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ABSTRACT

The main objective of this study is to identify the factors influencing small-scale
fishermen to get involved in the marine ornamental fishery in the areas where collecting
marine ornamental fish is illegal. The study also explores local perception toward the
fishery regulation and the marine aquarium industry, and traditional harvesting patterns
in the marine ornamental fishery.

Both qualitative and quantitative methods were used to collect data in Thai Mai
Village at Rawai Beach, Phuket Province during October, 2006 to February, 2007.
Snowball sampling technique was employed to identify key informants. Forty-three key
informants were selected from local fishermen who are part time marine ornamental fish
collectors for in-depth interview and socio-economic survey. The validity of the findings
was established by carrying out triangulation in data collection methods including in-
depth interview, socio-economic survey, mapping, local identification of marine fish,
and direct observation. Qualitative description, cross site, and descriptive statistical
analyses were used to analyze qualitatively and quantitatively collected data.

The result shows that the villagers are the Urak Lawoi or sea gypsy who have a
traditional livelihood of collecting marine ornamental fish for household consumption
and economic benefits. Their bare hands, hand net, barrier nets, and cyanide collecting
techniques are employed with breath holding or breathing apparatus for diving. The
internal or village based factors contributing to their collecting marine ornamental fish
are comprised of cultural factors such as traditional livelihood, local knowledge, and
social acceptance of the marine ornamental fishery, biophysical factors such as habitats
and abundance of marine ornamental fish, and ability factors such as local fishermen’s
abilities in fishery activities. The external or supporting factors from outside the village
influencing the marine ornamental fishery involvement of local fishermen are economic
factors such as secured economic incentives, the existence of the market, and the
demand and supply relationship, institutional factors such as financial and pre- and post-
harvesting services from traders, and perception factors such as their negative perception
toward the fishery regulation and their positive perception toward the market and the
traditional fishery.
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CHAPTER 1
INTRODUCTION

1.1 Background and Justification

The marine aquarium industry is a global multi-million dollar industry that is
worth an estimated 200-330 million US dollar annually (Wabnitz et al., 2003) and has
various sectors involving along the chain of product distribution (chain of custody)
including collectors and culturists, wholesalers and transshippers, distributors and
retailers, and hobbyists (Corbin et al., 2001). The industry has grown rapidly in the
past 15 years as a result of improvement in reef tank technology leading to increased
demand of marine aquarists. It i1s estimated that between 1.5 and 2 million people
worldwide are keeping marine aquaria at home (Wabnitz et al., 2003). The growth of
the industry and the hobby has stimulated the collection of marine ornamental
organisms such as fish, live rock, live sand, and a wide variety of invertebrate animals
(Moe, 2001a). There are between 15 and 30 million marine ornamental fish from
among approximately 2,000 species entering the industry every year (Wabnitz et al.,
2003) and hundreds of marine invertebrate species are sold as well (Wood, 2001).
Only a small part of this demand is supplied by farmed fish and invertebrates that are
successfully bred in the captivity. These aquacultured species account for less than 2
percent of the supply (Moe, 2001b). About 98 percent of marine ornamental species
supplied the industry are wild animals collected from coral reefs, mostly in tropical
developing countries, for example, the Philippines and Indonesia (Tlusty, 2002), but
also increasingly from several island nations in the Indian and Pacific Oceans, to
consumers in the main destination markets which are the United States, the European

Union and Japan (Wabnitz et al., 2003).

Meanwhile, coral reefs are experiencing increasing threats, for example,

pollution, sedimentation, coral bleaching, overfishing and tourism. Coral reefs of
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Southeast Asia as the most important source of the majority of animals in the marine
aquarium industry are particularly at risk, with 88 percent of all coral reefs at medium
to very high threat from anthropogenic impacts (Burke et al., 2002). Hence, it is
concerned that the marine ornamental fishery could be another force that furthers
these problems directly through the use of destructive fishing practices. The removal
of key species, such as cleaner fish or shrimp, also has an impact on other species and
ecological processes in coral reef ecosystem where fishing for the marine aquarium
industry exists (Wabnitz et al., 2003). In addition, destructive aquarium fishery
collecting practices include the use of cyanide and other chemicals to stun and catch
fish and the breaking of corals. Using dynamite and other explosives has not been part
of the marine ornamental fishery. Many cyanide-caught fish die before or soon after
they have been sold, with mortality figures up to 80 percent (Hanawa et al., 1998).
These damaging techniques leading to possible over-harvesting of some species or the
depletion of wild fish stocks and the high levels of mortality associated with
inadequate handling and transport of sensitive living organisms continue to pose
significant challenges to achieving sustainability. Therefore, it is important for
Southeast Asia’s coral reefs that harvesting of marine ornamental organisms for the
marine aquarium industry is appropriately managed in order not to further destroying

wild stock.

However, the marine ornamental fishery is regarded as one of the sources of
income for coastal communities, particularly in developing tropical countries. This is
because marine ornamental animals are the highest value-added product that can
possibly be harvested sustainably from coral reefs by using non-destructive collecting
practices of net catching only. Hence, collecting and exporting marine ornamentals in
developing countries creates and provides jobs for local residents in rural, low-
income, coastal areas where resources and alternative options for generating income
are limited (Balboa, 2003). The value of marine ornamental fish per volume is high,
compared to marine food fish. In another word, the marine aquarium industry is of
relatively low volume yet very high value (Wabnitz et al., 2003). Hence, ensuring that
the marine ornamental fishery is responsible, safe, non-destructive and economically

viable can be an important part of ensuring fishermen and their families in these areas
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to have sustainable livelihoods based on environmentally sound income generation.
The marine aquarium industry based on sustainable use and conservation is also
important in maintaining the health and functioning of coral reef ecosystem. Fostering
marine conservation can be supported through providing a strong incentive for
subsistence fishermen to have right in harvesting wild populations sustainably so as to
maintain wild fish stocks and coral reef environments in good condition which known
as community-based management of coral reefs. Therefore, the marine ornamental
fishery has the potential to provide an alternative economic activity for coastal
communities, an important source of foreign exchange for national economies
(Wijesekara and Yakupitiyage, 2001) and a strong economic incentive for the

sustainable management of coral reefs.

In response, the Marine Aquarium Council (MAC) was established in 2000 as an
international, multi-stakeholder, non-profit, non-governmental organization which
launched an international certification system aiming to protect coral reefs and ensure
responsible and sustainable marine aquarium industry. MAC certification creates
conservation by requiring reef conservation and management for marine ornamental
collection area, eliminating destructive collection practices and reducing overfishing,
and contributing to sustainable livelihoods and poverty reduction through continued
opportunity for marine aquarium fishers to earn a sustainable living in certified areas.
In addition, the MAC also covers the supply chain from reef to retail by gathering
information of the marine aquarium trade for the global marine aquarium database
which is developed through an international process involving all stakeholders in the

marine aquarium trade (Nolting and Thomas, 2003).

1.2 Statement of Problem

With an estimated 98% of the marine ornamental products harvested from wild
sources, the marine aquarium industry has been a controversial issue between the
opponents and the supporters of the industry over the sustainability of the industry

and its effect on coral reef ecosystem. This controversial issue actually concerns
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various aspects including environmental, economic, social, cultural, and politic
dimensions. Traders try to generate a profit and conservationists try to avoid further
decline in coral reefs which also get a pressure from other activities. For policy
makers, they try to release any legislation that protects coral reefs without concerning

communities of which incomes are engaged in the marine ornamental fishery.

Collecting marine ornamental fish from the wild is significant in both local and
national contexts. The opportunity for marine ornamental fish collectors to earn a
sustainable living can be ecologically, socially and politically viable. It is ecologically
viable in that the coral reefs are managed for the continued productivity, and the
fishery is based on non-destructive methods. It is socially viable in the sense that the
community stakeholders accept the fishery that is not based on destructive methods
which destroy their coral reefs, illegal fishing practices and unsafe activities for the
collectors. It is politically viable in that local or national governments understand that
the fishery is being undertaken in a responsible, environmentally sound manner and

should be allowed to continue (MAC, 2002).

In Thailand, the coral reefs support a variety of activities which can be classified
as tourism and recreation; fisheries-related uses; and other uses including research and
education. Most coral reefs are used for fisheries. Particularly those that are located in
rural areas are used for small-scale fisheries, and shell and ornamental fish collection.
In such locations, coral reef fisheries and products are important sources of income
and food. In the last decade, tourism activities have changed in reef use pattern from
small-scale or traditional fisheries into tourism business (Sudara and Yeemin, 1997).
However, the marine ornamental fish collection is one of the activities that can
generate income for people in rural areas. Most of marine ornamental fish are caught
from the seashore of Phuket and Rayong Provinces and some are imported from
Philippines and Indonesia (Boonyaratpalin and Sermwatanakul, 2002). At least since
the 1970s, the export of marine ornamental fish has begun. With the concerning of
decreased wild fish population, Export and Import Goods Act 1979 has come into
force with the prohibition of exporting marine ornamental fish and corals. Despite,

during the year of 1987-1990, the fish exported from Phuket which is one of the main
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collecting areas were worth about 28-52 thousand US dollars annually. Singapore was
destination of trade. In 1998, the country imported 285,600 marine ornamental fish
from Thailand. Those fish were used for re-export and domestic purpose (Wood,
2001). In 1997, Phuket and Krabi Provinces were declared as as environmental
protection area, under the force of the Enhancement and Conservation of the National
Environmental Quality Act 1992, where marine ornamental fish collection is not
allowed. Recently in April of 2006, six provinces along Andaman Sea as Tsunami
affected areas including Ranong, Krabi, Phuket, Phang-nga, Trang, and Satun
Provinces have been established as the environmental protection area as well. The
total of 110 genuses of marine ornamental fish has been prohibited from the

collection.

Although the regulations of not allowing of marine ornamental fish collection of
Thailand are on the way, but without involving all stakeholders in the marine
aquarium trade in the process of identifying laws and regulations, some issues such as
the violation of marine ornamental collectors in the restricted area where the
collecting of fish is prohibited are existing and needed to be resolved. One of the most
promising and effective strategies is to allow local communities to manage and
control their fisheries (Wabnitz et al., 2003). To date a study related to the issue of
relationship between a rural coastal community’s livelihoods and the marine
ornamental fishery has not been put in place. Hence, there is urgent need for more
detail in the marine aquarium trade in Thailand in order to manage and control the
marine ornamental fishery in a sustainable way. Therefore, this study strives to
identify the factors and livelihood of a small-scale fishery community that contribute
to the marine ornamental fishery, to examine their perception on the existing
regulations and the current situation of the industry, and to explore their traditional

harvesting pattern.
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1.3  Objectives

In order to understand the livelihoods of a coastal community which relies on the
marine ornamental fishery, the aim of this study is to achieve the following

objectives:

1.3.1 To identify the factors influencing small-scale fishermen to get involved in the
marine ornamental fishery;

1.3.2 To explore perception of local people toward the existing issues of the marine
aquarium industry and the management of the resources;

1.3.3 To explore traditional harvesting pattern in the marine ornamental fishery.

1.4 Research Questions

The study aims to accomplish the objectives through the following research

questions:

1.4.1 Why do small-scale fishermen decide to or not to be a part of the marine
aquarium market as the collectors?

1.4.2 Are local people aware of the fishery regulations and the existence of the
marine aquarium market and what are their opinions toward those issues?

1.4.3 How do they traditionally harvest marine ornamental fish for supplying the

marine aquarium market?
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1.5 Hypotheses

Three hypotheses are developed in accordance with the objectives.

1.5.1 Culture, biophysical, ability, economic, perception, and institutional factors
have influenced on small-scale fishermen’s decision of whether to be involved
or not in the marine ornamental fishery.

1.5.2 Local people are aware of the existing regulations and the market of marine
ornamental fish collection.

1.5.3 The traditional collection of marine ornamental fish is considered as a

destructive practice to coral reef ecosystem.

1.6  Scope of the Study

As lack of studies conducted in the marine ornamental fishery issue of coastal
communities in Thailand, the study therefore attempts to explore in more details of
factors contributing the involvement of a fishery community in the marine aquarium
market, their harvesting pattern of the marine ornamental fishery, and conflict arising
from this activity. The study site is focused on a rural small-scale coastal fishery
community at Rawai Beach called Thai Mai Village at Rawai Beach. The village is
located within an area of Had Rawai Village (Moo 2), Rawai Subdistrict, Muang
District, Phuket Province. This particular village has 210 households with total
population of 1,042 and local residents are regarded as sea gypsy people or Chao Lay
namely Chao Thai Mai. The target populations are local residents whose livelihoods
depend on both the marine ornamental and marine food fishery. Marine ornamental
products derived from coral reef ecosystem are considered as living marine organisms
including reef fish and marine invertebrates, but this study emphasizes on only marine
ornamental fish. For destructive marine ornamental fishery collecting practices, these
include the use of sodium cyanide and other chemicals to stun and catch fish and the
breaking of corals. Net catching only and cyanide free techniques are considered as

appropriate fishing practices.
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1.7 Conceptual Framework

Conceptual framework of this study (figure 1.1) is developed to identify
activities related to coral reef ecosystem including non-fisheries related sectors and
fisheries-related sectors. The focus is on a small-scale fishery community which
engages in both the marine ornamental and marine food fisheries. The laws and
regulations controlling those activities are included in order to achieve coral reef
conservation. Goal of this study is to identify factors influencing small-scale
fishermen whether to be involved or not in the marine ornamental fishery, to explore
their perception and opinions on the existing regulations and the current situation of
the marine aquarium industry, and to explore a traditional harvesting pattern in the
marine ornamental fishery. The results will be useful for identifying suitable
responses to manage marine ornamental fishery and to promote community-based
management of coral reefs and marine ornamental fish which illustrated in dot line. It

would also be a substantial contribution to coral reef conservation.

Coral reef conservation |¢-----------________________

A\ 4

Community-based

: :
J 1
5 1
Laws and regulations ' management of coral reefs and .
i marine ornamental fish !
1
! 1
____________________ P
1
|
v v !
Other resources Small-scale .| Marine ornamental
users coastal fishermen | %4 fishery involvement

Factors

Biophysical - habitats and abundance of marine resource

Cultural — traditional livelihoods and local knowledge
Ability — fishermen’s abilities in fisheries

Economic - economic benefits

Perception  —local perception toward regulations and industry

Institutional - support from traders and law enforcement
by government

Figure 1.1 Conceptual framework
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Factors that assumed to have an influence on small-scale fishermen decision in

the marine ornamental fishery involvement are following.

1) Cultural factor such as the traditional livelihoods and local knowledge in
harvesting marine animals,

2) Biophysical factor such as habitats and abundance of marine ornamental fish,

3) Ability factor such as local fishermen’s abilities in conducting marine fisheries
activities,

4) Economic factor such as economic benefits from the marine ornamental
fishery, the existence of the marine aquarium market

5) Perception factor such as the local perception toward the fisheries regulations
and marine aquarium industry,

6) Institutional factor such as support from traders and law enforcement by

government

1.8 Significant of the Study

The result of this study demonstrates how and why a small-scale fishery has a
livelihood based on the marine ornamental fishery and reflects a perception and an
opinion of marine ornamental fish collectors on the existing regulation and the current
situation of the marine aquarium trade in Thailand. The species name and estimated
number of collected fish and geographical spots where the fish has been taken are a

part of the outcomes.

The result can be used as base-line information of the marine aquarium fish trade
for responsible government authority in order to make a decision on managing the
trade regarding to the sustainable collection of marine ornamental fish and the coral
reef and marine ornamental fish conservation and to identify suitable responses; for
example the use of quotas and size limits, permits, protected species and restricted

areas where the collecting fish is prohibited.
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1.9 Definitions of Terms

Community-based management of coral reefs refers to management strategies by
coastal communities with incentives to manage and conserve reefs contributing to
widespread, ongoing, effective and financially sustainable reef conservation and
management, especially in countries that do not have enough funds to create,
implement and enforce enough laws and management plans to protect all reefs all the

time (Bowden-Kerby, 2003).

Destructive fishing practices used in the marine ornamental fishery include the use

of cyanide and other chemicals to stun and catch fish and the breaking of corals.

Harvesting pattern refers to the pattern of collecting marine ornamental fish
including collecting techniques, fishing gears, targeted species, number and size of

collected fish, frequency, spatial direction, and seasonal timing of fish collection.

Marine ornamental fish refers to fish derived mostly from coral reef ecosystem.

They are regarded as reef fish.

Marine ornamental fish collectors are fishermen directly or personally and

physically engaged in taking marine ornamental fish from the reefs.

Marine ornamental fishery is an activity known as fishing or catching fish with the
purpose to obtain marine ornamental animals including both marine ornamental
invertebrates and fish that will be a supply for the marine aquarium trade. This study

emphasizes only on marine ornamental fish collection.

Marine food fishery is an activity known as fishing or catching fish with the purpose
to obtain marine animals including marine invertebrates and fish that will be used as

human food. This study emphasizes on only marine food fish collection.
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Marine ornamental species or marine aquarium species are saltwater fish, corals
and other invertebrates (e.g. soft corals, shrimps, and small clams) that can be kept in

an aquarium (MAC, 2006).

Small-scale fisheries are traditional fisheries involving fishing households (as
opposed to commercial companies), using relatively small amount of capital and
energy, relatively small fishing vessels (if any), making short fishing trips, close to
shore, mainly for local consumption and can be subsistence or commercial fisheries,

providing for local consumption or export (Carocci, 2000).

Appropriate fishing method refers to collecting techniques which based on net-

catching only or cyanide free practices in order to collect marine ornamental fish.
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CHAPTER 2
LITERATURE REVIEW

2.1 Conservation Efforts

2.1.1 Marine Aquarium Council (MAC) and certification

The MAC was established as an international multistakeholder institution to
address the situation comprehensively and achieve market driven quality and
sustainability in the marine aquarium industry. The council began as an initiative of a
cross section of organization representing aquarium keepers, the aquarium industry,
conservation groups, international organizations, government agencies, public

aquariums, and scientists.

Since April 2000, the United Nations Environment Programme World
Conservation Monitoring Centre (UNEP-WCMC) and the Marine Aquarium Council
(MAC) have been collaborating with members of trade associations such as the
Indonesia Coral, Shell and Ornamental Fish Association (AKKII), the Philippine
Tropical Fish Exporter's Association (PTFEA), the Singapore Aquarium Fish
Exporters' Association (SAFEA), Ornamental Fish International (OFI) and the
Ornamental Aquatic Trade Association (OATA) to establish a Global Marine
Aquarium Database (GMAD) as a freely available source of information on the global
aquarium industry. The common objective of GMAD is to gather, integrate, collect,
standardize and provide fast and easy access to data on the trade of individual species
by placing this information in the public domain, through a web-searchable interface.
As of August 2003, GMAD contained 102,928 records. Data records in GMAD cover
2,393 species (invertebrates and fish) from 1988 to 2003 (Wabnitz et al., 2003).
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Furthermore, the MAC also developed standards for quality marine ornamental
products and sustainable and non-destructive harvesting practices, established a
system to certify compliance with these standards and label the results, create
consumer demand and confidence for certification and labeling, raised public
awareness of the role of the marine aquarium industry and hobby in conserving coral
reefs and other marine ecosystems, and encouraged responsible husbandry by the

industry and hobby through education and training (Bunting et al., 2003).

2.1.2 Conservation benefits of MAC

MAC Certification is delivering conservation to reefs in the high diversity center
of global marine biodiversity. The MAC Standard for Ecosystem and Fishery
Management requires each MAC Certified harvest area to develop a Collection Area
Management Plan (CAMP). This brings multi-stakeholder resource management to
areas where there is little incentive or likelihood of this happening otherwise. The
management plans include "no take" areas, with the goal of having an average of 20%
of each MAC Certified collection area as "no take". The fishermen participate in
selecting the reserves - creating a high probability that the reserves will be respected.
MAC Certification results in the reduction in the use of destructive fishing in certified
collection areas at many levels. For starters, resident marine aquarium fishers in MAC
Certified collection areas participate in a quality control system that does not allow or
condone destructive fishing methods, especially cyanide use, and has a multi-layered
verification of compliance. MAC Certified fishers are more clearly linked to, and
responsible for, the collection area for which they have been certified to use. As a
result, they are much more compelled and empowered to provide surveillance and
reporting on illegal fishing activities by other fishers from within their community and

on outside fishers that come into their area to undertake unauthorized fishing.

The continued opportunity for marine aquarium fishers to earn a sustainable
living in certified areas is much more likely to be ecologically, socially and politically
viable. It is ecologically viable in that the reef is managed for its health and continued

productivity and the fishery is based on non-destructive methods. It is socially viable
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in that the community stakeholders accept an aquarium fishery that is not based on
methods that destroy their reefs, encourage illegal fishing practices and are unsafe for
fish collectors. It 1s politically viable in that local or national governments understand
that the fishery is being undertaken in a responsible, environmentally sound manner

and should be allowed to continue (MAC, 2002).

2.1.3 Marine aquaculture

Marine ornamental aquaculture has become economically feasible, and much
interest has been generated for inland, recirculating systems which refer to closed
systems capable of performing essential mechanical, chemical, and biological
processes to insure health and survival of commercial aquaculture products (Watson
and Hill, 2006). Full-cycle aquaculture currently accounts for only approximately 1
per cent of the global trade in marine aquarium fish. Approximately forty species are

routinely produced commercially (Job, 2005).

Tank-bred aquarium fish are in high demand by hobbyists in the major markets.
Tank-bred marine aquarium fish in the United States, for example, currently
command prices 25% higher than those for equivalent wild-caught. As a result, tank-
bred fish are now generally recognized to be of superior quality to wild-caught fish.
Increased awareness of coral reef degradation issues amongst hobbyists will continue
to ensure that tank-bred fish remain in high demand and have high prices in the

market (Job, 2005).

In contrast, the study of Alencastro et al. (2005) suggested that avid hobbyists
would be increasingly likely to pay higher prices associated with MAC certification if
a fish is supplied from the wild. Respondents seemed to be concerned with ecosystem
conservation and a higher price may indicate a healthier ecosystem as a result of the
program. However, they would not pay price premiums for certification if the maroon
clownfish were tank-bred. Thus, it may be that respondents viewed tank culture as a
means of conserving marine ecosystems and those they judged certification to be an

unnecessary expense (Alencastro et al., 2005).
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Some forms of small-scale aquaculture of live coral reef organisms can be a
useful solution for reducing fishing pressure on coral reefs. A financial feasibility
analysis for the culture of common clownfish in the Philippines shows that the
enterprise can be profitable. However, the capital investment costs and operating costs
are too high for clownfish culture to be an alternative or supplemental livelihood for
small-scale fishers. Moreover, the level of management skills and technology to
culture marine ornamental fish are beyond the capacity of most small-scale fishers

(Pomeroy et al., 2006).

2.1.4 Community-based aquaculture of marine aquarium fish

Marine aquaculture (mariculture) is a livelihood alternative to fishing with great
potential to integrate conservation and sustainable development goals in developing
countries. Aquaculture’s conservation advantage over other alternative livelihoods is
that it can both provide sustainable income and address ongoing market demand by
creating high value alternatives to wild-caught animals. By reducing the exploitation
of vulnerable marine ornamental fish species, aquaculture could relieve much of the

conservation concern over their status in the wild.

Community-based culturing of marine ornamental fish promotes ecosystem
stewardship. Community-based aquaculture will, therefore, place a measurable
premium on maintaining high coastal water quality, as deteriorating water quality will
be directly detrimental to aquaculture efforts. Linking successful marine ornamental
aquaculture with the prevention of water quality deterioration and ecosystem damage

will achieve far-reaching benefits in coastal communities.

