent) 
If I don’t really know what it is or have my doubts (unknown)  

Other reasons  No reason  
No reason  
I eat it all  
no reason  
no reason  
no reason  
Personal 
I like to look at it. So I would not eat it. 
Cooking while still alive 
Don’t like to see its face 
No fresh salmon 

 

Category Answers tourists: “what would be your reason not to eat a certain species”   

Environmental 
concern/sustainability 

Taste or for example no groupers cause they are restricted  
Taste, if I knew it was overfished endangered I would not eat it  (e.g. turtle soup 
or shark)  
For the environment 
If I knew it is an overfished species I would not eat it  
Overfished  
Endangered species like swordfish I don't eat that  
Sustainability/environment 
Not tasty/sustainability 
Endangered or taste  
Protected species  
Overfished  
Overfished  
Endangered 
None except if was endangered 
If protected or fishing method used not according standard 
Environmental concerns 
Allergic, and also endangered species 
Endangered 
How far it would need to be shipped and frozen to reach me. Or if the fish was 
very overfished 
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Sustainability (e.g. farmed fish), endangered/at-risk species, intelligence (e.g. 
octopus), personal affinity (e.g. I love sharks!) 
Endangered 
If I know they are protected 
Endangered, way it is catched, collateral catch  
As an dive instructor it would be the environmental issue not to eat. 
Taste/flavor as well as fishing practices 

Taste/texture Taste or for example no groupers cause they are restricted  
Taste, if I knew it was overfished endangered I would not eat it  (e.g. turtle soup 
or shark)  
Taste 
Not tasty/sustainability 
Endangered or taste  
Bones/taste 
Bones/raw fish  
I'm not a big fish lover 
Taste/flavor as well as fishing practices 

Health/diet Contamination  
Allergic, and also endangered species 
Because it is healthy and because of the Wahoo Festival and you won’t become 
fresh fish where we live 

Accessibility When I don't know the species (unknown) 
How far it would need to be shipped and frozen to reach me. Or if the fish was 
very overfished 
Because it is healthy and because of the Wahoo Festival and you won’t become 
fresh fish where we live 

Other reasons  Fish are friends  
Fish are friends 
I don’t eat Grouper. Having dived with them for years I am very aware of how 
intelligent they are and would feel bad eating one.  

Legend  

• Yellow answer in two categories  

• Green answer in four categories  

1.3.Which species do you think are commercially fished in Saba?  

Residents  

Seafood type 1 2 3 4 5 Top 5 

Redfish  40 22 4 0 0 66 

Lobster 29 19 8 3 7 66 

wahoo 6 11 9 18 5 49 

Red hind 2 2 4 1 1 10 

mahi 2 12 22 12 2 50 
Lionfish  0 2 1 1 5 9 

Tilapia  0 1 0 0 0 1 

triggerfish 0 1 5 2 3 11 

parrotfish 0 1 1 0 1 3 

grouper 0 2 3 4 4 13 

Tuna 0 2 9 6 10 27 
white grunt 0 1 1 2 0 4 

octopus  0 1 0 1 0 2 

conch 0 1 0 1 1 3 

shark 0 1 0 2 1 4 

yellowtail 0 1 0 0 0 1 

crab 0 0 1 0 0 1 
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whelk  0 0 1 0 2 3 

turtle 0 0 1 0 0 1 

coney  0 0 0 1 1 2 

squid 0 0 0 1 2 3 

salmon 0 0 0 1 0 1 
kingfish 0 0 0 1 0 1 

swordfish  0 0 0 0 1 1 

jack  0 0 0 0 1 1 

 

