
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The Need for Permanent Mooring Buoys in  
the Gulf of Thailand 

A Minor Field Study 

M a r i a  A n d e r s s o n  &  M i k a e l a  R i n g  
 

MJ153x Degree Project in Energy and Environment, Undergraduate 
Stockholm 2013 

 

Supervisor in Sweden: Prof. Fredrik Gröndahl 
Assisting supervisors in Sweden: PhD Student Joseph Santhi Pechsiri  

&   
 Research Engineer Daniel Franzén 

Supervisor in Thailand: Dr. Wayne Nicholas Phillips 
 



  

 
 

 
  



  

KTH, SE-100 44 Stockholm. Phone: +46 8 790 9616. Fax: +46 8 790 8192. E-mail: lennartj@kth.se 
www.kth.se/student/utlandsstudier/examensarbete/mfs 

 

	  
   

 
 

 
This study has been carried out within the framework of the Minor Field 
Studies Scholarship Programme, MFS, which is funded by the Swedish 
International Development Cooperation Agency, Sida. 
 
The MFS Scholarship Programme offers Swedish university students an 
opportunity to carry out two months’ field work, usually the student’s final 
degree project, in a country in Africa, Asia or Latin America. The results of the 
work are presented in an MFS report which is also the student’s Master of 
Science Thesis. Minor Field Studies are primarily conducted within subject 
areas of importance from a development perspective and in a country where 
Swedish international cooperation is ongoing. 
 
The main purpose of the MFS Programme is to enhance Swedish university 
students’ knowledge and understanding of these countries and their problems 
and opportunities. MFS should provide the student with initial experience of 
conditions in such a country. The overall goals are to widen the Swedish human 
resources cadre for engagement in international development cooperation as 
well as to promote scientific exchange between unversities, research institutes 
and similar authorities as well as NGOs in developing countries and in Sweden. 
 
The International Relations Office at KTH the Royal Institute of Technology, 
Stockholm, Sweden, administers the MFS Programme within engineering and 
applied natural sciences.  
 

 
 
 

Lennart Johansson 
Programme Officer  
MFS Programme, KTH International Relations Office 

	  

	  

	  



  

 

	  



 

  I 

Abstract	  
The purpose of this paper is to evaluate the need for permanent mooring buoys at the popular 
off-shore islands of Pattaya, Thailand. By investigating the ecological, social and economic 
gains and losses of installing such buoys, the project aims to examine whether such buoys 
would help support a more sustainable development in the area. In order to fulfil the aims and 
objectives of the project, a literature study, two different questionnaires, interviews, line 
intercept transects (LIT) and a boat traffic survey were performed.  
 
The results prove that every dive store operator, 71% of the dive instructors/dive masters and 
65% of the tourist divers that took part in the interviews or questionnaires have observed 
anchor damages in the area. This is supported by the results of the LITs, which, although 
differing greatly between depths, reveal a top score of 44% damaged corals (of which 20% 
were apparent anchor damages) at snorkelling depth at site 3. At diving depth the damage 
indexes were generally lower, revealing a top score of 38% damaged corals at Site 2, but no 
definite anchor damages. The boat traffic survey showed that 192 boats were active in the 
area, of which 47 used an anchor, during a 3 hour period a Saturday morning. The results also 
prove that dive store operators and questionnaire participants generally agree that divers wish 
to see healthy reefs and great aquatic biodiversity when visiting a dive site. The interviews 
showed that all dive store operators have a positive attitude towards an installation of mooring 
buoys in the area, which could protect the local reefs and thereby their own business. 85% of 
the tourist divers that took part in the questionnaires stated they would be willing to pay extra 
(where a majority of those with a WTP would be willing to pay 7-13 USD) if they could be 
guaranteed to see healthy coral reefs and a great diversity in species and 88% stated they 
would be willing to pay extra (where a majority of those with a WTP would be willing to pay 
0.7-1.7 USD) to support a permanent mooring buoy system. The interviews and the 
questionnaires also prove that healthy coral reefs hold a special sentimental value, providing 
invaluable recreational opportunities to humankind.  
 
Conclusively the results indicate that there is a need for permanent mooring buoys in the area. 
The ecological, social and economic gains of installing permanent mooring buoys seem to 
overshadow the cost of installation and maintenance of the buoys, meaning the buoys would 
most certainly improve the conditions for a more sustainable development in the area. 
 
Keywords:  Coral reefs, mooring buoys, coral reef management, Gulf of Thailand, 

sustainable development 
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Foreword	  
By highlighting the need for permanent mooring buoys in boat dense areas such as the 
popular dive sites of Pattaya, Thailand, this project aims to support and encourage the work 
initiated by Dive Tribe, an organization specialising in the protection and conservation of 
marine ecology, run and operated by CEO Gwyn Mills. Also involved in the work is 
Dr. Wayne Phillips, an environmental science lecturer at Mahidol University International 
College (MUIC). One of Dive Tribe’s current missions is to initiate the process of installing 
50 Helix Anchors secured mooring buoys around the reefs of Pattaya by the end of 2013. The 
initiative is an attempt to reduce anchor damages produced by boat traffic in the area. As 
negotiations move forward, this project hopes to advocate the significance and the urgency of 
the initiative. Hopefully, more mooring installations will follow.   
 
 
Mikaela Ring & Maria Andersson 
 
May 25 2013 
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1.	  Introduction	  
1.1 Background	  

1.1.1 Coral	  reefs	  and	  their	  ecosystem	  services	  	  
Coral reefs are among the oldest, most complex ecosystems on earth. Having existed for 
approximately 500 million years, the reefs are one of the most diverse and densely populated 
ecosystems known to humankind (Pandolfi et al. 2011; Riegl et al. 2009). Although covering 
only 0.1% of the earth’s surface, the reefs provide a natural habitat for countless species 
(Knowlton, 2008). Only a fragment (93,000) of the total number of species residing in, or in 
connection to coral reefs has been identified to this day, and still, these species represent 
nearly 5% of all globally identified species. Estimations of the total biodiversity number of 
coral reefs vary greatly where one prediction is 950,000 species (Small et al., 1998). 
 
Coral reefs provide a multitude of resources and processes that are beneficial to humankind, 
known as ecosystem goods and services (Brandt & Gröndahl, 2002). For instance, these 
services include coastline protection, cultural services such as tourism and recreation, and 
provisioning services like fisheries. Moreover, the reefs constitute a vital factor for people 
surrounded by it, since they provide both essential economic benefits through tourism and 
fisheries, but also serve as a major source of protein (Cesar et al., 2003; Moberg & Folke, 
1999). 
 
Corals vary greatly in structure, shape and colour. There are soft and hard coral growth forms, 
and within each kind there is a wide range of different structures and appearances (Hawkins 
& Roberts, 1993). As regards hard corals, the types of growth forms ranges from compact, 
solid structures that appear stone-like, such as the massive coral growth form, to more fragile 
forms resembling terrestrial trees or greeneries, such as the branching growth form. (For a 
more detailed description of the different hard coral growth forms, see section 2.2.3.1, Figure 
2.) The more compact coral growth forms generally tend to be more resilient to external 
physical impacts, revealing mostly tissue and skeleton damage where physical interaction has 
occurred, whereas more complex structures tend to fragment and break down more easily 
(Dinsdale & Harriott, 2004). However, the branching coral growth form generally has a faster 
growth rate than massive structures, meaning that branching corals are capable of relatively 
fast recuperation (Toda et al., 2007). Moreover, fragments that break loose are usually 
capable of independent growth into a new colony, meaning fragmentation can be seen as a 
form of asexual reproduction (W Phillips, 2013b, pers. comm., 23 July). Since more complex 
coral growth forms provide more natural shelter and habitat diversity than compact corals, a 
reef with a high level of versatile structures generally supports a more diverse ecosystem than 
reefs with exclusively compact corals (Graham et al., 2006).  
 
Coral reefs most commonly appear in tropical seas due to its warm, shallow waters that are 
clear and more or less free from nutrients. The richest parts of the reefs are located in a depth 
where the water is undisturbed by breaking waves, where the sunlight is sufficient for 
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photosynthesis, where the temperature is 20-29°C, where sedimentation is low and where the 
salinity is the same as in the open sea (Sheppard et al., 2009). The growth rate of corals varies 
greatly, where the type of coral and environmental factors, such as the depth (available light), 
constitute important factors. The branching coral growth form grows significantly faster than 
many other types of corals, growing approximately 10-15 cm per year, while the slowly 
growing massive growth form only grows a few millimetres per year (Huston, 1985).  

1.1.2 Threats	  towards	  corals	  reefs	  
Throughout their entire existence, corals have experienced different disturbances which they 
have repeatedly demonstrated a remarkable ability to recover from. However, during the last 
fifty years, a worldwide increasing degradation of coral formations has been confirmed. These 
threats and disturbances stress the reefs in a complex way, resulting in less resilient coral 
reefs, threatening to cause widespread reef death. No doubt, increased human activity holds a 
great part of that responsibility (Pandolfi et al., 2011).  
 
In the Gulf of Thailand, the well-known, long term threats resulting from increased levels of 
carbon dioxide, such as rising water temperatures, coral bleaching and ocean acidification, 
seem somewhat overshadowed by more direct, human-made destruction resulting from 
unsustainable fishing methods, excessive tourism and the massive boat traffic associated with 
these activities. In fact, G Mills (2013a, pers. comm., 20 April) finds that 60-70% of the reefs 
reveal greater destruction from direct man-made ruin, such as anchor damages, than from any 
other type of threat.  

1.1.2.1 	  Fishery	  
During the first half of the 1900s, the fishery in the Gulf of Thailand was merely a small-
scale, technologically and spatially limited activity, providing families and small coastal 
communities with basic food supply. As international tourism and globalization became more 
common, overseas investors saw their opportunity to invest in an unexploited and productive 
market. In the 1960s, professional fishery developed quickly and by the 1980s, catches had 
suffered a tenfold decrease per unit effort as a result of the intensified fishing. The massive 
fishery also proved to cause vast changes in the structure of the marine ecosystems, where 
predators feeding close to the sea floor suffered near extinction (Christensen, 1998). As a 
result of the decreasing fish population, new, destructive fishing methods such as dynamite 
fishing and poison fishing were developed in order to increase catch per unit effort. These 
fishing methods are exceptionally destructive since they damage large parts of the natural 
environment, destroying coral reef habitats, reducing natural hunting grounds for predators 
and decreasing the natural costal protection that intact coral reefs constitute (Wattayakorn, 
2006).  Furthermore, the numerous boats associated with the massive industry tend to cause 
vast pollution and extensive anchor damages (McManus et al., 1997).  
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1.1.2.2 	  Coastal	  tourism	  
According to the World Tourism Organization (UNWTO) (2013), a specialized agency of the 
United Nations, the number of international tourists reached a new top score of 1.035 billion 
travellers in 2012, exceeding last year’s numbers by 4%. Asia and the Pacific revealed the 
greatest expansion, presenting a growth of 7% (UNWTO, 2013). In Thailand the number of 
international tourist arrivals nearly doubled, from 10 to 19 million visitors annually, in just 8 
years, between 2003 and 2011 (The World Bank, 2013).     
 
While there remain many positive factors to an expanding tourist industry, such as increased 
job opportunities, financial growth, increased influence of the host country and greater 
recreational prospects, tourism is also closely related to less attractive environmental and 
social consequences (Dabphet et al., 2012). Large hotel complexes, wide-ranging transit 
systems and heavy traffic, generating vast pollution and structural changes in the society, are 
all needed to support an expanding tourist industry (Davenport and Davenport, 2006). 
Developing countries with significant coastal tourism, such as the country of Thailand, seem 
to be highly exposed to such development. In fact, coastal destinations attract the greater part 
of all tourist travellers every year. This means that the majority of all physical and chemical 
damage produced by the tourist industry occurs in close connection to the earth’s oceans 
(Davenport & Davenport, 2006).  
 
In addition to the litter, pollution and sewage dispersing from boats and the industrialized 
coasts, snorkelling, SCUBA diving, sea walking (an activity where tourist divers walk on the 
sea floor), sport fishing, glass-bottom boat tours and other water associated activities are or 
have been common in the Gulf of Thailand (Yeemin et al., 2006). Every year, 1 million new 
recreational SCUBA diving certificates are approved around the world. To make matters 
worse, water activities such as snorkelling and SCUBA diving often cluster around fragile 
coral reefs (Davenport & Davenport, 2006). There is also an apparent increase in the boat 
traffic circulating the off-shore islands of the Gulf, where countless speedboats, dive boats, 
day-trip boats, fishing boats and jet skis bring thousands of tourists to the islands every day 
(Mills et al., 2013). 
 
The effects of the intensified water associated tourist industry vary greatly with the degree of 
caution and awareness of those involved. Influential interaction with the natural environment 
and species, extraction, accidental contact and/or stirring up silt that obstructs corals’ ability 
to capture light are all consequences that may result from snorkelling, diving, swimming and 
other sea activities (Davenport and Davenport, 2006).  

1.1.2.3 	  Anchor	  damage	  
The massive fishing and tourist industry in the Gulf of Thailand also generate significant 
anchor damages inflicting on the marine environment (Mills et al., 2013). Anchors that are 
dropped in coral reef areas risk smashing and destroying the coral formations as it drops and 
as it drags across the sea bed, seeking a place of attachment. Once the anchor is set, the chain 
can cause further damage, dragging along the bedrock, or when getting stuck around reef 
formations (Dinsdale & Harriott, 2004). Furthermore, the anchor tends to drag across the sea 
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bed as the boat shifts with the wind and currents (Mills et al., 2013). The retrieval process 
causes further damage to the coral structures since the force of pulling the weight loose 
inevitably damages the point of attachment (Dinsdale & Harriott, 2004). (See Appendix A, 
Figure A for a documented example). To make matters worse, boats tend to change positions 
during the course of the day, meaning anchors will be dropped more than once in the same 
area (Mills et al., 2013). Areas where anchors are frequently being used generally reveal a 
high level of broken or damaged corals, fully or in part, contracted from anchor usage. 
(Dinsdale & Harriott, 2004; McManus et al., 1997). (Figure B in Appendix A shows an 
example of a type of anchor typically used in the area). 
 
Even anchors that do not hit coral formations tend to cause damage to the marine life by 
inflicting on vital habitats. Investigations performed in the Gulf of Thailand have shown that 
sea areas with a dominance of sand, mud and/or sea grass constitute a natural habitat for a 
variety of species, such as Gobiidaea fishes, Tetraodontidae fishes, and Polynemidae fishes 
(Hajisamae et al., 2006).  

1.1.3 Methods	  of	  coral	  reef	  management	  
The fast and wide-spread degradation of the earth’s coral reefs has given rise to intensified 
research in the field of coral reef management. Coral reef management essentially revolve 
around protecting the inherent values of healthy coral reefs by means of preventing further 
damage to the reefs and/or by improving the reefs’ ability to recover (Shafir et al., 2006).  
 
Methods of coral reef management vary from introducing marine protected areas (MPAs) in 
order to regulate human activity in connection to the reefs, or promoting more sustainable 
fishing methods and land-use through education, to establishing international policy 
resolutions and enforcing legal frameworks aiming to restrict anthropogenic impacts and 
reduce the level of carbon dioxide emissions (Hughes et al., 2003; Hughes et al., 2010) There 
are also more acute methods of coral reef management that revolve around repairing or re-
establishing damaged or nearly lifeless reefs by means of human technology. Such methods 
are called coral restoration and vary from securing and reinforcing damaged or loose parts of 
a reef to creating structurally beneficial environments for the corals to grow on by 
intentionally sinking old ships or artificial objects (Spurgeon & Lindahl, 2000; Edwards and 
Clark, 1998). 

1.1.3.1 	  Mooring	  buoys	  	  
In the Gulf of Thailand, where anchor damages constitute one of the biggest threats towards 
coral reef health, the installation of mooring buoys should constitute an important method of 
coral reef management. Mooring buoys prevent further physical damage to coral reefs simply 
by providing a permanent, shared tie-up spot that allow visitors to secure their vessels without 
any physical contact with the reef (Mills et al., 2013). In fact, areas in which mooring buoys 
have been installed and where anchor damage used to be common have revealed a re-
colonisation of coral growth. Observations also suggest that the space created by old anchor 
damages in the otherwise massive structure of the corals give rise to greater biodiversity as 
the area is re-colonised. This, however, requires that the area is left to heal undisturbed, 
protected from further anchor damage (Hawkins et al., 1999).   
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Jameson et al. (1999) argue that mooring buoys, if properly installed at the right location, that 
is, where most boats prefer to anchor with respect to wind and tides, do not only reduce 
anchor damage, but also provide an opportunity to apply carrying capacity programs. By 
introducing policies that oblige vessels to use mooring buoys at certain sites and by 
deliberately regulating the number of buoys, Jameson et al. (1999) claim the exploitation of 
the area can be limited.  
 
There are several types of mooring systems. For the sea area of Pattaya, Dive Tribe, an 
organization specialising in marine protection and conservation, recommends the Helix 
mooring system. The Helix mooring system consists of a sand screw, either a round or a 
square shaft anchor with a certain number of helixes, a polypropylene line or a rope or a chain 
to attach the last major part of the system, the buoy, to the embedded anchor. A weight can 
also be attached to the anchor line approximately one metre below the buoy to keep the 
anchor line stabilised (Rope & Bolt, 2005). In order to prevent the anchor line from getting 
slack and cause damage to the sea floor environment as the tides go down, a mid-buoy, 
attached to the mid-section of the anchor line, can also be added (W Phillips, 2013a, 
pers. comm., 2 May). From the buoy, a pickup line, a tag line, is secured, which runs between 
the buoy and the boat (Rope & Bolt, 2005). (Figure C in Appendix A shows some of the 
components of the Helix Anchor system.) 
 
Compared to other anchor and mooring systems, the Helix Anchor system is easy to uninstall 
and relocate, it is adaptable, the placement is precise, it stays where it is set and it has a 
greater holding capacity (Mills et al., 2013; Rope & Bolt, 2005). The Helix Anchor system 
can resist loads exceeding nine thousand kilogram. The size and number of helixes and the 
screw’s penetration depth are all factors affecting the load capacity. The deeper the screw has 
been turned into the sea floor the greater resistance to loads it has. The same applies with a 
greater number and/or a greater width of helixes (Rope & Bolt, 2005).  The Helix Anchor also 
causes minimal damage to the sea floor environment compared to other traditional anchor 
systems since it only requires a small intervention of the sea floor area and leaves only a small 
piece of the Helix Anchor visible when it is set (Mills et al., 2013; Rope & Bolt, 2005). The 
Helix Anchor is installed under water where it is drilled into clay, sand or other soft 
foundations with the help of divers. Above the surface, in a boat, a hydraulic fluid compressor 
is required to run the underwater torque motor, with complementing equipment, which the 
divers use to install the anchor (Mills et al., 2013; Rope & Bolt, 2005). (Figure C in Appendix 
A shows photos of some of the installation equipment.) 
 
Mills et al. (2013) estimate the total installation costs of a Helix Anchor system to around 
1,120 USD (35,000 THB) for each installed mooring buoy in the sea area of Pattaya. The 
organisation Dive Tribe, working to establish an extensive mooring buoy system in the area, 
aims to cover the installation costs through private sponsorship whereas the maintenance of 
the buoys would be covered through fees paid by those who use the moorings (Mills et al., 
2013).  
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1.2 Aims	  and	  Objectives	  
The aim of this paper is to evaluate the need for permanent mooring buoys at the popular off-
shore islands of Pattaya, Thailand. By investigating the ecological, social and economic gains 
and losses of installing permanent mooring buoys, the project aims to examine whether such 
buoys would help support a more sustainable development in the area. 
 
In order to fulfil the aim stated above, the project revolves around six main objectives (all 
objectives refer the area of Pattaya, Thailand): 
 

- The first objective is to investigate the current level of coral degradation due to anchor 
damages.  

 
- The second objective is to document the conduct and the frequency of the local boat 

traffic. 
 
- The third objective is to investigate what type of social values can be associated with 

coral reefs. 
 