Impacts on marine productivity may be minimized by culturing marine
ornamentals. The majority of marine ornamental fish are herbivorous or
planktivorous. Marine ornamental fish aquaculture, in comparison, would be far more

ecologically sustainable.
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Community-based marine ornamental aquaculture provides an opportunity to
culture species within their natural distributions, particularly in the Indo- Pacific
region where the greatest biodiversity of marine ornamental fish is found.
Aquaculture of marine ornamental fish may be more effective in ultimately
conserving marine resources than regulations that restrict exploitation. In the absence
of alternative livelihoods, restrictions on the collection or trade of target species often
simply lead to the targeting of new species that are no better able to withstand
exploitation. Community-based aquaculture would relief the shifting of fish collection
from protected species to other non-protected species, as well as meets market

demand.

The high value at young age is a key advantage of marine ornamentals
aquaculture as the time taken to reach market size is short in comparison to most food
fish species. This allows culturing effort to be intensified during those times of the
year when livelihoods such as wild capture fishing are less productive. The small size
of most marine ornamental fish species increases the feasibility of developing small-
scale aquaculture operations in coastal communities. The reduced space,
infrastructure and cost requirements facilitate local communities engaging in marine
aquarium fish aquaculture as an alternative livelihood. This requires a multifaceted
approach that combines the development of suitable techniques with socioeconomic
initiatives such as the development of community-based cooperatives, and sound

business strategies such as the “eco-labeling” of cultured fish (Job, 2005).

2.2 Conservation Issues

2.2.1 Users conflicts

The opponents to the trade emphasize these following issues:

- The damaging techniques sometimes used to collect reef specimens; sodium

cyanide for example is a non-selective technique used to capture fish that
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adversely impacts the overall health of fish and coral and also kills non-
target organisms;

- The over-harvesting of target organisms;

- The high levels of mortality associated with insensitive shipping and poor

husbandry practices along the supply chain.

Coral reefs are facing increasing threats such as pollution, sedimentation, coral
bleaching, overfishing and tourism. Reefs of Southeast Asia, the most important
source of the majority of animals in the marine ornamental trade, are particularly at
risk, with 88% of all reefs at medium to very high threat from anthropogenic impacts
(Burke et al., 2002). It is therefore important that aquarium species collection does not

further these problems.

The supporters of the trade maintain that, if managed properly, the aquarium
industry could support long-term conservation and sustainable use of coral reefs.
Some collection techniques have minimal impact on coral reefs. Well-managed
shipping and husbandry practices, particularly relevant in the case of fish, can also
allow mortality levels to be kept to minimal levels (as has been shown by some
operators in the industry). In addition, aquarium animals are the highest value-added
product it is possible to harvest sustainably from coral reefs, so collecting and
exporting marine ornamentals in developing countries creates jobs in rural, low-
income, coastal areas (Balboa, 2003) where resources and alternative options for
generating income can be limited. Aquarium fisheries therefore have the potential to
provide an alternative economic activity for coastal communities, an important source
of foreign exchange for national economies (Wijesekara and Yakupitiyage, 2001) and
a strong economic incentive for the sustainable management of reefs. They may also
help foster marine conservation by providing a strong incentive for subsistence fishers
to harvest wild populations sustainably so as to maintain fish stocks and reef

environments in good condition.
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2.2.2 Effect of collecting marine ornamental fish

Most traders argue that the collection of marine ornamentals for the aquarium
trade has no negative impact on reef fish populations. This is likely to be true for
fisheries that are fairly small in comparison to the available resource base or fish
population. A study in the Cook Islands showed that the total catch per unit effort
remained constant between 1990 and 1994, an indicator that fish populations on these
islands were probably being harvested sustainably. In Australia, through the use of
permits, the aquarium trade fishery is such that current levels of exploitation are
sustainable. However, Australia is an unusual case, as the Great Barrier Reef is the
largest reef system in the world. The available habitat and the interconnectivity of fish
populations provide resilience to adverse effects from a comparatively small marine
ornamental fishery. Nevertheless, no matter how large a fishery is, not all fish are
equally available or equally attractive to the industry and the most common fish are
not necessarily those most favored by hobbyists. Consequently, the effects of
collecting for the aquarium fish trade should be measured with respect to their
potential to deplete particular species or locations, rather than viewed in terms of their
global impact (Wabnitz et al., 2003). The following case studies show significant

reduction in several species of fish due to collection for the marine aquarium trade.

One of the most complaints against the marine aquarium trade has been that it
reduces fish populations in areas where tourism is thriving and constitutes an
important source of revenue. This has been an issue of particular concern in Australia
and Hawaii and more recently in Fiji collectors. After a study was carried out in
Hawaii showing a significant reduction in several species of fish due to collection for
the marine aquarium trade, fishing of marine ornamentals was banned along 30 per

cent of the west coast of the island of Hawaii (Wabnitz et al., 2003).

Anemone fish is another example. These fish are easy to capture and, being also
popular, are fished in large numbers. Other species that have low population densities
are similarly susceptible to depletion if high fishing pressure is exerted on their

populations or if habitat change or destruction is brought (Ekaratne, 2000).
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An example of such species is the case where certain butterflyfish which were
previously present in Trincomalee Bay in Sri Lunka have become rare. Another
example is Indian Bannerfish around Weligama in Sri lunka. They were discovered to
be rare, and have not recovered up to 1998. Therefore, particular care must be taken in
ensuring that species with vulnerable characteristics are not subjected to heavy fishing

pressure or habitat impacts (Ekaratne, 2000).

2.3 Management of Marine Ornamental Fishery

Marine ornamental fisheries, if managed sustainably and integrated with other
resource uses, have the potential to provide many people in source countries with
stable income and, thus, a livelihood. Countries like the Solomon Islands and Vanuatu
have no specific management plan for the ornamental marine industry (Wabnitz et al.,
2003). On the other hand, countries such as Fiji, Palau and Australia have policies
regulating collection of reef organisms. Unfortunately, these often exist only on paper,
are not enforced and were rarely implemented on the basis of rigorous scientific
baseline studies or monitoring activities and so, in most cases, might not be effective

at actually conserving populations (Wood, 2001).

When addressing issues relating to the management of ornamental fisheries, it is
important to involve all parties concerned. This includes collectors, wholesalers,
governments, hobbyists, scientists and members of industries who might have a
resource conflict with aquarium collectors (e.g. the tourist industry). One of the most
promising and effective strategies is to allow local communities to manage and
control their fisheries. A number of islands in the Pacific Ocean where local village
communities have legal rights to particular reef areas are successful examples of such

a system (Wabnitz et al., 2003).

Overall, it is also important to highlight the need for further research on the
biology, population dynamics, recruitment and conservation importance of species

involved in the marine ornamental trade, with a particular focus on rare or endemic
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species and species that show poor survival in aquarium conditions. A survey of
distribution and abundance of target species, including an assessment of the
exploitable area, is also crucial when attempting to set quotas or develop a

management plan for resources harvested for the aquarium trade.

In a similar manner as for many conventional commercial food fisheries,
measures such as limiting access to the fishery, establishing reserves and setting
quotas have been suggested as direct ways for controlling aquarium fisheries and
ensuring their sustainable development. Catch data to species level is also important
when attempting to assess effects of collection, developing management strategies

and assessing their efficacy.

2.3.1 Community-based coral reef management

Rural fishing communities are implicated in the force of destruction to coral
reefs. In order to reverse coral reef decline, their involvement in the management and
conservation of coral reefs will be essential part. Increased resources in support of
community-based coral reef management which communities take on the primary
management role are needed, and the marine ornamental industry can potentially help
provide the resources and economic incentives needed and supported to encourage

this process. Government and non-government are facilitators in this process.

Collecting marine ornamental organisms creates jobs and income in rural low-
income coastal areas in developing countries that have limited resources and
economic options (Holthus, 1999). The important socioeconomic benefits the
aquarium trade brings to rural, coastal communities in developing countries, marine
ornamentals collectors and their families have an incentive to ensure their coral reefs
are health, protected, and productive. As a result, the collectors and their communities
often become active coral reef stewards who guard and protect those valuable
resources. Non-destructive uses of the resources and creating informal management

systems are implemented.
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Coral reefs in far-off reach places, government agencies are not capable to
adequately manage the resources with the reason of inadequate staff or funds.
Therefore, without the right of local resource stewardship-reefs, sustainable uses of
coral reefs may not be obtained and destructive uses and non-responsible collection of
marine ornamental animals would be more open. This could be the form of
destructive fishing by outsiders who have no stake in the future of local reefs or it
could be by the local fishermen themselves. Without a sustainable income from
marine ornamental fisheries or other sustainable use, they could be forced into
poverty-driven use of destructive fishing practices to get food for their families

(Bunting et al., 2003).

Community-based coral reef management is management strategies by coastal
communities with incentives to manage and conserve reefs contributing to
widespread, ongoing, effective and financially sustainable reef conservation and
management, especially in countries that do not have enough funds to create,
implement and enforce enough laws and management plans to protect all reefs all the
time (Bowden-Kerby, 2003). In addition, community-based management coral reef
will be effective when the right of the resources ownership is given to the local

community.

2.4 Coral Reefs

Coral reefs are important to a lot of people for a lot of different reasons.
Although coral reefs occupy less than one quarter of 1% of the marine environment,
they are among the most biologically rich and productive ecosystems on Earth
(McAllister, 1995). Coral reefs are often called as “the rain forests of the sea”. Their
vast biological diversity providing a wide range of direct and indirect benefits for
millions of people is one of the reasons making coral reefs so important. Meanwhile,
the increasing coastal population and growing use of the oceans are resulting in a
range of impacts on coral reefs. Therefore, environment groups, governments, and

international organizations have put a lot of conservation efforts on coral reefs.
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2.4.1 Coral reefs condition

Coral reefs are estimated to cover 284,300 square kilometers, with the Indo-
Pacific region (including the Red Sea, Indian Ocean, Southeast Asia and the Pacific)
accounting for 91.9 percent of the total. Southeast Asia accounts for 32.3 percent of
the figure, while the Pacific including Australia accounts for 40.8 percent. Atlantic
and Caribbean coral reefs only account for 7.6 percent of the world total (Spalding et

al., 2001).

Thailand’s coastal waters, located between 6°N and 13°N, offer good conditions
for coral reef growth (Sudara and Yeemin, 1997). Thailand has approximately 153
square kilometers of coral reefs, 300 islands, and a total coastline of more than 2,600
km. The coral reefs are found in 4 distinct areas: the inner part of the Gulf of Thailand
(Chonburi); the east coast of the Gulf of Thailand (Rayong, Chanthaburi and Trad);
the west coast of the Gulf of Thailand (Prachuab Kirikhan, Chumporn, Surathani,
Nakhon Si Thammarat, Songkhla, Pattani and Narathiwat); and along the coastline of
the 6 provinces on the Andaman Sea. There were more than 250 hard coral species,
but only the coral reefs along the Andaman Sea were affected by the tsunami. These
Andaman Sea coast reefs had the highest coral diversity values in the Indian Ocean

and were largely unaffected by the 1998 bleaching event (Clive et al., 2000).

2.4.2 Uses of coral reefs

Coral reefs are critical habitat for an unparalleled diversity of marine life that
provides important resources for both local sustenance and commerce: collecting
marine ornamental organisms provides one of the few potentially sustainable local
industries in many coastal communities with limited resources, and few other options

for generating income.

Coral reefs provide millions of people with benefits, both direct and indirect,
including fisheries, tourism, coastal protection, and extraction for medical products.

With most coral reefs located in developing countries, and much of the world’s poor
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depend directly on reef species for protein. In fact, reefs contribute about one-quarter
of the total fish catch and feeding as many as one billion people in Asia alone
(Kaufman and Dayton, 1997). Maintaining the health of reefs has become an
important issue, especially to developing countries that have many poor people. The
maintaining of reefs health can continuously support them for food production and the
employment and income benefits of fisheries (Bunting et al., 2003). Reefs also
support non-food or nonconsumptive commercial fisheries, such as organisms for the

marine aquarium trade (Spalding et al., 2001).

Tourism and recreational sector is also supported from coral reefs. Tourism is the
largest and fastest growing sector of the global economy. The coast especially in coral
areas are largely focused as tourism spots. The potential for reef-based tourism is
particularly important to developing countries, where most coral reefs are found.
Moreover, the buffering of adjacent shorelines from storm and wave impacts is other

benefits of coral reefs (Bunting et al., 2003).

With high diversity of plants and animals in coral reefs, the chemicals produced
by many of these organisms may contain important biochemical compounds.
Therefore, scientists have begun searching the ocean for new disease cures. Up to
one-half of all new cancer drug research focuses on marine organisms, and much of

this targets coral reefs (Fenical, 1996).

The study of Sudara and Yeemin (1997) stated that the coral reefs in Thailand
waters support a variety of activities that can be classified as tourism and recreation;
fisheries-related uses; and other uses, including research and education. In the last
decade, there has been a marked change in reef use patterns, as small-scale or
traditional fisheries have gradually been replaced by tourism activities. Local
fisherman have converted their boats into tour boats and paid more attention to shell
collections for souvenir trade. This shift in coral reef use is most notable in Trad,
Surathani, Pang-Nga and Trang. Moreover, most coral reefs in Thailand are used for
fisheries. Coral reefs located in rural areas are used for small-scale fisheries, and shell

and ornamental fish collection. In such locations, coral reef fisheries and products are
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important sources of income and food. Trad, Chumporn, Ranong, Trang and Satun are
all provinces where fisheries activities continue to be the dominant coral reef use.
Coral reefs also support fisheries sector by functioning as recruitment and nursery

areas for stocks important to offshore fisheries.

2.4.3 Biodiversity

Coral reefs support an extraordinary amount of biodiversity, although located in
nutrient-poor tropical waters. The process of nutrient recycling between corals,
zooxanthellae, and other reef organisms provides an explanation for why coral reefs
flourish in these waters: recycling ensures that fewer nutrients are needed overall to
support the community. Coral reefs are home to a variety of tropical or reef fishes,
such as the colorful parrotfishes, angelfishes, damselfishes and butterflyfishes. Other
fish groups found on coral reefs include groupers, snappers, grunts and wrasses. Over
4,000 species of fishes inhabit coral reefs (Spalding et al., 2001). Thailand has 827
marine fish species, reef fish account for about 50 percent (441 species) of marine fish

species (ReefBase, 2006).

2.4.4 Threats to coral reefs

Humans continue to represent the single greatest threat to coral reefs living in
Earth's oceans. In particular, land-based pollution and over-fishing are the most
serious threats to these ecosystems. Physical destruction of reefs due to boat and
shipping traffic is also a problem. The live food fish trade has been implicated as a
driver of decline due to the use of cyanide and other chemicals in the capture of small
fishes. Finally, above normal water temperatures, due to climate phenomena such as

El Nifio and global warming, can cause coral bleaching.

Due to the increased demand for live reef fish in North America and Europe, the
use of cyanide fishing has increased in the Indo- Pacific region. Eighty-five percent of
the world’s aquarium fish are caught in this region and almost all of them are caught

using cyanide. Cyanide is used to stun the fish, in order to easily capture them for
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trade. It is detrimental to the organs of fish, and there is a 90 percent mortality rate of
cyanide-captured fish. Cyanide is also very destructive to the surrounding coral reef

ecosystems, as it kills corals and other reef invertebrates. Corals are also harmed by

the poor harvesting practices of the live fish trade. Fishermen sometimes pound on the
reef with crowbars and rocks to scare fish into nets or pry corals apart to retrieve

stunned fish.

A major catalyst of cyanide fishing is poverty within fishing communities. In
areas like the Philippines where cyanide is regularly used to catch live aquarium fish,
the percentage of the population below the poverty line is 40 percent. In such
developing countries, a fisherman might resort to such unethical practices in order to

prevent his or her family from starving.

Dynamite fishing is another extremely destructive method that fishermen use to
harvest small fish. The procedure of dynamite fishing starts with a bottle that is filled
with explosives made of potassium nitrate. Once the dynamite goes off the explosion
brings about an underwater shockwave causing the swim bladders of fish to burst
making them float to the top. A second blast is often set off after the first to kill any
larger predators that are attracted to the initial kill of the smaller fish. This method of
fishing does not only kill small fish but also claims the lives of many reef animals that
are not edible or wanted, such as the coral itself. Areas that used to be full of coral
now are like desert sand, no sign of coral or any other reef animals that used to inhabit

them (Barber and Pratt, 1998).

2.4.5 Coral reef management

Coral reef management in Thailand rests on laws and regulations that apply to all
coral reefs and additional measures applicable only to marine protected areas. In
recent years, central agencies, provincial governments and the private sectors have
undertaken non-regulatory actions aimed at improving coral reef conditions through

restoration, preventive measures and education (ONEB, 1991).
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Several laws are used to protect coral reefs in Thailand, such as the Fisheries Law
1947, the National Park Act 1961, the Enhancement and Conservation of National
Environmental Quality Act 1975. These regulations are mainly enforced by the
Department of Fisheries and Royal Forestry Department. There have been problems
in enforcing coral reef protection regulations. For example, the language of the law
and the subsequent regulations are often unclear or incomplete. Marine National Parks
in Thailand include significant reef areas. Most of the parks containing reefs have
been designated in the Andaman Sea which only a few sites designated in the Gulf of
Thailand. Together with the Fisheries Protected Areas, approximately 60 percent of

Thailand’s significant coral reefs are included a protected area (Yeemin et al., 2001).

2.5 Relevant Legislation

Thailand had begun exporting marine ornamental fish in the 1970s. With the
awareness of declined wild fish stocks, Export and Import Goods Act 1979 had come
into force with the prohibition of exporting marine ornamental fish and corals. In
1992, soft and hard coral, sea fan, anemone, and giant clam were included under the
legal definition of wildlife in the Wild Animal Reservation and Protection Act 1992
with the statement that these protected species, whether alive or dead, or parts thereof,
are illegal to collect or have in your possession anywhere in Thailand. In addition,
Thailand is a signatory to the Convention on International Trade in Endangered
Species (CITES) of Wild Fauna and Flora which controls the export and import of
endangered animal and plant species in which nearly 3,000 coral species are listed

(AKRive, 2006).

According to Phuket as an island province which is one of the main collecting
areas of marine ornamental fish illegally exported mainly to Singapore (Wood, 2001).
In 1997, Phuket and Krabi province had been declared as the environmental
protection area, under the force of the Enhancement and Conservation of the National
Environmental Quality Act 1992, where marine ornamental fish collection is not

allowed. Recently in April of 2006, six provinces along Andaman Sea as Tsunami
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affected areas including Ranong, Pang-nga, Phuket, Krabi, Trang, and Satun have

been established as the environmentally protected area as well with inclusion of 110

genuses of marine ornamental fish.

Table 2.1 Relevant legislations and regulations to the marine ornamental fishery

Legislation

Regulation

National Park Act 1961 and Fisheries Law
1947

The establishment of marine national parks and
marine sanctuary areas where to be preserved in its
natural state for the public’s education and enjoyment.

Any kinds of fishery are prohibited.

Export and Import Goods Act 1979

The prohibition of exporting marine ornamental fish

and corals.

Wild Animal Reservation and Protection Act

1992

Protected species including soft and hard coral, sea
fan, anemone, and giant clam are under the protection
that whether alive or dead, or parts thereof, are illegal
to collect or have in your possession anywhere in

Thailand

The Convention on International Trade in

Endangered Species (CITES)

The controls on the export and import of endangered
animal and plant species (including nearly 3,000 coral

species)

Enhancement and Conservation of the

National Environmental Quality Act 1992

The prohibition of marine ornamental fish collection
in the environmental protected area Phuket and Krabi

Provinces

The content of the Ministerial Notification of

the Ministry of Natural Resources and

Environment on “the designation of
environmentally protected area and protective
measures in Tsunami-affected areas in
Ranong, Phang-nga, Phuket, Krabi, Trang,

and Satun Provinces 2006

The prohibition of marine ornamental fish collection
in the area of Ranong, Phang-nga, Phuket, Krabi,

Trang, and Satun Provinces

2.6 Factors Contributing to Marine Livelihoods

A theory of cultural ecology of Anthropologist Julian Steward (1955) explains

that there is relationship between a given society and its natural environment or life-
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forms and ecosystems affects culture and adaptation of a society to its environment.
For a community that is located along a coast where surrounding with abundant of
coral reefs and marine animals, local residents in a coastal community rely on and
earn livelihoods from its surrounding marine environment. As many coastal people in
Indonesia and the Philippines where coral reefs dominate the near-shore, the reef
fisheries provide an important contribution to the livelihoods and food security
(Whittingham et al., 2003). The production from small-scale fishery in near shore
waters of Indonesia accounts for 80% of fisheries production (UNEP, 1996). There
are more than one million small-scale fishermen depend directly on reef fisheries for
their livelihoods (White and Cruz-Trinidad, 1998). Economic benefits generated from
selling marine products also provide source of income for local residents in coastal
communities. In coastal communities studied in Mozambique, 34-38 percent of cash
income is from fishing and additional environmental income generated from the sale
of mollusks, seaweed, and sea cucumbers (Wilson et al., 2003). Rural households in
the Fiji Islands subsist on fish and shellfish and sell the remainder for cash (Burke and

Maidens 2003).

The economic factor also has a role in providing a new and steady source of
income for villagers along the river near Barcelos in Amazonia. The diversity of fish
in Amazonia is more than 3,000 species have already been identified. When the
cardinal tetra became an instant hit in the world of aquarium hobbyists and within a
few years the trade had grown to millions of specimens. This lead to collecting live
ornamental fish in the Amazon Basin of an estimated 1,000 local fishermen in which
they make their living from the fishery. The trade in ornamentals (primarily cardinal
tetra and discus) contributes at least 60 per cent of total revenues in Barcelos. (Prang,

2001).

2.7 Factors Contributing to the Involvement in Illegal Activities

The study of Sumaila et al. (2006) found that there are many factors that

influence incompliance behavior in fisheries regulations including benefits from
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illegal fishing, the expected penalty, and moral and social drivers. The potential from
illegal fishing encourages many fishermen to get involved in the illegal fishing
activities. If economic benefits from legal fishery are higher, the tendency to engage
in illegal fishery is lower. There is also the factor of greed. Some fishermen maybe
making a profit but still get involved in illegal fishery. The higher the probability of
getting caught and the severity of the penalty, the lower the incentive to cheat. The
factors contributing to these drivers are the effectiveness and efficiency of the
enforcement system, social acceptance of cheating in society, awareness of the
regulations, and the level of non-governmental detecting infringements. Moral and
social factors also play a crucial role in explaining why people engage or choose not

to engage in illegal activity.

Nielsen and Mathiesen (2000) found that social acceptance of committing illegal
fishery in society also plays a crucial role in regulation incompliance. As the Moken
community in Surin Islands Marine National Park where collecting any marine
animals for trade is prohibited, they have earned traditional livelihoods from
collecting marine organisms including sea cucumber and seashell for generations
before the establishment of the national park. Even though the regulation is put in
place, Moken people still continue earning livelihoods from gathering marine

products and selling products to the market on shore (Arunotai, 2002).

The result of Nielsen and Mathiesen (2000) are in line with the study of Sumaila
et al. (2006) that factors to have a major impact on rule compliance in fisheries are 1)
economic gains to be obtained; 2) the risk of being detected and the severity of the
sanction; 3) the compatibility between the content of the regulation and the fishing
patterns and practice; 4) regulation leads towards stock conservation; 5) norms, in

particular ,the behavior of other fishermen and the moral of the individual fishermen.