Tourists 

Seafood type 1 2 3 4 5 Top 5 

Redfish 11 1 1 4 3 20 
Lobster 6 6 4 3 1 20 

Wahoo 4 6 5 1 0 16 

Red hind 0 1 0 1 0 2 

Mahi mahi 1 8 4 4 0 17 

Lionfish 1 2 0 1 4 8 

Tilapia 0 0 0 0 0 0 
Triggerfish 0 0 0 1 2 3 

Parrotfish 0 0 0 0 0 0 

Grouper 0 0 0 1 0 1 

Tuna 2 0 1 1 0 4 

Shrimp 1 0 3 1 1 6 

White grunt 0 0 1 0 0 1 

Octopus 0 0 0 0 0 0 

Conch 0 1 1 0 1 3 

Shark 0 0 2 0 2 4 

Yellowtail 0 0 0 0 0 0 

Crab 0 0 0 0 0 0 
Whelk 0 0 0 0 0 0 

Turtle 0 0 0 0 0 0 

Coney 0 0 0 0 0 0 

Squid 0 0 0 0 0 0 

Salmon 0 0 0 0 0 0 

Kingfish 0 0 0 0 0 0 
Swordfish 0 0 0 0 0 0 

Jack 0 0 0 0 0 0 

 

Part 4: Attitudes towards sharks   
Answers residents “I consider sharks to be .....” Words in word cloud  

Interesting Interesting  

Important for the sea  Important  

Extremely important part of the marine environment Important  
Dangerous  Dangerous  

Prehistoric Prehistoric 

Scary Scary 

Dangerous  Dangerous 

Important for the ecosystem  Important  

Dangerous  Dangerous  

Very beautiful part of the ocean Beautiful  

Top predators Toppredators  

Cool Cool 
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Nice from far  Nicefromfar 

Dangerous  Dangerous  

Cool Cool 

Interesting  Interesting  

Powerful Powerful 
Good for the environment  Good for the environment  

Cool animals Cool  

Top predators Toppredators 

Important but scary  Important scary  

Amazing animals  Amazing 

Important for the ecosystem Important 

Awesome  Awesome 

Tadzio's best friends Bestfriends  

Part of our life  Partofourlife  

Important Important  

Fish Fish 

Dangerous Dangerous  

Cool Cool 

Food food 

Dangerous  Dangerous  

Scary but useful Scary useful  

Part of the ecosystem  Partoftheecoystem  

Beautiful Beautiful  

An important predator to maintain a balanced ecosystem Importantpredator  

Awesome  Awesome  

Vital players in the marine ecosystem Vitalplayers  

Necessary and useful Necessary useful  

Important for the ecosystem ocean Important  

Endangered Endangered  

Awesome! Awesome  

Fantastic predators Fantasticpredators  

The fishy pinnacle of marine fish food chains Foodchain  

Jawesome!! Jawesome 

Sacred  Sacred  

An important part of a healthy marine ecosystem Important  

very cool Verycool  

I consider sharks to be a very important part of the ecosystem Important  

Important to the ecosystem Important  

An important part of our marine environment Important  

Awesome and cute except for the ones that kind of scare me like tiger 
sharks but I don't have to dive with them, so that's cool. 

Awesome Cute  

Important for the ocean environment Important  

Sign some species survive the changes in environment  

Useful Useful 

Cool Cool 

Endangered Endangered  

Misunderstood Misunderstood 

Out there swimming and minding their own business  

Essential Essential  

Important and essential Important essential  

Protected  Protected  

Dangerous Dangerous  

Important to the balance of the Sagan waters Important  

Interesting Interesting  
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Important to the ocean's ecosystem Important 

Dangerous Dangerous  

The boss of the ocean Theboss  

Friends not food Friends 

Most important indicator of healthy eco system Important  

Critical to the ocean Critical  

Dangerous Dangerous 

Lovely to see diving. Lovely  

Sacred animals and should be protected. Sacred  

Ecological predators Predators 

Keystone species in a marine ecosystem Keystonespecies  

Crucial Crucial  

Keystone species and apex predators Keystonespecies apexpredator 

Friends, not food Friends 

Amazing to see, dangerous to be around Amazing Dangerous  

Essential to the marine environment Essential  

Endangered Endangered  

Smarter than we realize  Smart  

Beautiful Beautiful  

Important for our ecosystem/ coral reefs Important  

Essential for a healthy marine life Essential  

 