- The fourth objective is to investigate how the health state of coral reefs affects local 

industries, especially focusing on the dive industry.  
 

- The fifth objective is to investigate local dive centres’ attitudes towards installing 
permanent mooring buoys. 

 
- The sixth, and last, objective is to investigate the local willingness to pay to protect 

coral reefs, for example, through supporting a mooring buoy system.  
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2. Methods	  
2.1 Study	  area	  
The Gulf of Thailand is located in Southeast Asia, covering an area of approximately 320,000 
square kilometres. It stretches 720 kilometres from north to south, and 450 kilometres from 
east to west. This half-enclosed sea, which borders to the South China Sea, is quite shallow 
with a maximum depth of 80 metres and a mean depth of 45 metres. The research in this 
paper was conducted in the area of Pattaya, including nearby off-shore islands in the inner 
Gulf of Thailand (Burnett et al., 2007; Wouters & Chambers, 2010; Cheevaporn & 
Menasveta, 2003). Figure 1 illustrates a map of the specific study area. The popular off-shore 
tourist sites and the lucrative fishing in the area generate excessive boat traffic, producing 
massive anchor damages on a daily basis (Mills et al., 2013).  
 
The physical inspections of this project were conducted in the waters outside the small island 
Koh Sak, located approximately 10 kilometres west of Pattaya in the inner Gulf of Thailand 
(Figure 1) (Sawadee, 2010). The island, covering an area of 0.05 square kilometres, is shaped 
like a horseshoe with two interconnected beaches, one on the north side and one on the south 
side of the island (Sawadee, 2010). It is surrounded by fringing reefs that make the island a 
popular destination for snorkelling and diving. Other activities taking place in the area are 
swimming, fishing, sunbathing, jet skiing and banana boat riding. The island is popular due to 
its shallow corals, protected bay and its relatively short distance to the mainland. The waters 
of Koh Sak also contain an artificial reef project in terms of concrete cubes, where fishes and 
other sea-species tend to gather (W Phillips, 2013a, pers. comm., 2 May). (Figure D in 
Appendix A displays the busy beach and the inner bay of Koh Sak.)  
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Figure 1 – Map of study area. 

2.2 Sampling	  methods	  	  
A combination of different methods has been used to increase the reliability of the results. 

2.2.1 Questionnaires	  
In order to gather quantitative data questionnaires, addressing divers, were conducted in April 
and May, 2013. Since divers generally have widely different levels of experience, two 
separate questionnaires were conducted, one aiming towards tourist divers and one aiming 
towards dive masters and diving instructors. Tourist divers were chosen as a target population 
in order to examine the dive industry’s customers’ attitudes, desires, concerns, observations 
and level of awareness as regards coral reefs and coral reef protection. Dive masters and/or 
diving instructors were chosen as a target population to examine more experienced divers’ 
attitudes and observations. The questionnaires were designed to extract information on behalf 
of all six objectives. 
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The first part of all questionnaires was designed to determine the demographics of those 
answering, i.e. age, gender, income level to allow a better understanding of factors that may 
lead to varying attitudes and levels of knowledge. Both questionnaires also included questions 
concerning the perceived state of health of the corals and the perception of the potential 
damage caused by different sea related activities. For tourist divers, the questionnaire also 
included questions aiming to extract information about the willingness to pay (WTP) for more 
healthy reefs and for the existence of mooring buoys, helping to conserve the coral reefs in 
the area. Questions concerning what tourist divers wish to see when diving in this area were 
also included. For dive masters/diving instructors, the questions were adapted to suit more 
experienced divers with more knowledge on the specific study area. Here, questions 
concerning observations of anchor damage, perception of the anchor damage problem and the 
attitude towards mooring buoys were included. There were also questions asking for the dive 
masters’/diving instructors’ belief about customers’ WTP for more healthy coral reefs or for 
the existence of mooring buoys. Both questionnaires began with a short presentation of the 
authors and the purpose of the questionnaires. For more detailed information on the 
questionnaires, see Appendix B, page E-I. 
 
The data was collected using anonymous paper surveys handed out in person. In order to 
obtain as many responded questionnaires as possible, local dive centres were asked to assist in 
getting the questionnaires filled out. Six dive centres generously agreed to bring 
questionnaires on their dive trips during a two week period in which customers and diving 
instructors/dive masters were asked to fill in a questionnaire as the dive boat headed back 
after a day’s diving.  

2.2.2 Interviews	  
In order to complement the quantitative data assembled from the questionnaires, interviews 
were performed to gather more qualitative information related to all six objectives. The target 
audience was dive store operators located in the area of Pattaya and Jomtien. Most of the dive 
stores in this area arrange regular trips to dive sites in the specific study area and the dive 
store operators are generally very familiar with the state of the reefs. Having dived in the area 
for a long period of time, many dive store operators are also able to disclose of any visible 
changes that might have occurred over time, such as more frequent anchor damage and/or 
changes in the diversity of species. Also, dive store operators are the ones most likely to 
understand what it is that costumers wish to see when diving. By asking dive store operators 
how often they arrange trips and to which sites they bring their costumers, an overlook of how 
many boats and visitors visit each dive site may also be obtained. Therefore dive store 
operators were elected as target population. An additional reason for the chosen target 
population was to specifically gather information concerning the fifth objective; the dive 
centres’ attitudes towards installing sand secured mooring buoys in the study site.  
 
The interviews were conducted in April, 2013, and were all performed as a combination of 
structured and unstructured, face-to-face interviews. All interviews included 21 main 
questions (Appendix C, page J-K). Therefore the interviews could be labelled as structured. 
However, the respondents were also allowed to discuss and add more information related to 
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the specific subject. The interviewer could also add follow up-questions, if needed, to get as 
much information as possible. Therefore the interviews could also be identified as 
unstructured. Furthermore, the questions were more open than the ones in a structured 
interview were the respondents often get different alternatives to choose from when 
answering the questions. These types of questions were chosen since they leave room for 
more extensive answers, providing more information.  
 
The transcriptions of the interviews, shown in Appendix C1-C8, page L-NN, provide a 
summary of the answers given for each question. Language barriers and the somewhat free 
structure of the interviews made it difficult, if not impossible, to construct exact transcriptions 
of each interview. Answers, or parts of answers, that advanced way off topic and that were 
not deemed relevant for the project were left out or cut short. See Appendix C-C8, page J-NN, 
for further details about the interviews. 

2.2.3 Physical	  inspection	  

2.2.3.1 Reef	  Survey	  
With the intention of obtaining a greater understanding of the reefs in the area outside Pattaya, 
reef surveys were performed at Koh Sak on three different occasions at four different sites 
(see Table 1 and Figure 1). In order to capture the full extent of the local anchor damages 
(objective 1), the surveys were conducted at two different depths, one at a maximum of 4 
meters depth to allow for snorkelling abilities to be sufficient, and one at SCUBA diving 
depth, ranging from 4 to 14 meters depth. As the authors of this report do not have dive 
certificates, the surveys that required SCUBA diving were generously performed by Dr. 
Wayne Phillips, a science lecturer at Mahidol University international College (MUIC), 
Gwyn Mills, CEO of Dive Tribe, and students from MUIC. 
 
Table 1 - Sites of the reef survey. 

Site Date Locatio
n 

Depth 
(m) 

Method Position GPS No. of 
transects 

Directio
n of 

transect 
Site 1 21/4/13 Koh Sak 2 Snorkelling West side, 

parallel to the 
shore. 

N 12°56'41.70" 
E 100°47'22.57" 

2 North-
north-west 
to south-

south-east. 
14 Diving 1 

Site 2 21/4/13 
& 

4/5/13 

Koh Sak 2 Snorkelling North-east, 
inner-bay 

side. Parallel 
to the shore. 

N 12o56'40.5" 
E 100o47'38.2" 

2 North-
north-east 
to south-

south-west. 4 Diving 7 

Site 3 27/4/13 Koh Sak 3 Snorkelling North side. 
Parallel to the 

shore. 

N 12o56'40.1" 
E 100o47'26.6" 

 

4 East to 
south. 

4 Diving 1 

Site 4 4/5/13 Koh Sak 4 Snorkelling South side. 
Parallel to the 

shore. 

N 12o56'29.1" 
E 100o47'28.5" 

2 West to 
east. 

4 Diving 1 
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The reef surveys were conducted as line intercept transects (LIT) aiming to examine the 
percentage cover and the damage index of the coral growth forms in the study area. The LIT 
consisted of a 20 meter transect line that was put onto the reef in a straight line. At every 
meter marking the type of coral growth form or the type of seafloor substrate was indicated on 
an underwater slate. (For further information about the LIT-equipment, see Figure E in 
Appendix A.) The types of coral growth forms were divided into ten different groups, 
displayed in Figure 2. At every meter marking, any damage to the corals was also recorded. 
Damage was distinguished by identifying apparent bleaching, skeleton breakage and/or 
scrapes or cuts in the coral tissue, where attempts were made to separate anchor damages 
from other types of damages. The surveys were conducted where the reefs were considered to 
be representative of the area; that is, where there was no evident, spatially limited, dominance 
of a specific coral growth form.   
 

 
	  
	   	  

Solitary (R) Submassive (S) Tabulate (T) Massive (M) 

Laminar (L) Foliose (F) 

Branching (B) Corymbose (C) Digitate (DI) 

Encrusting (E) 

Figure 2 - Coral growth forms  (Photo source: Mills, 2013b; Phillips, 2013b). 
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2.2.3.2 Boat	  traffic	  survey	  
In order to obtain an overview of the boat related stresses (objective 2) associated with a 
popular tourism site such as Koh Sak, a survey, aiming to document the behaviour and the 
frequency of the local boat traffic on a busy day, was conducted on Koh Sak on two 
occasions. From a location overlooking the entire north bay (where Site 2 and Site 3 are 
located, see Table 1 and Figure 1), the behaviour and the number of incoming boats was 
recorded with the help of a pair of binoculars. The survey was divided into 30 minutes 
segments and was conducted for 3 hours on the first occasion and two hours on the second 
occasion. The first occasion took place on Saturday 27 April 2013 and stretched from 9:30 to 
12:30. The second occasion took place on Saturday 4 May 2013 and stretched from 14:00 to 
16:00. Since the survey aimed to gather data that would reveal the boat frequency of a busy 
day, the survey was limited only to study Saturdays. In order to get data covering most hours 
of the day the morning was studied on the first occasion whereas the afternoon was studied on 
the second occasion. 	  
 
Some boats tend to come very close to the shore, dropping off or picking up tourists on the 
beach, only occasionally using an anchor, dropped on, or very close to, the beach. Other boats 
tend to anchor further out (see Figure F in Appendix A), close to the reefs, allowing divers 
and snorkelers to descend into the water closer to the dive/snorkelling site. As this report is 
mostly concerned with anchor damages to coral reefs, the number of boats that drop an anchor 
further out were recorded separately from the number of boats that approach the beach. Since 
it is not always possible to detect the actual drop of an anchor, the simplification that boats 
that lay still for a long period of time would be assumed to be anchored was made. 

2.3 Literature	  study	  
In order to gather information for the background description and information supporting the 
arguments made in the discussion, a literature study was performed. The selected sources and 
references used in this paper are mainly relevant scientific papers and articles, which are 
primary sources that have been peer reviewed for increased reliance. Other sources used are a 
PowerPoint presentation and personal communication. These sources were deemed reliable 
owing to the extensive experience of the authors and the individuals in question. A few 
webpages were also used where there was no other alternative source. 
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3. Results	  	  
3.1 Questionnaires	  

3.1.1 Questionnaire	  for	  dive	  instructors	  and	  dive	  masters	  
The total number of respondents of the dive instructor/dive master questionnaires was 17, of 
which 82% were males and 12% were females (6% did not respond to the question 
concerning gender). The answers to the questions did not reveal any particular pattern 
reflecting the age group, gender, household income, occupation or level of education. (For 
further details see Appendix D1, page OO.) 
 
The respondents’ length of stay in Thailand varied from one month to a lifetime of residence 
and their length of stay in Pattaya and/or Jomtien varied from a couple of weekends to a 
lifetime of residence. The majority of the respondents (53%) had resided in the area for a 
period exceeding two years. The amount of dives performed in the specific area by the 
respondents varied from a minimum of 4 to a maximum of 3,500 dives. 29% stated they had 
dived more than 1,000 times in the area. 53% of the respondents also stated they had dived at 
every site in the area (Koh Sak, Koh Larn, Koh Phai, Koh Rin, Koh Krok, Koh Luam, Koh 
Hu Chang, Koh Man Wichai, Koh Klung Badan). Of those who had not visited all sites, the 
majority had dived at all sites except for one or two. All dive instructors/dive masters had 
been to Koh Sak.  

3.1.1.1 Observations	  	  
71% of the dive instructors/dive masters stated they had observed changes in the reef since 
they first started diving in the area. Of the ones that had not observed any changes (24%) the 
majority had not been in the area for a long period of time (3 weeks – 6 months) and/or had 
not dived in the area as many times as other respondents (4-122 dives). 5% did not respond to 
the question concerning observed changes in the reef. When the respondents were asked to 
specify what type of changes they have observed 38% of the ones that had observed changes 
mentioned an increased level of anchor damages. Other stated changes were; bleaching, more 
rubbish, more broken corals, more jet skis, more artificial blocks/reefs, increased number of 
lost fishnets left on the seafloor, regrowth of corals and fish life, discarded boats and engine 
parts and a reduction of fish species.  
 
The respondents revealed different opinions concerning the health state of the coral reefs of 
Pattaya. Figure 3 displays the different views. When asked to state their view on their own 
level of knowledge about coral reefs, 59% of the respondents claimed they know “more than 
average”, 24% said they know “a lot” and 18% stated they know “a little”.  
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Figure 2– Dive instructors’/dive masters’ perception of the health state of the coral reefs in the study area. 

3.1.1.2 Observed	  anchor	  damages	  	  
The majority (71%) of the dive instructors/dive masters stated they had observed anchor 
damages within the study area. 21% had not observed such damages and 5% did not respond 
to the question. The respondents who had not seen any anchor damages were also the 
respondents who had spent least time in the area (three weeks, some weekends and “come and 
go since 2004") and/or had not dived as many times as the majority (4 times, 60 times and 
“many times”). When asked where anchor damages, if any, had been observed, 24% of the 
respondents stated they had observed such damages at every dive site in the study area. The 
most frequently mentioned sites where anchor damages had been observed were Koh Sak, 
Koh Rin and Koh Larn (especially Hat Nuan). Koh Phai, Kho Man Wichai, Koh Klung 
Badan, Koh Krok constitute less frequently mentioned sites.   

3.1.1.3 Attitudes	  towards	  mooring	  buoys	  
All of the respondents seem to agree on the importance of preventing anchor damages in 
order to protect coral reefs. 94% stated they feel it is “very important” to prevent such 
damages, whereas 6% feel it is “important”. None of the respondents chose the alternative 
“not that important”. When asked to explain their answers, the majority stated that anchors 
cause damage to the reefs, which means it is very important to protect coral reefs from 
anchors if we are to save them from further degradation.  
 
The same attitude appeared in the question related to the effectiveness of installing mooring 
buoys, where 76% stated they think it would be “very effective”, whereas 24% stated they 
think it would be “effective”. Again, none of the respondents chose the alternative “not that 
effective”. When asked to explain their answers the majority stated they think mooring buoys 
would keep boats from anchoring on the reefs since there is no need to anchor if there are 
mooring buoys available. One respondent said mooring buoys would stop the on-going 
“killing of corals”. Others stated that mooring buoys would be very effective provided that 
they are actually used and not ignored. One respondent raised concerns regarding the fact that 
mooring buoys need to be located correctly, close enough to the dive sites, in order to prevent 
“lazy people” from ignoring the buoys and dropping anchors where they feel is a more 
convenient site, that is, where their customers will not have to swim as far to get to the reef.  
 

6%	  

17%	  

12%	  

47%	  

18%	  

Percived	  health	  state	  of	  the	  coral	  reefs	  

Dead	  

Not	  healthy	  at	  all	  

Both	  ok	  and	  not	  healthy	  at	  all	  

Ok	  

Healthy	  
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53% of the respondents stated they think there is another way of preventing anchor damages 
rather than installing mooring buoys. 47% stated they do not think there is any alternative. 
When asked what alternatives, if any, there might be, answers ranged from education, 
common sense of boat captains, designated areas (buoyed-off reef areas in which boat traffic 
is not allowed to enter) and drift-dives (where the divers are dropped off at one point and 
picked up at another, allowing for the boat to drift rather than dropping an anchor during the 
dive). Designated areas was the most frequently mentioned alternative. One of the 
respondents expressed concern regarding this alternative, claiming it could make diving more 
dangerous since it, for example, would mean longer surface swims.   

3.1.1.4 Social	  aspects	  
When asking the dive instructors/dive masters what they think customers prefer to see when 
diving, wreck sites or coral reefs, 23% of the respondents stated they think people would 
rather visit wreck sites than coral reefs, whereas 12% stated they think wreck sites are more 
popular than coral reefs. 59% of the respondents checked both alternatives even though the 
question should have been answered with only one alternative. When the respondents were 
asked to answer the more free question what they think customers wish to see in general when 
they come diving in the area, the most frequently mentioned features were healthy corals, 
wreck sites, good under-water visibility and a varied marine life. Larger creatures were also 
mentioned as a customer attraction. Some mentioned particular species such as sharks, turtles, 
rays, whale sharks and seahorses. When asked how many of those things customers will be 
able to see during a dive trip in the reef area of Pattaya, 53% of the respondents replied 
“a few”, 29% replied “many” and 18% responded “all of them”.  
 
Table 2 displays the dive instructors’/dive masters’ perception of how damaging different 
water activities are to coral reefs. The respondents were asked to state their answers using a 
sliding scale between 1 to 5, where 5 indicates “very damaging” and 1 indicates 
“not damaging at all”. For instance Table 2 shows that dive instructors and dive masters think 
anchoring and fishing are the most damaging water activities.  
 
Table 2 – Dive instructors’/dive masters’ perception of how harmful different water activities are to coral reefs. 

 5 4 3 2 1 Do not 
know 

No 
response 

Jet skis 35% 0% 18% 18% 12% 6% 12% 
Banana boats 24% 0% 18% 18% 24% 6% 12% 
Glass-bottom 
boats 18% 12% 18% 18% 12% 12% 12% 

Speed boats 35% 12% 18% 24% 6% 0% 6% 
Anchoring 76% 24% 0% 0% 0% 0% 0% 
Fishing 65% 29% 0% 6% 0% 0% 0% 
Snorkelling 0% 24% 12% 24% 41% 0% 0% 
SCUBA diving 0% 6% 29% 24% 29% 0% 12% 
Touching 
corals 35% 41% 18% 6% 0% 0% 0% 

Bringing bits of 
corals home 35% 0% 18% 18% 12% 6% 12% 
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3.1.1.5 Economic	  aspects	  
When the dive instructors/dive masters were asked to answer if they thought people would be 
willing to pay extra if they were guaranteed to see healthy coral reefs and a great diversity in 
species 65% answered “yes” and 35% answered “no”. Figure 4 presents the respondents’ 
perception of the customers’ level of WTP, that is, the amount of extra payment the 
respondents thought customers would be willing to pay. The majority of the respondents 
(37%) thought tourists would be willing to spend an extra 201-400 TBH. Of the respondents 
who did not believe there existed a WTP (35%), the explanation was, for instance, that most 
people who come here to dive are on training courses and therefore feel that the quality of the 
training is more important. Others claimed customers feel that diving trips are expensive as it 
is. Some mentioned that the costumers in Pattaya just want the best deal, not the best diving. 
The last explanation was that Pattaya is not a mecca for divers and that serious divers rather 
visit places where the visibility is better.  

 

Figure 3– Dive instructors’/dive masters’ perception of people’s WTP for healthy coral reefs and great biodiversity. 