In a case of engaging in lucrative illegal logging of poor farmers, one reason that
motivates them to break the law is that they feel they have no choice. They may
commit minor illegal acts on a daily basis. There are many reasons why people break

the law, and motivations will vary depending on the activities they are engaged in.
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Other contributing factors include unclear or discriminatory land tenure systems
contributing to a lack of local responsibility for sustainable forest stewardship;
prohibition of subsistence use by people whose livelihoods depend on forest products;
cumbersome bureaucratic procedures and complex legal demands; policy and legal
failures making illegal operations more profitable than legal activities; weak law
enforcement and low penalties for illegal operators when caught; and unfeasible
provisions creating the perception among forest users that the law is unfair and out of
touch with reality (FAO, 2005). The negative perception can also lead fishermen to
engage in illegal fishery activities. The study on important factors influencing rule
compliance in fisheries of Danish fisheries shows that if the regulations could show
positive biological results to fishermen, their positive perception would arise. This is
because the compatibility between the content of the regulation and the fishing
patterns and practice and the regulation leading towards stock conservation has a

major impact on rule compliance in fisheries (Nielsen and Mathiesen, 2000).

Moreover, the difficulty to respect in laws and regulation is another factor. In
some cases, especially for small producers and disadvantaged rural communities, who
may not have the afford to follow costly and complex legal requirements or who are
excluded from benefits of nearby forests, they choose to engage in beneficial illegal

activity (FAO, 2005).
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CHAPTER 3
METHODOLOGY

This chapter aims to describe research methods and techniques used to collect
primary and secondary data, and also data analysis techniques used to analyze and
interpret the result for deepening and enhancing the understanding of social life and

natural resource management in the selected small-scale fishery community.

3.1 Research Design

The study 1s qualitative research which requires primary data including
qualitative and quantitative data gathered from field study and secondary data from
related research and information. Qualitative research is suitable for this study
because it aims to explore a holistic cultural portrait of the social group. In this study,
it refers to the small-scale fishery community which is mainly dominated by Urak
Lawoi people. Qualitative methods based on social science research with in-depth
interview with key informants, direct observation, local identification of marine fish
and mapping techniques are undertaken to understand the past and present fishing
situations of the study site, to explore the traditional harvesting pattern in the marine
ornamental fishery, and to explore the perception toward the fishery regulation and
marine aquarium industry. Quantitative data include income data which include
different types of fishery and socio-economic data aiming to describe economic
benefits earned from the marine ornamental and marine food fishery. Combining of
both qualitative and quantitative data has an aim to identify the factors influencing a

small-scale fishermen’s decision in the marine ornamental fishery involvement.
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3.2 Selection of the Study Site

The study focuses on a coastal community in Thailand, particularly where the
marine ornamental fishery exists as a substantial activity providing an income to local
residents whose other alternatives are limited. Due to remarkable abundance of both
soft and hard coral reefs which are predominantly habitats for marine ornamental
organisms of Andaman Sea, island areas, are considerable as major sources of marine
ornamental animals supplying the marine aquarium industry in Thailand. Phuket is
hone of island areas which is surrounded by many small islands and also has local
communities located along its coastal areas where small-scale fisheries are major
source of income for their life. Had Rawai Village (Moo 2) is situated in the southern
east side of the island province. Preliminary survey on 31st of July, 2006 found that
there is a sea gypsy or Thai Mai community in Had Rawai Village in which local
residents sustain their life from both marine food and marine ornamental fishery.
Therefore, Thai Mai Village at Rawai Beach is selected as the study site for a case

study of the marine ornamental fishery community in Thailand.

3.3 Stakeholder Identification

There are three groups of stakeholders in this study 1) the villagers, 2)
government officials, and 3) public marine aquarium officials. The villagers are the
one who have first-hand knowledge about the village and directly relate to the marine
ornamental fishery in an aspect of fish collectors. Government officials from the
Department of Marine and Coastal Resources and the Department of Fisheries
including both local and central sectors have responsibilities on marine and coastal
resources management in the study site’s area. Public marine aquarium officials are

experts at management of marine aquarium systems.
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3.4 Data Collection

This study is based on collecting primary data of both qualitative and
quantitative data from the field study during October, 2006 to February, 2007.
Qualitative data are obtained based on qualitative methods using 1) In-depth
interview, 2) mapping, 3) local identification of marine fish and 4) direct observation
techniques. Quantitative data are obtained from socio-economic survey method.

Secondary data are acquired from an archival research.

3.4.1 Field survey method

1) In-depth interview includes individual interview with key informants from three
groups of stakeholder. Key informants with their particular knowledge and
understanding can provide insight on the nature of problems and give
recommendations for solutions. Key informants of each group are formally and
informally interviewed regarding the issue of the contribution of marine ornamental
fishery to local people’s livelihoods and management of marine aquarium.
Conducting in-depth interviews by using open-ended questions with avoidance of
dichotomous questions is suggested (UIE, 2006). The researcher interviews and learns

what key informants have to say by focusing on their knowledge.

The questions for the villagers emphasize the fact of past and present information
of the village, current problems, impacts and potential conflicts related to the marine
ornamental fishery, causes of those issues, the perception toward fisheries regulation
and the marine aquarium industry, and local knowledge and traditional harvesting
pattern in the marine ornamental fishery. The existing management and suggestions in
the marine aquarium industry are explored through the interview with government

officials and public marine aquarium officials.

Key informant identification

Key informants can be divided into three groups 1) the villagers, 2) government

officials, and 3) public marine aquarium officials. Selecting key informants is based
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on their in-depth knowledge in and experience on the area of marine ornamental

fishery and related activities.

Purposeful sampling is the dominant strategy in qualitative research. Purposeful
sampling seeks information-rich cases which can be studied in depth (Patton, 1990).
Snowball sampling technique which is one technique of purposeful sampling is
applied to identify key informants of the villagers group who related to the marine
ornamental fishery. Snowball sampling technique identifies cases of interest from
people who know people who know what cases are information-rich. Numbers of key
informants are determined when information provided by key informants do not draw

different conclusion.

In this study, key informants who provide information about the marine
ornamental fishery are local fishermen who earn livelihoods from collecting marine
ornamental fish as a part time job. As collection of marine ornamental fish in the
study site area is considered as an illegal fishery, reaching full time fish collectors is
difficult. However, part time fish collectors are able to give rich information instead
of full time fish collectors, because they used to be full time fish collectors in the past

and they also have close connection with full time fish collectors.

Table 3.1 Key informants and numbers of key informants for in-depth interview

Key informants Numbers of key informants
The villagers
- The village leader 1
- A leader of the Save Marine and Coastal 1

Resources Volunteer Group

- Local fishermen who are members of the Save 20
Marine and Coastal Resources Volunteer Group

- Local fishermen who are not members of the Save 15
Marine and Coastal Resources Volunteer Group

- Housewives 2
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Table 3.1 Key informants and numbers of key informants for in-depth interview (continued)

Key informants Numbers of key informants

Government officials
(Department of Marine and Coastal Resources)
- A chief of marine and coastal resources 1
conservation center of Phuket Province
- A director of marine and coastal resources 1
restoration and conservation center
(Department of Fisheries)

- A chief of fish trade control group 1

Public marine aquarium officials
- A head of the Phuket Aquarium 1
(Department of Marine and Coastal Resources)
- A director of Bangsean Institute of Marine 1

Science, Burapha University

2) Socio-economic survey method

A socio-economic survey method involving an interview is adopted in the study
by using a structured questionnaire (Appendix 1) which is designed to collect socio-
economic data concerning with the respondents such as age, sex, education,
household size, year of residence and income particularly generated from different
types of fishery. The researcher asks questions to the respondents who are identified
as key informants from snowball sampling technique. The respondents as local
fishermen who engage in either marine ornamental or marine food fishery are
questioned using a survey of quantitative theme. The questions consist of two parts
which are 1) the part of socio-economic characteristics, and 2) economic benefits

derived from the marine ornamental and marine food fisheries.
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Table 3.2 Respondents and numbers of respondents from local fishermen group for socio-

economic survey

Respondents Numbers of respondents

Local fishermen
- Local fishermen who are members of the Save 26
Marine and Coastal Resources Volunteer Group
- Local fishermen who are not members of the Save 17

Marine and Coastal Resources Volunteer Group

3) Mapping is used to illustrate local knowledge about the harvesting sites of the
villagers. Mapping involves local fishermen to draw physical characteristics of their
harvesting areas and location of different type of corals and marine organisms, and to
name each site in local and Urak Lawoi names. Maps are drawn individually by local
experts who have prominent knowledge and can provide insight about marine
resources and harvesting sites. The researcher verifies and makes certain that existing
data on maps is correct and makes some different points of data from each map into

exactly the same understanding by rechecking with different local experts.

4) Local identification of marine fish is undertaken to demonstrate local knowledge
about marine fish. The researcher uses fish pictures from Chulabhorn 36 Marine Park
Project: Guide to Coral Reef Fauna and Flora of Surin and Similan Islands (2004: 77-
104) to ask local experts to identify fish species in Urak Lawoi names and compare
with scientific names. Habitats, duration of persistence, and behavioral characteristics

of each fish are described by local experts.

5) Direct observation is undertaken by the researcher in an uncontrolled
circumstance of the study site. The researcher tends to watch and take note rather than
participate in the context. Direct observation is not only helping to get first-hand
information of the study site, but also supporting and cross-checking the information
from other methods. Direct observation is conducted to make the qualitative

appraisals of physical and economic conditions and to cross check collected data from
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in-depth interview and respondents’ socio-economic survey with the guideline
questions that related to the research topic and research questions, in addition to
observe their harvesting practices. The researcher asks selected key informants to help
during the direct observation and some questions are asked without any pre-

determined topic but at least related to research topic.

3.4.2 Archival research method

Secondary data obtained from various sources including related research and
documents, and news are used to further understanding in the general information of
the study site and local residents as sea gypsy people. The archival research includes

two major themes as follows:

- Physical and ecological data of the study site includes geographical

characteristics, the weather, and marine organisms.

- Ethnographic data of sea gypsy groups in Thailand especially in the study site

includes ethnic origin, general characteristics, settlement, and livelihoods.

3.4.3 Triangulation in data collection

Triangulation in data collection is a use of multiple methods including in-depth
interview, socio-economic survey, mapping, local identification of marine fish, and
direct observation to collect data for the study. To answer one research question, data
are obtained and cross-checked by a use of different source of data. The qualitative
data are validated by triangulating with direct observation and data collected from
quantitative method. If the finding from all of the method draws the same or similar

conclusion, then validity in the finding for qualitative research has established.
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3.5 Data Analysis

The study combines both quantitative and qualitative methods; therefore, data
analysis is undertaken in relation of both quantitative and qualitative analysis
methods. The quantitative data from respondents’ socio-economic survey
emphasizing on income generated from different types of fishery are analyzed by
using descriptive statistical analysis including frequency counts and percentage in
order to demonstrate and compare economic benefits from marine ornamental and
marine food fisheries which are later used for qualitative data analysis. The
qualitatively collected data from in-depth interview, mapping, local identification of
marine fish, and direct observation are analyzed by using descriptive analysis and
cross site analysis (Miles and Huberman, 1984) in order to gain as much as
information as possible of the contribution of the marine ornamental fishery to local
people’s livelihoods and its consequences and to be used in supporting description of
quantitative data. Interpreted data are categorized into particular topics and presented

by narrative logic, descriptive way, and matrix format.
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Table 3.3 Procedure, methodology and outcomes of each step in the study

Procedure

Methodology

Outcomes

Research design

Selecting appropriate type of

research to the study

Qualitative research

Study site selection

Survey

Study site

Stakeholder

identification

Selecting stakeholders who

relate to the study

Stakeholders: the villagers, government
officials, and public marine aquarium

officials

Key informant

identification

Snowball sampling

Key informants represent part time
marine ornamental fish collectors,
government officials, and public marine

aquarium officials

Data collection

In-depth interview

Past and present information of the
village, information related to marine
ornamental fishery, and the perception
toward fisheries regulation and the marine

aquarium industry

Socio-economic survey

Respondents’ socio-economic data and
economic benefits earning from different

types of fishery

Direct observation

Cross checking information on harvesting

pattern of marine ornamental fishery

Archival research

Physical and ecological data of the study
site, and ethnographic data of sea gypsy

groups

Data analysis

Qualitative data analysis
- Descriptive analysis

- Cross site analysis

Factors influencing the marine
ornamental fishery involvement,
perception toward the management and
situation of marine aquarium industry of
part time marine ornamental fishermen,
traditional harvesting pattern in marine

ornamental fish collection

Quantitative descriptive

analysis

Frequency counts, percentage of
respondents’ socio-economic

characteristics
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CHAPTER 4
THAI MAI VILLAGE AT RAWAI BEACH

This chapter aims to present the result of data collected from qualitative and
archival research obtained from the study. The result presents the information
concerning with the study site “Thai Mai Village at Rawai Beach” including general
information of the village, and traditional marine fishery in the changing context of

the village.

4.1 General Information of the Village

The study was conducted in Thai Mai Village at Rawai Beach located along the
south-east coast of Phuket, about 16 kilometers from Phuket City. The village is a sea
gypsy village situated within an area of Had Rawai Village (Moo 2), Rawai
Subdistrict, Muang District, Phuket Province. The village has an area of 19 rai or
30,400 square meters and the south-eastern boundary is connected to Rawai Beach
that is used for conducting fishery-related activities of local residents. Surrounding
islands of Phuket Island including Lon Island, Aeo Island, He Island, Bon Island,
Kaeo Yai Island, Kaeo Lek Island, Man Island, Pu Island, Mai Ton Island, Racha Yai
Island, and Racha Lek Island are utilized by local residents for their fishery activities

(Figure 4.2).

4.1.1 Biophysical characteristics

The village is situated on the eastern end of Rawai beach which is a part of
Rawai Bay. Rawai Beach is located along the southeast coastline of Phuket Island.
The village settlement area on Phuket Island accounts for an area of 30,400 square

meters. Phuket as the largest island in Thailand has its area of 538.72 square
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kilometers. There are 39 smaller surrounding islands which are under the

administration of Phuket Province and the surrounding islands have a total area of

4.31 square kilometers. These islands are surrounded by the Andaman Sea which is a

part of the Indian Ocean. The sea floor at 3 kilometers off the east coast of Phuket

Island and the surrounding islands is a ledge drop to about 10 — 20 meters which is

considered as a part of Phang-nga Bay. Despite the west coast which is open sea, its

sea floor at 3 kilometers off the shore is at a depth of 30 — 60 meters. The outer limit

of the continental shelf beyond 200 meters deep is at 50 kilometers far from the south

of Phuket Island.
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Figure 4.1 The southern part of Phuket Island and surrounding islands
(Source: Department of Environmental Quality Promotion, Mahidol University)
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The village is located at approximately 7°46'N latitude and 98°20"W longitude in
Rawai Bay which is a shallow rocky bay with a sandy beach. Rawai Bay has a shape
of curving arcs splitted from the neighboring beaches and bays by rocky headlands.
Rawai Beach is separated from Chalong Bay which is the northeast of Rawai Beach
by Ka Cape. Rawai Beach is used for not only the village settlement, but also
anchoring villagers’ fishing boats due to its good characteristic in strong wind
protection. From this beach, it provides easy access to the surrounding islands in order

to harvest marine resources especially from coral reefs.

Mostly, coral reefs are scattered throughout the Phuket’s western and southern
coast especially at capes of each bays, and the surrounding islands off the southern of
Phuket coast. A year-round sea temperature of 26°C - 29°C in Thailand provides
suitable condition for corals. The total coral reef area of Phuket Island and the
surrounding islands cover about 16.63 square kilometers which account for about 10
percent of total coral reef areas of Thailand. The reefs are generally in a healthy
condition with hard corals as well as colorful soft corals. There are abundant coral
reefs forming along the shoreline in the Andaman Sea. The total of about 250 species
of coral provides habitats for about 600 species of reef fish. Hard corals are
commonly found in the Phuket area. Over 200 species of hard coral belonging to 75
genera of the phylum Coelenterata are found in the Phuket area such as Acropora sp.,
Coeloseris sp., Cyphastrea sp., Diploastrea sp., Echinopora sp., Favia sp., Favites sp.,
Fungia spp sp., Goniastrea sp., Hydnophora sp., Lobophyllia sp., Merulina sp.,
Montastrea sp., Montipora spp., Pectinia sp., Porites sp., Pocillopora sp., and
Heliopora sp. (PMBC, n.d.). The impact of the Tsunami in 2004 on the coral reefs in
the Phuket area was minimal. It damaged less than 5 percent of total coral reefs. With
the exception of Patong Bay where between 10-20 percent of the coral reef was

damaged (Phongsuwan et. al, 2005).

The village situated in an area of the Andaman Sea experiences equatorial
climate; therefore, the weather is always warm and humid. Average temperatures
range between 23°C (during January) and 33°C (during March). It is also influenced

by monsoon winds that blow year round. There are two distinct seasons; the dry
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season and the rainy season. The dry season starts in November to April when the
monsoon comes from the northeast and there is no rain in this season. The rainy
season is from May to October, during this period of time, the village experiences the
southwest monsoon with rainfall. Statistic data of the Thai Meteorological
Department from the year of 1997 to 2003 shows that the average number of rainy
days in a year of Phuket Island is about 171 days with average annual rainfall of
2265.1 millimeters. Especially, October has the highest rainfall. There were 25 rainy
days with 658.6 millimeter rain in October 2003.

4.1.2 History of the village settlement

Thai Mai Village at Rawai Beach located in the south-east coast of Phuket Island
i1s mainly inhabited by sea gypsy people who are regarded as indigenous people of
Phuket Island with their own languages and cultures. At present, the village is resided
by two ethnic groups of sea gypsy which are the Urak Lawoi and Moken. Thai are a
small part of inhabitants in the village. This study emphasized on sea gypsy groups in
particular the Urak Lawo1l who are major residents and have lifestyles and livelihoods

depending on the sea and marine resources.

Rawai Beach is one of the settlement sites of Urak Lawoi people in Thailand. In
Thailand, the Urak Lawoi are only found between Phuket and Satun Provinces and
they live mainly on the coastal area of the islands of the Andaman Sea. The major
settlements of Urak Lawoi people divided by provinces are in Phuket Province
(Rawai Beach, Sireh Island (Lam Tuk Kae), and Sapum (Kaeo Island)), Krabi
Province (Lanta Yai Island, Phiphi Island (Lam Tong), and Jam Island (Pu Island))
and Satun Province (Adang Archipelago (Lipe Island and Bulon Island))
(Wongbusarakum, 2002). Small settlements of Moken in Urak Lawoi villages are
existed at Rawai Beach and Phiphi Island. A number of Moken have settled on Rawai

Beach and inter-married with the local Urak Lawoi people (Hogan, 1972).
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Table 4.1 History of Thai Mai Village at Rawai Beach settlement

Year

Period

Situation

Before
1840s

1840s

1916

1939 —
1945

1941-
1942

1942

1980s

Before the settlement

The settlement of the
Urak Lawoi on Rawai
Beach

Establishment of Phuket
Island as province

Second World War

The settlement of the
Moken on Rawai Beach

Living together of the
Urak Lawoi and Moken
in the same village

Granting Thai
citizenship to the Urak
Lawoi and Moken

* Ancestors of the Urak Lawoi were from Malaya.
- Migrated to Phuket Island
- Lived on Bon Island and He Island

* More convenience of Rawai Beach to connect
with traders from the Phuket market
* They moved to Rawai Beach and permanently
settled down.
* Simple shelters of a few households were built
near the beach where:
- Good strong wind protection,
- Easy access to fresh water and marine
resources
e Later, 40 households moved from Bon Island
and He Island and resettled on Rawai Beach.

* A land title deed was introduced and issued in
Phuket Province.

* The village experienced impacts of the war.
- Difficulties in earning livelihoods and
foraging food from the sea

* Moken people migrated from various places.
- Yan Chiak Island, Lao Island, and Song
Island in Burma
- Surin Islands in Phang-nga Province
* Moken about 10 households settled down on
Rawai Beach.

* They both lived in accordance and peace.

- Some Moken people inter-marry with Urak
Lawoi people.

- Moken people who settle down in Urak
Lawoi’s villages seemed to acutely share
and absorb the culture of Urak Lawoi
people.

* They became Thai citizens.

* Acquiring a legal land ownership was not
undertaken due to their traditional
communal ownership of the land and natural
resources.
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Table 4.1 History of Thai Mai Village at Rawai Beach settlement (continued)

Year Period Situation
1983 Recognizing the tenure  * They recognized the tenure situation.
situation - The land they have inhabited for hundreds
years is legally owned by ex-head of the
village (Had Rawai Village Moo 2) named
Jamrern Mookdee.
- Some of the lands were allocated to his
relatives and sold to investors.
Living on the land * They have difficulty in living on the land which
without legal right they do not legally own.
- Lack of permission from the land owners to
develop and renovate the village
- Unavailable basic facilities or available at
higher rates than usual
1996 Claiming land right * Issue of adverse possession in the land between
local residents and the land owners was arisen.

* The National Human Rights Commission came to
work with local residents in order to claim the
land right for them.

2006  Present * There are 210 households comprising of the Urak

Lawoi, Moken and Thai living on 19 rai of land.
- Undeveloped and crowded area and
unavailability of basic facilities
* The claiming land right process is still in
progress.

The settlement of the Urak Lawoi on Rawai Beach has been existed for nearly

two hundred years, or about four generations. The evidence is the graveyard located

near the village. They mentioned about the oldest person in the village who is about

one hundred years old and her parents who lived in the village. They approximated

the settlement period which is about 160 years from the age of the oldest person and

the parents, and the number of year the parents have passed away. They believe that

their ancestors were from Malaya (Peninsular Malaysia including Indonesia

archipelago) and migrated to Phuket Island. Rawai Beach is one of the settlement sites

of the Urak Lawoi in Phuket Island. Before the settlement on Rawai Beach, they had

lived on Bon Island and He Island which are offshore islands at southeast of Rawai

Beach (about 20 - 30 minutes off Rawai Beach by long-tail boat). However, when
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they wanted to sell sea products for earning livelihoods, they had to travel to Rawai
Beach. With the reason of more convenience of Rawai Beach to connect with traders
from the Phuket market, they moved to Rawai Beach and permanently settled down

here (Appendix 2a).

The settlement on Rawai Beach began in 1840s by building simple shelters of a
few households near the beach with good strong wind protection and easy access to
both fresh water and marine resources. After that about 40 households moved from
Bon Island and He Island to resettle on Rawai Beach (Thepchai, n.d.). The
surrounding area was a hill with abundant forest cover which is inhabited by wild life
animals. An area around base of the hill was used for cultivating rice and other garden

plants.

Later on, during the Second World War (1939 — 1945), around the year of 1941-
1942 a number of Moken (about 10 households) settled down on Rawai Beach
(Thepchai, n.d.) and their houses were built on the beach in their traditional way. The
village experienced impacts of the war such as an intrusion of soldiers and bomb
attack. Thus, they encountered some difficulties in earning livelihoods and foraging

food from the sea (Appendix 2b).