Answers tourists:  “I consider sharks to be …. “ Words in word cloud  

Part of the ecosystem  Partoftheecosystem  
Awesome Awesome  

Big  Big  

Important part of the ecosystem  Important  

intelligent  Intelligent  

Fascinating  Fascinating  

Nice fish  Nicefish  

Precious Precious 

Scary  Scary  

Friends Friends  

Beautiful  Beautiful  

Endangered & misunderstood  Endangered misunderstood  

Nice Nice 
Important Important  

Beautiful  Beautiful  

To be  Tobe  

Dangerous  Dangerous 

Part of the ecosystem  Partoftheecosystem  

Important for the ecosystem  Important 

Amazing animals. Always the highlight of any dive. Amazing highlight  

Some of greatest wonders Wonders  

Awesome Awesome 

Dangerous Dangerous 

Cool Cool  

Endangered species Endangered  
Important and beautiful creatures! Important beautiful  

Cool! Cool  

important! interesting, adorable, not for eating :) Important interesting adorable 
notforeating 

Scary but important for eco system Scary Important  
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Very beautiful and important for our world Beautiful important 

Cute Cute 

Fascinating creatures Fascinating 

Animals of vital importance to the ocean! Vitalanimals  

Important Important  

 

One sample Wilcoxon signed rank test – residents  

Statements  Strongly 
disagree (%) 

Disagree 
(%) 

Neutral 
(%) 

Agree  
(%) 

strongly 
agree (%) 

P value  

4.2. 2 4 8 37 49 <0.01 

4.3. 43 14 24 17 1 <0.01 

4.4. 39 27 16 11 6 <0.01 
4.5. 5 5 16 21 58 <0.01 

4.6. 1 5 10 26 58 <0.01 

4.7. 45 25 16 12 2 <0.01 

4.8 . 25 24 13 25 13 0.163 

*One sample Wilcoxon signed rank test to check whether the respondents are statistically 

significantly agreeing or disagreeing with the statements about sharks.  

• Null hypothesis: H0=3  

o The median of the level of agreement for each statement equals 3 (neutral)  

• Alternative hypothesis: Ha>3 or Ha<3   

o The median of the level of agreement for each statement is > or < than 3 (neutral) 

• α = 0.05 (95% confidence interval) 

• The null hypothesis is rejected for all statements (p < 0.05), expect for the statement 4.8. ‘I am afraid 

of sharks’ (p > 0.05).    

• So, the median of the importance of each statements does not equal neutral and significantly differs 

from neutral, with the exception of “I am afraid of sharks”.   

• The alternative hypothesis (Ha>3 or Ha<3) is accepted, except for “I am afraid of sharks”. 

• Conclusion: for the statement 4.2. “Saba’s sharks need to be protected”,  4.5. “I enjoy seeing sharks in 

the ocean” and 4.6. “Sharks should be conserved because they have the right to exist” the median is > 

3. This means that the residents rate these statements statistically significantly with strongly agree. 

For 4.3. “sharks are good to eat”, 4.4. “sharks are of little use or importance to humans ” and  4.7. 

“sharks are a threat to humans” the median is < 3. This means that the residents rate these 

statements statistically significantly with strongly disagree. For statement 4.8. “I am afraid of sharks” 

the median = 3. This means that the residents do not rate this statement statistically significantly more 

with agree or disagree.  

Mann Whitney U Test with gender – residents  

Statement  P value  

4.2. Saba’s sharks need to be protected  0.477 

4.3. Sharks are good to eat  0.039 

4.4. Sharks are of little use or importance to humans  0.326 

4.5. I enjoy seeing sharks in the ocean  0.063 

4.6. Sharks should be conserved because they have the right to exist  0.583 
4.7. Sharks are a threat to humans 0.941 

4.8. I am afraid of sharks  0.961 

*Mann-whiney U test to check whether the level of agreement for each statements is influenced by categories 

of gender.  