In order to give a more concrete example of how such an extra payment could look like, the 
dive instructors/dive masters were asked to answer a question concerning their perception of 
customers’ WTP to ensure that there were permanent mooring buoys that dive boats could 
secure their boats to as opposed to throwing an anchor at the dive sites. 59% of the dive 
instructors/dive masters stated they think there exists such a WTP amongst customers. 
Figure 5 demonstrates the respondents’ perception of customers’ level of WTP (if any). 29% 
of all respondents did not think people would be willing to pay extra at all. 12% did not reply 
to the question.  

9%	  
18%	  

37%	  

18%	  

9%	  
9%	  

WTP	  for	  healthy	  coral	  reefs	  and	  great	  
biodiversity	  

	  	   <100	  THB	  

100-‐200	  THB	  

201-‐400	  THB	  

401-‐1000	  THB	  

>1000	  THB	  

No	  response	  



 

  17 

 

Figure 4– Dive instructors’/dive masters’ perception of people’s WTP to ensure there are mooring buoys at dive sites. 

3.1.2 Questionnaire	  for	  tourist	  divers	  
The total number of respondents of the tourist diver questionnaire was 26, of which 62% were 
males and 38% were females. The answers to the questions did not reveal an evident pattern 
reflecting the age group, gender, household income, occupation or level of education of the 
respondents. (For further and more detailed descriptions on the basic information of the 
respondents see Appendix D2, page PP.)  
 
The majority of the respondents (58%) identified Thailand as their country of residence. 12% 
stated UK as country of residence, 12% stated USA, 8% stated Russia and 4% each stated 
China, France or Austria as their country of residence. The respondents’ length of stay in 
Thailand varied from six days to a lifetime of residence and their length of stay in Pattaya 
and/or Jomtien varied from one day to a lifetime of residence. More than half of the 
respondents (54%) stated they had dived more than ten times in the area, 27% stated this was 
their first dive in the area, 8% had dived four to five times, the same percentage had dived two 
to three times and 4% did not respond to the question.  
 
When asked what dive sites the respondents visited on the particular dive trip during which 
the questionnaire was filled out, 62% of the respondents mentioned Koh Sak. 31% visited 
Koh Sak only, while 31% visited other sites as well. 15% visited Koh Rin only and 12% 
visited Koh Larn only. 8% did not answer the question.  

3.1.2.1 Observations	  
When asked whether any damages were observed during the dive trip, 65% of the respondents 
gave a positive response. 31 % stated they had not observed any damages and 4% did not 
respond to the question. When asked where such damages, if any, were observed, several 
tourist divers mentioned Koh Sak. A few mentioned sites as Koh Larn and Koh Rin and some 
claimed they have seen damage everywhere.  
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Figure 6 displays the respondents’ perception of the health state of the coral reefs of Pattaya. 
When asked to state their view on their own level of knowledge as concerns coral reefs, 50% 
of the respondents claimed they know “more than average” and 42% said they know 
“a little”, 4% stated they know “nothing” about coral reefs. 4% did not answer the question.  
 

 
Figure 5– Tourist divers’ perception of the health state of the coral reefs in the study area. 

3.1.2.2 Social	  aspects	  
When asked what they would rather visit during a dive trip, a wreck site or a coral reef, 46% 
of the tourist divers stated they would rather visit wreck sites than coral reefs. 42% stated they 
would rather visit coral reefs than wreck sites and 12% left the question unanswered. When 
asked what it was, in general, that they wished to see when they headed out for a day’s diving 
in the area, the most frequently mentioned features were nice corals, sharks and turtles. Others 
mentioned a great variety of fish and in marine life, uncommon species, clear water and less 
jet skis. When asked how many of those things they actually saw during their dive, 42% of 
the tourist divers stated they saw “a few”, 23% saw “many”, 12% saw “all of them” and 4% 
saw “none”. 19% left the question unanswered. 
 
Table 3 displays the tourist divers’ perception of how damaging different water activities are 
to coral reefs. The respondents were asked to state their answers using a sliding scale between 
1 to 5 where 5 indicates “very damaging” and 1 indicates “not damaging at all”. For instance 
Table 3 shows that tourist divers think anchoring and bringing bits of corals home are the 
most damaging water activities. 
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Table 3 – Tourist divers’ perception of how harmful different water activities are to coral reefs. 

 5 4 3 2 1 Do not 
know 

No 
response 

Jet skis 35% 0% 15% 23% 19% 4% 4% 
Banana boats 31% 4% 15% 19% 23% 4% 4% 
Glass-bottom 
boats 23% 0% 23% 15% 19% 15% 4% 

Speed boats 35% 4% 27% 12% 15% 4% 4% 
Anchoring 69% 0% 4% 0% 4% 19% 4% 
Fishing 54% 12% 4% 0% 12% 12% 8% 
Snorkelling 8% 19% 12% 12% 4% 42% 4% 
SCUBA diving 12% 8% 19% 42% 12% 4% 4% 
Touching 
corals 58% 15% 4% 4% 4% 12% 4% 

Bringing bits of 
corals home 69%	   4%	   12%	   0%	   0%	   12%	   4%	  

 

3.1.2.3 Economic	  aspects	  
85% of the tourist divers stated they would be willing to pay extra if they could be guaranteed 
to see healthy coral reefs and a great diversity in species. The rest of the respondents (15%) 
stated they have no WTP for such a guarantee. Figure 7 displays the level of WTP amongst 
those who were willing to pay an extra fee.  
 

 
Figure 6– Tourist divers’ WTP for healthy coral reefs and great biodiversity. 

In order to give a more concrete example of how such an extra payment could look like, the 
respondents were questioned on their WTP to ensure that there are permanent mooring buoys 
that the dive boats could secure their boats to as opposed to throwing an anchor at the dive 
sites. 88% of the respondents stated they would be willing to pay extra for such a system. 
Figure 8 displays the level of WTP amongst those who would be willing to pay an extra fee to 
support a mooring buoy system. 8% of the respondents stated they would not be willing to 
pay extra and 4% did not respond to the question. The only explanation received from the 
respondents who were not willing to pay extra was “don’t have much money”.  
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Figure 7– Tourist divers’ WTP to ensure there are mooring buoys at dive sites. 

The price the tourist divers paid for their dive trips differed from nothing to 266 USD 
(8,000 THB), with the majority paying an amount around 100 USD (3,000 THB). 92% of the 
tourist divers were satisfied with the price they paid, 4% were not satisfied and 4% did not 
answer the question.  

3.2 Interviews	  with	  dive	  store	  operators	  
Of the eight interviewees, four were British, two were Thai, one was Swiss and one was 
French American. Seven of the interviewees were male and one was female. At the time 
during which the interviews were conducted, all interviewees were in a managing position at 
local dive centres in the area of Pattaya and Jomtien. The time during which the interviewees 
had worked at the store varied from 4 months to 14 years and the total number of dives in the 
area performed by the interviewees varied from 60 to 6,000 dives. 

3.2.1 Observed	  changes	  in	  the	  reefs	  
Six out of the eight interviewees said they had observed changes in the reefs since they first 
started diving in the area. However, the observed changes differed in character. Some referred 
to the changes as being characterized by improvements in water quality, in coral health and in 
biodiversity, or by less litter being seen on the beaches and in the water. Others described 
changes of a more negative nature, including huge amounts of anchor damages to the reefs, 
other types of breakage, a spreading of coral bleaching, increased coral death and depleting 
biodiversity, such as a reduced numbers of big sharks. One interviewee stated having seen 
apparent changes in the structure of the ecosystem that are not necessarily good or bad, where 
some species seem to have increased while others seem to have declined. 
 
In interview 8, Robert Camp of Adventure Divers, who has lived in Thailand since 2005, 
claimed having observed a lot of species, such as turtles and dolphins, moving back into the 
area during the last ten years. He summarized his answer saying: “I think we are improving 
over the last ten years.” As a counterpart, Mem Tippayatek from Seafari (interview 5), who 
was born and raised in Thailand, says the water temperature has risen during the last ten years 
and that the corals in the area seem unhealthy. She says: “A lot of corals are dead. Bleached. 
Broken. Some have recovered again. And a lot of them cannot recover again.” In interview 2, 
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an anonymous staff member of Pattaya Dive Centre summarizes the changes observed in 
recent years with the words: “Huge amount of anchor damages.”  
 
When asked what might have caused these changes many of the interviewees that described a 
more positive development in recent years referred to the sewage treatment plant being 
installed 10 years ago and to a greater awareness amongst the local population, especially 
amongst the younger generation. Neil Chandler, from Real Divers (interview 7), said: “The 
Thais have gotten much more into preserving the corals now and taking care of the 
environment.”   
 
The ones that described more negative changes referred to reasons ranging from insufficient 
awareness amongst the local population and lack of education of the boat operators resulting 
in unnecessary and excessive anchor damage, to destructive fishing methods such as dynamite 
fishing, spear fishing and dragging fishing nets across the sea floor. Mem Tippayatek from 
Seafari (interview 5) claimed one of the reasons for the depleting corals is that there are 
simply not enough mooring buoys in the area, resulting in high amounts of anchor damages. 
Other reasons mentioned were rising water temperatures, pollution from hotels and tourism 
and careless diving. An anonymous staff member of Pattaya Diving and Fishing said: ”Divers 
do not particularly care for the corals.” 

3.2.2 Observed	  anchor	  damages	  
Most of the interviewees stated they have observed anchor damages in the sea area outside 
Pattaya. Some claimed to have seen boat operators dropping their anchors directly on the 
coral head while some claimed to have seen corals become smaller and smaller over a 10-
years period as a result of excessive anchor damage. Others stated they have heard concerns 
about anchor damages being raised many, many times. In interview 8, Robert Camp from 
Adventure Divers said: “There are some sites where I won’t even go diving anymore because 
of the anchor damages.” However, in interview 6, Anond Dabanand from Oceanic (Thailand) 
mentioned that anchor damages are becoming less widespread since boat operators tend to try 
to drop the anchors in the sand bed as opposed to on the coral formations.  
 
The observed anchor damages seem to appear in the entire study area. For instance, during 
interview 8 with Robert Camp from Adventure Divers it was found that he has seen anchor 
damages at every single site “for sure” and during interview 1, Joe Dean, from Dive South 
East Asia, pointed out that he had observed anchor damages “everywhere, everywhere, 
absolutely everywhere”.  Several of the interviewed mentioned sites such as Koh Rin, Koh 
Sak and the south side of Koh Larn as being particularly damaged with respect to anchor 
damages.  
  
In interview 2, an anonymous staff member of Pattaya Dive Centre emphasized the size of the 
problem, saying: “Fishing boats, snorkelling boats, dive boats, people going to visit the 
islands; they all cause anchor damage.” The same interviewee also expressed concern about 
the recent development, claiming that, back in 1990, the reefs were unharmed, like no one had 
ever touched them. Today, the interviewee stated the reefs look really damaged, saying: “Now 
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it’s just like a farmer has ploughed the field.” Robert Camp from Adventure Divers made a 
similar metaphor during interview 8. Referring to a dive site at Koh Larn, Robert Camp said: 
“I refuse to go there, because […] it used to be a really nice site and now it almost brings 
tears to my eyes. It’s really bad. It’s like they fought a war with anchors on it.” 
 
All of the respondents stated they think it is very important to prevent anchor damages in 
order to protect coral reefs. For instance, an anonymous staff member of Pattaya Dive Centre 
(Interview 2) claimed that 97% of all coral devastation is due to anchor damages and 
therefore thinks it is “100% important” to prevent such damages.  

3.2.3 Attitudes	  towards	  mooring	  buoys	  
All interviewees agree that mooring buoys would be an effective and important way of 
preventing further anchor damages to the coral reefs in the study area. Anond Dabanand, from 
Oceanic (interview 6) said: “A mooring buoy is a must do everywhere. Every bay must have 
it.” As mentioned earlier, Mem Tippayatek from Seafari (interview 5) argues that the lack of 
sufficient mooring buoys is one of the most central causes of coral degradation in the study 
area.  
 
Another, more or less shared attitude seems to be that the moorings have to be properly 
installed and located in thoughtfully selected areas. Some express concern that buoys that are 
not properly installed will simply break loose from the weight of the boat and cause even 
more damage to the corals as the anchor drags across the sea floor. Other concerns revolve 
around the buoys being too few or being placed in unsuitable places with respect to wind, 
tides and desires of the diving industry. This, many interviewees argue, will just lead boat 
operators to disregard the buoys and throw an anchor in a more desirable location. Some 
interviewees propose laws, obliging boat operators to use mooring buoys, would make the 
system more effective. Robert Camp from Adventure diving (interview 8) said: “It’s a rule to 
enforce but if we had to use them (the mooring buoys) then I think they would (be effective). 
The biggest problem is A: putting up enough mooring buoys for everyone to have one and 
B: enforcing them.” Another concern raised by some of the interviewees is that buoys tend to 
get stolen as soon as they are put up.  
 
When asked if there is an alternative way of solving the problem with anchor damages 
Joe Dean from South East Asia (interview 1) claimed an effective method to reduce anchor 
damages would be to shield off coral areas with marking buoys, preventing the boats from 
entering. That way, boats would be forced to drop their anchors further away from the reefs, 
in the sand. Another way of preventing anchor damages, presented by Neil Chandler from 
Real Divers (interview 7), is having a GPS-system installed on the boats that detects coral 
formations on the sea floor. That way boats would be able to adjust the place of anchoring so 
that they would not hit corals. Again, the anchors would be dropped on the sand bed instead.  

3.2.4 Social	  aspects	  
From the interviews it seems clear that coral reefs hold a sentimental and recreational value to 
people. An anonymous staff member of Pattaya Safari Dive Centre (interview 3) spoke of 
diving as an inner experience for the customers. He said: “They want to have a close contact 
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with the experience of diving. Being in this element, the water. Enjoying the reef, the corals, 
the reef fish. (It’s a) good experience.” It is also clear that local dive stores arrange more 
frequent customer dive trips to coral reefs than to other dive sites, such as ship wrecks. 
Neil Chandler from Real Divers (interview 7) said: “Most people I think want to see the coral 
reefs.”, whereas Anond Dabanand from Oceanic (interview 6) said: “People enjoy reefs more 
than shipwrecks.”. In general the interviewees concur as to what it is people want to see when 
diving in the study area. Common answers are turtles, sharks, seahorses, better corals, clearer 
water and a general diversity in the aquatic life.  
 
From the interviews it is also clear that corporate responsibility, education, understanding and 
willingness to cooperate, take part and/or care are all social factors that affect coral health. 
A number of the interviewed stated lack of education as a contributing factor to problems 
related to marine ecosystems and to the vast anchor damages in the study area. An anonymous 
staff member of Pattaya Dive Centre (interview 2) said: “Unfortunately the sea is the place to 
get rid of the garbage you don’t want to see. Even the best captain throws cans and stuff 
straight into the ocean. However, there is an apparent change in the younger generation, 
especially the ones who go to international schools. They seem more aware of the problem.” 
The same interviewee also addressed the problem with boat operators switching jobs and 
being replaced every two months. He said this is a problem since the new, uneducated boat 
operators cause vast anchor damages to the reefs as they “keep making the same mistakes over 
and over again”.  

3.2.5 Economic	  aspects	  
When asked what would bring more customers to their diving industry a common response 
amongst the interviewees was more ships wrecks. Neil Chandler from Real Divers 
(interview 7) said: “More ship wrecks (would bring me more customers) because they would 
create more coral reefs which would create more fish life there.” An anonymous staff 
member of Pattaya Dive Centre (interview 2) agrees more wrecks in the area would bring 
more customers and adds: “The artificial reef (intentionally sinking wrecks) is the best 
solution here at the moment.” 
 
Many of the interviewees also claim having better corals, better under water visibility and a 
greater variety of marine species would bring them more customers. A frequently raised 
concern on this topic is that the coral reefs in the area are not properly looked after. 
Mem Tippayatek from Seafari (interview 5) said: “No one protects it (the reef), no one 
protects it at all.”  An anonymous staff member of Pattaya Diving and Fishing (interview 4) 
said: “What would bring us more costumers would be a greater awareness amongst people 
who dive and amongst Thai people in general, in order to keep the dive sites from being 
ruined.” In interview 7, Neil Chandler from Real Divers said: “I think most decent dive sites, 
not just in Thailand but around the world, have woken up to this (the need to protect corals 
from anchor damages) and realised that the better the corals are, the more people will come 
to their part of the world and not just spend money on diving, but also the local businesses 
etc. would benefit from it as well.” 
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Another factor that was mentioned as a way of bringing more customers to the diving industry 
was adding other activities to the actual diving. Some mentioned tour packages for the entire 
family and others talked about adding conservation activities to the dives as a way of making 
diving more exciting. Many also mentioned Pattaya’s bad reputation, being recognized a 
place for sex tourism and a less attractive dive site than, for instance, Phuket, as a limiting 
factor for the industry. 
 
When asked if they think costumers would be willing to pay extra if they were guaranteed to 
see the things they wish to see when diving, such as turtles, seahorses, sharks, corals etc., the 
opinions differed amongst the interviewees. Some stated they think there is room for charging 
extra while others argue that the customers feel that the price is high enough as it is. The 
majority stated that there might exist a WTP if one were able to guarantee the customer that 
he/she would see a shark, a dolphin or a whale shark. For smaller, less rare animals, such as 
the turtle, the WTP was commonly believed to be non-existent.  

3.3 Physical	  inspection	  

3.3.1 Reef	  survey	  
The results from the line intercept transects (LIT) evaluations, performed in April 2013, at 
Site 1-4, are summarised in Figure 9-14. For an explanation of the used abbreviations, see 
page V.  
 

 
Figure 8- Percentage cover of different types of sea bottom substrate s at snorkelling depth at Site 1-4. 

Figure 9 presents the percentage cover of different sea bottom substrate types at Site 1-4 at 
snorkelling depth. As shown in the graph (Figure 9), hard corals dominate each site, covering 
60-73% of the sea floor. Site 1 and Site 2 have a higher percentage rock substrate than Site 3 
and Site 4. At Site 3, the highest level of recently killed corals was observed, covering 7.5% 
of the area. Site 3 also revealed the highest percentage of rubble, covering up to 19% of the 
area.   
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Figure 9 - Percentage cover of different coral growth forms at snorkelling depth at Site 1-4. 

Figure 10 presents the percentage cover of different coral growth forms, with regard to the 
total coverage of hard corals, at snorkelling depth at Site 1-4. At all sites the massive coral 
structure was the most common, representing approximately 60-97% of the total hard coral 
coverage. None of the sites revealed branching, laminar, tabulate or solitary coral growth 
forms. Site 1 was the only site retaining encrusting and digitate coral growth forms.  
 

 
Figure 10– Damage index of present coral growth forms at snorkelling depth at Site 1-4. 

Figure 11 presents the damage index of each of the coral growth forms present at snorkelling 
depth at Site 1-4. All sites revealed damage to massive corals. At Site 1 and Site 3, the 
damage index of massive corals was as high as 53%. At Site 3, 100% of the detected 
submassive corals showed signs of damage. Overall, Site 3 revealed a high percentage of 
damage in several coral growth forms. 
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In total, 38% of the corals at snorkelling depth at Site 1 were damaged. At Site 2, 20% were 
damaged. None of these damages were recorded as apparent anchor damages. At Site 3, 44% 
of the corals showed signs of damage. 20% of these damages, or 8.8% or the corals in total, 
were recorded as apparent anchor damages. At Site 4, 28% of the coral formations were 
damaged. 25% of theses damages, or 7% of the corals in total, were recorded as apparent 
anchor damages. 
 

 
Figure 11- Percentage cover of different types of sea bottom substrates at diving depth at Site 1-4. 

Figure 12 presents the percentage cover of different sea bottom substrate types at diving depth 
at Site 1-4. Just like at snorkelling depth, hard corals dominate each site, covering 
approximately 53-80% of the sea floor. None of the sites revealed silt, soft corals or sponges. 
Site 4 was the only site where recently killed corals (<2%) and other types of substrates 
(<1%) were detected.   
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Figure 12 - Percentage cover of different coral growth forms at diving depth at Site 1-4. 