Several air raid shelters were built in the village in order to prevent bomb attack;
but in the present, these air raid shelters were no longer existed. The Moken people
who settled down in the village migrated from various places such as Yan Chiak
Island, Lao Island, and Song Island in Burma and Surin Islands in Phang-nga
Province. The Urak Lawoi and Moken live in accordance and peace. Some Moken
people inter-married with local Urak Lawoi people and Moken people who settled
down in Urak Lawoi’s villages seemed to acutely share and absorb the culture of
these people or called as living in a cultural vacuum of Urak Lawoi people (Hogan,
1972). In contrast, those Moken who were still nomads seemed to have retained their

own culture.
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Both of the Urak Lawoi and Moken lived on Rawai Beach before land title deeds
were introduced. In 1916, Phuket Island became a province and a land title deed was
issued. Although they were granted Thai citizenship a few decades ago, acquiring a
legal land ownership was not undertaken by them due to their traditional communal
ownership of the land and natural resources. They believe that the land and natural
resources do not belong to a specific owner. In fact, they have been living on
somebody else’s property. They had not recognized the tenure situation until they
found later that the land they have inhabited for hundreds years was legally owned by
ex-head of the village (Had Rawai Village Moo 2) named Jamrern Mookdee who is
neither the Urak Lawoi nor Moken. The land title deed was issued in 1983 and some
of the lands were allocated to his relatives legally and even sold to investors.
Typically, the Land Code Act 1954 and the Civil and Commercial Code state that
after 10 years of continuous occupation a plot of land, the resident of that land can
apply a legal land title. However, there are a few successful cases in acquiring this
title of the Urak Lawoi. For example, in Lipe Island, private land ownership was
appointed to the Urak Lawoi. However, for most Urak Lawoi, land titles are not
irrelevant and they sold their land to outside capitalists. Over 85 percent of the Urak
Lawoi in Thailand do not have land title deeds on land they actually reside

(Wongbusarakum, 2002).

Likewise, the Urak lawoi and Moken on Rawai Beach continue to live on
Jamrern Mookdee and his relatives’ lands without clear rights or even lease contracts.

Thus, they have a difficulty in living on the land which they do not legally own.

As a consequence of lack of land rights, developing the area, renovating their
accommodations, and building new construction are under the control of the land
owners which tend to be very difficult. To obtain basic facilities such as water and
electricity, they are charged from private suppliers at higher rates than usual. They
understand that these inconvenient living in the village is planned by the land owners
who want to expel them from the land. With a limit on the area, increased numbers of
households causes a problem of crowded area. The areas for holding traditional

ceremonies and conducting fishery-related activities are limited. At present there are
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210 households comprising of the Urak Lawoi, the Moken and Thai living on 19 rai
of land (Figure 4.1). The village can be divided into three parts. Northern and middle
parts are inhabited by the Urak Lawoi, and southern part is inhabited by the Moken.

Lack of permission from the land owners to develop and renovate the village
causes a problem of undeveloped and crowded area and unavailability of basic
facilities leading to insecure living and even the loss of cultural identity in the future.
Conlflicts and dispute regarding ownership of the land and who have the right to use it
are arisen. Land right is a problem issue as adverse possession in the same land
between local people and the land owners. To address these problems, the National
Human Rights Commission comes to work with local residents in order to claim the
land right for them. However, the claiming process is still in progress. Thus, their

existence in the village is still considered as invaders.

4.1.3 Population

Thai Mai Village at Rawai Beach has 210 households with a total population of
1,042 which can be broken down by a variety of specific age groups. The number of
children residents (<13 years old) is 309, adult (13 — 60 years old) is 687, and senior
(>60 years old) is 46. The population is comprised of diverse ethnics; the Urak Lawoi,
the Moken, and Thai; but dominated by the Urak Lawoi people who are indigenous
people of the area. Major occupation of the local residents is a small-scale fishery.
Others work as employees in tourism sectors such as sea walker staffs and hotel
staffs. In 2006 Department of Marine and Coastal Resources surveyed number of
fishermen and fishing boats and found that number of local fishermen is 170 (male =
156, female = 14). There are 86 long-tail boats with length ranging from 5.4 meters
(11 frames) to 11.10 meters (25 frames). The fishing boats are divided into two types;
long-tail boats with an air compressor (28 boats) involve 110 fishermen which
account for 64.7% of total fishermen, and long-tail boats without an air compressor

(58 boats) involve 60 fishermen which account for 35.3% of total fishermen.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 49

~

() Local house
WA Alien house
B shop

{P Church
Well

] |*] Main road
=

| | Road
Beach

Sea

\ Fishing boat

~— Sea wall

Playground

]

J

-—————aa . d

Rawai Beach

o e o O B o e

Pier
i
o
L

=

o
S

e
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(Sketch map by local people on October 10", 2006)
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4.1.3.1 Ethnic origin

The village is inhabited mainly by sea gypsy people especially the Urak Lawoi
which is the first group settling at Rawai Beach. The Urak Lawoi probably originated
in the area around the Straits of Singapore, the Riouw-Lingga Archipelago, the south-
east of Sumatra, and along the coast of Southern Celebes (Hogan, 1972). Ethnically,
the Urak Lawoi fell into a group of the Malay with supporting evidence of not only
area they originated but also language they speak. Their spoken language is a Malayo-
Polynesian language which is one of a dialect of Malay (Wongbusarakum, 2002). At
present, they are able to speak in both Thai and Malayo-Polynesian language.
However, integrating into Thai society causes loss of some cultures. Most of the new
generation of the Urak Lawoi is unable to speak with their own language but They

speak in Thai.

The Urak Lawoi (the word “Urak” means people and “Lawoi” means sea) is one
of three coastal tribes of the west coast South Thailand. The Moken, the Moklen, and
the Urak Lawoi, which are grouped as sea gypsies. Sea gypsy people have been
known since the seventeenth century as animistic strand-dwellers, gatherers rather
than cultivators. The Urak Lawoi and the Moklen are inhabitants of coastal areas and
only the Moken are maritime nomads but some Moken have settled down in Urak
Lawoi villages (Hogan, 1972). The sea gypsy people (generally called Chao Lay or
Chao Nam) who have becomeThai citizens are called as Thai Mai (New Thai). This is
a source of the village’s name “Thai Mai Village at Rawai Beach” which means Thai

Mai people living in Rawai Beach.

4.1.3.2 General characteristics of the Urak Lawoi

Local residents of the village are regarded as Urak Lawoi people who traditionally
have a subsistence lifestyle supported by semi-nomadic food foraging practices. Their
houses are built near beaches and they permanently live in houses. Their trip for
fishing or gathering sea products is only temporary and they return to their home

when the expedition is over (Hogan, 1972; Wongbusarakum, 2002).
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The Urak Lawoi’s personality characteristics are peaceful, shy and fear to
modern civilization. They regard themselves as sea gypsy people who are different
from people of other cultures. Thus, communication between local residents and
outsiders were less until the occurrence of Tsunami disaster in 2004. This situation
acts like a phenomenon-induced outsiders. It not only caused the damage to the
village but also brought many organizations to help them in rehabilitation. Hence,
their society is more open to outsiders and they have more opportunity to
collaboratively work with other organizations; for example World Vision Foundation

and Community Development Department.

Their livelihoods heavily rely on the marine resources. Living in harmony with
the sea surrounding them is crucial to their life. They are closely linked to the sea
through their fishing activities. Due to their marine livelihood, this makes them good
boatmen and skilled fishermen who have ability to forecast the weather, navigate to
off-shore islands and also have local knowledge of local areas including the nature of
sea and marine life. Their swimming and diving skills are excellent, particularly
exceptional long breath holding. Those skills encourage them willingly to work under
the sea for long periods. For their resource harvesting, it tends to be gathering rather
then cultivating. Gathering sea products such as fish, seashell, sea cucumbers, and
lobsters is undertaken for their livelihoods. Sometimes, when sea products are left
over, food preservation is done for later consuming. However, in the past there were
some cultivating rice fields, coconut and other garden products in the village area
(Hogan, 1972). Due to their subsistence lifestyle and day-to-day living, the concept of

saving is not quite in their mind.

4.1.3.3 Livelihoods

The village is dominated by fishery-based subsistence activities. The villagers
both Urak Lawoi and Moken people usually depend on the marine and coastal
resources to support their life. Marine resource is crucial to their life and livelihoods
because coral reefs in the sea have the potential to provide benefits to them in term of

source of food, fishery areas, and source of income. They get access to those
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resources through their indigenous ecological knowledge about marine ecosystems. In
addition, the relationship between them and the sea reflects through the boat-floating
cultural ceremony. The boat-floating ceremony called (Loi Rua) is held on the full
moon day of the eighth month of the lunar calendar (in July) with the purpose of 1)
removing of misfortune 2) worshipping their ancestors and sending their’s spirits to
the place where they belong to and 3) sending animal’s spirits they take for living
back to the origin. Unfortunately, this ceremony is no more held in the village due to
an absence of To Maw or the local doctor who is capable in leading the ceremony and
curing sickness by spiritual incantation. For the Urak Lawoi in other places such as
Sireh Island and Lanta Yai Island, they still continue this ceremony traditionally
during the full moon of the sixth and eleventh months of the lunar calendar (in May

and October).

In the past, their livelihoods relied on the traditional fishery; using simple tools
including spears, hook and line (unbleached cotton thread), bamboo fish traps, a small
pair of goggles made of carved wood and glass and practicing breath-hold diving to
harvest marine resources for fulfilling household consumption based on their
sufficient economy. They used rowboats made of local wood and crafted corporately
by members of the village using simple axes. There were also rowboats with sail
made from cloth or weaved leaves of screw pines. For the women, they usually
gathered marine animals within intertidal zone such as rock oysters, chitons, and

acorn worms and involve in food conservation such as drying and salting food.

Gradually integrating of the villagers into Thai society changes their subsistence
lifestyle to depend on more market economy in order to survive and satisfy
themselves in the new environment. The emergence of traders and middlemen always
come with increasing levels of technology and mechanization of the fishery. Lacking
of financial resources of local people makes them rely on middlemen in order to
obtain new technological machines. The dependency on middlemen and traders can
lead to income insecurity due to inequitable earning money. Long-tail boats replace
their traditional row boats since 50 years ago. Middlemen or traders who want them to

collect sea products provide long-tail boats for them. Installment payment is also
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available for the one who wants to possess a long-tail boat. As well as the introduction

of hookahl, which is an air supply from an on-board air compressor that connects to a
regular diving mask, impacts their traditional breath-hold diving. The hookah enables
them to spend long time underwater. Many of them experience using primitive air
compressor diving apparatus for conducting fisheries. These technologies increase
their fishery efficiency, however, their fishery is still considered as artisanal fishery
which means commercial fishing using traditional or small scale fishing gears and

boats.
4.1.4 Social relationship

The village consists of both the Urak Lawoi and Moken who have a close
relationship to the sea and they take advantage of marine resources. They communally
owned the resources or in another word, the resources belong to and used by their
group. Each of them has an equally access to the resources. The level of exploitation
depends on the ability of each one and there are no any formal rules in resources
harvesting. Their community is regarded as sharing community. Normally, men have
a responsibility to go fishing or collecting marine products in the sea, but women go
gathering sea products along sea beaches or intertidal areas and do after-catch food
processing. The one who does not possess a fishing boat goes fishing with friends or
neighbors or relatives and benefits are shared to everyone equally except for fishing
boat owner who earns extra part used for maintaining boat, engine, and air
compressor, and for fuel fee. In addition, system of relatives is another character of
the village. Both of the Urak Lawoi and the Moken in the village live together in
accordance and peace. The villagers who are Moken people have inter-married with
the Urak Lawoi people and become relatives. Usually, marine products for consuming

are shared among close relatives.

In order to successfully harvest marine resources, they need to have local

knowledge and understanding of the nature of resources and environment. This

Air supply from an on-board compressor through a hoist that connects to a regular diving mask.
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knowledge is usually transferred through generations. Children start to go to the sea
for conducting fishery activities at the beginning of teenage year by accompanying
their elder relatives. Their learning occurs via real practices and experiences of elders

in the sea.

4.1.5 Political administration

The arrangement of the village is under the responsibility of both traditional and
formal administration. The village consists of both Urak Lawoi and Moken people,
but it is mainly dominant by Urak Lawoi people. The villagers who are the Moken
seem to acutely share and absorb the culture of Urak Lawoi people. Traditionally, the
elders who are able to communicate to the spirits called To-Maw have knowledge
about spiritual curing and a responsibility on warning possible danger, curing
problems, and performing traditional ceremony. The elder To-Maw selects a person
who will become next To-Maw. The knowledge for becoming the spirit medium to
communicate with ancestor spirits is transferred by the elder To-Maw to a new To-
Maw. At present, the importance of To Maw has decreased due to integrating with

Thai society. They seem to depend on new medical rather than traditional way.

Formal administration of the village is relied on the administration of Had Rawai
Village (Moo 2), Rawai Subdistrict, Muang District, Phuket Province. The village
headman of Had Rawai Village (Moo 2) is elected from householders who have
resided in Had Rawai Village. The village headman has responsibility in taking care
of local residents including Thai Mai villagers at Rawai Beach. For the economic,
social, and cultural development of the village including support of natural resources
and environmental development is a responsibility of Rawai Subdistrict

Administration Organization.

The interaction between traditional and formal administration of the village is
occurred through the communication between the village leader of Thai Mai Village

and the village headman of Had Rawai Village and Rawai Subdistrict Administrator.
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The village leader plays a role in communication and negotiation with government

sector to address the situation of the village and to request for the arrangement.

4.1.6 Local knowledge and belief

The local knowledge and belief of the villagers about the sea and marine
resources, and the traditional practices in harvesting resources have been developed
and continued transferring to next generations. The value of local knowledge reflects
through their success in living with the nature for over hundred years. The local
knowledge and beliefs in the spiritual power and ancestors’ spirit influence their

traditional harvesting of marine resources, as presented in following specific topics.
4.1.6.1 Local knowledge
(1) Weather forecast
There are various kinds of clue that can imply to the weather in their forecast
system. These natural signs help local fishermen to make decision whether sea
expedition is suitable or not. The sky and cloud condition, sea water current, and

animal behaviors can be interpreted to the weather condition as following.

Sky and cloud condition

- During sun rise, if there is a huge red cloud on the western horizon, in the afternoon
it will experience the monsoon which comes from the northeast for 1 to 3 days.

- A mass of cloud on the east found during midday causes raining wind called “Dteu
Ga La” which is raining in the afternoon or the evening time for 3 to 7 days.

- If there is rainbow color appearing on cloud called “Poo Ngoi”, there will be a storm
within 3 to 7 days.

- Dark cloud mass on the horizon is regarded as rain clouds.
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Sea water current

- The way of garbage floating on sea surface in slanting position can tell that there
will be strong wind within 3 to 7 days.
- If sea current rapidly flows in a same direction, a monsoon will come in 2 or 3 days.

- Three days before storm coming, there is strong underwater current.

Animal behaviors

- When seagulls fly near a ground surface, it will be raining in the evening.

- The appearance of whale, whale shark, or dolphin near shore or main land (such as
found near Bon Island or He Island) implies to the coming storm within a few days.

- During the period of El Nino phenomenon, water temperature was decreased
especially underwater temperature locally expressed as cold water. In addition, an
exceptional abundance of marine animal such as fish and spiny lobster was another

notice implying that there must be something unaccustomed to normal condition.

(2) Marine fish species

Local knowledge about marine fish species including identification, habitats,
duration of persistence, and behavioral characteristics of fish which contributes to
successful marine fishery of local people is presented in chapter 5 under a topic of

culture factor on page 100 and table 5.9 in page 104.

4.1.6.2 Belief

The local beliefs in the spirit and ancestors’ spirit which are related to the sea
and marine resources reflect on traditional ceremonies and taboos of the village. They
believe that during traditional ceremonies going to the sea is prohibited. This is for
respecting and requiting the sea and removing misfortune of the village. The days that
going to the sea are prohibited are waning moon day of the 14" evening of every odd-
numbered month, waxing moon day of the 1" evening of the 4™ month, full moon
day of the 6™ and 8" month, and the day before Chinese New Year. The details of

each day are described below.
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- On waning moon day of the 14™ evening of every odd-numbered month, do not go
to the sea for any harvesting and cut down any trees. This warning is also taken in the
next following day which is a waxing moon day. To Maw or the local doctor warn

that if something bad happens, there will be no way to heal.

- Gin Lay Ceremony called “Magat Lawoi” (means eating sea) is traditionally held on
waxing moon day of the 11" evening of the 4™ month with the purpose of respecting
and requiting the sea. The purpose of this ceremony is for long lasting of harvesting
from the sea. During the ceremony, eating meals activity is held on the beach in the
evening time. In the past, this activity lasted for 3 days, but now it is held only 1 days.

During the ceremony, going to the sea is not allowed.

- The full moon day of the 6™ and 8" of the lunar calendar, there is a traditional
ceremony of performing meritorious deeds with the purpose of misfortune removing
from the village. The ceremony as holy water showering is held for two days; but for

the first day going to the sea is not allowed.

- Boat respecting ceremony is performed in order to pay respect to fishing boat and
sea with the belief that boat is regarded as our protector when being in the sea and sea
water is a source of resources we exploited. This ceremony is held 1 day before
Chinese New Year and it has been introduced in the village for about ten years. Only

the one who beliefs in their ancestor’s spirit will follow this ceremony.
4.2 Traditional Marine Fishery in the Changing Context
4.2.1 History of traditional marine fishery pattern
The pattern of Thai Mai villagers at Rawai Beach in harvesting marine resources
has changed over time in term of fishing gears, fishing techniques, and harvested

marine resources. The contributing factors to the change include the market demand,

the laws and regulations, the learning on their own harvesting techniques, and health.
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The following is described what their main fishery activities over time have been

(Table 4.2).

Table 4.2 Main fishery activities over time of the village

Year

Period

Situations

1840s

After 1840s

1950s

1947 - 1953

1973

1979

Traditional fishery

Collecting sea
cucumbers

Bomb fishing

Long-tail boat

Prohibition of bomb
fishing

Marine aquarium market

Breathing apparatus

Decorative seashell
market

Prohibition of exporting
marine ornamental fish
and corals

 Harvesting marine resources by:
- Fishing (simple hooks and lines)
- Bamboo spear fishing
- Bamboo fish trapping
- Diving for collecting marine animals
- Goggles made of carved wood and glass
- Breath-hold diving
- Rowboats with sail

* Diving for gathering sea cucumbers
- Require long period (about 15 days) to
gather adequate amount for selling to the
market

* Using explosive to kill schools of fish
- Short-term gains
- Extreme damage to coral reef ecosystem

* Replacing row boats by long-tail boats
- Increase fishery efficiency

* Enacting the legislation of bomb fishing
prohibition in 1947 and 1953
- Bomb fishing had faded away from the
village

* Collecting of live marine ornamental fish and
invertebrates by:
- Bare hand, Hand net, Barrier net, and
Cyanide catching techniques

* Introducing hookah by trader
- Increase fishery efficiency

* Collecting seashells
- High-value seashells are in deepwater (>50
m) such as Thailand cone seashell
- Great risk of decompression sickness

* Prohibiting the export of marine ornamental
fish and coral
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Table 4.2 Main fishery activities over time of the village (continued)

Year Period Situations

1984 Uan Yee Poon * Harvesting marine food fish by drive-in net or
Uan Yee Poon
- Catch school of reef fish especially red-
bellied yellowtail fusilier

1989  Uan Lai * Harvesting marine food fish by Uan Lai
- Invented by the villagers
- To trap fish that hide around submerged
rock
- Use sodium cyanide or flash light to drive
fish out from hidden shelter

Fish trap » Harvesting marine food fish by fish trap
- Made of weaved wire and rattan and
modified from traditional bamboo fish trap
- Require weaving and constructing skill
- Require fishing boat with air compressor
- Time consuming activity

1992 Coral as protected * Soft and hard coral, sea fan, anemone, and giant
species clam are protected species.

1997  Prohibition of Uan Yee * Fishing with Uan Yee Poon and Uan Lai is

Poon and Uan Lai illegal Fishery.
Environmental protection ¢ Phuket and Krabi Provinces were declared as the
area environmental protection area.
- Marine ornamental fish collection is not
allowed.

- Continue earning livelihood from marine
ornamental fish collection by bare hand,
hand net, barrier net, and cyanide catching
techniques

2004  Tsunami * Tsunami attacked the west coast of Thailand
including Rawai Beach.
- Loss and damage of fishing gears and
fishing boats

Recovery from Tsunami  * The compensations from government and NGO
sectors
- Provide fishing boats and gears
- Be able to continue marine livelihoods

Opening of several new * Increase demand of marine ornamental fish

marine aquariums * High government sectors’ (from Department of
Marine and Coastal Resource) surveillance on
collecting marine ornamental fish
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Table 4.2 Main fishery activities over time of the village (continued)

Year Period Situations

2006 Fish trap fishery * Fish trap fishery is main livelihood of fishermen
who are a member of a fishing boat with an air
COMmpressor.

* Other livelihoods related to marine food fishery
are fishing, speargun fishing, and collecting
shellfish

* Livelihoods related to marine
ornamental fishery is collecting marine
ornamental fish

Since the village settlement on Rawai Beach, the villagers’ livelihoods mainly
relied on fishing using simple hooks and lines which are believed to be an origin of
the name of Rawai Beach. Bait that they used for fishing was a small octopus called
“Gawai” in Urak Lawoi language and it is commonly found on the rocks on the
seashore during low tide. In order to catch this octopus, they used a coconut stick with
a ghost crab on the tip to attract and catch a small octopus. The fish products were
consumed within household, shared with neighbors and also sold to middlemen who

transfer the products to the market in town.

Meanwhile, bamboo spear fishing, bamboo fish trapping, and diving for
collecting marine animals were their livelihoods. Bamboo fish trap was the traditional
fishing gear made of weaved bamboo stripes with about 2 meters in length. It took
one day to walk to Sehn Bay where they could obtain bamboos. Sehn Bay is situated
in the southwest of Phuket Island and it is about 7 kilometers far from the village. The
fish trap would be tied with a buoy before submerging. This was for pulling it up at
water surface to take fish out. It had to be submerged for a week to trap 30-40
kilograms of fish and its lifespan was about 2 months. They also got involved in
diving for gathering sea cucumbers, but this activity required long period of time
spent in the sea (about 15 days) in order to gather adequate amount for selling to the
market. In addition, involving in bomb fishing was another source of income which
considered as short-term gains. This practice of using explosive to kill schools of fish

caused extreme damage to coral reef ecosystem; therefore, the legislation of bomb
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fishing prohibition was enacted in 1947 and 1953 under the force of the Fisheries Act
1947 and 1953. Then this source of livelihood had faded away from the village.

Later on, collecting reef fish for the marine aquarium market was an important
source of their livelihoods. Actually, they have long harvested marine fish including
marine ornamental fish species for consumption, before the introduction of marine
aquarium trade to the village. The first introduction of marine ornamental fishery was
emerged around 1973 by foreign middlemen who exported the collected fish to
marine aquarium markets. Middlemen introduced collecting techniques to them. The
demonstration of collecting techniques movie was shown to them. The modification
of air compressor for breathing apparatus diving was brought to the village by
middlemen as well. However, they modified their own collecting techniques using
either breath-hold diving or breathing apparatus diving with net. According to high
demand of marine aquarium markets and provision of fishing boats and air
compressors from middlemen, all of the villagers had shifted their fishery pattern to
be marine ornamental fishery which seemed to be their major livelihoods. The orders
were from domestic and international agents from Malaysia, Singapore, and the
Philippines. The collected fish supplied both domestic and exporting market. Apart
from fish, these included collecting of corals, sea fans, liverocks and other marine

ornamental animals such as shrimps, and crabs.

The demand of the marine aquarium market was decreased. The orders on
specific target species of marine ornamental fish were placed on the villagers.
Meanwhile, the demand on decorative seashells was very high. Thus, they turned their
main livelihood from collecting marine ornamental fish to collecting seashells. The
value of seashells in deepwater were high (more than thousand baht each seashell);
for example, Thailand Cone seashell (Conus thailandis) which can be found at a depth
of at least 50 meters. Despite the high value, diving for these seashells had a great risk
of getting the bends or caisson or decompression sickness (DCS). Some of them
suffered or even went to death from this sickness. The danger from deep diving led to
less interest in collecting these high value seashells. Just only person who was durable

to work long period in deepwater without becoming injured continued the work.
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Others, who were not capable to do so, continued collecting marine ornamental

animals.