• H0=There is no statistical significant difference between males and females in the level of agreement 

for each statement about sharks. 
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• Ha= There is a statistical significant difference between males and females in the level of agreement 

for each statement about sharks  

• α = 0.05 (95% confidence interval) 

• The null hypothesis is retained for all statements (p>0.05), with the exception of statement 4.3. 

“sharks are good to eat”(p<0.05).  

• Conclusion: there is no statistical significant difference between males and females in the level of 

agreement for each statement, except for statement 4.3. For this statement there is a statistical 

significant difference between males and females.  

Kruskal Wallis test with age and education – residents   

Statements  P value age  P value education 

4.2. Saba’s sharks need to be protected  0.082 0.148 

4.3. Sharks are good to eat  <0.01 0.031 

4.4. Sharks are of little use or importance to humans  0.087 0.029 

4.5. I enjoy seeing sharks in the ocean  0.200 0.197 

4.6. Sharks should be conserved because they have the right to exist  0.373 0.795 

4.7. Sharks are a threat to humans 0.198 <0.01 

4.8. I am afraid of sharks  0.013 0.139 

*Kruskal Wallis test to check whether the level of agreement for each statement is influenced by categories of 

age and highest achieved education level.  

• H0=There is no statistical significant difference between the independent variables age and education  

and the level of agreement for each statement about sharks. 

• Ha= There is a statistical significant difference between independent variables age and education and 

the level of agreement for each statement about sharks.   

• α = 0.05 (95% confidence interval) 

• The null hypothesis is retained for all statements (p>0.05), with the exception of statements 4.3. and 

4.8. for age and 4.3., 4.4. and 4.7. for education (p<0.05).  

• The null hypothesis is retained for all statements (p>0.05). So there is no statistical significant 
difference between categories of age and education and the level of agreement for each statement, 
except for statements 4.3. and 4.8 for age and statements 4.3., 4.4. and 4.7. for education.  

• For these exceptions the null hypothesis is rejected, which means that the distribution of statements 
4.3. (χ2(7) = 25.554, p = <0.01) and 4.8. (χ2(7) = 17.708, p = 0.013)  are not the same across categories 
of age and the distribution of statements 4.3. (χ2(3) =8.853, p = 0.031), 4.4. (χ2(3) = 9.004, p = 0.029)  
and 4.7. (χ2(3) = 21.766, p <0.01)  are not the same across categories of education.  

One sample Wilcoxon signed rank test – tourists 

Statements  Strongly 
disagree (%) 

Disagree 
(%) 

Neutral 
(%) 

Agree  
(%) 

strongly 
agree (%) 

P value  

4.2. 0 3 3 26 69 <0.01 
4.3. 57 29 14 0 0 <0.01 

4.4. 51 23 11 11 3 <0.01 

4.5. 6 3 9 29 54 <0.01 

4.6. 9 0 3 23 66 <0.01 

4.7. 57 26 11 6 0 <0.01 

4.8 . 43 14 20 17 6 0.03 

*One sample Wilcoxon signed rank test to check whether the respondents are statistically significantly 

agreeing or disagreeing with the statements about sharks.  

• Null hypothesis: H0=3  

o The median of the level of agreement for each statement equals 3 (neutral)  

• Alternative hypothesis: Ha>3 or Ha<3   

o The median of the level of agreement for each statement is > or < than 3 (neutral) 
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• α = 0.05 (95% confidence interval) 

• The null hypothesis is rejected for all statements (p < 0.05).   

• So, the median of the importance of each statements does not equal neutral and significantly differs 

from neutral.  

• The alternative hypothesis (Ha>3 or Ha<3) is accepted for each statement.  