Figure 13 presents the percentage cover of different coral growth forms, with regard to the 
total coverage of hard corals, at diving depth at Site 1-4. Alike the snorkelling depth results, 
all sites reveal a dominance of the massive coral structure, representing approximately 
33-50% of the total hard coral coverage. None of the sites revealed branching, digitate or 
tabulate coral growth forms. Site 1 was the only site retaining solitary coral growth forms.  
 

 
Figure 13 - Damage index of present coral growth forms at diving depth at Site 1-4. 

Figure 14 presents the damage index of each of the coral growth forms present at diving depth 
at Site 1-4. Site 2 and Site 4 were the only sites to reveal any damage to the corals. Massive 
and submassive coral growth forms, which are dominant in the area, show most signs of 
damage, revealing a damage index of 63% and 100% respectively at Site 2. Site 4 revealed a 
damage index of 3% to massive corals.   
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In total, 38% of the corals found at diving depth at Site 2 were damaged. At Site 4, 1% of the 
corals showed signs of damage, whereas Site 1 and Site 3 revealed no damage at all. None of 
the sites revealed obvious signs of anchor-damage at diving depth. 

3.3.2 Boat	  traffic	  survey	  
 

 
Figure 14 – Number of incoming boats at Koh Sak, divided into 30 minutes segments.  

The diagram in Figure 15 presents the results of the boat traffic surveys conducted on two 
separate Saturdays, in April, 2013. Note that the first 30 minutes of the morning and 
afternoon-surveys include the number of boats present in the area as the surveys begun. The 
morning observation added up to a total of 47 anchoring boats and a total of 145 boats 
approaching the shoreline. Altogether, 192 boats were active in the area from 9:30 to 12:30. 
During the afternoon observation hours, a total of 28 boats anchored in the area whereas 9 
boats approached the shore. In total, 37 boats operated in the area from 14:00 to 16:00.   
 
The survey also revealed that the boat traffic in the area tend to gather in the middle of the 
bay, quite close to the shore and slightly shifted towards the eastern side, leaving the western 
shore-skirt less exploited. Smaller boats, such as speed boats and long tail boats, seem to be 
the most active vessels in the area, leaving and returning to the area repeatedly. As a result, 
smaller boats tend to drop anchors more often than bigger boats, such as dive boats, which 
anchor for a longer period of time and tend to stay further away from the beach than the 
smaller vessels.  
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4. Discussion	  
4.1 Coral	  reef	  damages	  
The results of the interviews and the questionnaires suggest that the popular off-shore islands 
of Pattaya suffer from substantial degrees of damage. 65% of the tourist divers stated they 
observed damages to the reefs during their dive trip in the area. The most frequently 
mentioned site where such damages were observed was Koh Sak. This may be explained by 
the fact that Koh Sak is more frequently visited than other islands in the area, meaning many 
of the respondents may have ‘missed’ other, possibly more damaged sites. However, it is also 
reasonable to assume that Koh Sak may in fact be one of the most damage sites, simply 
because it is the most visited island.  When questioned on their perception of the health state 
of the corals, the absolute majority of the tourist divers (70%) stated they think the coral reefs 
are “not healthy at all” or “ok”. Only 15% of the respondents stated they think the corals are 
“healthy”. When asking dive instructors/dive masters the same question, 82% stated they 
think the corals are “dead”, “not healthy at all” and/or “ok”. Only 18% stated they think the 
corals look “healthy”. In interview 5, Mem Tippayatek from Seafari said: “A lot of corals are 
dead. Bleached. Broken. Some have recovered again. And a lot of them cannot recover 
again.” 
 
The results of the interviews and the questionnaires also reveal that significant changes have 
been observed in the area in recent years. 71% of the dive instructors/dive masters that 
responded to the questionnaire and six out of eight dive store operator interviewees stated 
they had observed changes in the reefs of Pattaya since they first started diving in the area. 
Some describe a more positive development where corals and the marine life seem to have 
recovered owing to factors such as the recently installed sewage treatment plant and a greater 
awareness in the local community. Others describe negative changes such as a greater number 
of bleached corals, more anchor damages and a reduction in marine species. Comparing the 
time of local residency of the interviewees, it seems that at least some of those who refer to a 
more negative development have a longer time of residency in the area than those who 
describe a more positive development, meaning that those who describe a negative 
development may refer to a reference point further back in time compared to those who 
describe more positive changes. In a similar way, it seems that those dive instructors/dive 
masters who stated they had not observed any damages in the reefs generally had a shorter 
time of residence and/or fewer number of dives in the area than those who had observed 
changes in the reefs.  
 
The results of the reef study suggest that the popular tourist site Koh Sak suffers from varying 
degrees of damage and degradation. Even in the same site, the extent of damage seems to vary 
greatly between different depths.  Site 1 revealed a total damage index of 38% at snorkelling 
depth whereas no damage was found at diving depth. Site 2 revealed a total damage index of 
20% at snorkelling depth and a total damage index of 38% at diving depth. Site 3 revealed the 
highest damage index, rising to 44% at snorkelling depth, but showed no damage at all at 
diving depth. Last, Site 4 revealed a total damage index of 28% at snorkelling depth and a 
total damage index of 1% at diving depth. As a compliment to the coral damage index, which 
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generally indicates the amount of recently damaged corals, the amount of rubble in an area 
can reveal the extent of past damages, since rubble generally consists of timeworn pieces of 
broken corals. As concerns rubble, all sites, with the exception of Site 1 which revealed no 
rubble at diving depth, showed a percentage cover exceeding 5% at both diving and 
snorkelling depth.  
 
In a report investigating coral reef damage in the Egyptian Red Sea, Jameson et al. (1999) 
suggest that sites revealing a coral damage index higher than, or equal to, 4%, or a cover of 
coral rubble higher than, or equal to, 3%, in any of the transects in a LIT, constitute 
candidates for further observation and/or coral reef management. This limit value is derived 
from reference values providing guidance to how a natural coral reef, subject to minimal 
external influences, highly secluded from human impacts such as diving and/or vast boat 
traffic and anchor usage, and/or natural stresses such as cyclonic storms, should look like. 
That is, a coral damage index higher than, or equal to, 4% would, according to Jameson et al. 
(1999), indicate that the reef is subject to unnatural stresses and should therefor constitute a 
candidate for further monitoring.  
 
Based on the assumption made by Jameson et al. (1999) it is clear that the coral reefs of 
Koh Sak are highly subjected to unnatural stresses and are therefore in need of monitoring 
and/or management action. All sites revealed a damage index well exceeding 4% and a rubble 
cover exceeding 3% in at least one transect. Even if considering only the apparent anchor 
damages, excluding all other types of damages, the damage index of Site 3 and Site 4, 
revealing 8.8% and 7% anchor damages respectively, would still exceed the limit value 
recommended by Jameson et al (1999). 
 
Others suggest much higher limit values for alarming levels of coral reef damage. In a report 
investigating the correlation between coral damage index and diving frequencies in the 
northern Red Sea, Zakai and Chadwick-Furman (2002) recognize a damage rate of 8% to 
stony corals, such as foliose and encrusting coral growth forms, as “low”, and a damage rate 
of 22.2% as “intermediate”. A damage rate of 66% was considered “high”.  Considering these 
values, it seems the total damage index for the corals of Koh Sak are low to moderate or close 
to high for all sites, ranging from the lowest total damage index of 0% at diving depth at 
Site 1, to the highest total damage index of 44% at snorkelling depth at Site 3. It should be 
noted, however, that Zakai and Chadwick-Furman (2002) refer to the concept of possible 
threshold levels rather than levels of coral damage revealing unnatural interaction, as is the 
case of Jameson et al. (1999).  
 
The questionable disagreement between the results of the reef surveys conducted at the same 
site but on slightly different depths may be a result of the uncertainties associated with the 
methodology of the reef survey, especially considering the fact that surveys conducted at 
snorkelling depth and diving depth were performed by separate people with different levels of 
experience. The authors of the report were responsible for the surveys conducted at 
snorkelling depth whereas the surveys conducted at diving depth were performed by people of 
varying degree of experience, sometimes exceeding the experience of the authors and 
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sometimes reaching below the experience of the authors. The error sources of the 
methodology are more thoroughly discussed in section 4.5.3, page 38.  However, the 
dissimilarity between the different depths may also have a perfectly natural explanation, 
reflecting the fact that more active boat traffic was detected in the shallow areas of Site 3, 
where the snorkelling was performed, than in the deeper end of Site 3, where the diving was 
performed. The boat traffic survey revealed that smaller vessels tend to anchor more 
frequently and closer to the shore compared to bigger boats that anchor less frequently and 
further out from the bay. Furthermore, the surveys conducted at diving depth on Site 3 were 
slightly shifted towards the west shore-skirt whereas the surveys conducted at snorkelling 
depth were conducted in the mid-section on the bay in which the boat traffic was recorded to 
be more dense than by the west shore-skirt, which, all together, could explain why the surveys 
revealed a damage index of 44% at snorkelling depth and no damage at all on diving depth at 
Site 3.  
 
All in all, the results reveal considerable damages in the sea area surrounding Koh Sak, but 
quite few are acknowledged as evident anchor damages. Site 3 and 4 are the only sites where 
apparent anchor damages were detected, revealing a total anchor damage index of 8.8% and 
7% respectively. In agreement with the findings of Davenport and Davenport (2006), 
Wattayakorn (2006) and Yeemin (2006) other types of damages, caused by destructive fishing 
methods and physical interaction with SCUBA divers, sea walkers, swimmers and/or 
snorkelers, seem to be more widespread in warm waters such as the ones surrounding the 
study area. It should be noted, however, that the physical damage contracted from anchors are 
difficult to distinguish from other types of physical damages. Hence, it is possible that some 
anchor damages may have been mistaken for other types of damages and vice versa, meaning 
the amount of anchor damage might seem lower (or higher) than it actually is. The fact that 
the highest levels of damage were detected at Site 2 and Site 3 suggests that boat activity, 
such as anchoring, has a correlation with the general damages recorded, since Site 2 and Site 
3 more or less coincide with the area in which the boat traffic was observed to be most dense 
in the boat traffic survey. This means that some of the general damages observed at Site 2 and 
Site 3 may actually have been anchor damages. It is also possible that some anchor damages 
were not accounted for as a result of the relatively long reading intervals (1 m) of the transect 
line, or accidentally having chosen an unrepresentative section of the reef that boats tend to 
avoid when dropping anchors. (This, and other factors compromising the validity of the 
results are discussed further in section 4.5.3, page 38.)  
 
The hypothesis that the results of the reef survey may in fact fail to demonstrate the true 
extent of the anchor damages of Koh Sak is supported by the results of the interviews, the 
questionnaires and the boat traffic survey, which strongly suggest that the popular off-shore 
islands of Pattaya suffer from considerable anchor damages. Nearly all store operators 
interviewed and up to 71% of the dive instructors/dive masters that responded to the 
questionnaire stated they have observed anchor damages in the area. In a question that 
allowed for an open answer on possible observations of changes in the reefs, that is, where no 
answer alternatives were given, 38% of the dive instructors/dive masters independently stated 
that they had observed an increased amount of anchor damages in the area. In interview 8, 
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Robert Camp from Adventure Divers said: “There are some sites where I won’t even go 
diving anymore because of the anchor damages.” Locations such as Koh Sak, Koh Rin and 
Koh Larn were the most frequently mentioned sites when asked where such anchor damages 
have been observed, but the response “everywhere” was also prevalent. From the results of 
the interviews and the diving instructor questionnaires it is also clear that those who declared 
they had not observed any anchor damages in the area had generally spent a shorter period of 
time in Pattaya compared to the other respondents. They had also visited fewer sites, meaning 
they are less familiar with the area.  
 
The results of the boat survey, recording a total of 192 active boats in the limited bay-area of 
Koh Sak during just 3 hours on a Saturday morning, also suggest that excessive anchor 
damages should be found in the area. The high level of recorded boat traffic is supported by 
the results of the tourist diver questionnaire, where the absolute majority of the respondents 
stated they visited Koh Sak during their dive trip, suggesting that Koh Sak is one of the most 
densely trafficked tourist sites in the study area, inevitably resulting in massive anchor usage.  
The premise that vast boat traffic generates extensive anchor damages is supported by the 
findings of Lloret et al. (2008) who proved that the vast number of recreational boats in 
Cap de Creus in the Mediterranean Sea causes such widespread anchor damages that 
anchoring constitutes the most critical threat towards the marine environment in the area. 
Other water activities, such as swimming, snorkelling and SCUBA diving had irrelevant 
impact in comparison with the excessive anchor deployment.   
 
The fact that all sites revealed a substantial dominance of the massive coral growth form also 
suggests that the area may in fact be subjected to high levels of external physical impacts, 
such as anchor usage. As Dinsdale & Harriott (2004) argues, complex coral growth forms, 
such as the branching growth form, tend to fragment more easily than massive coral structures 
which generally reveal less devastating damages such as cuts and scrapes to the coral tissue 
when subjected to physical influence. A high level of anchor usage in the area would 
consequently favour a selective survival of massive corals, which seems to be the case in the 
study area. Furthermore, the low concentration of branching growth forms suggests that the 
branching corals have had little, if any, opportunity to recuperate, given that the branching 
growth form has a relatively fast growth rate. Hence, the dominance of massive coral 
structures may have appeared as a result of external physical influence on the reef extending 
over a long period of time.   
 
Another factor supporting the hypothesis that the anchor damages in the area should in fact be 
higher than the results of the reef survey indicate are informal observations of the authors 
made in addition to the actual reef survey. During these informal observations massive anchor 
damages were detected, but since these observations were made outside of the actual survey 
they were not included in the results. (Appendix A, Figure A includes pictures that show 
massive anchor damages in the study area.) 
 
However, there is also a possibility that the results of the reef surveys actually do present an 
accurate picture of the extent of anchor damage at Koh Sak, and that it is rather the results of 
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the interviews, questionnaires and boat traffic survey that are slightly incorrect. The 
respondents of the interviews and the questionnaires may have exaggerated or provided 
impulsive or influenced answers and the boat traffic survey may have provided misleading 
results in the way that it fails to separate anchors that are dropped in the sand from the ones 
that are dropped on coral formations. This may have caused these results to indicate the 
existence of more anchor damage than actually exists. For a further discussion on the error 
sources associated with the interviews, the questionnaires and the boat traffic survey, see 
section 4.5, page 37. 

4.2 Economic	  aspects	  
The cost of a Helix Anchor secured mooring buoy is estimated to a total of 1,120 USD 
(35,000 THB) per mooring buoy (Mills et al., 2013).  According to Mills et al. (2013), a 
minimum of 50 permanent mooring buoys would be necessary to protect the coral reefs of 
Pattaya, but a final number of 100 buoys would probably be a more correct estimate if the 
buoys are to support the local boat industry. Installing 100 mooring buoys would 
unquestionably constitute a substantial expenditure. However, Dive Tribe, the organisation 
working to fulfil the plan, aims to cover the costs of the Helix Anchors through private 
sponsorship rather than through government funds, whereas the maintenance of the buoys 
would be covered through, for example, fees paid by tourist divers who use the buoys to 
secure their boats. Furthermore, the costs of installing the buoys must be weighed against the 
inevitable, long-term costs of not taking action, and the economic welfare that is likely to 
accompany a greater conservation of the environment. The local sewage treatment plant that 
was installed in the study area just 10 years ago constitutes a perfect example of how 
environmental protection may lead, not only to greater ecological well-being, but also to 
economic and social welfare. Several of the interviewees mentioned the sewage treatment 
plant as a factor that, through a healthier environment, has improved the recreational 
prospects, bringing more aquatic life and clearer water into the area. Clear water and greater 
marine life constitutes features frequently mentioned by dive store operators as factors that 
would bring their business more customers, meaning that the sewage treatment plant has 
helped improve the economic situation for the entire dive industry of Pattaya. In a similar 
way, the installation of sufficient and properly secured mooring buoys is likely to improve the 
conditions, not only for the reefs and the marine ecology of Pattaya, but also for the local 
industries, especially the tourist and dive industry. As so eloquently expressed by Neil 
Chandler from Real Divers (interview 7): “(…) the better the corals are, the more people will 
come to their part of the world and not just spend money on diving, but also the local 
businesses etc. would benefit from it as well.” 
 
This theory is supported by the results of the questionnaires, where 85% (a higher percentage 
than predicted by both dive store operators and dive instructors/dive masters) of tourist divers 
stated they would be willing to pay extra if they were guaranteed to see healthy coral reefs 
and a great diversity in species. Of those tourist divers who are willing to pay extra, the 
majority (32%) state they would be willing to pay 7-13 USD (201-400 THB), which is in 
agreement with what the majority of dive instructors/dive masters (37%) think customers 
would be willing to pay. If effectively reserving this extra earned money to be invested into 
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programs of coral reef protection, such as programs aiming to install and maintain permanent 
mooring buoys, a great difference could be made. Moreover, the fact that a vast majority of 
the respondents are willing to pay extra to see healthy corals should provide an incentive for 
dive store operators, the dive industry as a whole and local authorities to consider the 
economic benefits of investing in coral reef conservation methods. It should be noted, 
however, that WTP tend to be slightly exaggerated when the respondents are not faced with a 
situation where they actually have to pay. Hence, both the number of people who would 
actually be willing to pay the extra fee and the amount of money people would be willing to 
pay may in fact be lower in real life. (For a more detailed discussion on the error sources of 
the questionnaires, see section 4.5.2, page 37.)  
 
To give the tourist divers a more clear example of how such an extra payment fee could look 
like, the questionnaires included a question asking whether respondents would be willing to 
pay extra to ensure that there were permanent mooring buoys at the dive sites that boats could 
secure their boats to as opposed to throwing an anchor and possibly hurting coral reefs. On 
this question, 88% (again, a higher percentage than predicted by dive instructors/dive masters) 
of the tourist divers stated they would be willing to pay extra. Of those tourist divers who are 
willing to pay extra, the majority (42%) state they would be willing to pay 0.7-1.7 USD (21-
50 THB), which is a bit lower than predicted by the dive instructors/dive masters. Still, adding 
an extra fee of 0.7-1.7 USD for every tourist diver who come to visit the off-shore islands of 
Pattaya would certainly be enough to cover the maintenance of the buoys. 	  	  

4.3 Social	  aspects	  
The many economic opportunities that healthy coral reefs provide, such as tourism and 
fishing, are easily translated into social welfare, where a greater number of job opportunities 
and increased political influence may result from expanding industries. Furthermore, coral 
reefs themselves seem to hold an inherent sentimental value to people, something that applies 
especially to divers. In interview 3, an anonymous staff member of Pattaya Safari Dive 
Centre, said: “Enjoying the reef, the corals, the reef fish. (It is a) good experience”. When 
addressing the issue of coral reef destruction many of the interviewees expressed grief and 
frustration over recent development. Mem Tippayatek from Seafari (interview 5) said; “There 
is one big coral that used to be huge and beautiful but at the moment one side is gone. It’s 
something that I’ve seen 10 years ago, and now it’s changed. It’s kind of sad.” Referring to a 
dive site at Koh Larn, Robert Camp from Adventure Divers (interview 8) said: “I refuse to go 
there, because […] it used to be a really nice site and now it almost brings tears to my eyes. 
It’s really bad. It’s like they fought a war with anchors on it.” In the light of these sentiments 
the benefits of investing in coral reef protection programs, such as programs aiming to install 
permanent mooring buoys in the area, seem significant not only to the ecological and 
economic welfare, but also to the social well-being in terms of preserved recreational and 
sentimental values. 
 
This theory is supported by the results of the questionnaires where “healthy coral reefs” 
constitutes the most common response of both dive instructors/dive masters and tourist divers, 
to the question concerning what it is that customers wish to see when heading out for a day of 
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diving. The results of the questionnaires also show that customers wish to see a diverse 
marine life and bigger aquatic species, which are both factors related to healthy and diverse 
coral reefs. This too emphasizes the importance of healthy coral reefs and their recreational 
value. 
 