In 1979, Export and Import Goods Act 1979 came into force with the prohibition
of exporting marine ornamental fish and corals. Soft and hard coral, sea fan, anemone,
and giant clam were included under the legal definition of wildlife in the Wild Animal
Reservation and Protection Act 1992. However, the demand on marine fish for
aquarium market has been going on and on as well as the livelihood on collecting live

animals.

A drive in net or “Uan Yee Poon” was invented by Japanese and used to catch
schools of reef fish especially red-bellied yellowtail fusilier in Thailand’s sea. In
1984, middlemen brought this fishing gear to the village causing the villagers to be a
part of a drive in net fishery. Five years later after experiencing and observing a drive
in net fishery, they found that some marine food fish would evade and hide around
submerged rock. This finding led to a new fishing pattern using net with floats on the
top edge and weights on the bottom edge called “Uan Lai” to trap those fish. Sodium
cyanide was applied in this activity in order to make fish getting out from submerged
rocks and those fish would be driven by fishermen until trapped with the net. Another
way to drive fish out from the submerged rocks was using flash light, but this way had
to be done at dusk. “Uan Lai” was misunderstood by outsiders that it was a seabass
encircling gill net or “Uan Lorm Hin”. A seabass encircling gill net is commonly used
in Samutsakorn Province and Chachoengsao Province and it is considered as a

destructive fishing gear.

Another fishery technique arisen at that time was a fish trap made of weaved
wire and rattan modified from their traditional bamboo fish trap. Not so many
fishermen were capable of making the fish trap because it required weaving and
constructing skill and it was time consuming activity. Only fishing boats with an air
compressor could conduct the fish trap fishery. During the beginning period, the spot

to submerge the fish trap was unknown. When getting familiar, the good spots were



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 63

identified and interchanged among fishermen. Harvesting period was every week or

two weeks depending on the size and place to submerge the trap.

Since the prohibition of using any kind of net in coral reef areas and around
submerge rocks was active in 1991, fishermen have not got involved in both Uan Yee
Poon and Uan Lai and turned back to the marine ornamental fishery. Until 1997, the
regulation was stated specifically that fishing with Uan Yee Poon and Uan Lai was
illegal fishery under the force of the Fishery Act 1947. Also in 1997, Phuket and
Krabi Provinces were declared as the environmental protection area, under the force
of the Enhancement and Conservation of the National Environmental Quality Act
1992, where marine ornamental fish collection was not allowed. This regulation
effected on livelihoods which they considered as major livelihoods for over 30 years.
Although, the regulation has been put in place, the collecting of marine ornamental

fish still continues.

In 2004, the Tsunami attacked the west coast of Thailand including Rawai
Beach. As a consequence, the loss and damage of fishing gears and fishing boats
affected their living. The compensations from government and NGO sectors helped
earning their living back and they were able to continue their livelihoods as they did
before the Tsunami. Fishing boats were given to local fishermen who registered their
fishing boats with the Department of Fisheries. The less of local fishermen who loss
their fishing boats but their boats were not registered did not get new fishing boats.
There was also the contribution from NGO sectors. World Vision Foundation helped
them in fixing their damaged fishing boats and contributed the equipment for their

fishery including coil of wire used for making fish trips.

However, during the past few years, there were the opening of several new
marine aquariums in Thailand which increased the demand on marine ornamental fish
and this influenced the government sectors to surveillance on collecting marine
ornamental fish. The village known as a source of marine ornamental fish was
inspected frequently; as a result, there were many arrested cases making them afraid

of losing fishing gears and boats which mean losing their livelihoods. The fish trap
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fishery was another choice of their livelihoods, but its characteristics and its problems
with tourist divers, who often damaged the fish traps to free collected fish, were
obstacles for successful livelihood. The new approach of the government sector
including the Department of Fisheries and the Department of Marine and Coastal
Resources to create understanding with tourist divers about local fishermen’s
livelihoods and their traditional marine resources harvesting, and to provide
alternative fisheries with cooperative community loan for legal fishery activities

increased an opportunity in successfully conducting fish trap fishery.

In the present time, the fish trap fishery is seemed to be main livelihoods of
fishermen who are a member of a fishing boat with an air compressor. Fishermen who
are a member of a fishing boat without an air compressor rely on fishing and diving
for catching lobsters and collecting seashells. In fact, the livelihoods of both groups

still rely on collecting marine ornamental fish at different degrees.
4.2.2 Marine fishery of the village
4.2.2.1 Type of fishermen
Major occupation of the villagers is a small-scale fishery. Local fishermen of the
village can be divided into two groups based on type of fishing boat as following

(Table 4.3).

Table 4.3 Characteristics of local fishermen of the village

Characteristics Local Fishermen
Member of a fishing boat Member of a fishing boat
without air compressor with air compressor
Air compressor required N Y
Type of diving Breath hold diving Breathing apparatus diving
Maximum depth of 10 >50

resource accessibility (m)

A number of fishermen in a 1-5 4-10
fishing boat
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(1) Fishermen who are member of a fishing boat without an air compressor:
There are 58 long-tail boats without an air compressor. A number of fishermen
ranging between 1 to 5 persons join a fishing boat to the sea.. The breath-hold diving
ability of each fisherman determines the maximum depth of accessing to marine

resources. The average maximum depth they are able to reach is 10 meters.

(2) Fishermen who are member of a fishing boat with an air compressor: There
are 28 long-tail boats with an air compressor. Each fishing boat has about 4-10
fishermen members. This group has higher fishery efficiency than the first group
because of breathing apparatus or hookah. This apparatus enables fishermen to spend
long time (about 1-2 hours) underwater in order to collect marine animals. With
hookah, fishermen are able to dive at maximum depth of over 50 meters; however it
depends on the length of pipe connected to an air compressor, the efficiency of an air

compressor, and the endured ability of each person.

4.2.2.2 Type of fishery activities

The fishery activities in the village use both stationary and moveable fishing
gears and all their fishing gears are considered as selective fishing gears. Their
stationary fishing gear is a fish trap and their moveable fishing gears are hook and
line, speargun, trammel net, hand net, and barrier net. Each type of fishery activities
requires different types of fishing gear. The fishery activities in the village can be
divided into two types which are 1) marine food fishery and 2) marine ornamental
fishery. These two types of fishery are different in terms of fishing activities and

gears.

(1) Marine food fishery

The marine food fishery refers to fishery activities that aim to catch marine

animals for supplying the marine food market and household consumption.
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Table 4.4 Fishery activities of the village

Characteristics Fishery
Marine food fishery Marine ornamental fishery
Targeted market Marine food market Marine aquarium market
Fishery activities * Fish trap fishery * Collecting marine
* Fishing ornamental fish

* Speargun fishing
* Collecting shellfish
- Spiny lobster

- Seashell
- Sea urchin
Fishery gears * Fish trap * Hand net
* Hook and line * Barrier net
* Speargun

* Trammel net

(1.1) Fish trap fishery (Lob or Sai)

Fish trap is stationary fishing gear made of wire waived and rattan or wood of
which bottom is covered with net. In order to build a fish trap, fishermen need the
skills of weaving wire, selecting and cutting suitable wood, and construction. Suitable
woods and rattan are locally described as sour wood which is good for attracting fish.
He Island and Bon Island are the places where fishermen obtain rattan and woods.
After getting timbers, a construction of its structure and a weaving of wire can be
done within a week. It is regarded as time consuming activity and it also requires
investing money for other equipments such as wire, nails, and net. One fish trap costs

about 2,000 baht.

The complete fish trap has to be submerged for a week or two in order to get
products which depends on the location and the size of the fish trap. The good spot is
about 10 meters far from coral reefs and near submerged rocks at the depth of about
20 meters. There are three types of submerged rock locally categorized based on rock
characteristics; 1) “Tu Goon” is a pile of rock which is inhabited by abundance of
fish, 2) “Ba Tu Keung Kang” is rock reefs which have many fish passing around, and
3) “Gu Dub” is one big rock which is surrounded by fish. Its entrance side has to face

with water current. It has to be placed on sand sea floor not coral reefs or submerged
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rocks; otherwise, it would be empty of fish or its bottom net would be damaged by
eels. The life span of the fish trap is about 3-6 months and when the old one collapses,
the new one will be replaced at the same spot. Therefore, only fishing boats with an

air compressor can conduct the fish trap fishery.

The appropriate period for taking fish out from the fish trap is neap tide (the
smallest rise and fall in a tide) occurring during the 6™ evening to the 10" evening of
both waning and waxing moon day. During this period, there is the least variation in
water level between low and high tides; thus, the water current is calm. In contrast,
spring tide occurring during the 11" evening to the 5™ evening, the water current is

strong causing inconvenient working underwater.

As the fish trap is a selective fishing gear due to its mesh size of 2 inches, a size
of trapped fish is at least about 1 kilogram fish. Fish that usually found in the fish trap
is travelly, grouper, surgeon fish, trigger fish, parrot fish, yellow-tail fusilier, and blue
ring angelfish. School of yellow-tail fusilier is normally trapped during dry season
which is different from travelly fish, which exist in the fish trap in rainy season.
However, marine ornamental fish such as blue ring angelfish and butterflyfish can be
caught inside the fish trap. These fish will be taken for the villagers’ household
consumption but not for the marine aquarium market due to its big size and damaged

body which is considered as unwanted products for the aquarium market.
(1.2) Fishing

Fishing is divided into two types based on the concept of fish living in the
various depths of the sea. The first is fishing using simple hook and line and normally
without fishing rod. Common baits put on a hook are small octopus or fish. Pelagic or
mid water fish are target species of this fishing type such as king mackerel and
travelly. The second type of fishing uses a line (about 2 meters long) with many hooks
hanging (about 9 — 13 hooks) and the line is hoisted. Colorful rope is used as baits.
There is equipment like a miniature of a plane attached on the top used to splash water

for attracting fish. During using this line for fishing, a fishing boat has to continuously
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move along. The near-surface fish or water surface dwellers are target species such as
banded crevalle and tuna. During neap tide is not proper time to go fishing due to
calm water current and local fishermen interpret as less suspended food in water

column leading to less number of fish.

(1.3) Speargun fishing

Speargun fishing is modified from a traditional spear fishing using elastic-power
instead of throwing power of fishermen in order to shoot a spear underwater to catch
fish. The speargun is made of stainless steel or plain old barbed iron with arrowhead
and rubber bands as elastic bowstring. Fishermen use the speargun to hunt and shoot
fish underwater. The suitable period to shoot is during neap tide or calm water

current. Grouper and travelly are common fish that can be speared.

(1.4) Collecting shellfish

Collecting shellfish including spiny lobster, seashell, and sea urchin is an activity
that requires simple tools such as digging sticks and net, but needs ecological
knowledge about their habitats and behaviors. Spiny lobsters are commonly found in
crevices of large submerged rocks. For spiny lobsters (longlegged spiny lobster and
double-spined rock lobster) that usually hide themselves inside crevices during
daylight and come out during absence of daylight, trammel net (a fishing net with
three layers; the outer two are coarse mesh and the loose inner layer is fine mesh) is
recommended to catch in night time otherwise sodium cyanide has to be applied in
order to catch in day time. In contrast, ornate spiny lobster and painted spiny lobster
are normally found during daylight and can be simply caught by hand. Spiny lobster
species can be locally distinguished by antenna characteristic; point up, point strait,
and point down are antenna characteristics of ornate spiny lobster, painted spiny
lobster, and longlegged spiny lobster respectively. Common seashells collected by
local fishermen are cowry shells, top shells, conch shells, murex shells, and cone
shells including globular sea urchin. However, these seashells can be sold for the

marine food market and decorative seashell market.
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(2) Marine ornamental fishery

The marine ornamental fishery is fishery activities that have an aim of collecting

marine animals to supply the marine aquarium market. This fishery requires live fish.

(2.1) Collecting marine ornamental fish

The collection of marine ornamental fish can be done by various techniques
including bare hand catching, hand net catching, barrier net catching, and cyanide
catching techniques. The information of each technique is described in chapter 5, the

traditional harvesting pattern in the marine ornamental fishery topic in page 87.

4.2.2.3 Seasonal shift in fishing activities

In a year, local fishermen shift the fishing sites in accordance with the season.
There is a seasonal shift in fishery activities from the east in rainy season and a switch
of fishery activity from the east to the west in dry season (Table 4.5). In rainy season
the influence of the monsoon comes from the southwest. For that reason, the sea and
islands on the west side of Phuket Island has the effects of storm wind and wave
which are considered as unsuitable fishery area. In contrast, when the monsoon comes
from the northeast in dry season, the sea and islands on the west side of Phuket Island
are off from the monsoon’s effect. However, the influence of the monsoon wind
during dry season is not so significant. Therefore, conducting fishery activities in the

east is also possible for local fishermen when the strength of monsoon is weak.

Table 4.5 Seasonal shift in fishing activities

Characteristics Season
Dry Season Rainy season
Period (month) November to April May to October
Influence of monsoon * The northeast monsoon * The southwest monsoon
- Less significant - Highly significant
Suitable fishery area West side of Phuket Island East side of Phuket Island and

and surrounding islands surrounding islands
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4.2.3 Loss of marine resources accessibility

Marine resources play an important role on livelihoods of both the Urak Lawoi
and Moken. Lack of local involvement in the process of resource management leads
them to be an unrecognized resource user group. However, how other groups of
resource user utilize and manage the resources affects their livelihoods. Their fishery
activities are restricted and constrained in term of fishery area, fishing gear, and type
of marine animals due to the following causes, particularly the emergence of

environmental legislation promoting coral reef ecosystem conservation.

(1) The establishment of marine conservation areas such as marine national parks
(Sirinat, Surin Islands, Similan Islands, Noppharat Thara Beach and Phi Phi Islands,
and Lanta Islands Marine National Parks) and a marine sanctuary area (encompass
areas of Phan Wa Cape, Aeo Island, He Island, and southern part of Lon Island which
is demonstrated in Figure 4.2). The establishment of marine conservation areas
overlooks their traditional uses of marine resources for subsistence livelihoods. Their
loss of accessibility to marine resources in those areas where used to be their

traditional harvesting sites.

(2) The legislation of the prohibition of collecting marine ornamental fish in the
environmental protection areas including Phuket Island and other five provinces along
Andaman coast including Ranong, Phang-nga, Krabi, Trang, and Satun Provinces.
This legislation prohibits them from earning traditional livelihood in collecting marine
ornamental fish. This is because the outsiders including tourists and government
officials lack the understanding about the traditional marine resource harvesting of the
villagers. The outsiders consider the traditional fishery as a destructive fishing
practice which is a cause of the degradation of marine resource. As a consequence,
many typical sea-based livelihoods have been prohibited such as collecting marine

ornamental fish either for the market or consuming.
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(3) The declaration of the prohibition of some fishing gears such as a drive in net
(Uan Yee Poon), a seabass encircling gill net (Uan Lorm Hin), and Uan Lai. Their
fishery activities that require these fishing gears are considered as illegal and
destructive fishing practices to marine resources; hence, they no longer use these

fishing gears to harvest marine resources.

(4) The overlap of tourist areas particularly diving sites and fishery areas in Phuket
Island and the surrounding islands. Phuket Island was defined as a tourism province
by the cabinet in 1977. The government develops Phuket Province for tourism
purpose. When tourism boomed in the 1980s, the tourism activities have rapidly
grown and Phuket Island has emerged as a tourist destination for its beautiful sea
beaches and coral reefs. The intrusion of tourists impinges their livelihoods in term of
inconvenience in conducting fishery activities. This results in conflicts between their
artisanal fishery and tourist sectors. Frequently loss of and damage to their fish traps
occur from scuba divers who understand that it is a destructive fishing gear. The loss

and damage of fishing gears is a significant risk for their livelihoods.

The issues mentioned above emerge because local people are excluded in
planning and managing the resources process and the reasons for any legislation are
not clearly explained. Even though they are direct users of the resources, they are

always regarded as minority group and disadvantage group.
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CHAPTER 5
RESULT AND DISCUSSION

This chapter presents qualitative and quantitative data obtained from qualitative
and archival research aiming to describe the information concerning the marine
ornamental fishery. First topic concerns the marine ornamental fishery including
history, trend, and traditional harvesting pattern. Second topic identifies factors that
influence the marine ornamental fishery involvement of the villagers. The discussion
of the result is included in 5.1.4 and 5.2.3 according to the hypotheses. Last topic
presents governmental and aquarium sectors’ perception toward the management of

the marine aquarium industry.

5.1 Marine Ornamental Fishery

5.1.1 Introduction of the marine ornamental fishery to the village

Collecting marine fish in particular marine ornamental fish for consuming
purpose is the culture of the villagers who are either the Urak Lawoi or Moken.
Marine reef fish that outsiders regard as marine ornamental fish are common food for
the villagers such as angel fish, butterfly fish, surgeonfish, unicornfish, parrot fish,
lionfish, puffer fish, eel, and shark (Appendix 2d). Consuming these fish in daily life
for surviving is usual for them. They often describe about the good taste of those fish
and specific way of cooking different kinds of fish; for example, eel is good when it is
boiled with coconut milk, and grilling butterfly and angel fish gives delicious taste.
Moreover, for them, every fish species is regarded as beautiful fish and there is no
special distinctive characteristic between marine food fish and marine ornamental
fish. They always express that every fish under the sea looks beautiful and colorful.

Before the introduction of the marine aquarium market, their prospective on marine
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ornamental fish is only for consuming purpose. After the introduction, their aspects of
those fish is changed in term of economic value due to it can provide a source of

livelihood.

Since the marine aquarium industry is existed, the purpose of collecting marine
ornamental fish is not only for consuming but also for supplying the marine aquarium
market and generating income. Collecting marine ornamental fish for the marine
aquarium market has been existed in the village for over 30 years and regarded as

their traditional livelihood (Appendix 2e).

The introduction of the market to the village was first brought in around 1973 by
a foreigner named David (unknown surname) who worked for White Crane Company
and his role was a middleman in exporting marine ornamental fish. Due to the
villagers’ exceptional breath hold diving, fishery skills and local ecological
knowledge about habitats and behaviors of marine fish, they are chosen to be the
collectors in the chain of product distribution or chain of custody (in the marine

aquarium industry). Thus, the village is known as a source of marine ornamental fish.

At the beginning, David showed a variety of the collecting techniques on the film
letting them learn what kinds of collecting technique other countries undertake such
as a practice of using cyanide in order to easily catch fish in the Philippines.
Meanwhile, modifying a primitive air compressor installed on board for breathing
apparatus diving was introduced as well. This machine increases their diving
efficiency in term of time and depth. However, they modify their own collecting
techniques using either breath-hold diving or breathing apparatus diving with bare
hand, hand net, barrier net, and cyanide. Later, other middlemen and traders from
domestic and international markets came to the village and put the order of marine
ornamental fish to them. The demand from both domestic and international markets
was high and consistent. Malaysia, Singapore, and the Philippines were major
destination of collected fish. Due to their insufficient financial status in investing on
new technology machines such as long-tail boats and air compressors, middlemen and

traders provided fishing boats and gears to support them to go collecting fish. Another
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alternative choice in obtaining these machines was an installment payment with
middlemen and traders. In case that the collecting sites were far from the village such
as Similan Islands and Surin Islands, middlemen and traders provided vehicles for
transporting them to pier which is near the collecting site. Fishing boats and gears
were prepared by middlemen and traders at a pier and these fishing boats were used

by them to go collecting fish.

Their outstanding knowledge, skills and abilities in working in the sea, the
financial support and services from middlemen and traders, and the high and
consistent market demand lead the villagers to enter into marine ornamental fishery.
Collecting marine ornamental fish becomes an important source of their livelihoods
including collecting of corals, sea fans, liverocks and other marine ornamental
animals such as shrimps, and crabs. However, dependency and reliance on middlemen
and traders increases in their society. Until now, despite the prohibition of collecting
marine ornamental fish in Phuket Province, the demand on marine ornamental fish for
the marine aquarium industry has been going on and on. The orders still have been
placed on the villagers. Thus, their livelihood on collecting live marine animals is still

existed.

5.1.2 History of the marine aquarium market and marine ornamental

fishery in the village

The history of marine aquarium market and marine ornamental fishery in the
village (Table 5.1 and 5.2) can be divided into four periods of time concerning with

the declaration of laws and the opening of a marine aquarium listed below.

(1) After the establishment of marine aquarium market or before the declaration
of any legislation related to marine ornamental fish period (1970s to 1978)

(2) After the declaration of law in prohibition of exporting marine ornamental fish
under the force of the Export and Import Good Act 1979 period (1979 to
1996)
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(3) After the declaration of law in prohibition of collecting marine ornamental fish
in Phuket Province under the force of the Enhancement and Conservation of
the National Environmental Quality Act 1992 period (1997 to 2004)

(4) After the opening of Siam Ocean World aquarium period (2005 to present)

(1) After the establishment of marine aquarium market or before the declaration

of any legislation related to marine ornamental fish period (1970s to 1978)

Since the marine aquarium industry is existed, it requires a supply of marine
ornamental fish to meet the marine aquarium market demand. The marine ornamental
fish collectors act as the beginning of product distribution chain because about ninety
eight percent of the fish are wild-caught (Tlusty, 2002). The villagers play an
important role in collecting marine ornamental fish to supply the marine aquarium
market and it was regarded as their traditional livelihood. During this period,
collecting marine ornamental fish was a legal fishery activity and could be undertaken

everywhere in Thailand’s sea including the sea along the Andaman coast.

The village’s fish collection for the marine aquarium market has started since
1970s. At the beginning of the market, the demand was very high. The orders on any
kinds of reef fish species with no limit to number of fish were placed on local
fishermen or the collectors (Appendix 2f). The common types of collected fish were
angelfish, triggerfish, unicornfish, surgeonfish, bannerfish, lionfish, butterflyfish,

anemonefish, damselfish, wrasse, anthias fish, eel, and seahorse.

There were middlemen from Thailand and foreign countries including Malaysia
and Singapore ordering marine ornamental fish from the village. Thai and Malaysian
middlemen came with high market demand, thus collecting any types of marine
ornamental fish was accepted. Singaporean traders placed an order for only marine
ornamental fish that have high value such as yellowmask angelfish, regal angelfish,
emperor angelfish, threespot angelfish, clown triggerfish, elegant unicornfish,
longnose butterflyfish, and ribbon eel. Later, the demand from both domestic and

international markets was decreased and put on specific target species (Appendix 2g);
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for example, the order for a thousand of false clown fish and a hundred of power-blue

surgeonfish.

After that, traders from Philippines and Malaysia increased the orders and the

marine ornamental fish market in the village continued to be steady growing.

(2) After prohibition of exporting marine ornamental fish period (1979 to 1996)

In 1979 with the concerning of decreased wild fish population, the legislation on
prohibition of exporting marine ornamental fish and corals was enacted under the
force of the Export and Import Good Act 1979. Approximately 400 marine fish
species are prohibited for exporting under notification of the Ministry of Commerce.
Despite the law, there were still illegal exporting marine ornamental fish. Wood
(2001) reported that during the year of 1987-1990, the marine ornamental fish
exported from Phuket Province which is one of the main collecting areas were worth
about 28-52 thousand US dollars annually. The village was one of the sources of
those fish. The fish collected by the villagers still supplied the export market, but

mainly supplied the domestic market.

During this period, their marine ornamental fish accessibility started to be limited
in term of decreasing availability of the collecting sites. Some of their traditional
harvesting sites for the fish collection are established as marine conservation areas to
be preserved in its natural state for public education and recreational purpose, and to

prohibit all kinds of fishery (Appendix 2h).