• Conclusion: for the statement 4.2. “Saba’s sharks need to be protected”,  4.5. “I enjoy seeing sharks in 

the ocean” and 4.6. “Sharks should be conserved because they have the right to exist” the median is > 

3. This means that the residents rate these statements statistically significantly with strongly agree. 

For 4.3. “sharks are good to eat”, 4.4. “sharks are of little use or importance to humans ” and  4.7. 

“sharks are a threat to humans” the median is < 3. This means that the residents rate these 

statements statistically significantly with strongly disagree. Statement 4.8. “I am afraid of sharks” is 

statistically significantly rated with disagree (p<0.05,Ha<3).  

Mann Whitney U Test with gender – tourists  

Statement  P value  

4.2. Saba’s sharks need to be protected  0.572 

4.3. Sharks are good to eat  0.440 

4.4. Sharks are of little use or importance to humans  0.208 
4.5. I enjoy seeing sharks in the ocean  0.068 

4.6. Sharks should be conserved because they have the right to exist  0.745 

4.7. Sharks are a threat to humans 0.719 

4.8. I am afraid of sharks  0.045 

*Mann-whiney U test to check whether the level of agreement for each statements is influenced by categories 

of gender (male or female).  

• H0=There is no statistical significant difference between males and females in the level of agreement 

for each statement about sharks. 

• Ha= There is a statistical significant difference between males and females in the level of agreement 

for each statement about sharks  

• α = 0.05 (95% confidence interval) 

• The null hypothesis is retained for all statements (p>0.05), with the exception of statement 4.8. “I am 

afraid of sharks” (p<0.05).  

• Conclusion: there is no statistical significant difference between males and females in the level of 

agreement for each statement, except for statement 4.8. For this statement there is a statistical 

significant difference between males and females.  

Kruskal Wallis test with age and education – tourists  

Statements  P value age  P value education 

4.2. Saba’s sharks need to be protected  0.188 0.678 

4.3. Sharks are good to eat  0.017 0.612 

4.4. Sharks are of little use or importance to humans  0.807 0.340 

4.5. I enjoy seeing sharks in the ocean  0.200 0.593 

4.6. Sharks should be conserved because they have the right to exist  0.226 0.601 

4.7. Sharks are a threat to humans 0.977 0.407 

4.8. I am afraid of sharks  0.540 0.558 

*Kruskal Wallis test to check whether the level of agreement for each statement is influenced by categories of 

age and highest achieved education level.  

• H0=There is no statistical significant difference between the independent variables age and education  

and the level of agreement for each statement about sharks. 

• Ha= There is a statistical significant difference between independent variables age and education and 

the level of agreement for each statement about sharks.   

• α = 0.05 (95% confidence interval) 
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• The null hypothesis is retained for all statements (p>0.05), with the exception of statements 4.3. for 

age (p<0.05).  

• The null hypothesis is retained for all statements (p>0.05). So there is no statistical significant 
difference between categories of age and education and the level of agreement for each statement, 
except for statements 4.3. for age.  

• For this exception the null hypothesis is rejected, which means that the distribution of statement 4.3. 
(χ2(5) = 13.750, p = 0.017) is not the same across categories of ‘age’.  

Part 6: Demographic characteristics   
 

 

 

 

 

 

 

 

 

 
*Left column residents, right column tourists  

6.1 Gender  Frequency Valid percentage (%) 

Male  43 23 49 66 

Female  43 12 49 34 

Other/prefer not to say  2 0 2 0 

6.2 Age Frequency Valid percentage (%) 

18-25 7 7 8 20 

26-35 32 9 36 26 

36-45 15 5 17 14 

46-55 9 7 20 20 

56-65 12 6 14 17 

66-75 10 1 11 3 

76-85 2 0 2 0 

86+ 1 0 1 0 

6.3 Education level  Frequency Valid percentage (%) 

Grade school  1 1 1 3 

High school  19 4 22 12 

College  27 6 31 18 

University   39 23 45 68 
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