However, when asked what they would rather see, a ship wreck or a coral reef, a slight 
majority of the tourist divers responding to the questionnaire claim they would rather see a 
wreck sites than coral reefs. Dive instructors/dive masters thought customers would wish to 
see ship wrecks and coral reefs equally much. This may be a result of wreck sites being a 
more rare and exotic phenomenon, but it may also be a result of the degradation of the corals 
and the associated reduction of marine life surrounding the reefs. In interview 7, 
Neil Chandler from Real Divers claims more ship wrecks in the area would bring his business 
more customers since “they would create more coral reefs which would create more fish life”. 
An anonymous staff member of Pattaya Dive Centre (interview 2) agrees that more ship 
wrecks would boost the dive industry and adds: “The artificial reef (intentionally sinking 
wrecks) is the best solution here at the moment.” Hence, the results of the interviews indicate 
that the thrill of ship wrecks is not only their majestic appearance, but also their ability to 
function as an artificial reef, creating a natural habitat for both corals and underwater species. 
The results of the interviews also show that coral reefs are more frequently visited than wreck 
sites. Anond Dabanand from Oceanic (interview 6) said: “People enjoy reefs more than 
shipwrecks.” 
 
Social aspects also tend to affect the extent and the way in which coral degradation takes 
form. In the interviews, a number of the dive store operators stated they feel that corporate 
responsibility, education, understanding and willingness to cooperate, take part and/or care 
are all social factors that affect coral health. In interview 4, an anonymous staff member of 
Pattaya Diving and Fishing argued that a greater awareness amongst people who dive and 
amongst Thai people in general would keep dive sites from being ruined. Other interviewees 
seem to agree that there is an evident relation between level of awareness and/or education 
and the pattern of behaviour. An anonymous staff member of Pattaya Dive Centre 
(interview 2) said: “Even the best captain throws cans and stuff straight into the ocean. 
However, there is an apparent change in the younger generation, especially the ones who go 
to international schools. They seem more aware of the problem.” Neil Chandler, from Real 
Divers (interview 7) agrees that the attitude towards coral reef conservation has shifted along 
with the level of awareness of the younger generation. He said: “The Thais have gotten much 
more into preserving the corals now and taking care of the environment.”  
 
The level of awareness concerning coral reef health is somewhat reflected in the results of the 
questionnaires where the respondents were asked to indicate how damaging they think 
different water activities may be to coral reefs (see Table 2 and Table 3). The results indicate 
that dive instructors/dive masters generally have a higher level of awareness as concerns the 
impact of anthropogenic interaction with the reefs compared to tourist divers. For example 
12% of the tourist divers believe that fishing is “not harmful at all” to coral reefs. 4% think 
that anchoring or touching corals is “not harmful at all”. The results of the dive 
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instructors/dive master questionnaire show that 0% of the dive instructors/dive masters think 
that these activities are “not harmful at all”. The results of the tourist diver questionnaire also 
reveal substantially higher percentages of the alternative answer “I do not know” compared to 
the dive instructors’/dive masters’ replies. However, the results of the dive instructor/dive 
master questionnaire show that jet skis and speed boats are perceived to be just as damaging 
to coral reefs as it would be to touch corals or to bring pieces of coral home. The tourist 
divers’ perception on this is that touching corals or bringing pieces of corals home is much 
more damaging than speed boats and jet skis, an insight that is probably more correct, at least 
from a more direct perspective.  
 
In general the results of the questionnaires reveal high levels of awareness amongst both 
tourist divers and dive instructors/dive masters. A majority of both tourist divers and dive 
instructors/dive masters indicate that fishing, touching corals, bringing pieces of coral home 
and anchoring is “very damaging” to coral reefs. Anchoring is the water based activity that 
seemed most damaging of all activities to both tourist divers and dive instructors/dive masters 
(although bringing bits of corals home seemed as damaging to tourist divers).  
 
From the results of the interviews it is also clear that the level of social or public 
responsibility is considered relevant in the context of coral reef health. Several of the 
interviewees raise concerns regarding insufficient regulation and/or governmental leadership. 
Mem Tippayatek from Seafari (interview 5) said: “No one protects it (the reef), no one 
protects it at all.”  Many also argue that coral conservation programs, such as programs that 
aim to install permanent mooring buoys, must be properly regulated by authorities if they are 
to be effective. Several interviewees state they feel that a mooring buoy system need to be 
complemented by proper enforcement, obliging boat operators to use mooring where such 
exist, if the system is to be effective. Otherwise, the interviewees fear the moorings will just 
be ignored as boat operators may wish to anchor in a different location than where the 
mooring is placed. Another concern raised is the fact that stealth of the Helix Anchor system 
needs to be prevented to ensure the economic sustainability of conservation programs such as 
the mooring buoy system. Hence, it seems better education and a greater public responsibility 
would generate improved long-term conditions for the coral reefs of Pattaya.  
 

4.4 Attitudes	  towards	  mooring	  buoys	  
The results of the interviews and the dive instructor/dive master questionnaire reveal a 
generally positive attitude towards an installation of mooring buoys in the reef areas of 
Pattaya. Some concerns were raised regarding the method of instalment, the risk of stealth and 
the regulation of the buoys, but all agree that permanent mooring buoys would constitute an 
effective method to prevent further anchor damages in the area provided that they are properly 
installed and regulated. Emphasis is also put on the relevance of placing the buoys in the right 
location to avoid a situation where boat operators simply ignore the buoys and anchor in a 
more desirable place. Many of the interviewees argue that buoys should be placed close to the 
reefs to avoid long surface swims. However, the downside of placing the buoys close to, or 
on, a coral reef is that all water activities associated with the anchored boats, such as 
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snorkelling and SCUBA diving, will be concentrated into a limited area, putting great stress 
on the area surrounding the buoys. Research performed in the Caribbean has proven that areas 
located close to (5-25 meters) moorings tend to have a lower coral cover than areas further 
away from the buoys, most likely owing to the higher level of disturbance in the mooring 
buoy area. However, the area close to the buoys reveal a higher diversity of species and low 
levels of damage where anchor damages were only detected in areas far from the buoys. 
Furthermore, some areas in which mooring buoys have been installed and were anchor 
damage used to be common have demonstrated a re-colonisation of coral colonies, supporting 
the efficiency of the buoys (Hawkins et al., 1999). In order to avoid the concentration of water 
activities, a suggestion is to locate mooring buoys in a dispersed pattern, located to suit wind, 
weather and tides most effectively, but placed in a safe distance from the reefs to avoid 
having all divers, snorkelers etc. gather in the same limited area. As this would generate 
longer surface swims, designated areas in which boat traffic is not allowed might constitute an 
appropriate solution. 
 
Being the leaders of the local dive industry, the dive store operators and the dive 
instructors/dive masters have a superior insight and understanding as concerns the state and 
needs of the coral reefs in the area. The majority of the dive store operators and the dive 
instructors/dive masters have dived in the area more than 1000 times and are generally very 
familiar with the local conditions. Having survived the ultimate test, the coherent positive 
attitude towards the installation of permanent mooring buoys should constitute a strong 
incentive for authorities and/or investors to take an interest in such a program.  

4.5 Reliability	  and	  validity	  of	  the	  results	  	  

4.5.1 Interviews	  	  
The reliability of the interviews is satisfactory in the sense that the procedure can be repeated. 
However it is not as clear that interviews, even if repeated in the exact same manner, would 
generate the same results since opinions, beliefs and attitudes are all time-dependent factors 
that can quickly change. General opinions on the subject may shift from one day to another, 
affecting the outcome of the interviews.  
 
The validity of the interviews must be considered with caution as regards the answers and 
stated opinions of the interviewees. Language barriers and the free communication form of 
the interviews risk causing misinterpretations and loss of information as the interviews were 
summarized. Furthermore, interviewees risk feeling guided or affected by the interviewer’s 
questions or presence, which may generate influenced or dishonest answers.  

4.5.2 Questionnaires	  	  
Although the methodology of the questionnaire survey is perfectly repeatable, the reliability 
of the survey is compromised by the limited amount of fulfilled questionnaires. The initial 
aim of the questionnaire survey was to collect a minimum of 50 questionnaires for tourist 
divers and 20 questionnaires for diving instructors/dive masters in order to obtain reliable 
statistics revealing the general attitudes on the issue of coral reef protection. However, only 
26 tourist diver questionnaires and 17 diving instructor/dive master questionnaires were 
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collected. Since such a low number of collected questionnaires may fail to provide very 
general information, subsequently performed questionnaire surveys may yield different 
results.  
 
In order to improve the reliability of the results, questionnaires should have been distributed 
over a longer period of time, giving the authors and the dive centres more time to distribute 
them. The number of questionnaires distributed to the dive centres did not constitute a 
limiting factor, since the vast majority of the questionnaires were handed back blank. 
However, a plausible explanation to the low number of fulfilled questionnaires may have been 
the tight time schedule of the dive trips and the limited time frame, when heading back after a 
day’s diving, for the dive operators to get people to fill in the questionnaires. Unwillingness 
of tourist divers to devote their leisure time to filling out questionnaires and the tourist low 
season distinguishing the period of late April to May, during which the survey was performed, 
may have been other factors that limited the number of fulfilled questionnaires.  
 
The validity of the questionnaire survey is highly dependent on the state of the individuals 
replying the questionnaires. For example, individuals that are stressed for time or who just 
want to complete the questionnaire as soon as possible risk providing answers that are not 
well thought-through, making the results of the survey less consistent with the actual 
attitudes. The results of the questionnaires also show that some individuals have provided 
answers that are not consistent with the question. Language barriers, misinterpretation, stress 
and/or lack of attention are all factors that may have contributed to such answers. Some 
questions were also left unanswered which reduces the representativeness of the results. There 
is also a risk of obtaining exaggerated answers when using questionnaires as a survey 
instrument. For instance, respondents tend to exaggerate their WTP in situations where they 
are not faced with a situation in which they actually have to pay the stated amount. Some 
respondents may provide an exaggerated WTP in order to express concern, trying to persuade 
authorities etc. that the issue is worth investing in. Others may understate their WTP, or 
provide answers in sheer protest, feeling that other issues are more important.  

4.5.3 Reef	  study	  
The reliability of the reef surveys is pleasing in the sense that the methodology could easily be 
repeated. If performed within a limited timeframe, the survey would probably also yield the 
same results, at least in theory, since coral formations grow and recover slowly. An important 
factor that may have undermined the reliability of the surveys is the LIT methodology’s 
inability to account for all anchor damages and all present coral growth forms. To improve the 
reliability of the survey, shorter intervals, such as 50 centimetres as opposed to 1 meter, could 
have been used when reading the transect line. That way, the risk of missing anchor damages 
and/or coral growth forms would decrease. Shorter reading intervals would also increase the 
probability of subsequently performed surveys yielding the same outcome since the results 
would be more accurate. Another factor that might improve the reliability would have been to 
perform the survey a greater number of times at a greater number of sites. That way, the risk 
of acquiring inaccurate results on account of having accidentally chosen an unrepresentative 
area, or an area that boats tend to avoid, is minimized.  
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Another factor that may have compromised the reliability of the results is the fact that the 
surveys performed at the different sites varied from having a maximum of 9 to a minimum of 
3 20 meter transects. This means that the results from Site 2, where 9 transects where 
performed, is more reliable than the results of other sites, having 5 or less transects. Hence, 
comparing the results of the different sites may generate inaccurate conclusions. Having the 
same number of completed transects at each sites would have improved the ability to make 
more precise comparisons.  
 
The validity of the reef surveys should be regarded with caution considering the authors’ 
inexperience in the field of coral reef studies. Even the more experienced divers, conducting 
the surveys at diving depth, risk mistaking the different coral growth forms and/or 
overlooking or exaggerating the degree of coral damages. Natural features of the coral, such 
as patches of shifting colours or unusual silhouettes, could have been mistaken for damages 
caused by human activity, whereas actual damages may have been disregarded. Furthermore, 
anchor damages may have been mistaken for other types of damages and vice versa. Having 
performed a few test transects supervised by a more experienced party, prior to the actual reef 
study, would most definitely have improved the validity of the results. 
 
It should also be noted that the validity of the reef survey results is undermined by the fact 
that all gathering of data was not performed by the authors themselves. Relying on the data 
collected by others to be correct automatically jeopardizes the validity of the results since the 
authors cannot guarantee the accuracy of the data.  

4.5.4 Boat	  traffic	  survey	  
The reliability of the physical inspection of incoming boats is compromised by the limited 
opportunities for the authors to conduct the survey. Unfavourable weather conditions 
abolished the possibility to conduct the survey repeated times, during Saturdays, as was the 
initial intent. The fact that the survey was only conducted once in the morning and once in the 
afternoon means that no mean average value could be calculated. Hence, the results of the 
inspection offers only an example of how the boat traffic might look during a busy weekend 
at Koh Sak. However, a reiterated methodology might still yield the same results and the 
procedure is perfectly repeatable.  
 
The validity of the boat traffic survey is first and foremost undermined by the risk of human 
errors, such as the risk of failing to detect incoming boats and/or accidentally recording the 
same boat twice. The hectic and eventful environment may have caused error such as this to 
appear. Furthermore, the simplification that boats that lay still for a long period of time would 
be assumed to be anchored may have generated false results. Last, boats that anchor tend to 
reposition during the day, throwing the anchor multiple times in the same limited area. Such 
minor repositions are difficult to detect, meaning a few anchor drops may have been 
unaccounted for.  
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5.	  Conclusions	  	  
Although differing greatly between depths, the results of the reef survey (LIT) reveal 
generally high levels of coral reef damage at the popular island Koh Sak, peaking at a damage 
index of 44% at snorkelling depth at Site 3. However, it cannot be proven that a substantial 
amount of these damages are definite anchor damages. Nevertheless, the results of the 
questionnaires and the interviews prove that every dive store operator, 71% of the dive 
instructors/dive masters and 65% of the tourist divers have observed anchor damages in the 
area, where Koh Sak constitutes a frequently mentioned example. Some dive store operators 
and dive instructors/dive masters also agree on having observed an increased amount of dead 
or hurt corals, in part resulting from massive anchor deployment.  Likewise, the result of the 
boat traffic survey suggests there should be high levels of anchor damage in the area, 
revealing extremely dense boat traffic (192 boats, of which 47 used an anchor, in just 3 hours) 
and a vast deployment of anchors in the bay area. Taking the results of the interviews, the 
questionnaires and the boat traffic survey into consideration, it seems the reefs of Koh Sak 
suffer from substantial damages of which a considerable amount is most likely contracted 
from anchor usage.   
 
Allowing for destructive water activities, such as incautious anchor deployment, to deteriorate 
the natural habitats of the coral reefs of Pattaya does not only devastate crucial ecological 
values by disrupting the behaviour and structure of the natural ecosystem, but it also affects 
important social and economic values in the area. In addition to the food, income and natural 
coastal protection that the coral reefs provide, the results of the interviews and the 
questionnaires show that healthy coral reefs, being the most frequently mentioned customer 
attraction, constitute an essential factor for the economic sustainability of the dive industry in 
the area. The many economic opportunities that the coral reefs provide are also easily 
translated into social welfare, where, for example, a large number of job opportunities and 
greater influence in international politics are both associated with prosperous industries. 
Furthermore, the results of the interviews and questionnaires also prove that healthy coral 
reefs hold a special sentimental value, providing invaluable recreational opportunities to 
humankind. 
 
Being one of the most critical threats towards coral reef health in the sea area of Pattaya, the 
prevention of anchor damage seem to be an urgent and critical method of coral reef 
protection. By investing in sufficient and properly installed and regulated mooring buoys, the 
coral reefs of Pattaya could be significantly protected from further anchor damages, 
something that the majority of all dive store operators and dive instructors/dive masters in the 
area agree on. By safeguarding the inherent values of coral reefs, recreational prospects are 
maintained and the economic interests of the dive industry are secured. Hence, the mooring 
buoys would safe-guard the very cornerstones of sustainable development, preserving both 
ecological, social and economic values, resulting in a more sustainable development for the 
entire community.  
 
Moreover, the questionnaires show that 85% of the tourist divers would be willing to pay 
extra (where a majority of those with a WTP would be willing to pay 7-13 USD) if they could 
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be guaranteed to see healthy coral reefs and a great diversity in species and 88% of the tourist 
divers stated they would be willing to pay extra (where a majority of those with a WTP would 
be willing to pay 0.7-1.7 USD) to support a permanent mooring buoy system, which further 
highlights the economic incentive to initiate coral reef management programs such as 
installing permanent mooring buoys. In conclusion, the ecological, social and economic gains 
of installing permanent mooring buoys seem to overshadow the cost of installation and 
maintenance of the buoys, meaning the buoys would most certainly improve the conditions 
for a more sustainable development in the area. 
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Appendix	  A	  -‐	  Photos	  
Figure A shows a series photos from of a video captured by the island Koh Man Wichai, 
located within the study area. The photos clearly show how anchor retrievals damage corals.  

 
 

Figure A – Anchor retrieval and the associated coral damages (Source: Beuchel, 2013)  
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Figure B – A type of anchor used in the study area 

Figure C – Helix Anchor system components and installation equipment (Source; Mills, 2013)  
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Figure D – The beach and inner bay of Koh Sak a Saturday at noon.  

 

 
Figure F – One of the bigger boats drops an anchor at Koh Sak 

Figure E – Equipment for LIT-method at snorkelling depth  



Appendix	  B1	  	  	  	  Questionnaire	  for	  dive	  instructors	  and	  dive	  masters	  

The following questionnaire is part of a study of coral reef health and coral reef protection. The conductors of this 
survey are two students from Sweden and the survey is part of a Bachelor thesis in Energy and Environmental 
Engineering at the Royal Institute of Technology in Sweden. If you have any questions or concerns, please do not 
hesitate to contact the conductors of the survey: 
 
Maria Andersson Mikaela Ring 
marand6@kth.se  mikrin@kth.se  
0834829089  0855980920 
 
Your answers will be handled anonymously and will contribute to research aiming to protect coral reefs. 
Please indicate your answers by using a cross ý . Note that the entire survey is three pages. Fully completed surveys 
will be much appreciated.  
 

 

Please continue the questions on the next page 
 

E 
 

Gender:	   Age	  Range:	  
	   	  

Occupation:	  
	  
Household	  income:	  

	  ☐	 Male	   ☐	 <20	   ☐	 41-‐50	   ☐	 Employed	  
	  
(relative	  to	  others	  in	  your	  country)	  

☐	 Female	   ☐	 20-‐25	   ☐	 51-‐60	   ☐	 Self-‐employed	  
	  
☐	 Low	  

	   	  
	   	  

☐	 26-‐30	   ☐	 >60	   ☐	 Unemployed	  
	  
☐	 Middle	  

	   	  
	   	  

☐	 31-‐40	  
	   	  

☐	 Retired	  
	  
☐	 High	  

	   	  
	   	   	   	   	   	  

☐	 Student	  
	   	   	   	   	   

Highest	  level	  of	  education:	  	   ☐	  High	  School	   ☐	   Bachelor's	   ☐	   Master's	   ☐	  None	  
	 	   	   	   ☐	 2	  year	  Associate	  degree	   ☐	   PhD	   ☐	 Other	   	   	  
 
Country	  of	  residence?	   	  	   	  	   	  	   	  	   	  	  
How	  long	  have	  you	  been	  in	  
Thailand?	   	  	   	  	  
How	  long	  have	  you	  been	  in	  Pattaya?	  	   	  	   	  	   	  	   	  	   	  	   	  	  
 
The	  following	  questions	  refer	  to	  the	  area	  outside	  Pattaya	  and	  Jomtien:	  
 
How	  many	  times	  have	  you	  dived	  in	  this	  area?	  

	   	  
	  

	   	   
To	  which	  dive	  sites	  have	  you	  been?	  	  
☐	 Koh	  Sak	   ☐	  Koh	  Phai	   ☐	 Koh	  Krok	   ☐	  Koh	  Hu	  Chang	   ☐	 Koh	  Klung	  Badan	  
☐	 Koh	  Larn	   ☐	 Koh	  Rin	   ☐	 Koh	  Luam	   ☐	 Koh	  Man	  Wichai	   ☐	 Other	  
	 	   	 	   	 	   	 	   	 	   	 	   	 	  
Have	  you	  observed	  any	  changes	  in	  the	  reefs	  since	  you	  first	  started	  
diving	  here?	  	   ☐	  Yes	  	   ☐	  No	  
	  	  	  	  -‐If	  yes;	  What?	   	  
	   	  