The establishment of marine protected areas acts as legal measures to protect
habitats of marine ornamental fish, but it affects the villagers’ livelihood. There were
the establishment of marine national parks under the force of the National Park Act
1961 including Sirinat Marine National Park located northwest coast of Phuket Island
along Nai Yang Beach in 1981, Surin Islands Marine National Park, Phang-nga
Province in 1981, Similan Islands Marine National Park, Phang-nga Province in 1982,

Noppharat Thara Beach and Phi Phi Islands Marine National Park, Krabi Province in
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1983, and Lanta Islands Marine National Park, Krabi Province in1990. A marine
sanctuary area in Phuket Island encompassing areas of Phan Wa Cape, Aeo Island, He
Island, and the south part of Lon Island was established under the Fisheries Act 1985
in 1992. As a result, the villagers continued collecting marine ornamental fish in other
collecting sites. However, their entering to marine protected areas occurred

sometimes.

(3) After prohibition of collecting marine ornamental fish period (1997 to 2004)

In 1997, Phuket Province was declared as the environmental protection area
where the degradation of natural resources is prevented and restored. It is enacted
under the force of the Enhancement and Conservation of the National Environmental
Quality Act 1992. Then marine ornamental fish collection in Phuket and Krabi
Provinces is not allowed. This regulation has a significant impact to the villagers’
livelihood because their traditional livelihood in collecting marine ornamental fish
turns to be an illegal fishery activity. Even though the collection of marine ornamental
fish in Phuket Province is considered as an illegal fishery, the collecting marine
ornamental fish of the villagers for supplying domestic and international markets was
still conducted. There was a report of Wood in 2001 that Singapore was destination of
many fish, in 1998 accounted for 285,600 marine ornamental fish from Thailand.
Those fish were used for re-export and domestic purpose (Wood, 2001). In addition,
Boonyaratpalin and Sermwatanakul (2002) reported that more than hundred native
species of marine aquarium fish were available in the market and most of them were
caught from the seashores of Phuket and Rayong Provinces and some of them were

imported from Philippines and Indonesia.

The villagers continued earning livelihood from this fishery activity but they had
to be more careful with the detection of fishery officials (Appendix 2i). Phuket Island
and its surrounding islands were still their collecting sites. They accessed many
Phuket’s surrounding islands to collect marine ornamental fish, for example Bon

Island, Mai Ton Island, Racha Yai Island, Racha Lek Island and also Rawai Beach.
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The demand was not very high like the beginning period of the market. Going to
the sea for marine ornamental fishery was made by orders except for market-wanted
species that could be collected and sold anytime without any specific orders such as

emperor angelfish, clown triggerfish, and elegant unicornfish.

Even though they had to take a risk in collecting marine ornamental fish, they
still relied on this fishery activity for their livelihood. However, the product

distribution way was changed and it had to be hidden (Appendix 2j).

However, there were about ten local fishermen who were able to make fish traps
and had knowledge about conducting the fish trap fishery. Thus, they started to earn

from this fish trap fishery together with marine ornamental fishery.

In 2004, the Tsunami attacked the west coast of Thailand includes Rawai Beach.
As a consequence, the loss and damage of fishing gears and fishing boats affected
their living. The compensations from government and NGO sectors helped earning
their living back and they were able to continue their livelihoods as they did before

the Tsunami.

(4) After the opening of Siam Ocean World aquarium period (2005 to present)

This period can be subdivided into three specific periods based on the market,

the law, and the alternative fisheries assistance relating to the village.
(4.1) Period of the opening of Siam Ocean World aquarium
(4.2) Period of the surveillance on the collecting marine ornamental fish
(4.3) Period of the alternative fisheries assistance

(4.1) Period of the opening of Siam Ocean World aquarium

The domestic demand of marine ornamental fish putting on the villagers is

increasingly high during this period due to the occurrence of the new market. In 2005



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 79

there was the opening of a brand new aquarium in Thailand named Siam Ocean
World which is the biggest aquarium in the Southeast Asia. This aquarium has about
30,000 of fish from about 400 species obtained from around the World. About 90
percent of exhibited animals are from Thailand and about 97 percent of exhibited

marine fish are from Thailand’s sea (Komchadluek, 2006) (Appendix 2k).

The demand on marine fish from Siam Ocean World Aquarium is prominently
high during 2005 to 2006 and this leads to a blooming collecting marine ornamental
fish in the village. Every local fisherman in the village goes collecting marine
ornamental fish to supply the very high market demand. They expressed the very high
market demand through a phrase stated that “We go collecting every kind of fish with
no limit to a number of fish”. They often mentioned about the name “Paragon” which
they perceive that it is the destination of their collected marine ornamental fish. In
fact, the name “Paragon” is from “Siam Paragon” which is the department store with
an aquarium named Siam Ocean World located in Bangkok. As a result, they continue
earning their traditional livelihood mainly from the domestic marine aquarium

market.

(4.2) Period of the surveillance on the collecting marine ornamental fish

Their traditional harvesting in collecting marine ornamental fish is recognized
and concerned by outsiders. The public interests are raised in the issue of where the
sources of the fish are. The governmental sector (Department of Fisheries and
Department of Marine and Coastal Resources) concentrates on the law enforcement
and the legal punishment of illegal fishery especially in the marine ornamental
fishery. With the concerning about the effect of the collection of marine ornamental
fish to degrade coral reefs and decrease a number of natural stokes, there are efforts to

enhance measures and laws on the conservation of marine ornamental fish.
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Although Thailand has formulated and implemented a number of measures as
well as enacted laws on the conservation of marine ornamental fish to
conserve endangered marine ornamental fish species, many hindrances remain.
There are loopholes in the provision of marine laws. For example, catching marine
ornamental fish in areas outside national parks is allowed for as long as illegal
fishing gears are not used. Onshore catchers of marine ornamental fish cannot
be investigated or prosecuted by relevant government agencies (ONEP, 2006,

p- 53).

In 2006, the villagers’ livelihood on collecting marine ornamental fish is affected
again by the declaration of conservation law. Since 2006, collecting marine
ornamental fish has been prohibited in all six provinces along the Andaman coast
including Ranong, Phang-nga, Phuket, Krabi, Trang, and Satun Provinces. Due to the
impact of the Tsunami in 2004, six provinces along the Andaman coast experienced
the environmental impacts from this natural disaster. Hence, there was the designation
of environmentally protected area and protective measures in Tsunami-affected areas
under the force of the content of the Ministerial Notification of the Ministry of
Natural Resources and Environment in 2006. This includes 110 genus and families of

marine fish which are prohibited for collecting.

As a consequence, the surveillance and inspection on the villagers’ collecting
marine ornamental fish activities is dramatically intense. Officials from the
Department of Fisheries and Department of Marine and Coastal Resources keep the
village under surveillance because of suspected illegal fisheries of the villagers

(Appendix 21).

The inspection of the officials is more frequently active than before and the legal
punishment is to prosecute and to seize property. In this case the property refers to all
fishing gears, fishing boats, and marine products. Hence, the conducting of the marine
ornamental fishery is more difficult and risky to local fishermen, but that was not an
implication of quitting this activity and they still mainly earn their livelihoods from it.

Most of local fishermen are full time marine ornamental fish collectors. However,
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there are about tens of local fishermen earning income from the fish trap fishery as

well.

(4.3) Period of the alternative fisheries assistance

Despite the surveillance on the collecting marine ornamental fish by officials,
most of the villagers still rely on the marine ornamental fishery for their livelihood as
full time marine ornamental fish collectors. The Department of Fisheries and the
Department of Marine and Coastal Resources recognizes that only restricting on
fishery activities was not the proper solution. Therefore, in the mid of 2006 the
establishment of the Save Marine and Coastal Resources Volunteer Group was held
under the responsibility of the Department of Marin and Coastal Resources in order to
involve local fishermen to be a part of coral conservation network of Western Phuket
Island with other villages along western coast of Phuket Island (Bang-tao Bay, Pa-
tong Bay, Nai-yang Bay, Kata Bay, and Karon Bay) and tourism sector. There are 150
members of the coral conservation network. Problems of each sector were
interchanged and the solutions were discussed in order to achieve the point that both
conservation and utilization of marine and coastal resources can go together. One
activity that the villagers who are a member of the conservation group participated is

cleaning sea beach.

The problems of earning livelihoods of the villagers were addressed. Their other
legal fishery activities including the fish trap fishery, collecting shellfish, fishing, and
speargun fishing also have conflicts with tourism and commercial fishery sectors
(Appendix 2m). The fish traps often get damaged from tourist divers who want to free
fish inside the traps and sometimes trawlers take the traps away. Conducting any
kinds of fishery near tourist areas is difficult because tourists or resort owners always
inform the officials that the local fishermen conduct illegal fishery. As a result, the
officials detect the villagers’ fishery activities. Therefore, they do not prefer to engage
in illegal fishery but there are no more suitable options for them to change major
livelihood that they have earned living from for a long time to substantially rely on

other unsecured fisheries.
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As a consequence, the local fishermen are encouraged to quit the marine
ornamental fishery and shift to legal fishery including the fish trap fishery which is a
source of marine food fish. However, marine ornamental fish can be trapped inside
such as butterflyfish and angelfish especially blue ring angelfish. This is another
cause of freeing the fish out from the traps by scuba divers. Divers misunderstand that
the fish trap is used for collecting marine ornamental fish. In fact, marine ornamental
fish trapped inside the fish trap are not collected for the marine aquarium market but
for household consumption because a quality of fish does not meet the marine

aquarium market standard (Appendix 2n).

Supporting local fishermen to shift to legal fishery is undertaken through the
alternative fisheries assistance from the Department of Fisheries and the Department
of Marine and Coastal Resources. The Department of Fisheries provides the loan
which is worth 100,000 baht. The officials from both departments help the villagers to
establish the cooperative community loan. The loan is used for investing in legal
fishery activities, in particular the fish trap fishery. In addition, coils of wire for using
as a raw material in the fish trap fishery are offered by non-governmental organization

named World Vision Thailand Foundation to the village.

Not only providing loan but the officials of the Department of Marine and
Coastal Resource also create understanding with tourism sector about the villagers’
livelihoods and traditional harvesting in marine resources. The fish traps are
guaranteed by the officials to tourism sector that any marine ornamental fish trapped
inside will be released by the villagers. This helps reducing the damaging of fish traps
from scuba divers contributing to more successful opportunity in the fish trap fishery

(Appendix 20).

More successful opportunity in the fish trap fishery influences local fishermen to
mainly rely on this fishery. They shift their main livelihood from the marine
ornamental fishery to the fish trap fishery. Currently, there are about a hundred of
local fishermen (accounting for over 60 percent of total local fishermen) who mainly

earn livelihood from the fish trap fishery. The fish trap fishery is for harvesting
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marine food fish. They do not want to take a risk in collecting marine ornamental fish
because it is not worth loosing fishing boats. However, they are still part time marine
ornamental fish collectors. In a case that they encounter with a high value marine
ornamental fish which is worth more than a hundred baht such as yellowmask
angelfish, regal angelfish, emperor angelfish, threespot angelfish, clown triggerfish,
elegant unicornfish, longnose butterfly, and ribbon eel; they may collect these fish to
sell to the marine aquarium market. This is possible because these fish can be found

outside around the fish trap (Appendix 2p).

The alternative fishery assistance benefits to only local fishermen who are able to
conduct the fish trap fishery. For local fishermen who have no ability in the fish trap
fishery, they do not earn any benefits from the alternative fishery assistance.
Currently, there are about forty local fishermen who still mainly earn their livelihood
from the marine ornamental fishery. They are supported by the traders and middlemen

of the marine aquarium market who they assume as influencers (Appendix 2p).

The demand on marine fish for the marine aquarium industry supplying both
aquariums and hobbyists has been going on and on and its level depends on existence
of the market. If the marine aquarium industry exists, there will definitely be the
demand and that means the collecting fish of local fishermen has to be continued in

order to support the industry and also their livelihoods.
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5.1.3 Traditional harvesting pattern in the marine ornamental fishery
5.1.3.1 Marine ornamental fish collector
Local fishermen who collect marine ornamental fish are called collector. They

can be divided into 2 groups based on type of diving; breath hold diving and breathing

apparatus diving. The difference of these two groups is a capacity in resource

accessibility (Table 5.3).

Table 5.3 Traditional harvesting pattern in the marine ornamental fishery

Characteristics Marine ornamental fish collectors
Breath hold diving group Breathing apparatus diving
group
Need of air compressor No Yes
Average maximum depth 12 m 50 m

of resource accessibility

Collecting techniques

Species of collected fish

Size of collected fish

Quantity of collected fish

Collecting sites

Collecting time

* Bare hand catching technique
* Hand net catching technique

* Barrier net catching technique
* Cyanide catching technique

* Fish found at water depth of
less than 15 m including:
- high demand fish
- moderate demand fish
- less demand fish

Small size or juvenile size

* Depend on
- market demand
- abundance of fish

* General

e Similan Islands, Surin Islands,
Jum Island, Lanta Islands, Phi
Phi Islands

All year

* Bare hand catching technique
* Hand net catching technique

* Barrier net catching technique
* Cyanide catching technique

* Fish found at water depth
ranging from shallow to 50
m including:

- high demand fish
- moderate demand fish
- less demand fish

Small size or juvenile size

* Depend on
- market demand
- abundance of fish

* General

e Similan Islands, Surin
Islands, Jum Island, Lanta
Islands, Phi Phi Islands

All year

Remark: General - Rawai Beach, Bon Island, Hey Island, Kaeo Lek Island, Kaeo Yai Island, Mai Ton
Island, Racha Yai Island, and Racha Lek Island
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(1) Breath hold diving group: In order to collect fish, the collectors’ diving skill
relies on a single breath without the assistance of breathing apparatus. The resource
accessibility of this group is constrained by the breath hold diving ability of each
collector and normally a maximum depth that they are able to reach is averagely 10

meters.

(2) Breathing apparatus diving group: The collectors of this group employ an air
compressor installed on a fishing boat as breathing apparatus connected to a regular
diving mask called hookah. This breathing apparatus increases diving capacity to
maximum depth of more than 50 meters and maximum time of about 1-2 hours
underwater. The constraint of the efficiency of an air compressor, the length of pipe
connected to an air compressor, and the endured ability of each collector will

determine the resource accessibility.

5.1.3.2 Collecting technique

There are various techniques to catch marine ornamental fish which can be

categorized into 4 techniques based on collecting tools.

(1) Bare hand catching technique: Using only bare hand or hand with gloves to
directly catch fish is the most primitive collecting technique. This technique is usually
employed by the collectors who dive with breath hold technique. They snorkel at sea
surface to search for fish and then taking breath hold diving to gently seize it with two
hands is the step. Fish that usually collected by bare hand are power-blue surgeonfish,
emperor angelfish, anemonefish, and bannerfish. Collected fish are put in a floating
basket tied around collector’s waist. Breathing apparatus diving group can also

employ this technique especially to catch emperor angelfish, and ribbon eel.

(2) Hand net catching technique: A hand net with fine mesh size (about 1 mm
diameter) is used to capture fish and the practice is simple as bare hand catching
technique. Mostly it is used for capturing cleaner wrasse, lionfish, and anemonfish. It

also can be used with the barrier net to catch fish that are trapped by the barrier net.
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(3) Barrier net catching technique

(3.1) Barrier net: The net with mesh size of 1 inch floats on the top edge and
weights on the bottom edge. It is about 2 meters in height and 6-8 meters in width. It
is used for trapping fish such as angelfish, surgeonfish, unicornfish, butterflyfish, and

bannerfish.

(3.2) Barrier net with small mesh size: The barrier net for small fish such as
damselfish and anthias fish has a small mesh size about 0.5 cm. It has an additional
net attached at both sides of the net for preventing fish to escape from the net. In this
case small fish refers to a fish that have its adult size is not more than 10-15 cm in

length.

At first, the barrier net is held in position by placing on sand floor. After that,
fish are driven by collectors until they are trapped with the net. Then trapped fish are
collected by hands or using hand net. This technique can be applied in shallow water

up to deep water (over 20 meter depth).

(4) Cyanide catching technique: The solution of Sodium Cyanide and water is
squirted in small amount into nook of submerged rocks or coral reefs in order to stun
fish and make fish get out from enclosed spaces. This technique helps collector to
easily catch fish, particularly fish that hide themselves inside hidden shelters, by using
either hands or a hand net. This technique is usually used to catch ribbon eel, tomato
clownfish, lemon damselfish, sapphire or peacock damsel, and threebar dascyllus.

Otherwise, using stick to expel fish out is performed.

No matter what collecting techniques have been employed, the skill of gently
catching fish is important in order to successfully obtain good condition fish which
refers to complete fish scale without wound. Fish which are collected in deep water
(locally defined as more than 10 meter depth), need adjustment of body’s pressure
otherwise fish would be swollen when reaching the surface. Needle is used to pierce

into fish body (near anal part) for adjusting pressure and the air will blow out through
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pierced holes. This adjusting is applied whenever fish body has swollen. When
reaching the sea surface, fish will be in the same condition as usual. Fish with not

good condition will be released back to the sea.

5.1.3.3 Species, size, and quantity of collected fish

The marine aquarium market has influenced species, size, and quantity of fish to
be collected by local fishermen. The list of common marine ornamental fish species,

price, and traditional harvesting pattern of each species is shown in Table 5.4.

Major types of marine ornamental fish supplied to the market are angelfish,
triggerfish, unicornfish, surgeonfish, bannerfish, lionfish, butterflyfish, anemonefish,
damselfish, dascyllus, wrasse, seahorse, anthias fish, and ribbon eel. Not only fish
species but also a size of fish are criteria of selecting fish before the collection. The
target size of all marine ornamental fish collected for the market is considered as
small size or juvenile size (normally not larger than 10 cm). In contrast, adult size is
not the target for the marine aquarium market because hobbyists prefer to feed small

size of fish.

Marine ornamental fish can be divided into three groups based on the marine

aquarium market demand.

(1) The high demand fish refers to any marine ornamental fish that is definitely
bought by the traders and middlemen including yellowmask angelfish, regal angelfish,
emperor angelfish, threespot angelfish, clown triggerfish, elegant unicornfish, ribbon
eel, clark's anemonefish, and pink anemonefish. Local fishermen can collect the high
demand fish without any orders from the traders and middlemen. Markets for this type

of fish are always available.

(2) The moderate demand fish refers to any marine ornamental fish that are
frequently ordered (every week) including power-blue surgeonfish, striped

surgeonfish, lionfish, false clown anemonefish, tomato clownfish, yellow-tail
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damselfish, lemon damselfish, sapphire or peacock damsel, threebar dascyllus, moon
wrasse, cleaner wrasse, seashore, and anthias fish. Local fishermen go collecting these

fish when there are orders from the traders and middlemen.

(3) The less demand fish refers to any marine ornamental fish that are less ordered
(every month or longer) including redtailed butterflyfish, blackback butterflyfish,
racoon butterflyfish, lined butterflyfish, vagabond butterflyfish, eightbanned
butterflyfish, and bannerfish. Local fishermen collect these fish when there are orders

from the traders and middlemen.

The quantity of fish to be collected is determined by types of fish with different
degrees of commonness and abundance. Fish species with high abundance or
commonly found in schools of fish are caught in high number of about a hundred to a
thousand fish each time, for example, bannerfish, anemonefish, damselfish, cleaner
wrasse, seahorse, and anthias fish. For others with less abundance and rare
commonness, a number of fish is uncertain and up to encountering which can be

ranged from one to the tens (listed in Table 5.4).

5.1.3.4 Collecting time and site

Going to the sea for marine ornamental fish can be everyday except when
experiencing strong wave and water current by influences of monsoons or storms. It
usually falls on every full moon and new moon day. Because of strong wave and
water current, working in the sea is inconvenient and dangerous. On other days, either
day or night time is possible for going to collect fish. For night time, it is easier in
term of catching fish due to slow movement of fish in sleeping time; but it requires an
additional tool which is a flashlight used to search for fish in night condition. Local

fishermen modify a regular flashlight by sealing with clay for waterproof purpose.

The marine ornamental fish collecting sites are coral reefs and submerged rocks
which are located in wide range of water depth from shallow to deep water. The

accessible depth ranges from shallow to about 50 meter depth. Hence, the collecting
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sites are numerous. Traditionally, the collecting sites were all along Andaman coasts
and islands including Surin Islands and Similan Islands. The establishment of marine
protected areas including marine national parks and marine sanctuary area has
restricted the traditional harvesting areas. At present, common collecting sites are
Phuket Island in particularly western and southeastern coasts and surrounding islands
including Rawai Beach, Bon Island, Hey Island, Kaeo Lek Island, Kaeo Yai Island,
Mai Ton Island, Racha Yai Island, and Racha Lek Island. However, some species of
marine ornamental fish are mostly found in other collecting sites; for example,
yellowmask angelfish, regal angelfish, and ribbon eel are mostly found in Similan
Islands and Surin Islands in Phang-nga Province; tomato clownfish, threespot
angelfish, and clown triggerfish are mostly found in Similan Islands; clark's
anemonefish, pink anemonefish, and false clown anemonefish are mostly found in
Jum Island, Lanta Islands, Phi Phi Islands in Krabi Province; seahorse is mostly found

in Por Bay which is located at the northeast of Phuket Island.

The suitable collecting sites are different between rainy and dry seasons due to
the influence of different monsoons. The monsoon comes from the southwest in rainy
season and has affected on the west side of the Islands which is regarded as unsuitable
harvesting areas such as the western of Phuket Island, Racha Yai Island, and Racha
Lek Island. It is contrast to dry season that the monsoon affects the east side of the
Islands; hence, the west side will turn to be appropriate harvesting areas. Although,
the influence of northeast monsoon has not frequently affected the east side, this
season is a tourist season and all islands have been exploited by tourism activities
making difficulty for local fishery. As a consequence of the constraints of marine
protected areas and tourism areas, their harvesting sites cannot be shifted according to
seasonal pattern. They have to experience the limitation of collecting sites and the
influence of monsoons. In addition, the marine resources use is not rotated based on
natural seasons. Hence, their traditional rotation of resource utilizing system can not

be operated.
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5.1.4 Discussion

5.1.4.1 Destructive collecting technique

The traditional collecting techniques of the villagers using a solution of sodium
cyanide and pounding coral are considered as destructive and poison collecting
technique. These destructive collecting techniques are causes of the degradation of
coral reef ecosystem and high mortality rate of collected fish, as it kills corals and
other reef invertebrates (GEF, 2004, Barber and Pratt, 1998). This cyanide fishing
technique is also found in the Indo- Pacific region especially Philippines, Indonesia
and the rest of Southeast Asia (Barber and Pratt, 1998; Rubec, 1988: GEF, 2004) to
stun reef fishes for food fish and aquarium fish trade (Rubec, 1988). Eighty-five
percent of the world’s aquarium fish are caught in this region and almost all of them

are caught using cyanide (Barber and Pratt, 1998).

The use of cyanide is employed by the villagers in order to easily collect marine
ornamental fish for the marine aquarium trade. Even though, cyanide is easy to use
and work effectively in its purpose, it causes adverse impact to coral reefs, reef
animals, and collected fish. Using cyanide is also a non-selective technique, because
corals and other non-target animals in collecting sites where the villagers employ
cyanide are affected and may die from cyanide exposure and this can cause the
depletion of fish stocks. As the studies of Padilla et al. (2003) and Alcala and Russ
(2002) show that percent coral cover of between cyanide-impacted and non-impacted
areas is that live coral cover in non-impacted areas is relatively higher than in
impacted areas. Corals tend to die of cyanide poisoning within three weeks. As a
result, there is depletion of fish stocks due to over harvesting and also contributed to

the destruction of large areas of hard corals.

The collected fish that the villagers usually catch by the use of cyanide including
ribbon eel, tomato clownfish, lemon damselfish, sapphire or peacock damsel, and
threebar dascyllus will have high mortality rate. Due to the study of mortality rate of

cyanide exposed fish of Rubec (1986), about 50 percent of these fish die from acute
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doses on the reef and along the chain from collector to retailer, up to about 80% of

collected fish die from the long term effects of cyanide and bad handling.

By employing destructive collecting practices, there is unnecessary mortality of
collected fish in which lead to added pressure on coral reefs because the villagers
have to collect more fish to replace for those that die or have not good condition

(damaged body).

5.1.4.2 Non-destructive collecting technique

The traditional collecting techniques of the villagers which are based on cyanide-
free and net-based collecting techniques are considered as non-destructive techniques.
Their bare hand catching, hand net catching, and barrier net catching techniques have
far less physical damage to coral reefs and cause low mortality rate of collected fish.
The study of Rubec et al. (2001) in the Philippines reports that the survival rate of net
caught fish is dramatically increased. The mortality associated with net caught fish is
significantly reduced from 80% to less than 10% through the chain from reef to
retailer. Thus, if collected fish from the village that are caught by non-destructive
techniques are in well-managed shipping and husbandry practices, the mortality rate
can be reduced to be minimal. As there is less than 10% mortality on net caught fish

imported from the Philippines to the United States (Rubec et al., 2001).

Their traditional non-destructive collecting techniques are in line with the
objective of the Marine Aquarium Council that promotes more sustainable reef
fishing practice and provide fishermen with an alternative to cyanide fishing (GEF,
2004). The International Marinelife Alliance (IMA) has been training collectors in the
Philippines and Indonesia to use barrier nets rather than sodium cyanide to capture
marine ornamental fish (Rubec et al., 2001). Hence, the villagers who are capable in
non-destructive collecting techniques can act as instructors to other fishermen who

still rely on cyanide fishing technique.



Krongkaew Soo-ampon Result and Discussion / 96

In conclusion, if the collection of marine ornamental fish is undertaken properly
by using cyanide free, net based catching or bare hand catching techniques, it can
support sustainable exploitation of coral reefs and conservation. Local fishermen can
harvest wild fish populations sustainably so as to maintain fish stocks and reef

environments in good condition.

Table 5.5 Checklist of marine ornamental fish collecting techniques based on destructive and

non-destructive collecting practices

Collecting techniques Destructive practice Non-destructive practice
Bare hand catching \
Hand net catching N
Barrier net catching N

Cyanide catching
Pounding on coral

AV

5.2 Factors Influencing the Marine Ornamental Fishery Involvement

To identify the factors influencing the marine ornamental fishery involvement of
the villagers, requires both qualitative and quantitative data. The quantitative results
of economic benefits derived from the marine ornamental and marine food fisheries
were obtained from the socio-economic survey using snowball sampling technique to
select the respondents who have experiences in either marine ornamental or marine
food fishery. The respondents are also key informants who provide information-rich
related to the village and the marine ornamental fishery. The total number of
respondents included in the survey is 43 which accounts for 25.3 percent of the total
local fishermen in the village (170 local fishermen). Details of socio-economic
characteristics of the survey respondents including gender, age, education, birth place,
year of residence, fishery activity, monthly income, money saving, boat possession,
breathing apparatus diving skill, maximum depth of breath hold diving, experience of
being arrested in a case of illegal fishery, and member of conservation group at

present are presented in Table 5.6.
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Table 5.6 Socio-economic characteristics of the surveyed respondents

(Unit: %)
Socio-economic Characteristics Local Fishermen (n=43)

Gender

Male 100

Female 0
Age (year)

<20 2.3

20 - 50 88.4

> 50 9.3
Education Level

None 11.6

Elementary level 86.1

Middle school 2.3
Birth Place

Rawai Beach 88.4

Ta Chad Chai, Phi Phi Island, Lipe Island, 11.6

Utaradit Province
Year of Residence

<20 9.3

20 -50 86.0

> 50 4.7
Fishery Activity

Marine ornamental fishery* 97.7

Fish trap fishery 74.4

Fishing 65.1

Speargun fishing 74.4

Collecting Shellfish 79.1
Monthly Income (baht)

3,000 - 6,000 79.0

6,001 — 9,000 16.3

9,001 — 12,000 4.7
Saving Money

Yes 372

No 62.8
Boat Possession

Yes (with air compressor) 2388

Yes (with out air compressor) 23.3

No 53.4
Breathing Apparatus Diving Skill

Yes 88.4

No 11.6
Maximum Depth of Breath Hold Diving (m)

Unable 2.3

Upto 12 90.7

>12 7.0
Experience of Being Arrested in a Case of
Illegal Fishery

Yes 69.8

No 30.2
Member of Conservation Group at Present

Yes 60.5

No 39.5

Remark: * - Survey respondents engaged in the marine ornamental fishery as a part time job.
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Table 5.7 Percent of surveyed respondents who involve in being arrested (illegal fishery),
member of conservation groups, marine ornamental fishery, and fish trap fishery with regard

to related demographic and economic characteristics

(Unit: %)
(n=43)
Characteristics Items
Total Member of Part time Fish trap Experience of
surveyed conservation marine fishery being arrested
respondents group ornamental (illegal
fishery fishery)
Yes No Yes No Yes  No Yes No
Gender
Male 100 60.5  39.5 977 23 744 25.6 69.8  30.2
Female 0 0 0 0 0 0 0 0 0
Age Group (year)
<20 2.3 2.3 0 0 23 28 0 0 2.3
20- 50 884 558 326 88.4 0 67.5 21.0 62.8 25.6
> 50 9.3 2.3 7.0 9.3 0 4.6 4.6 7.0 2.3
Education Level
None 11.6 7.0 4.6 11.6 0 7.0 4.6 11.6 0
Elementary 86.1 512 349 86.1 0 65.1 21.0 58.1  28.0
Middle school 2.3 28 0 0 23 2.3 0 0 2.3
Monthly Income
(baht)
3,000 — 6,000 79.0 442 349 T 2.3 BSIS | 23.3 629 163
6,001 — 9,000 16.3  14.0 2% 16.3 0 16.3 0 46 11.6
9,001 — 4.7 2.3 3 4.6 0 73 a3 2.3 2.3
12,000

The result from table 5.7 shows that all the surveyed respondents are male which
is a gender that acts as head of family who is responsible for working in the sea. The
majority of the respondents (88.4 percent) have age range between 20-50 years old
which considered as working age group. Monthly income of 79 percent of the
respondents ranging between 3,000-6,000 baht is not regarded as low income person
because their annual income is higher than 20,000 baht. More than ninety percent of
the respondents have low education level. All of the respondents, who are in age
group 20-50 years old and higher, have experiences in marine ornamental fishery and
are past time marine ornamental fish collectors at present. About seventy-one percent
of all respondents who are part time marine ornamental fish collectors have
experiences of being arrested in illegal fishery case. As for fish trap fishery, three-
fourth of all respondents gets involved in this fishery and one-fourth of them have not

got involve in this fish trap fishery.
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The factors influencing local fishermen’s decision on the marine ornamental

fishery involvement are identified as cultural, biophysical, ability, economic,

perception, and institutional factors (Figure 5.1).

1y

2)
3)

4)

5)

6)

Cultural factor is the traditional livelihoods, local knowledge, and social
punishment in harvesting marine animals including collecting marine
ornamental fish,

Biophysical factor includes habitats and abundance of marine ornamental fish,
Ability factor is local fishermen’s abilities which contribute to successfully
conducting marine fisheries activities,

Economic factor includes economic benefits or income generated from the
marine ornamental fishery, the existence of the marine aquarium market, the
product price, and the demand and supply relationship,

Perception factor is the local perception toward the fisheries regulations and
marine aquarium industry,

Institutional factor includes traders’ support in conducting the marine
ornamental fishery, the government’s support in legal fishery and surveillance

on illegal fishery as law enforcement.

However, it is important to note that collecting marine ornamental fish to supply

the marine aquarium market is regarded as their traditional livelihood. They earn

livelihood from this activity before the declaration of any legislations related to

marine conservation including the prohibition of the collecting of marine ornamental

fish. Moreover, before the existence of the marine aquarium market, the villagers

collect marine ornamental fish for consuming purpose. Thus, there are internal factors

contributing to this lifestyle.
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Cultural factor
Traditional livelihoods, Local knowledge and
social punishment

a

Biophysical factor
Habitats and abundance of marine fish

Internal Factors
(Village based factors)

Ability factor

Local fishermen’s abilities in fishery activities

csceses o

Economic factor
Income, market, product price,
demand and supply relationship

Perception factor
Toward the regulations and the industry

Marine Ornamental Fishery Involvement

Institutional factor
Trader support, Governmental support,
Governmental surveillance

External Factors
(Supporting factors)

Figure 5.1 Factors influencing local fishermen’s decision in the marine ornamental fishery

involvement

5.2.1 Internal factors

The internal factors of the village contributing to their collecting marine
ornamental fish comprise of cultural, biophysical, and ability factors. The details of

each factor are explained as follows.

5.2.1.1 Cultural factor

The cultural factor (Table 5.8) includes the traditional livelihoods and local
knowledge in harvesting marine animals including collecting marine ornamental fish,

and social punishment in the marine ornamental fishery involvement in the village.
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Table 5.8 Cultural factor of the village

Items

Features

Traditional livelihood
 Ethnic
* Settlement
* Lifestyle

e Livelihood

* Sea gypsy
* Rawai Beach in 1840s
* Subsistence lifestyle
- Day-to-day living
- Semi-nomadic food foraging practices
* Harvesting coastal and marine resources
- for household consumption
- for earning income

Local knowledge
* Source of knowledge

* Knowledge of
harvesting site

* Knowledge of
harvesting activities

* Knowledge of
harvesting period

» Experience in living and working in the sea
* Transferring from generation to generation
* Topography
* Local name and Urak Lawoi name
 Location of coral reefs and marine resources
* Fishery practices

- Collecting fish and shellfish

- Fish trap fishery

- Speargun fishing

- Fishing
* Nature of marine resources

- Local classification

- Habitats and behaviors

- Duration of local persistence
* Weather forecast
» Taboo

Social punishment
* Social punishment in
the marine ornamental
fishery involvement

* Social acceptance of the marine ornamental fishery

(1) Traditional livelihoods

The villagers are ethnically sea gypsy people who belong to either the Urak
Lawoi or Moken group. Traditionally they have a subsistence lifestyle supported by
semi-nomadic food foraging practices. They have a close relationship with the sea and
are willing to work freely in the sea for conducting fishery activities including the
collection of marine ornamental fish for the marine aquarium market. Their life relies

on the sea for both foraging food and earning income. Coastal and marine resources
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are their important source of livelihoods. They traditionally catch marine fish for
household consumption and traditionally they did not differentiate marine food fish
and ornamental fish. The differentiation comes from outsiders and marine ornamental
trade and the economic value is placed on the marine ornamental type of fish later.
The major occupation of the villagers is fishery. Most of them are not interested in
any jobs that are not related to fishery such as working on the mainland to earn from
daily wage. In addition, eighty six percent of the respondents have elementary
education level. Their limited opportunities in other works due to low education level

and skills such as construction skill are their reasons of refusing non-fishery work.

For them, the sea is considered as abundant with marine life that can not be
diminished and can be harvested forever. They mainly live from hand to mouth or
day-to-day living depending on harvesting coastal and marine resources. Therefore,
saving money is not necessary for them because they have never experienced the
scarcity of the resources. The result from the survey (Table 5.6) shows that the
respondents who do not have saving money comprise 62.8 percent of the total
respondents. Every time they go to the sea for marine ornamental fish means that they
certainly come back with income that is enough to live on for the day. Making no

provision for financial arrangement is their lifestyle.

(2) Local knowledge

Accumulating of their experiences on living with the sea and transferring of
indigenous knowledge from generation to generation make each of them have
outstanding local knowledge about the nature of the sea and the habitats and
behaviors of fish. This local knowledge enables them to locate the areas where they
can collect each species of fish and marine animals. The result in table 5.9 is acquired
from local experts who have particular knowledge about marine fish species and are
able to identify marine fish species in Urak Lawoi name. It shows that most of marine
ornamental fish collected by the villagers inhabit in coral reef ecosystem where they

are able to locate and access.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 103

Local classification and knowledge of fish including Urak Lawoi name, habitat
and location, duration of local persistence, and behavioral characteristics are also
presented in Appendix 3. Moreover, the island maps drawn by local fishermen show
their local knowledge about local areas where they harvest marine resources. The
maps include Bon Island, He Island, Lon Island, Aeo Island, Kaeo Yai Island, Kaeo
Lek Island, Man Island, Pu Island, Mai Ton Island, Racha Yai Island, and Racha Lek
Island which are their regular harvesting sites with coral reefs. The physical
characteristics of island, location of different types of corals and other marine
organisms, and local name and Urak Lawoi names of each bay, bay without beach,
beach, cape, and rock are demonstrated on the maps (Appendix 4) and presented in

Table 5.10.

To verify local knowledge of marine fish with the scientific information, the
result was checked by Samruai Likhasittipun, a fisheries biologist expert in marine
fish from Rayong Aquarium, Eastern Marine Fisheries Research and Development
Center, Department of Fisheries on June 11th, 2007. In comparison with the fisheries
biologist expert’s opinion, local knowledge of marine fish about habitats, duration of
local persistence and behavioral characteristics are line with the expert’s opinion.
Thus, it can affirm and support that the villagers’ local knowledge accumulated from
their experiences of living and working with the sea contributes them to successfully

subsist their lives on the traditional harvesting marine resources.

(3) Social punishment

Collecting marine ornamental fish is locally regarded as their traditional
livelihoods which provide economic benefits and source of household consumption.
Even though, there is the fishery regulation that prohibits this fishery activity,
collecting marine ornamental fish for both earning income and consumption is
accepted among the villagers. There is no social punishment in the marine ornamental
fishery involvement of the villagers. Thus, social acceptance in the marine ornamental
fishery in the village is also cultural factor which allows local fishermen to continue

this fishery activity without social punishment.
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5.2.1.2 Biophysical factor

The biophysical factor refers to the habitats and abundance of marine ornamental
fish that are commonly found around the village and accessed by the villagers. In this
case, the habitats refer to coral reef ecosystems which are abundant in term of type
and number. The village is situated on Rawai Beach on the southern east coast of
Phuket Island where is suitable for fishery. Mostly, coral reefs are scattered
throughout the Phuket’s western and southern coast especially at capes of each bays,
and the surrounding islands off the south of Phuket including Bon Island, He Island,
Lon Island, Aeo Island, Kaeo Yai Island, Kaeo Lek Island, Man Island, Pu Island,
Mai Ton Island, Racha Yai Island, and Racha Lek Island.

There are abundant coral reefs with hundreds of reef fish species along the
shorelines of western and southeastern Phuket Island and the surrounding islands as
shown in Table 5.10 and Appendix 4. There are about 250 species of coral which
provide habitats for about 600 species of reef fish in which it can provide a source of
the villagers’ food and livelihoods (PMBC, n.d.). The seashore in front of Rawai
Beach is covered by hard corals where reef fish inhabit making the villagers easily
access and harvest the resources. Reef fish can be commonly found from shallow
water to deep water (about 20-50 meter depth). Therefore, their collecting sites of

marine ornamental animals can be in a variety of places and depth.

The resources are available all year round as shown in Table 5.9; hence, the
opportunity to go collecting fish depends on the weather and the sea condition. During
dry season, the east side of the islands experiences the northeast monsoon. Hence, the
west side of the islands is suitable for fish collecting sites. In contrast, rainy season
comes with the southwest monsoon which significantly influences on the west side of
the islands. There is a switch of collecting activity from the west to the east in rainy
season. Therefore, the diversity of fish habitats provides different appropriate

collecting sites according to seasons for local fishermen.
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5.2.1.3 Ability factor

The ability factor means local fishermen’s abilities which contribute to
successfully conducting marine fisheries activities including collecting marine
ornamental fish. Due to their marine livelihood, they are good boatmen and skilled
fishermen who have ability to forecast the weather, navigate to off-shore islands and
also have local knowledge of local areas including the nature of sea and marine life.
Their abilities in swimming and diving are excellent, in particularly exceptional long
breath holding. About ninety seven percent of the respondents have ability of breath
hold diving. The average of maximum depth of their breath hold diving is ranged
from 7 to 12 meter depth. The majority of the respondents (72.1%) can access and
work at this water depth as presented in Table 5.6. Most of them also have breathing
apparatus diving skill. About eighty eight percent of the respondents are able to
undertake this kind of diving and harvest marine resources under the sea. These skills
encourage them to work at depth and long periods. Their great diving ability
contribute to a success in accessing the areas where they can collect each species of
fish and other marine animals. Therefore, they can successfully catching fish. This

makes them good collectors of marine ornamental fish.

Further more, the capability and durability of local fishermen is a constraint of
their ability in resource accessibility. The collector who is capable and durable in
working at depth can access to more resources but have more chance in getting the
decompression sickness (DCS). Local fisherman who either is willing to work at
depth or is not willing to do so, are able to collect marine ornamental fish, because

marine ornamental fish can be found in both shallow water and deep water.

5.2.2 External factors

The external factors are the factors outside the village. In this case the external
factors come from the marine aquarium industry and the governmental sector in
particular the Department of Fisheries and the Department of Marine and Coastal

Resources which have the authority in the declaration of any legislation related to
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fishery and marine conservation and the law enforcement. The marine aquarium
industry causes the demand and order in marine ornamental fish which is placed on
the villagers. The governmental sector can be a cause of both preventing illegal
fishery and supporting legal fishery. However, two sectors lead to the villagers’
perception which also has a role in making decision in the marine ornamental

involvement. External factors include economic, perception, and institutional factors.

5.2.2.1 Economic factor

The economic factor refers to economic benefits or income generated from the
marine ornamental fishery, the existence of the marine aquarium market, the demand

and supply relationship, and the product price.

The existence of the marine aquarium market is the implication of the demand on
marine ornamental fish especially from the natural habitats due to an estimated 98%
of the marine ornamental products harvested from wild sources (Tlusty, 2002). Thus,
in order to supply the market demand, local fishermen who are capable in colleting
marine ornamental fish play an important role in generating a source of the products.

They are regarded as the collectors in the chain of product distribution.

The marine ornamental fishery can provide one of the sources of income for the
villagers. The value of marine ornamental fish per volume is high, compared to
marine food fish. This means that the marine aquarium industry is of relatively low
volume yet very high value (Wabnitz et al., 2003). The highest value-added product
that can possibly be harvested sustainably from coral reefs by using non-destructive
collecting practices is the marine ornamental fish (Balboa, 2003). Hence, the marine

ornamental fishery is considered as a good source of their livelihood.

The marine ornamental fishery provides income security for them due to the high
market demand on marine aquarium fish from the nature. They have guaranteed
buyers who take their fishery products and arrange the post-catch activities such as

product distribution to the outside markets in other provinces. With the consistent
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market demand and the high value of marine ornamental fish, these contribute to good

and steady source of income.

The marine ornamental fishery provides more incentives than other fisheries.
This can be explained from the results in table 5.11 which obtained by the socio-
economic survey of 43 respondents. Minimal net income is a possible lowest
economic benefit that can be generated from each fishery. The result shows the
difference between marine ornamental fishery and marine food fishery that the marine
ornamental fishery provides more secured income. Every time they go collecting
marine ornamental fish, they will definitely earn income at least 100 baht, due to the
availability of the resource in exact habitats. For other marine food fisheries, there is a
possibility of failing to achieve any economic benefits. Especially the fish trap has a
chance to be destroyed from scuba divers who want to free trapped fish out. Another
cause is that the fish trap is submerged in unsuitable place, thus there is no fish
trapped inside. Hence, minimal income per trip earned from marine food fisheries is
zero which is considered as unsecured economic benefit when compare with the

marine ornamental fishery.

The investment cost for going collecting marine ornamental fish is only fuel fee.
The cost of fuel fee depends on the collecting sites; for example, it costs 100, 250, and
500 baht to go to Bon Island, Kaeo Lek Island, and Racha Lek Island respectively. In
case that collecting site is Rawai Beach where they can access by walk, there is no
cost for fuel fee. This is contrast to other fisheries that always require fuel for
conducting fishery activity. Break-even time of marine ornamental fishery is within 1
day which is similar to other marine food fisheries except for the fish trap fishery that
requires 1 or 2 weeks for generating income. The fish trap fishery is an only fishery
which needs an air compressor in order to conduct the fishery activity and it requires

high cost of equipment. One fish trap costs about 2,000 baht.
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5.2.2.2 Institutional factor

The institutional factor refers to the traders’ support in conducting the marine
ornamental fishery, the governmental support in legal fishery and the governmental

surveillance on illegal fishery as law enforcement.

The support from the traders and middlemen of the marine aquarium market is
one of the factors that contribute the villagers to get involved in the marine
ornamental fishery. The traders’ supports include financial and pre-harvesting and
post-harvesting service supports. Vehicles for transporting them to the collecting sites
and fishing boats and gears used for the trips in the sea are offered by the traders.
After each harvest of marine ornamental fish, the products are handled and distributed
by the traders to outside markets. Moreover, the guarantee of traders to handle in a
case that the villagers get arrested in conducting the marine ornamental fishery
ensures them that they won’t be accused and got the legal punishment for illegal

fishery.

The governmental surveillance on illegal fishery influences local fishermen to
shift their livelihoods from mainly earning from the marine ornamental fishery to
other legal fishery activities. This makes conducting marine ornamental fishery more
difficult and risky to local fishermen. However, only the standing alone of the
governmental surveillance is not sufficient to lead local fishermen to quit collecting
marine ornamental fish. The governmental support in legal fishery also plays an
important role to encourage the villagers who are capable in conducting the fish trap
fishery to shift their major livelihoods from marine ornamental fishery to marine food

fishery.

Refer to details of government’s support on page 80 in a topic of “Period of the
alternative fisheries assistance”, the supports from the governmental sector to
encourage local fishermen to quit illegal fishery is undertaken through involving them
to be a part of coral conservation network with other villages and the other sectors

including governmental and tourism sectors by setting up the Save Marine and
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Coastal Resources Volunteer Group. The local fishermen are encouraged to be a
member of the conservation group. Their difficulties and problems in earning their
marine livelihoods are addressed to the other sectors in order to achieve the solutions.

There are 60 percent of the respondents that are a member of the conservation group.

As a consequence, the introduction of the alternative fishery assistance from the
governmental sector to provide the loan for the villager is undertaken. The loan is
used for investing in legal fishery activities. Moreover, the support of non-
governmental sector by providing equipment for conducting legal fishery also
contributes them to earn their livelihoods from legal fishery. The governmental effort
to create understanding about local fishermen’s livelihoods and traditional harvesting
in marine resources with tourism sector helps reducing the difficulty in conducting
legal fishery. This makes local fishery to have more successful opportunity in legal

fishery activity in particular the fish trap fishery.

However, the governmental support only benefits to the group of fish trap
fishermen. For local fishermen who are not capable in conducting the fish trap
fishery, they do not benefit from this support. This means the governmental support
does not have any influences to them. Thus, they continue earning their livelihood
from the marine ornamental fishery with the supports from the traders and
middlemen. Currently, there are about 40 fishermen which accounts for 23.5 percent

of total fishermen.

5.2.2.3 Perception factor

The perception factor refers to the local perception toward the fisheries
regulations and marine aquarium industry. Perception has an influence on people’s
intension to take an action based on the theory of reasoned action (Ajazan and
Fishbein, 1980), in this case means the marine ornamental fishery involvement.
Basically, the villagers have a negative perception toward the fishery regulation,
which prohibits the marine ornamental fish collecting in Phuket Province and other

five provinces along the Andaman Coast including Ranong, Phang-nga, Krabi, Trang,
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and Satun Provinces. This negative perception can lead to regulation incompliance in
fisheries of the villagers. They perceive that their fishery activities are not destructive.
They are also aware of the existing demand from the marine aquarium market that

still put on them.