	   	  
	   	  
	   	  
	   	  
	   	  

How	  healthy	  do	  you	  think	  the	  reefs	  in	  this	  area	  are?	  
☐	  Dead	   ☐	  Not	  healthy	  at	  all	   ☐	  Ok	   ☐	  Healthy	   ☐	  Very	  Healthy	   ☐	  I	  do	  not	  know	  



 

Please continue the questions on the next page 
  
 F 

 

	  
What	  do	  you	  think	  people	  who	  come	  to	  dive	  want	  to	  see?	  	  
	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	  
	  
How	  many	  of	  those	  things	  would	  you	  say	  they	  get	  to	  see	  when	  diving	  in	  this	  area?	  

	   	   	   	  ☐	 None	  	   ☐	 A	  few	   ☐	 Many	   ☐	 All	  of	  them	  
	 	   	 	   	 	   	 	  
Do	  you	  think	  people	  would	  be	  willing	  to	  pay	  extra	  if	  they	  were	  guaranteed	  to	  see	  healthy	  	  
coral	  reefs	  and	  a	  great	  diversity	  in	  species?	   ☐	 Yes	   ☐	 No	  

	   	  	   	 	   	 	   	   	  
	  	  	  -‐If	  yes;	  How	  much?	  (THB)	   ☐	   <100	  	   ☐	  100-‐200	  	   ☐	  201-‐400	  	   ☐	  401-‐1000	  	  	   ☐	  >1000	  
	  	  	  -‐If	  no;	  Why?	   	 	   	 	   	 	   	 	   	   	 	  

	   	 	   	 	   	 	   	 	   	   	 	  
	   	 	   	 	   	 	   	 	   	   	 	  
	   	 	   	 	   	 	   	 	   	   	 	  
	   	 	   	 	   	 	   	 	   	   	 	  
	   	 	   	 	   	 	   	 	   	   	 	  

 
What	  do	  you	  think	  people	  would	  rather	  visit	  on	  a	  dive	  trip;	  a	  wreck	  site	  or	  a	  coral	  reef?	  

	   	  ☐	 Wreck	  site	   ☐	 Coral	  reef	  
	   	   	 	   

On	  a	  sliding	  scale,	  how	  harmful	  do	  you	  think	  the	  following	  things	  are	  with	  respect	  to	  coral	  
reefs?	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Not	  damaging	  at	  all	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  è	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Very	  damaging	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  I	  do	  not	  know	  
Jet	  skis	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Banana	  boats	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Glass-‐bottom	  boats	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Speed	  boats	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Anchoring	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Fishing	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Snorkelling	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

SCUBA	  diving	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Touching	  corals	  	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Bringing	  bits	  of	  corals	  home	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 
 
How	  much	  would	  you	  say	  you	  know	  about	  coral	  reefs?	  

	   	  ☐	 Nothing	   ☐	 A	  little	   ☐	 More	  than	  average	   ☐	 A	  lot	  



 

 G 

Have	  you	  observed	  any	  anchor	  damages	  on	  the	  reefs	  in	  this	  area?	   ☐	  Yes	  	   ☐	  No	  
-‐If	  yes;	  Where?	   	  	 	  	   	  	   	 	  
	  	   	  	   	  	 	  	   	  	  

	   	  	   	   	 	   	   	   	  
	   	   	 	   	   	   	  

	   	   	  
How	  important	  do	  you	  think	  it	  is	  to	  prevent	  anchor	  damages	  in	  order	  to	  protect	  the	  corals?	   	  
☐	 Not	  that	  important	  	   ☐	 Important	   ☐	 Very	  important	   ☐	 I	  do	  not	  know	  

	  -‐Please	  explain	  your	  answer:	   	  
	   	  
	   	  
	   	  
	   	  

 
How	  effective	  do	  you	  think	  mooring	  buoys	  would	  be	  as	  a	  way	  of	  preventing	  anchor	  damage?	  	   	  
☐	 Not	  that	  effective	  	   ☐	 Effective	   ☐	 Very	  effective	   ☐	 I	  do	  not	  know	  
	 	 	 	 -‐Please	  explain	  your	  answer:	   	  
	 	   	  
	 	   	  
	 	   	  
	 	   	  
  
Do	  you	  think	  there	  is	  another	  way	  of	  preventing	  anchor	  damages	  rather	  than	  installing	  	  
mooring	  buoys?	   ☐	 Yes	   ☐	 No	  
	  	  	  -‐If	  yes;	  How	  would	  that	  be	  done?	   	  
	  	  	  	   	  
	   	  
	   	  
	   	  

 
Do	  you	  think	  people	  would	  be	  willing	  to	  pay	  extra	  to	  ensure	  that	  there	  were	  mooring	  buoys	  
by	  the	  dive	  sites	  that	  the	  boats	  could	  secure	  their	  boats	  to	  as	  opposed	  to	  throwing	  an	  anchor?	  	  
☐	   Yes	   ☐	   No	  
	  	  	  	  	  	  	  -‐If	  yes,	  how	  much;	   	 ☐	   10-‐20	  THB	  	   ☐	  21-‐50	  THB	   ☐	  51-‐200	  THB	   ☐	  >200	  THB	  

	 
	  
	   	 	   	 	  

	 

	 	  
	  
	  

	   	   	   	  	  
Thank	  you	  for	  completing	  the	  survey!	  



Appendix	  B2	   	  	  	  	  	  	  	  Questionnaire	  for	  tourist	  divers	  

The following questionnaire is part of a study of coral reef health and coral reef protection. The conductors of this 
survey are two students from Sweden and the survey is part of a Bachelor thesis in Energy and Environmental 
Engineering at the Royal Institute of Technology in Sweden. If you have any questions or concerns, please do not 
hesitate to contact the conductors of the survey: 
 
Maria Andersson Mikaela Ring 
marand6@kth.se  mikrin@kth.se  
0834829089  0855980920 
 
Your answers will be handled anonymously and will contribute to research aiming to protect coral reefs. 
Please indicate your answers by using a cross ý . Note that the entire survey is both sides. Fully completed surveys 
will be much appreciated.  
 

 

Please continue the questions on the next page 
 

H 
 

Gender:	   Age	  Range:	  
	   	  

Occupation:	  
	  
Household	  income:	  

	  ☐	 Male	   ☐	 <20	   ☐	 41-‐50	   ☐	 Employed	  
	  
(relative	  to	  others	  in	  your	  country)	  

☐	 Female	   ☐	 20-‐25	   ☐	 51-‐60	   ☐	 Self-‐employed	  
	  
☐	 Low	  

	   	  
	   	  

☐	 26-‐30	   ☐	 >60	   ☐	 Unemployed	  
	  
☐	 Middle	  

	   	  
	   	  

☐	 31-‐40	  
	   	  

☐	 Retired	  
	  
☐	 High	  

	   	  
	   	   	   	   	   	  

☐	 Student	  
	   	   	   	   	   

Highest	  level	  of	  education:	   	  	  	  	  	   	  	   	  	   	  	   	  	  
☐	 High	  School	  

	   	   	  
Country	  of	  residence:	  	   	  	   	  	   	  	   	  	   	  	   	  	  

☐	 2	  year	  Associate	  degree	   Length	  of	  stay	  in	  Thailand:	   	   	   	   	   	   	  
☐	 Bachelor's	  

	   	   	  
Length	  of	  stay	  in	  Pattaya:	  	   	  	   	  	   	  	   	  	   	  	   	  	  

☐	 Master's	  
	   	  ☐	 PhD	  
	   	  

How	  many	  times	  have	  you	  dived	  in	  the	  area	  
	  

☐	   First	  time	  
☐	 None	  

	   	  
outside	  Pattaya	  and	  Jomtien?	  

	   	  
☐	 2-‐3	  

☐	 Other	  
	   	   	   	  

☐	 4-‐5	  	  

	   	   	   	   	   	   	   	   	   	  
☐	 6-‐10	  

How	  much	  did	  you	  pay	  to	  go	  on	  this	  dive	  trip?	  
	   	  

	  
	   	  
☐	 >10	  

	  
	  	  

	  
	  	   	  	   	  	  

	   	  
	  

	   	 	  Are	  you	  satisfied	  with	  the	  price	  you	  paid?	   ☐	   Yes	   ☐	  No	   	  
	  	  	  	  	  -‐If	  not,	  why?	   	   	  	 	  	   	  	 	  	  

	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	   	   	   	   	   	   	   	  

 
To	  which	  dive	  sites	  did	  you	  go	  today?	  (You	  may	  choose	  several	  answers.)	  	  	  	  
☐	 Koh	  Sak	   ☐	  Koh	  Larn	   ☐	 Koh	  Phai	   ☐	  Koh	  Rin	  	   ☐	 Koh	  Krok	   ☐	  Other	  

	   	   	   	   	   	   	  How	  healthy	  do	  you	  think	  the	  reefs	  in	  this	  area	  are?	  
☐	  Dead	   ☐	  Not	  healthy	  at	  all	   ☐	  Ok	   ☐	  Healthy ☐ Very	  Healthy ☐ I	  do	  not	  know 
	 	 	 	 	 	 	 

Have	  you	  observed	  any	  physical	  damages	  to	  the	  reefs?	   ☐	 Yes	  	   ☐	  No 
-‐If	  yes,	  where?	   	  	 	  	   	  	   	 	  
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What	  did	  you	  hope	  to	  see	  when	  you	  departed	  for	  this	  dive	  trip?	  (You	  may	  state	  multiple	  things.)	  
	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	   	   	   	   	   	   	   	  
 
How	  many	  of	  those	  things	  did	  you	  see?	  

	   	   	   	  ☐	 None	  	   ☐	 A	  few	   ☐	 Many	   ☐	 All	  of	  them	  

	   	   	   	   	   	   	   	  What	  would	  you	  rather	  visit	  on	  a	  dive	  trip;	  a	  wreck	  site	  or	  a	  coral	  reef?	  
	   	  ☐	 Wreck	  site	   ☐	 Coral	  reef	  

	   	   	 	  
	   	   	   	   	   	   	 	  Would	  you	  be	  willing	  to	  pay	  extra	  if	  you	  were	  guaranteed	  to	  see	  healthy	  coral	  reefs	  and	  a	  

	  great	  diversity	  in	  species?	   ☐	 Yes	   ☐	 No	  
	   	  	   	 	   	 	   	   	  

	  	  	  -‐If	  yes;	  How	  much?	  (THB)	   ☐	  <100	  	   ☐	  100-‐200	  	   ☐	  201-‐400	  	   ☐	   401-‐1000	  	  	  ☐	  >1000	  
	  	  	  -‐If	  no;	  Why?	   	 	   	 	   	 	   	 	   	   	 	  
	   	 	   	 	   	 	   	 	   	   	 	  
	   	 	   	 	   	 	   	 	   	   	 	  
	   	 	   	 	   	 	   	 	   	   	 	  

 
On	  a	  sliding	  scale,	  how	  harmful	  do	  you	  think	  the	  following	  things	  are	  with	  respect	  to	  coral	  reefs?	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Not	  damaging	  at	  all	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  è	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Very	  damaging	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  I	  do	  not	  know	  
Jet	  skis	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Banana	  boats	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Glass-‐bottom	  boats	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Speed	  boats	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Anchoring	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Fishing	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Snorkelling	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

SCUBA	  diving	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Touching	  corals	  	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 

Bringing	  bits	  of	  corals	  home	   ☐	 ☐	 ☐	 ☐	 ☐	 

	 

☐	 
 
How	  much	  would	  you	  say	  you	  know	  about	  coral	  reefs?	  

	   	  ☐	 Nothing	   ☐	 A	  little	   ☐	 More	  than	  average	   ☐	 A	  lot	  
 
Would	  you	  be	  willing	  to	  pay	  extra	  to	  ensure	  that	  there	  were	  mooring	  buoys	  by	  the	  dive	  sites	  	  
that	  the	  boats	  could	  secure	  their	  boats	  to	  as	  opposed	  to	  throwing	  an	  anchor?	   ☐	  Yes	   ☐	  No 

	  
-‐If	  yes;	  How	  much;	   ☐	  10-‐20	  THB	  	   ☐	  21-‐50	  THB	   ☐	   51-‐200	  THB	   ☐	  >200	  THB	  

 
Thank	  you	  for	  completing	  the	  survey!
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Appendix	  C	  –	  Questions	  for	  interviews	  
 

1) Nationality? 
 

2) How long have you lived in Thailand? 
 

3) How long have you worked at the store? 
 
4) How often do you dive in Pattaya? 
 
5) Approximately how many times have you dived in the coral reefs outside 

Pattaya and Jomtien?  
 

6) Have you observed any changes in the reefs since you’ve been here? 

IF YES;  What changes have you observed?  
 

What do you think might have caused this change?  
 

7) How often does the dive centre arrange boat trips for diving customers? 
 

8) How many people would you say you bring each time? 
 

9) How many boats do you use to bring your customers to the dive sites? 
 

10) To which sites do you bring your customers? 
 

11) How many of the arranged (customer) dives are on the reefs as opposed to wreck 
sites etc.? 

 
12) What do you think would bring you more customers? 
 
13) What do you think your customers want to see? 

 
14) Do you believe costumers would be willing to pay extra if they were guaranteed 

to see whatever it is they want to see? 

IF YES;  How much more money do you think each customer would be 
willing to pay? 
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-  
15) Have you observed any anchor damages in the reefs? 

IF YES;  Where? 
 

16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 

IF YES;  Where? 
 

17) Are there any dive sites where you do not have to use an anchor outside of 
Pattaya and Jomtien?  
 

18) How important do you think it is to prevent anchor damage in order to protect 
the corals? 
 

19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
 

20) Are there any alternatives to the mooring buoys, any other way of solving the 
problem?  
 

21) Do you have any official records that show how often you go out, to which sites 
and how many divers you bring? 
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Appendix	  C1	  -‐	  Interview	  1:	  Joe	  Dean,	  manager	  of	  Dive	  South	  East	  Asia	  	  
2013-04-08, 13.33 
 

1) Nationality? 
British. 

 
2) How long have you lived in Thailand? 

10 years. 
 
3) How long have you worked at the store? 

Worked at Dive South East Asia for 10 years. 
 
4)  How often do you dive in Pattaya? 

The dive shop - every day. 
Myself - once or twice a month. 

 
5) Approximately how many times have you dived in the coral reefs outside 

Pattaya and Jomtien?  
2000 times. 
 

6) Have you observed any changes in the reefs since you’ve been here? 
Not really. Some bombs can be found at Koh Rin though. We do not bring 
customers there. 

 
7) How often does the dive centre arrange boat trips for diving customers? 

Every day. 
 

8) How many people would you say you bring each time? 
Minimum 3, maximum 40. Somewhere in between.  
 

9) How many boats do you use to bring your customers to the dive sites? 
Question never asked.  
 

10) To which sites do you bring your customers 
Mostly Koh Sak and Koh Krok, for the moment. The conditions are best there.  
 

11) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
More reefs than anything. Three times a week wreck-dive (three-four times). We 
dive at the reef every day. The second dive will be a reef-dive as well so we do 
wreck and reef.  
 

12) What do you think would bring you more customers? 
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The change is not very good to the pound, the euro, the dollar etc. Today, the bath 
is forty to the pound. It used to be seventy to the pound ten years ago. The 
costumers look at the price and think it has gotten up, but it hasn’t. The price has 
stayed the same, but the bath has gotten up. If the bath would go down, that would 
bring us more customers, definitely. 

 
13) What do you think your customers want to see? 

Turtles, seahorses, octopus. Wrecks. Other nice micro life like sea horses, sea 
moss. 
 

14) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
We can pretty much guarantee that they will see a turtle as it is. There are more or 
less turtles at Koh Krok every day, sometimes there’s five.  

How about sharks? 
Some would be terrified of them and some would really like to see them. On an 
average you’re better off saying – no sharks. 
 

15) Have you observed any anchor damages in the reefs? 
Yeah, yes, I have seen them dropping their anchors directly on the coral head. 

IF YES;  Where? 
Everywhere, everywhere, absolutely everywhere. They tried to but 
in moorings. Did such unprofessional job of it did even more 
damage than (?). 

 
How come? 
Well the weight of the boats just drag the moorings out. As the moorings are 
dragged out of the sea bed they will drag across the sea floor causing even more 
damage. And as the mooring catch loose, people will just drop their anchor in 
plain emergency. They will drop it anywhere, sometimes on the reef, if the boat is 
drifting. Really bad engineering installation. 
 

16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 
Haven’t dived that much somewhere else and where I did dive I didn’t see any 
anchor damages.  
 
I used to live in Hawaii. They used to put proper concrete moorings near to the 
reef so boats could just moor off them. There, you’re not allowed to drop an 
anchor. But you’ll never get the Thais to stop dropping anchors. 
 

17) Are there any dive sites where you do not have to use an anchor outside 
Pattaya and Jomtien? 
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Depends on the conditions, but no there is no sites where you don’t have to use an 
anchor.  There are some days when you can drift-dive and don’t have to use an 
anchor. You just drop them (the divers) in and they carry along the current and you 
pick them up somewhere else. But most of the times there isn’t.  
 

18) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
Very important.  
 

19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
If they are installed properly, very effective. But if they are installed incorrectly, 
they would be ineffective and possibly even more damaging than (?). Good 
moorings is what you need. And you also need to have the reefs buoyed off. You 
know you got the swimming area here, the reefs around Koh Sak, Koh Krok, there 
are actual reef areas that are buoyed off so you can’t take your boats in there 
anyway, or jet skis, so you have to take your anchor line outside of the line, It’s 
quite simple. You just have to put up a line of buoys and the boats can’t go any 
further. So wherever you drop your anchor it’s just landing on sand. It would be 
really simple to do it. And they really need to stop the jet skis from going over the 
reefs anyway, and the other boats, the fishing boats from going over the reefs.  

We looked into the helix sand screw…  
I think concrete block is the best alternative, screw secured buoys will come loose 
causing more damage to the reef. Proper concrete is the solution. Cheaper as well.  

 
20) Are there any alternatives to the mooring buoys, any other way of solving the 

problem? 
See above. 

 
21) Do you have any official records that show how often you go out, to which 

sites and how many divers you bring? 
No. 
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Appendix	  C2	  -‐	  Interview	  2:	  Anonymous	  staff	  member	  of	  Pattaya	  Dive	  Centre	  	  
2013-04-08, 14.20 
 

1) Nationality? 
British.  

 
2) How long have you lived in Thailand? 

23 years. 
 

3) How long have you worked at the store? 
Worked here since 1999. 13-14 years.  

 
4) How often do you dive in Pattaya? 

Years ago I would dive every day. Now I only dive 3-4 times a year. 
 

5) Approximately how many times have you dived in the coral reefs outside 
Pattaya and Jomtien?  
5000-6000 times. 
 

6) Have you observed any changes in the reefs since you’ve been here? 
Yes, huge amount of anchor damage.  
 

IF YES;  What changes have you observed?  
See above. 

 
What do you think might have caused this change?  
The owners are not aware of what is going on because they do not 
join the boat trips in the same way. If the people who operate the 
boats were more aware, this (anchor damage) might not be such a 
big problem. There are new boat operators every 2-3 months. This 
is a problem since they (the boat operators) keep making the same 
mistakes over and over again. In Koh Chang there are mooring 
buoys. But here, they just destroy them (the mooring buoys) from 
one day to another.  
 

7) How often does the dive centre arrange boat trips for diving customers? 
Every day. 
 

8) How many people would you say you bring each time? 
6-20. 
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9) How many boats do you use to bring your customers to the dive sites? 
We have two boats, one here and one at another place, Samae San. The other boat 
is small. If needed, we can bring both.  
 

10) To which sites do you bring your customers? 
Koh Sak, Koh Larn, Koh Rin, Koh Krok, Samae San Islands. 
 

11) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
Do both at every dive trip. More or less. First wreck dive and then often two coral 
dives. Wreck sites have mooring buoys. 

 
12) What do you think would bring you more customers? 

Better corals. Better visibility. Pattaya is not the best dive site in Thailand. People 
generally don’t go here for diving. They go to Phuket. More wrecks would bring 
more costumers. If they were smart, they would put wrecks in one area and not 
spread them out that much (so there is a bigger difference between dive areas). 
This goes for all areas in Thailand. Creating artificial reefs (sinking wrecks) is the 
best method of coral reef conservation. There is much life surrounding the wrecks. 
Wrecks made out of steal are better than concrete cubes or blocks. Corals won’t 
grow on concrete due to the chemicals. The artificial reef is the best solution here 
at the moment. Take healthy corals from healthy reefs and put them on not so 
healthy reefs.  

Coral reefs around Koh Chang (actually another island a bit south of this) have 
much healthier reefs.  
 

13) What do you think your customers want to see? 
Whale sharks, manta rays. You’re not going to see this here often. A variety of 
different marine animals and different things they haven’t seen before. There is a 
bad publicity surrounding Pattaya, but the reefs are pretty good, especially in the 
Samae San islands. We do have a lot of turtles around here.  
 

14) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
Sure, if you could guarantee seeing a whale shark, but you can’t. 
 
But if you could guarantee healthy corals and a variety of marine species?  
A percentage might be willing to pay extra, but there are not that many people who 
have money to spare (to pay extra). The dive industry is run by people who rather 
want a life change than earn money. Most people can barely pay their rent by the 
end of the month. The prices for diving haven’t gone up in Pattaya in 16 years. 
The price has been around 3000 bath for 16 years. Some are even charging a lower 
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price now (2000 bath). We are actually making less money today than we did 16 
years ago, not even including inflation.  
 

15) Have you observed any anchor damages in the reefs? 
Yes, a lot! 

IF YES;   Where?  
Pretty much everywhere. Fishing boats, snorkelling boats, dive 
boats, people going to visit the island; they all cause anchor 
damage. 1990 it was like no one had every touched the reefs, they 
were unharmed, today they look really damaged. Now it is just 
like a farmer has ploughed the field. Koh Rin used to have 
beautiful coral reefs. Today, only about 40 % of those are left, if 
not less. Many boats generally anchor at one spot. A lot of damage 
right there. Russians, especially, are not careful. They just want to 
come as close as possible to the reef.  

 
16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 

Everywhere.  

Unfortunately the sea is the place to get rid of the garbage you don’t want to see. 
Even the best captain throws cans and stuff straight into the ocean. However, there 
is an apparent change in the younger generation, especially the ones who go to 
international schools. They seem more aware of the problem. 
What goes on in Pattaya and Jomtien no one cares about.  
 

IF YES;  Where? 
See above. 
 

17) Are there any dive sites where you do not have to use an anchor in the area 
outside Pattaya and Jomtien?  
You do not have to use an anchor when you drift dive, but otherwise you have to. 
All dive sites are island. The language barrier is a problem. All must be able to 
understand the wind and the tide. If you drop the anchor in the sand, you may still 
be able to make sure the boat comes close to the reef, if you understand how the 
boat will turn with the direction of the wind. Educating dive instructors would 
really help conserve reefs.  
 

18) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
100% important. 97% of all coral devastation is due to anchor damages. Of course, 
natural phenomena exist as well. Bleaching and stuff less apparent. A better 
understanding of the reefs is also important. People do not know the reefs are 
actually a living thing, an animal. They think of it as a vegetable. They cut it off, 
bring it home. It dies, rots and starts to stink. Then people throw it away.  
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19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
Effective if you ask the dive shop owners where they want them, otherwise no one 
is going to use them. Authorities put them in stupid places, they don’t want to 
listen to what we have to say. Tides change, the wind changes; has to be MANY 
mooring buoys to fit all conditions.  
 

20) Are there any alternatives to the mooring buoys, any other way of solving the 
problem?  
Not really. Maybe heavy fines, but who is going to police it? Educating the people 
driving the boats (the ones that throw anchors). Problem with stealing (the buoys). 
Again, there are new boat operators every 2-3 months. This is a problem since they 
(the boat operators) keep making the same mistakes over and over again. But how 
do you educate the people?  
 
Koh Chang is a good example where it works.  

 
21) Do you have any official records that show how often you go out, to which 

sites and how many divers you bring? 
No official records.  
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Appendix	  C3	  -‐	  Interview	  3:	  Anonymous	  staff	  member	  of	  Pattaya	  Safari	  Dive	  
Centre	  
2013-04-08, 16.37 
 

1) Nationality? 
Switzerland. 

 
2) How long have you lived in Thailand? 

Answer missing. 
 
3) How long have you worked at the store? 

Worked in the shop for 4 months. 
 
4) How often do you dive in Pattaya? 

Every day. 
 

5) Approximately how many times have you dived in the coral reefs outside 
Pattaya and Jomtien? 
Since December, about 150 times. 
 

6) Have you observed any changes in the reefs since you’ve been here? 
No. It’s too short time to say. The reef is in good conditions anyways.  
 

7) How often does the dive centre arrange boat trips for diving customers? 
We go every day. 
 

8) How many people would you say you bring each time? 
Max 20-30 for diving.  
Usually we are groups of 10-15 people. 
 

9) How many boats do you use to bring your customers to the dive sites? 
One big boat every day. 
 

10) To which sites do you bring your customers? 
Coral islands like Koh Larn, Koh Sak, Koh Krok, sometimes Koh Rin, Koh Phai. 
 

11) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
We go wreck-diving, but most of the dives are reef-dives.  

 
12) What do you think would bring you more customers? 

Tour packages for families. Not all of the people in the family want to dive. Bring 
the people to the islands, they can stay on the beach, see and feed monkeys at the 
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monkey island. The father or some other member can dive. Not just focusing on 
diving.  
 
Turtle watching. We see the turtles pretty much every time. 

 
13) What do you think your customers want to see? 

Inner experience. They want to have a close contact with the experience of diving. 
Being in this element, the water. Enjoying the reef, the corals, the reef fish. Good 
experience. They don’t expect Pattaya to be a good dive site.  
 
We don’t make any promises. “Diving itself is a beautiful experience.” 
 

14) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
80 % have never dived before. So they don’t know what to expect. 
But there are no guarantees. To see a turtle is always a gift. It’s nature. There are 
no guarantees really.  
 
People who come to Pattaya are really price concerned, because they are not rich 
people. They come because things are cheap. Diving is already expensive for 
them. I doubt they are willing to pay extra. We also have rich costumers, but not in 
general.   
 

15) Have you observed any anchor damages in the reefs? 
Not really. The dive boats are aware of the locations of the reefs, because they 
dive. And they do not anchor on the reefs, they anchor before the reefs. 
 
How about fishing boats and other boats, do they care as much? 
They don’t go there. The reefs are too shallow. They stay away from the reefs. I’m 
sure that there is damage, but I would say it’s an accident because the boats stay 
away.  
 

16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 
Too many boats. Sure that there is damage.  
 

IF YES;  Where? 
Can’t remember seeing them. 

 
17) Are there any dive sites where you do not have to use an anchor outside 

Pattaya and Jomtien?  
No. You have to use an anchor. If not you would just drift of. 
 

18) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
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Because the damage won’t repair in many years, important! It’s a concern and the 
captains are aware of it. 
 

19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
Of course, really important. For sure that would be really good.  

 
20) Are there any alternatives to the mooring buoys, any other way of solving the 

problem? 
Don’t know.  

 
21) Do you have any official records that show how often you go out, to which 

sites and how many divers you bring? 
No official records.  
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Appendix	  C4	  -‐	  Interview	  4:	  An	  anonymous	  staff	  member	  of	  Pattaya	  Diving	  
and	  Fishing	  	  
2013-04-08, 17:15 
 

1) Nationality? 
British. 

 
2) How long have you lived in Thailand? 

11 years. 
 
3) How long have you worked at the store? 

Owner of the shop since 2 years. 
 

4) How often do you dive in Pattaya? 
About once a month. 

 
5) Approximately how many times have you dived in the coral reefs outside 

Pattaya and Jomtien?  
60 dives. 
 

6) Have you observed any changes in the reefs since you’ve been here? 
Definitely. They are depleting. Getting worse.  
 

IF YES;  What changes have you observed?  
See above. 

 
What do you think might have caused this change?  
Destructive fishing methods. Fishermen will drop a fishing net 
over the reef and then drag it along the reef in order to catch fish 
and other stuff. Obviously hurts the corals and the sea bed. 
Dynamite fishing. Spear fishing. Divers do not particularly care for 
the corals. Harmful diving.  

 
7) How often does the dive centre arrange boat trips for diving customers? 

Every day. 
 

8) How many people would you say you bring each time? 
5-10. 
 

9) How many boats do you use to bring your customers to the dive sites? 
One boat. 
 

10) To which sites do you bring your customers? 
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Many; Koh Larn, Koh Sak, Koh Krok, Koh Man Wichai, Koh Rin and others. 
 

11) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
70% reef dives. 

 
12) What do you think would bring you more customers? 

Pattaya has a bad reputation when it comes to diving. People prefer the waters of 
Phuket. In Pattaya the water in not that clear/poor visibility, no one takes care of 
the reefs/the water. No one keeps it clean.  
 
What would bring us more costumers would be a greater awareness amongst 
people who dive and amongst Thai people in general in order to keep the dive sites 
from being ruined. Constant battle with the way Thai people think. They will just 
throw their empty cans and stuff in the water and think the ocean will take care of 
it/that it will function as a good growing environment for corals.  
 

13) What do you think your customers want to see? 
Depends on the level of qualification. Advanced divers: Ship wrecks. Non-
certified: Corals reefs. Better corals, better reefs. Clearer water. 
  

14) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
Possibly. Our prices are relatively low compared to other diving centres in Pattaya. 
There is room for charging more. We charge 3500 bath while other will charge up 
to 3800 bath for non-certified customers. If the reefs were less ruined it would be 
easier to charge them (the customers).  
 

IF YES;  How much more money do you think each customer would be 
willing to pay? 
See above. 

 
15) Have you observed any anchor damages in the reefs? 

Happens all the time. Heard about it many, many times.  
 

16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 
No.  
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17) Are there any dive sites where you do not have to use an anchor outside 
Pattaya and Jomtien?  
When you drift dive you do not have to use an anchor. There are also some 
mooring buoys at wreck sites.  
 

18) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
Extremely, fundamentally. The most. 
 

19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
Very. I do.  
 

20) Are there any alternatives to the mooring buoys, any other way of solving the 
problem? 
Nothing that I can think of. Sure there is.   

 
21) Are there any official records that show how often you go out, to which sites 

and how many divers you bring? 
No.  
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Appendix	  C5	  -‐	  Interview	  5:	  Mem	  Tippayatek,	  working	  on	  the	  management	  
team	  at	  Seafari	  	  
2013-04-08, 17.54  

 
1) Nationality? 

Thailand. 
 
2) How long have you lived in Thailand? 

Born here but has been travelling quite a lot and worked in some different 
countries. 

 
3) How long have you worked at the store? 

Worked 5 years in this store. 
 
4)  How often do you dive in Pattaya?  

Once or twice a week. I’m on the management team most of the time, but also a 
diving instructor. 

 
5) Approximately how many times have you dived in the coral reefs outside 

Pattaya and Jomtien?  
1000 times. Something like that. 
 

6) Have you observed any changes in the reefs since you’ve been here? 
Yes.  

IF YES;  What changes have you observed?  
A lot of corals are dead. Bleached. Broken. Some have recovered 
again. And a lot of them cannot recover again. Some areas are still 
ok.  
 
What do you think might have caused this change? 
 Higher water temperatures. Pollution. Contaminated water from 
hotels/tourism. Higher water temp compared to 10 years ago. I 
think also anchor damages, by the way they anchor the boats.  No 
one protects it, no one protects it at all. Not enough buoys around 
here.  

 
7) How often does the dive centre arrange boat trips for diving customers? 

Almost every day. 
 

8) How many people would you say you bring each time? 
Up to 30 people if we are busy. A normal day about 10-15. 
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9) How many boats do you take?  
Depends. Shares boat with other dive centres. 
 

10) To which sites do you bring your customers? 
We try not to go to Koh Sak too often anymore, because it’s too busy, a lot of 
traffic, too many speedboats, too many jet skis. The marine life is not so bad, but 
it’s not the best. We call it house reef, it is where we do our training. But 
unfortunately there are too many boats there. We try to go to Koh Rin more. If the 
costumers are more experienced we go to wrecks. 
 

11) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
50 % wrecks, 50 % coral reefs. It’s a lot of life at the wrecks so we like to go 
there. And it’s deeper so that’s why it might be more protected from tourism as 
well. You can’t really anchor there, you’d get stuck. Not many other visitors than 
divers. Snorkelers can’t go there and jet skis either. 

 
12) What do you think would bring you more customers? 

If I was just focusing on making a business, just focusing on the money, I 
wouldn’t have enough costumers. But at the moment we try to do the conservation 
as well. We just did a shark release. In the past I did nemo-releases somewhere in 
the east. That actually brings more people in, brings more business. It’s good to 
look after the reefs. Sometimes just diving is too boring. If you put some more 
activity in, it brings more knowledge.  

 
13) What do you think your customers want to see? 

Bigger animals, bigger creatures, we don’t have so many anymore. If you see them 
nowadays you are so lucky. The visibility is so poor so you only see things at a 
short distance. Customers want to see big sharks, big whales etc. We have turtles 
here but it’s because the navy did some releases.  
 

14) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
Yes, definitely. If I could say they would see sharks, yes.  
 

IF YES;  How much more money do you think each customer would be 
willing to pay? 
They would probably pay about 500 bath extra, that would be 
reasonable. If you can guarantee they will see a black tip shark or 
whale shark or something like that. 
  

15) Have you observed any anchor damages in the reefs? 
Yes, definitely. 
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IF YES;  Where?  
Mostly at Koh Sak because that where the most boats are. (But 
they are) Getting to destroy Koh Rin day by day. There is one big 
coral there that used to be huge and beautiful but at the moment 
one side is gone. It’s something that I’ve seen 10 years ago, and 
now it’s changed. It’s kind of sad. A lot of corals, dead, gone. 
That’s definitely anchor damage. 

 
16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 

Yes. 

IF YES;  Where? 
Around Phuket. Quite busy there. Sometimes I’m scared diving 
down there. There’s too many boats. Scared that they are going to 
anchor on my head. One I can miss, but if you have about ten I 
don’t know where to go.  

 
17) Are there any dive sites where you do not have to use an anchor outside of 

Pattaya and Jomtien?  
At the wreck site there are two buoys. Here it is too deep to anchor (which is why 
there are buoys installed here). At Koh Rin you can anchor without damaging the 
reef by simply anchoring in the sand outside the reef, if it’s a big boat anyway. If 
it’s a small boat I don’t think they care. The speed boats for example, will go very 
close to the reefs, as shallow as possible for their clients to do snorkelling or 
fishing or whatever. 
 

18) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
Yes. With buoys.  
 

19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
Effective. A bit more effective in the shallows.  

 
20) Are there any alternatives to the mooring buoys, any other way of solving the 

problem? 
Some tourists, foreign and Thai, will break the corals. Maybe they do not know 
that it affects the corals. There should be some laws against breaking the corals. 
You can’t even bring the dead corals. If some sees it you should get a fine.  

 
21) Do you have any official records that show how often you go out, to which 

sites and how many divers you bring? 
No. 
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Appendix	  C6	  -‐	  Interview	  6:	  Anond	  Dabanand,	  store	  manager	  of	  Oceanic	  
2013-04-19 14.00 
 

1) Nationality? 
Thai. 
 

2) How long have you lived in Thailand? 
My entire life. Many years. 
 

3) How long have you worked at the store? 
Question not asked. 
 

4) How often do you dive in Pattaya? 
Twice a month, in weekends. About 4-5 days every month.  
 
Pattaya is good for training, it’s a place for SCUBA-training. We have a shop in 
Bangkok were we do the knowledge-part and swimming pool-part. Then we 
certify them here in Pattaya.  
 

5) Approximately how many times have you dived in the coral reefs outside 
Pattaya and Jomtien?  
Over 1000 times. Let’s say I had 500 students, and each time we have 4 dives. 
Each time I dive with 2-3 students. I would say around 1500 times.  
 
More than half of my dives are at Koh Sak. 
 
Koh Sak and Koh Larn are busy diving training places. It costs more to travel to 
the further island. I went to Koh Rin yesterday, diving. 
 

6) Have you observed any changes in the reefs since you’ve been here? 
It has changed a lot. 

IF YES;  What changes have you observed?  
What do you think might have caused this change?  
When I was very young I remembered, I snorkelled at Koh Sak. I 
stayed on the island. That was many, many years ago. It was very 
nice corals and lots of fish and the water was clear. I talked to a 
friend that used to dive around Pattaya, (let’s say ten years before I 
started diving) He said it’s better than this. A lot of marine life. 
Shark is still alive, big shark. But not anymore. I think it’s getting 
less.  
 
But in-between, let say between 20 years, the city has improved a 
lot about the drainage system. Because when I dived in Pattaya 
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there is no Bali Hai Pier. The way we dived, it’s not like now. 
Now we just hop on a boat and go. Before, we had to park our car 
along the hotel, along the beach and carry the tanks to a longtail 
boat. And use the longtail boat out to the dive boat. And when you 
walked along the beach you used to see the wastewater from the 
hotels etc. We have Bali Hai Pier now. 20 years ago they didn’t 
have a drainage system along the beach road. That means, from the 
hotels, draining pipes went directly to the ocean. But now they 
have like a drainage system that treats all the water. So no waste 
water into the ocean. 
 
And also one thing that I see is Koh Larn and Koh Sak. No one 
wants to go there at all those days, because it is really dirty and 
they don’t have a ferry that goes out 3 or 4 times a day. Every hour 
they have a boat that goes out to Koh Sak, Koh Larn and you pay 
30 bath. They don’t have that those days so only a few people go 
to Koh Larn. Lots of trash and the water is not very nice.  But I 
think 10-15 years ago people on the island just cleaned the beach. 
Only a few people go to Koh Larn. Water is very nice and the 
beach is clean, at Koh Larn. Koh Sak is also very good but Koh 
Larn is better.  
 
This is the improvement I have seen. I don’t know about the 
corals. I don’t think they are coming back very easy. The reef is 
not bad at all compared to 20 years ago. Hard corals are not 
coming back. The marine life is improved, but not much. Hard 
corals are not improved at all.  
 
Nothing to do with the anchor. No one throws anchors on the 
corals. It’s all sand where they throw the anchor.  
 

7) How often does the dive centre arrange boat trips for diving customers? 
Twice a month, or once a month. Normally twice a month.   
 

8) How many people would you say you bring each time? 
About ten, let say in average ten.  
 

9) How many boats do you use to bring your customers to the dive sites? 
Question not asked. 
 

10) To which sites do you bring your customers? 
Koh Sak, Koh Larn, Koh Phai 
 
Extra: Education, posters etc. for fishing boats (about the shark release). 
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Clownfish release (protect them with a cage for a month) 
 

11) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
20-30 % maximum to do the shipwreck, if it’s me. Nobody likes shipwreck that 
much because the water is not clear. It has a lot of marine life.  
 
Some people don’t like shipwrecks, they just do it because of the training. 
 
People enjoy reefs more than shipwrecks.  
 
Extra:  The PADI-system, the training. 
   Shipwrecks sites  

 
12) What do you think would bring you more customers? 

Less traffic would bring us more costumers. The pier is busy. 
Shipwrecks may attract more divers to come. 
 
Extra:  Other dive stores 
 

13) What do you think your customers want to see? 
Marine life. Dolphins. Turtles. Sea horses.  
 

14) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
If there were dolphins, yeah, they would be willing to pay. Turtles and other things 
is nothing special.  
 

IF YES;  How much more money do you think each customer would be 
willing to pay? 
30-50 bath extra if there was a sanctuary that shielded of an area 
where boats could not enter.  
 

Extra:  Sanctuary  - Philippines – Clownfish city – hundreds of clownfish 
– they put a rope – no boats are allowed in this area – outside the 
century, broken corals etc. – because dynamite fishing. Even here 
they can make a century.  

 
They move corals to decorate, like a garden. And then start feeding 
the fish so the area gets enough species for costumers.  

 
I don’t mind paying 50 bath extra. If you know there is no jet skis 
in the area that would be good instead of doing another shipwreck. 
I wont dive this shipwrecks. I would have to be paid a lot to do it. 
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They sight is not clear, the wrecks is too small. Make a sanctuary, 
make a boundary just for divers.  
  

15) Have you observed any anchor damages in the reefs?  
Not here. Only a bit, but not much. I saw worse than this in Phi Phi Island, in 
Phuket, in Koh Tao, because it is a lot more coral at a place where they throw an 
anchor. They must stay there, you see. But Pattaya where is that? Only a few, not 
much. Maybe because there is little corals left to damage.  

IF YES;  Where? 
Koh Rin and south side of Koh Larn. In Koh Phai they throw 
anchors in the bay where it is all sand, no corals, maybe a small 
rock or something but not like coral.   

 
16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 

Yes. 

IF YES;  Where? 
Koh Tao also, a lot. Samae San in Sattahip, also a lot.  

 
17) Are there any dive sites where you do not have to use an anchor outside 

Pattaya and Jomtien?  
They make millions of buoys. Even the government have the budget to do it. But, 
nobody really do it properly. It’s going to be gone when the monsoon comes or 
even a big boat.  
 
But, are there mooring buoys in this are? 
Koh Sak used to have, a few, but not much. Koh Larn used to have one or two. 
Koh Rin has one or two, still working. Around here, I think they have, but not 
much, not enough. 
 
If you don’t do it properly, with real knowledge, it’s a waste of money.  
 

18) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
Very important, but it depends on whether you have a proper anchor system or not, 
a mooring or whatever. 
 

19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
Effective method.  
 
You have to do a survey of how many boats there are in an area. In Phuket the 
boats tie to each other – breaking the mooring buoys.  You have to consider low- 
and high tie, otherwise you could damage the reef more. And also the system 
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where you drill is good because you can locate it wherever you want. You don’t 
have to use a rock or similar.  

 
20) Are there any alternatives to the mooring buoys, any other way of solving the 

problem?  
No, a mooring buoy is a must do everywhere. Every bay must have it.  
 

21) Do you have any official records that show how often you go out, to which 
sites and how many divers you bring? 
I don’t keep record for that.  

 
 
 
 
 
 



 

 GG 

Appendix	  C7	  -‐	  Interview	  7:	  Neil	  Peters,	  manager	  of	  Real	  Divers	  
2013-04-22, 10:46 
 

1) Nationality? 
London, England. 

 
2) How long have you lived in Thailand? 

15 years. 
 

3) How long have you worked here? 
Had this shop (Real Divers) just over 7 years now, and before that I used to work 
at Mermaids. We were there for about 4-5 years and then we did a year at a 
German shop. And then we kicked off Real Divers. 

 
4) How often do you dive in Pattaya? 

We dive every day. We have 5-6 trips a week at least, from fun diving to first dive 
experiences. 
 

5) Approximately how many times have you dived in the coral reefs outside 
Pattaya and Jomtien?  
3000-4000 dives easily. (In Pattaya and Samae San.) 
 

6) Have you observed any changes in the reefs since you’ve been here? 
Yeah, we have seen some fish life being reduced over the years and then some fish 
life just seem more of. Has something to do with the ecosystem changing. I think 
the corals have improved since I first came to Thailand. The Thais have gotten 
much more into preserving the corals now and taking care of the environment. 
When I used to come here in the 90s you’d see the whole area was just covered in 
litter, the beaches, the reef etc. And we do a lot of reef clean ups where we pick a 
reef and we pick up all the rubbish on it. A lot of people blame the islanders, but 
it’s not the local people, a lot of it is the shipping industry where they tend to 
dump their rubbish a long way out to sea so it makes it a little bit cheaper for them 
when they bring their ships back into Bangkok on the weight side. Very annoying.  

IF YES;  What changes have you observed? 
See above.   

 
What do you think might have caused this change?  
I think education, definitely amongst the local people now, where 
dive shops that have been here since the 70s have worked with the 
local community. Ourselves, we take kids from an orphanage 
called the Mercy centre who we deal with and we get the kids here 
once a year into the speed boats. And we just take the kids out and 
we show them different parts of the environment and how to 
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basically correctly throw your litter away and not leave it on the 
beach. So we are great believers, I you can get the guys young, 
start educating them, hopefully that will stay with them though 
their adult life as well. But also working with the fishing 
community. Nowadays we are getting a lot better than we used to, 
a lot of divers used to open the fish pots (?), and even though it’s 
letting the fish loose, the fishermen still have to earn a living. They 
have to survive, they got families to tend for as well. So we have 
educated divers not to annoy the fishermen and they won’t annoy 
the divers and it’s pretty much harmony. 
  

7) How often does the dive centre arrange boat trips for diving customers? 
Every day. 
 

8) How many people would you say you bring each time? 
Charter boats 15-25, speed boat 2-6 people max. Little boat in Samae San that 
takes 5 people.  
 

9) How many boats do you use to bring your customers to the dive sites? 
Questions never asked.  
 

10) To which sites do you bring your customers? 
Koh Rin, Mamu Chai, Koh Chang, Koh Phai, wreck site, Koh Sak (near island). 
Koh Sak has a safety issue during the high season. Busy area with a lot of jet skis 
and speed boats. We’ll go to Koh Sak in the early mornings. The safety issue is the 
reason that many of the dive shops will refer to go to the far islands, weather 
permitting.  
 

11) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
On a normal week; 5 days in the reefs and Saturdays and Sundays by the wrecks. 
Or wreck in the morning and drift dive in the afternoon, depending on weather and 
currents. Most people I think want to see the coral reefs. 

 
12) What do you think would bring you more customers? 

More ship wrecks because they would create more coral reefs which would create 
more fish life there. I think there are some good local Thai shops here which are 
doing a lot for the community where we are putting mooring buoys out so people 
aren’t dropping anchors onto the reefs and destroying all the beautiful corals. But I 
think with the help of the Royal Thai Navy and the government they have put 
quite a few wrecks down there and we have definitely seen an increase in divers 
now. 

 
13) What do you think your customers want to see? 
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I think most people want to see turtles. A lot of turtles in Pattaya, especially on 
those near island like Koh Sak and Koh Krok. Royal Thai Navy doing a lot on 
aquatic life. Breeding and releasing small turtles. Then they go to the near islands. 
Some of them are 90-100 years old, very friendly. Then I’ d say the sting rays. 
Anemone fish. If you are very lucky you’ll see pygmy seahorses at Koh Sak.  
 

14) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
Definitely. Obviously it’s a bit like doing a safari in Africa, you can’t always 
guarantee that the wild life is going to pop up and say hi to everyone, but once you 
start to understand the dive sites and you start leaning a little bit about the wild 
life, you’ll know it’s very cool to see the turtles in the morning when they are out 
eating by the rocks. But the afternoon is a little bit more difficult. They tend to go 
away and chill out for a little bit. It’s the same with squids, but they are active 
during the nights.  
 

IF YES;  How much more money do you think each customer would be 
willing to pay? 
I think you have to be careful with your pricing because there are 
so many, to be honest, better dive sites out there. Most dive shops 
in Pattaya charge 2500-3000 bath. I think you can maybe go up to 
about 3500ish, but if you start going more than that I think you’d 
maybe then get a reduction of customers. 

 
15) Have you observed any anchor damages in the reefs? 

Yes we have, unfortunately. Most dive shops in the last two years have really had 
it drawn down, by education on the reefs to sop this now, especially with the 
mooring buoys. But certainly, about 8-9 years ago, we’d see certain dive schools 
take their boats very close to the reefs and just drop their anchors down. But again, 
now the Thai locals and the xx have really gotten on to this now. As well as 
working with the local Thai dive shops in Pattaya and it’s like if you saw a boat 
doing this you would take a photograph and report them.    
 

IF YES;  Where? 
A lot used to be on Koh Rin. If someone’s got a lot of snorkelers 
on, they tend to bring their boat very close to the shore so they 
won’t have so swim as far. The problem is that they are doing so 
much damage just by dropping their anchors down. So what we do 
now is we will just go in, drop of the snorkelers and then go out to 
anchor in the sand. Then we pick them up again. 

 
16) Have you observed anchor damages somewhere else in the Gulf of Thailand? 

Haven’t to be honest. At Koh Chang they take very good care of the reefs down 
there. I think you’ll find that in the last five years people and education have come 
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together  and if somebody sees something they will either speak to them or they 
will take the proper action to stop them from doing it again basically. As we say, 
the reef is our lifestyle. If we don’t protect it, people will not have a dive shop. 
 

IF YES;  Where? 
See above. 

 
17) Are there any dive sites where you do not have to use an anchor outside 

Pattaya and Jomtien?  
In Samae San going on small boats, we don’t, because the boat is so small and you 
can just let it slide on to the beach. But in Pattaya, unless you’re in some sort of 
dinghy, which they don’t use here, that would be the only vessel where you could 
go onto the beach. Everyone else would have to go away from the corals a little 
bit, otherwise they would drop their anchors onto the corals there. 
 

18) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
100 % important. Again, dive shops join together and what we do is we put out 
mooring lines now with the buoys, and that means basically if you come to the 
ship wrecks you’re not doing any damage there, you can moor on. Sometimes 
there is a little bit of a queue there, but everyone works it out very cool. The 
problem with mooring lines is that eventually the lines brake from being in the 
water. Normally, if anything happens, the dive shops and the City Hall will join 
together and we’ll put a few more out there.  
 

19) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
100 % effective. Definitely. I think most decent dive sites, not just in Thailand but 
around the world, have woken up to this and realised that the better the corals are, 
the more people will come to their part of the world and not just spend money on 
diving but also the local businesses etc. would benefit from it as well. 
 

20) Are there any alternatives to the mooring buoys, any other way of solving the 
problem?  
Apart from having what we call a GPS fish finder where you can actually see the 
coral below the boat you are pretty much stuck really, cause if you haven’t got a 
mooring buoy you got to drop you anchor down. You have to secure boat because 
you do not want to risk divers getting smashed in the head by the boat.  
 
Most decent dive boats have this GPS thing. Smaller charter boats, no.  
 
On the subject of smaller boats with no GPS thing: even then they’d have to 
realise not to drop their anchors on the reefs. If we’d see that we would ask our 
captain to speak to the Thai captain and normally they’ll say sorry, bring the 
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anchor up and move back out again. It’s all just about being a bit civil. There was 
one dive shop who was very silly. They cut some anchor lines, which is very, very 
dangerous because now the boat can’t be stable and the captain got very upset and 
pulled a gun out, took a few shoots at them. What they should have done is say; 
Hey, you’re on the corals. We can gently help take your anchor up, help move it 
back 70 meters and then drop your anchor down again. But it also annoying for 
divers to see an anchor on some nice corals down there. I think, like most things in 
life, there’s a correct way to do it and if you do it the correct way you’ll get a 
much better response. 
 

21) Do you have any official records that show how often you go out, to which 
sites and how many divers you bring? 
No. 
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Appendix	  C8	  -‐	  Interview	  8:	  Robert	  Camp,	  manager	  of	  Adventure	  Divers	  
Pattaya	  	  
2013-04-23, 17:00  
 

22) Nationality? 
I was born in France, but I have an American passport and a French passport.  
 

23) How long have you lived in Thailand? 
Since 2005. 
 

24) How long have you worked at the store? 
Since 2002. 

 
25) How often do you dive in Pattaya? 

Generally 6 days a week. 
 
26) Approximately how many times have you dived in the coral reefs outside 

Pattaya and Jomtien?  
5000 or more. 
 

27) Have you observed any changes in the reefs since you’ve been here? 
The water quality has definitely improved in the last 10 years, because of more 
awareness and also because of the sewage treatment plant that they put in in the 
last 10 years, instead of just poring it into the ocean. And we have gotten a lot of 
species back. Our biggest problem is plastic bags. There are big, 50 kilo rice bags 
that that seem to destroy corals really badly. Fishing nets are also bad, but mostly 
plastic things are floating in the water. But turtles have come back to the area. 
We’ve seen lion fish coming in, we’ve seen mimic octopus which have never been 
seen before in this area. I’ve seen two of them I think. Some of the puffer fish are 
starting to come back in. But I’m not sure if they are actually coming back in or if 
I’m just more aware of them (laughter). I think it may be a little bit of both, but I 
think that definitely yeah (they are coming back in). And turtles, for sure. We’ve 
recently had dolphins moving in, which, in ten years, has never happened, and 
they’ve been here for about three or four months. I think we are improving over 
the last ten years.  

 
IF YES;  What changes have you observed?  

See above. 
 
What do you think might have caused this change?  
See above. 

 
28) How often does the dive centre arrange boat trips for diving customers? 
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Every day. 
 

29) How many people would you say you bring each time? 
An average of 15 people. Sometimes 30, sometimes 3.  
 

30) How many boats do you use to bring your customers to the dive sites? 
Mostly one boat, I’ve got one boat. On occasion, if we’re doing a coral clean-up 
we might have 3 or 4 boats. 
 

31) To which sites do you bring your customers? 
About 24 different sites. Koh Rin would be one of my favorite. Koh Sak, Koh 
Larn, Koh Krok, Koh Rin, Koh Pai, Koh Luam, Koh Hu Chang, Koh Klung 
Badan, Koh Man Wichai and others.  
 

32) How many of the arranged (customer) dives are on the reefs as opposed to 
wreck sites etc.? 
I’d say 1/3 wreck, 2/3 coral reef. But we go to wreck sites almost every day.  

 
33) What do you think would bring you more customers? 

Better reputation of Pattaya would help. More wrecks sunk would definitely help. 
 
34) What do you think your customers want to see? 

Wrecks, sharks, dolphins, turtles. Everybody loves to see the turtles. Sharks would 
be great, but there are very few out there. 
 

35) Do you believe costumers would be willing to pay extra if they were 
guaranteed to see whatever it is they want to see? 
Not sure, divers are a stingy breed (laughter). The first question that comes out of 
their mouths are ‘Can I get a discount’. But yeah, sure, you know, if you could 
guarantee them will, ride a dolphin they might pay more money. How much 
depends on the nationality. 
 

IF YES;  How much more money do you think each customer would be 
willing to pay? 
Depends on the nationality (laughter).  

 
36) Have you observed any anchor damages in the reefs? 

I’ve documented so much and I’ve been fighting that for years and years and years 
and years and I just can’t.. I can’t… It’s a losing battle. There are some sites where 
I won’t even go diving anymore because of the anchor damages. There’s a place 
called xxx (Hopyhorn) on Koh Larn. I refuse to go there, because it’s just, when I 
go diving, it used to be a really nice site and now it almost brings tears to my eyes. 
It’s really bad. It’s like they fought a war with anchors on it. At some of the better 
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div sites I put up buoys but then they got stolen by the fishermen and I put them up 
again and I’ve been doing it for years but it’s kind of a losing battle.   
 

IF YES;  Where? 
At every single site. For sure. 

 
37) Have you observed anchor damages somewhere else in the Gulf of Thailand? 

Don’t know. Can’t say that I have. 
 

38) Are there any dive sites where you do not have to use an anchor outside of 
Pattaya and Jomtien?  
At the wrecks, generally, we moor on ropes that the xx have put up. No, there are 
really no coral dive sites that have moorings. There does exist some moorings 
where we have wrapped a rope around large rock or a piece of coral and we send 
up a rope to some plastic jugs that you can moor on. It’s not the best system but 
it’s better than throwing anchors down.  
 

39) How important do you think it is to prevent anchor damage in order to 
protect the corals? 
Hugely important.  
 

40) How effective do you think mooring buoys would be as a way of preventing 
anchor damage? 
It’s a rule to enforce but if we had to use them then I think they would.. The 
biggest problem is A: putting up enough mooring buoys for everyone to have one 
and B: enforcing them. 
 
But if there were mooring buoys, wouldn’t it be easier for the boats to use 
them? 
Well, you would think so but, I mean, I’ve put up buoys on xx and with three of 
them being empty I’ve seen a particular boat, I won’t mention names, but it (the 
buoy) wasn’t exactly where they wanted it to be and they didn’t want the divers to 
have to swim the distance… (So they threw an anchor) 

 
41) Are there any alternatives to the mooring buoys, any other way of solving the 

problem?  
The only one would be to keep people away. You can either not allow for folks to 
go there or (put up) mooring buoys. 

 
42) Do you have any official records that show how often you go out, to which 

sites and how many divers you bring? 
No. 
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Appendix	  D1	  -‐	  Results	  of	  questionnaire	  for	  dive	  instructors	  and	  dive	  
masters	  
The following figures (Figure G – Figure L) show the percentage proportion of different 
categories (gender, age range, occupation, highest level of education, household income, 
country of residence) of the dive masters and dive instructors.  
 

 

82%	  

12%	   6%	  

Gender	  

Male	  

Female	  

No	  response	  

47%	  

17%	  
18%	  

12%	   6%	  

Occupahon	  

Employed	  

Recred	  

Self-‐employed	  

Student	  

Unemployed	  

35%	  

23%	  
24%	  

6%	  
6%	   6%	  

Highest	  level	  of	  educahon	  

High	  School	  

Other	  

Bachelor's	  

2	  year	  Associate	  degree	  

None	  

Master's	  

17%	  

53%	  

12%	  

18%	  

Household	  income	  

High	  

Middle	  

Low	  

No	  response	  

6%	   6%	  

35%	  
23%	  

24%	  

6%	  

Age	  range	  (years)	  

20-‐25	  

26-‐30	  

31-‐40	  

41-‐50	  

51-‐60	  

>60	  

47%	  

23%	  
6%	  

6%	  
6%	  

6%	   6%	  

Country	  of	  residence	  

Thailand	  

UK	  

Iraq	  

Australia	  

USA	  

Russia	  

Canada	  

Figure G – Gender of the respondents (dive instructors) Figure H – Age range of the respondents (dive instructors) 

Figure I – Occupation of the respondents  Figure J – The respondents’ highest level of education 

Figure K – Household income of the respondents  Figure L – The respondents’ country of residence   
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Appendix	  D2	  -‐	  Results	  of	  questionnaire	  for	  tourist	  divers	  
The following figures (Figure M – Figure R) show the percentage proportion of different 
categories (gender, age range, occupation, highest level of education, household income, 
country of residence) of the tourist divers.  
 

 

 

 
 
 

38%	  

62%	  

Gender	  

Female	  

Male	  

Figure M – Gender of the respondents  Figure N – Age range of the respondents  

Figure O – Occupation of the respondents  Figure P – The respondents’ highest level of education 

Figure Q – Household income of the respondents     Figure R – The respondents’ country of residence   

35%	  

23%	  

8%	  

23%	  

11%	  

Age	  range	  (years)	  

20-‐25	  

26-‐30	  

31-‐40	  

41-‐50	  

51-‐60	  

50%	  
19%	  

15%	  

8%	  

4%	  

4%	  

Occupation	  

Employed	  

Student	  

Self-‐employed	  

Unemployed	  

Retired	  

No	  response	  

38%	  

31%	  

15%	  

12%	   4%	  

Highest	  level	  of	  educahon	  

High	  School	  

Bachelor's	  

Master's	  

2	  year	  Associate	  degree	  

PhD	  

69%	  
8%	  

15%	  
8%	  

Household	  income	  

Middle	  

High	  

Low	  

No	  response	  

58%	  

11%	  

11%	  

8%	  
4%	   4%	  4%	  

Country	  of	  residence	  
Thailand	  

UK	  

USA	  

Russia	  

Austria	  

France	  

China	  
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