The results from the in-depth interviews with the key informants including the
villagers who are a leader and members of the conservation group, the village leader,
local fishermen, and housewives about the fisheries regulations, their traditional

fishery, and marine aquarium industry are following (Table 5.12).

(1) Local perception toward the fisheries regulations

All of them revealed in the same way of not agreeing in the prohibition of their
collecting marine ornamental fish which regarded as traditional and major livelihood
and being willing to continue this livelihood if possible. These opinions often
expressed through the common statement that the collecting fish had been their
livelihoods long since and if the regulation was not existed; they would not quit
collecting marine ornamental fish. The result from the socio-economic survey also
shows that about 98 percent of the total respondents have an experience in the marine

ornamental fishery.

Currently, the local fishermen in the village become aware of the regulation
which is obvious. Their awareness starts when the inspection of the officials on the
collecting fish began rather than the declaration of the regulation was enacted. A
number of arrested cases in collecting fish confirmed the existing of the regulation to
the village as they stated that they had no ideas about the prohibition until they were
arrested. About seventy percent of the respondents have an experience in the
arrestment by governmental officials in an accusation of illegal fishery. Nevertheless,
at present, the perception of the villagers on the regulation in prohibiting the marine
ornamental fish collection is still implied as their awareness of illegal fishery rather
than awareness of destructive fishery. They expressed that it is seemed like their

collecting marine ornamental fish is selling drugs.
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They do not agree with the declaration and stated that they were not be a part in
any decision making processes at all. The reasons and objectives of the declaration
were not clearly explained to them; then they understand that the regulation is benefits
for investors rather than conservation purpose. They told about a variety of
development projects that have impacts on the environment but still approved by the
government; for example, the construction of piers, seawall, resorts, and conducting
of tourism activities including sea walker activity, and diving. The perception on the
regulation was that it is written by the officials who are expert in only theory but not
practice. The observation on their real collecting practices was not in the process. If it
was possible to revise the regulation, they would request the officials to observe their

collecting practices which were not as destructive as what other people understand.

(2) Local perception toward the marine aquarium industry

Presently, they are also aware of the existing of the marine aquarium market that
still put the demand on marine ornamental fish collected from natural habitats. In
another word the market still places the order on them to collect fish in order to
supply the marine aquarium industry. This raises the question to them why other
people who also get involved in this industry can still earn benefits. They feel that it is

not equitable that the regulations have strictly enforced only on them not others.

They perceive that collecting marine ornamental fish for supplying the market is
their traditional livelihoods, because it provides good and secured source of income
for them. In addition, this fishery activity is considered as suitable activity for their
culture and abilities and also in line with availability of marine resources surrounding

them.
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Table 5.12 Checklist of local perception toward the fishery regulation, marine aquarium
industry, and traditional fishery

Perception issues Key informants
Village leader Local fishermen
(n=1)
Members of the  Non- members of
conservation the conservation
group group
(n=21) (n=15)
Toward the fishery regulation
Awareness of the regulation
Yes \ \ \
No
Being aware of the regulation by
The declaration
The arrestment \ \ \
Agree with the regulation
Agree
Disagree ) \ \
Purpose of the regulation
Coral reef conservation
Conservation for tourism \/ \ \
Prohibit traditional livelihood \ \ \
Toward the marine aquarium
market
Awareness of the market demand
Yes \ \/ \
No
Regarding the marine ornamental
fishery as their traditional livelihoods
Yes \ \ \
No
Regarding the marine ornamental
fishery as suitable activity for them
Yes \ \ \
No
Toward the traditional fishery
Destructive fishery
Yes
No v N V

(3) Local perception toward the traditional fishery

They perceive about their fishery activities are not a destructive fishery. Using sodium
cyanide in collecting fish do not cause the adverse impact on coral reefs because the
small amount of the solution will be applied and that just causes a little stunning to
fish for a short period of time and when the water current flowing the solution will be

diluted and have none of effect. However, sodium cyanide is not a necessary element
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in their fishery. They are able to collect fish without using it or by net catching only.
For them, it is not appropriate to prohibit the collecting no matter which collecting

techniques are used.

For issue of touching corals, the village leader compares with on the ground that
no one never step on grasses, then for the villagers, it is impossible to say that they
never touch corals. It is quite often that others put the guilty on them in which they are
the cause of dead corals, but they are able to explain the cause of those dead corals
that also occurred by the natural phenomenon. They explained that corals will be
broken during the rainy reason due to the impact of the southwest monsoon and corals
will grow back during the dry season. This is because corals will lay their thousands
of eggs in the dry season. That means corals have a circle of life that can be dead and
grow back. When asked whether fish in the areas would decrease or disappear, they
replied that it was not possible (if absence of commercial trawl). They expressed that
they observe abundant fish in deep water where they are not able to access and that
means there must be sufficient resources which they can harvest and rely on for their

life and livelihoods and for their descendant generations.

5.2.3 Discussion

In conclusion, at present there are two distinctive groups between local
fishermen who are part time marine ornamental fish collectors and who still conduct
the marine ornamental fishery as their major livelihoods. These two groups have all
internal factors almost the same. The difference between two groups is the ability in
conducting the fish trap fishery including construction of fish trap. Local fishermen
who quitted marine ornamental fishery have this ability but not for who still conduct
the marine ornamental fishery. In addition, institutional factor influences the two
groups in different aspects. The support and surveillance from the governmental
sector and local perception toward the fishery regulation has an influence on local
fishermen who are able to conduct the fish trap fishery to quit marine ornamental
fishery. The support from the traders, the existence of the marine aquarium market,

and local perception toward the marine aquarium industry have contributed local
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fishermen who have no fish trap ability to continue earning livelihoods from the
marine ornamental fishery. However, economic factor also influences local fishermen
who have fish trap ability to take a risk in collecting ornamental fish sometimes when
they encounter with a high value ornamental fish. In addition, due to collecting
marine ornamental fish is one of their culture, social acceptance in the marine
ornamental fishery in the village is also cultural factor which allows local fishermen

to continue this fishery activity without social punishment.

5.2.3.1 Regulation incompliance in fisheries

Due to the regarding collection of marine ornamental fish as traditional
livelihoods of the villagers, even though this fishery activity has turned to illegal
fishery, they continue making their living from it as well as the demand from marine
aquarium market continues putting on them. The consistent and high demand of the
marine aquarium market performs like incentive for local fishermen and likewise the
support from traders and middlemen. Nielsen and Mathiesen (2000) found that social
acceptance of committing illegal fishery in society is also crucial role in regulation
incompliance. This can be compare to this study that the collection of fish is accepted
as their traditional livelihood contributing to absence of local punishment in
conducting this activity. Therefore, it is seemed like committing illegal fishery
implies to their normal activity or livelihood and it is not wrong to undertake in their
social context as norms that the most residents in the village accept and agree with a
way of the collecting fish. These cultural, economic, and institutional factors
contribute to not comply with the regulation of the villagers because their livelihoods
are prohibited. Despite strong law enforcement and penalties in illegal fishery, for
them alternative choice of livelihoods is limited due to their lack of ability in
conducting other works, they have to illegally earn traditional livelihood that they are

able to achieve. Hence, ability factor also leads them to regulation incompliance.

In general, the violation of fishery regulations is for the maximization of the
potential gains from engaging in illegal fishery. The potential benefit or the higher

economic return in illegal fishery is often significant enough to motivate fishermen to
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engage in illegal fishery activities (Sumaila et al., 2005). Marine ornamental fish have
the highest value-added product that can possibly be harvested from coral reefs
(Balboa, 2003) and it provides a good source of income in which sufficient and
secured income to the subsistent life. Nevertheless, for local fishermen, their objective

of this fishery activity is to earn livelihood rather than maximize benefit gain.

The regulation incompliance can be seen in the Moken community who live in
Surin Islands Marine National Park where collecting any marine animals for trade is
prohibited. Moken people have earned traditional livelihoods from collecting marine
organisms including sea cucumber and seashell for generations before the
establishment of the national park. Even though the regulation is put in place, Moken
people still continue earning livelihoods from gathering marine products and selling

products to the market on shore (Arunotai, 2002).

The breaking regulation of local people is occurred not only in illegal fishery but
also in lucrative illegal logging. Poor farmers may commit minor illegal acts on a
daily basis because they feel they have no choice. Forestry-related laws and
regulations might be difficult to respect in some cases, especially for small producers
and disadvantaged rural communities, who may not have the means to follow costly
and complex legal requirements or who are excluded from benefits of nearby forests.
Other contributing factors are prohibition of subsistence use by people whose
livelihoods depend on forest products, policy and legal failures making illegal
operations more profitable than legal activities, unfeasible provisions creating the
perception among forest users that the law is unfair and out of touch with reality,
weak law enforcement and low penalties for illegal operators when caught, unclear
and/or discriminatory land tenure systems contributing to a lack of local responsibility
for sustainable forest stewardship, and cumbersome bureaucratic procedures and

complex legal demands (FAO, 2005).
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5.2.3.2 Regulation compliance in fisheries

The factors contributing local fishermen in the village to quit marine ornamental
fishery are tense law enforcement and penalties in illegal fishery, and support from
governmental sector in alternative fishery assistance. However, this institutional
factor only effects on local fishermen who can benefit from the governmental support.
These factors contributing to regulation compliance in fisheries are similar to the
study of Nielsen and Mathiesen (2000) in Danish fisheries and Sumaila et al. (2006)
in global fisheries that the risk of being detected and the severity of the sanction and
the economic gains to be obtained have impact on rule compliance in fisheries. When
someone is caught, this plays important driver in the decision of a fisherman to
whether engage in illegal fishery or not. In addition, Sumaila et al. (2006) found that
if economic benefit generating from legal fishery is higher, the tendency of engaging

in illegal fishery is lower.

This means that only the effective and efficient law enforcement system cannot
lead to the acceptance of imposed fishery regulations of local fishermen. The
economic gain to be obtained is also crucial for them because their complying with
the regulations means losing the livelihood. Hence, incentive provided for legal

fishery has to be taken into account.

5.2.3.3 Local perception toward legal environment

Local fishermen in the village aware of the prohibition of the collection of
marine ornamental fish but do not agree with it. This is a general negative perception
toward the fishery regulation that they can not perceive any obvious benefits and
advantages from it but only restricts their livelihoods through the coral reef
conservation program which is undertaken for tourism sector. This negative
perception can lead them to engage in illegal fishery activities. The result of this study
is in accordance with the study about important factors influencing rule compliance in
fisheries of Danish fisheries which found that if the regulations could show positive

biological results to fishermen, their positive perception would arise. This is because
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the compatibility between the content of the regulation and the fishing patterns and
practice and the regulation leading towards stock conservation has a major impact on

rule compliance in fisheries (Nielsen and Mathiesen, 2000).

Local fishermen understand that the purpose of the regulation is to benefit
investor not to conserve the environment. This perception can be regarded as factor
contributing to disagree with the regulation. This factor also presents in the study of
best practices for improving law compliance in the forest sector. One of the
contributing factors to lucrative illegal logging is unfeasible provisions creating the
perception among forest users that the law is unfair and out of touch with reality.
Forestry-related laws and regulations might be difficult to respect in some cases,
especially for small producers and disadvantaged rural communities who are excluded

from benefits of nearby forests (FAO, 2005).

5.3 Governmental and Aquarium Sectors’ Perception toward the Management of

the Marine Aquarium Industry

The perceptions and opinions of key informants in different sectors including
governmental sector and aquarium sector were explored in order to understand the

different points of view in the marine aquarium trade issue and its management.

5.3.1 Governmental sector

(1) The result of the interview with a chief of marine and coastal resources
conservation center of Phuket Province under the Department of Marine and Coastal

Resources (Local level administration) is as follows:

Having many years of the experiences and relationship with local fishermen as
an inspector on illegal fishery, the head of the center notices that it is hard to
communicate with local fishermen due to a communication gap between government

officials and local fishermen. This is a cause of prolonging the unsolved problem of
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destroying coral reefs ecosystem from collecting marine ornamental fish practices due
to the fact that they use destructive fishing practices to collect fish; for example, using
cyanide and breaking of corals. In recent year, reorganization of the existing of fish
collection despite the regulation brings about a new approach which is to involve
local people in the conservation activities and network. Besides the law enforcement
and the surveillance of the resources, promoting and supporting legal fishery are
crucial to replace their existing illegal fishery with other choices of legal fishery that

can adequately sustain livelihoods.

(2) The result of the interview with a director of marine and coastal resources
restoration and conservation center under the Department of Marine and Coastal

Resources (Central level administration) is as follows:

Outsiders’ attitude on sea gypsy people as environment destroyers of especially
coral reefs is due to their past destructive fishing practices such as bomb fishing and
cyanide. Outsiders including government officials and tourists understand that the
techniques to collect fish must cause the destruction of coral reefs and reef fish. As a
consequence, when sea gypsy people have shifted to conduct legal fishery, others still
have the same attitude that their traditional fishery is a cause of the degradation of
coral reefs and marine resources. Thus, they often have a resource use conflict with
other sectors such tourism and government sector which leads to a difficulty in
earning their traditional livelihoods. Therefore, solving the problem is to include local
people into the resource management processes from the beginning. Because they are
one of marine resource users and they have rights to exploit the resource. In the past,
they were ignored in the law making process even though they are directly affected by
the regulations. The process to revise the regulations that have already been enforced
is complicated and time consuming. Hence, including local people in the process of
any new management will be more possible such as the local involvement in the
making of marine ornamental fish status in 2006 report. This database will be used for
considering appropriate fish species to be declared as protected species. The including
of local people in this report affirms that local people will be included in other new

regulations making process related to their resources utilization.
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(3) The result of the interview with a chief of fish trade control group under the

Department of Fisheries is as follows:

The enforcement of the fisheries regulation to local fishermen is not effective
because of its misstep in lawmaking process. The process of enacting the legislation
that prohibits marine ornamental fish collection in Tsunami-affected areas is not right
and it does not include local people who are directly affected by the regulation.
Lacking of local involvement at the beginning of the lawmaking process leads to not
understanding about the law’s context of local people. Hence, the law disobedience
still exists and prolongs. For the declaration of protected animal is not an appropriate
management tool for fish species. This will have an effect to local people whose
livelihoods rely on small-scale fishery and it will also act as an obstacle in aquaculture
development. Therefore, before designating protected animal, considering its values

to ecosystems and local utilization is necessary.

5.3.2 Public marine aquarium sector

(1) The result of the interview with a head of the Phuket Aquarium under the

Department of Marine and Coastal Resources is as follows:

With the issue of high mortality of exhibited marine aquarium fish recognized by
various sectors, the aquarium agents have put effort to achieve more effective marine
aquarium. Recently, there was the collaborative effort between all aquariums in
Thailand both public and private for the establishment of marine aquarium standard.
The conference was held to develop the management of the aquarium systems in
order to reduce fish mortality rate and to research on aquaculture to increase marine
ornamental fish species that can be successfully cultured and supplied to the aquarium

industry. Currently, the fish supplied to the aquarium are from fish farms.

(2) The result of the interview with a director of Bangsean institute of marine science

institute, Burapha University is as follows:
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Beside the development of marine aquarium technologies and mariculture, the
appropriate management of the marine aquarium trade in Thailand should set up a
standard which either follows the existing international standard or is newly initiated
to suit local situations of Thailand. Understanding that the source of marine aquarium
fish is not only from importing but also from the local or domestic markets can lead to
the understanding of how local fishermen generate incomes and earn their livelihoods
form this industry. With the reason that marine ornamental fish is a renewable
resource, it would be better for utilizing rather than preserving the resources. Hence,
turning the marine ornamental fishery into legal fishery in order to achieve more
efficiency in utilizing and managing the resources and in controlling the resources
utilization is recommended as a suitable solution. In addition, introducing and
educating the proper collecting techniques that have less or zero impact on coral reef
ecosystem to the collectors should be practiced in order to diminish destructive
collecting practices. Local fishermen should also have rights to manage their
resources and their harvesting pattern should be certified with the standard that it
won’t cause the degradation of marine resources. These methods can contribute to

effective and sustainable resource utilization and conservation.
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CHAPTER 6
CONCLUSION AND RECOMMENDATIONS

This chapter concludes the results obtained from this study which is based on
qualitative research methods, followed by limitations and lesson learned during the
study. The recommendation in policy and management implementation, and further

research toward the marine ornamental fishery of small-scale fishermen are included.

The study is conducted in Thai Mai Village at Rawai Beach. The village is
situated in the south eastern coast of Phuket Island and is inhabited mainly by sea
gypsy people of both ethnics group; the Urak Lawoi and the Moken who are
indigenous people of this area. Traditionally, they have a subsistence lifestyle
supported by semi-nomadic food foraging practices or regarded as traditional fishery.
The integration with Thai society has caused them to depend on more market
economy. The introduction of traders or middlemen has brought increasing levels of
technology and mechanization of the fishery to their community. These technologies
have increased their fishery efficiency, however their fishery is still considered as
artisanal fishery which means commercial fishing using traditional or small scale
fishing gears and boats. The involvement in a variety of fishery activities, for example
fishing, collecting marine animals, bomb fishing and catching fish by drive in net and
fish trap, is for earning their livelihoods. Nevertheless, their livelihoods have been
constrained in aspect of fishing areas, fishing gears and techniques, and type of
marine animals by various laws and regulations in fisheries. In addition, the
development of tourism has impinged on their resources accessibility and livelihoods
in term of inconvenience in conducting fishery activities. The limit in fishery area
affects their seasonal shift in fishery activities in which it can not be undertaken. The
collection of marine ornamental fish which is regarded as their major livelihood has
turned to be an illegal fishery for the last ten years. Despite, the violation of fishery

regulation is commonly occurred. Therefore, factors contributing to the collection of



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 131

marine ornamental fish are studied in this research including local perception toward
the regulations and the marine aquarium market and the traditional harvesting pattern

in collecting fish.

6.1 Factors Influencing Marine Ornamental Fishery Involvement

Before the introduction of the marine aquarium market, the villagers have long
harvested marine fish including marine ornamental fish for household consumption.
The biophysical, cultural, and ability factors defined as the internal factors have
influenced them to have this lifestyle. The environment surrounding the village as
coastal area which is abundant of coral reefs and marine animals provides the
sufficient availability of resources. Coastal and marine resources are their important
source of livelihoods. Thus, their lives can depend on day-to-day living and they have
no saving money. Traditionally, they are subsisted on semi-nomadic food foraging
practices. To be success in accessing and harvesting marine resources, local
knowledge and ability in working in the sea are crucial. Local knowledge about the
nature of the sea and the habitats and behaviors of fish are accumulated from their
close relationship living with the sea. Their abilities in navigation in the sea,
swimming, and diving in particularly exceptional long breath holding are excellent.
Hence, their marine livelihoods are earned from successfully conducting marine

fishery activities which are contributed by biophysical, cultural and ability factors.

In the past, they did not differentiate between marine food and marine
ornamental fish. The economic value is placed on marine ornamental fish since the
existence of the marine aquarium industry. After the introduction of the marine
aquarium market, the villagers started to collect marine ornamental fish for supplying
the marine aquarium market. The marine ornamental fishery has been a major
livelihood of local fishermen in the village for over 30 years. Apart from the internal
factors, the economic, institutional, and perception factors have influenced them to
engage with this fishery. The existence of the marine aquarium market, supported

from the traders and middlemen including financial and pre and post-harvesting
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services in collecting marine ornamental fish, and local awareness of the demand and
supply relationship of the marine aquarium market lead to the marine ornamental
fishery involvement of the villagers. This is because the collection of marine
ornamental fish is in line with their culture and the marine aquarium market provides

secured economic benefits or a good source of livelihood to them.

Since the regulation of the prohibition of collecting marine ornamental fish has
been put in place, local perception toward this regulation reflects in negative way
leading to regulation incompliance in fisheries. Thus, the villagers continue collecting
marine ornamental fish and earning economic benefits from it for their livelihood.
When the strict law enforcement of the Department of Fisheries and the Department
of Marine and Coastal Resources on detecting illegal fisheries activities is
implemented, this increases the possibility of local fishermen in getting arrested by
the officials. Local fishermen strive for earning livelihoods from the marine
ornamental fishery. For local fishermen who have ability in conducting other fishery
activities in particular the fish trap fishery, they start to shift their livelihoods to
depend on legal fishery.

Despite, they still face a difficulty in earning livelihoods from legal fishery.
Their legal fishery activities have conflicts with tourism sector. Therefore, the
governmental support in legal fishery also plays an important role to encourage local
fishermen to quit collecting marine ornamental fish. Shifting their major livelihoods
from marine ornamental fishery to marine food fishery, in particular the fish trap
fishery, is contributed by the alternative fisheries assistance from both governmental
and non-governmental sectors and the personal ability in the fish trap fishery. The
alternative fishery assistance that provides financial service to conduct legal fishery
and eases the conflicts between local fishermen and tourists have an influence on
local fishermen who are capable in conducting the fish trap fishery to stop collecting

marine ornamental fish.

Nevertheless, the local fishermen involvement in the marine ornamental fishery

is still existed due to the existence of the market that can provide economic benefits,
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the support from traders and the lack of ability in the fish trap fishery. In addition, due
to collecting marine ornamental fish is one of their culture, social acceptance in the
marine ornamental fishery in the village is also cultural factor which allows local

fishermen to continue this fishery activity without social punishment.

6.2 Perception of Local People Toward the Existing Issues of the Marine

Aquarium Trade and the Management of the Resources

The perception of local people in the village toward the fishery regulations in
prohibiting the collection of marine ornamental fish is identically expressed that they
are aware of the regulations but do not agree with it and are willing to continue
collecting if possible because it has been their major livelihood for years. Their
understanding of the prohibition is for illegal fishery rather than destructive fishery
and its purpose is to benefit investor not to conserve the environment. Local
fishermen also perceive that their fishery community is implicated as a cause of
destruction to coral reefs for outsiders’ view; but from local people’s view, it seems
that the activities of tourism sector have more impact on coral reefs and they have no
right to handle it. Their awareness is a result of the detection on illegal fishery of
officials rather than the declaration of the regulations. Local involvement in regulation
revision is requested in order to explain their non-destructive traditional harvesting to
officials and to include them as stakeholders who are directly affected by the

regulation to take part in the regulation making process.

They are aware of the existence, high demand, and pre and post-harvesting
services of the marine aquarium market through the orders offered from middlemen or
traders which consistently put on them. Their awareness has contributed to high
possibility of collecting marine ornamental fish in which is regarded as reliable source
of income. Their collected fish from the natural habitats have supplied the market and
the aquariums. This dependency of the marine aquarium industry to local collectors
has raised the question in local’s view that there is inequitable law enforcement

between them and the others in a chain of products distribution. Thus, the
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management of marine ornamental fishery requires the involvement of all parties
concerned including collectors, wholesalers, retailers, governments, hobbyists,
scientists and members of sectors who might have a resource conflict with local

collectors.

6.3 Traditional Harvesting Pattern in the Marine Ornamental Fishery

Marine ornamental fish collectors in the village are divided into two groups
based on type of diving in which a capacity in resource accessibility of the breath hold
diving group is less than the breathing apparatus diving groups in terms of depth and
time. There are four traditional collecting techniques which use either different
collecting tools or none of collecting tool. Bare hand collecting technique is the most
primitive collecting technique using bare hand or hand with gloves and breath hold
diving skill to catch fish. Hand net collecting, barrier net collecting, and cyanide
collecting techniques require additional collecting tools which are a hand net, a barrier
net, and solution of Sodium Cyanide respectively. Each collecting technique can be
employed with other techniques. Trapped fish by barrier net or stunned fish by

solution of Sodium Cyanide are collected by bare hand or hand net.

Bare hand collecting technique is suitable for fish that inhabit in specific habitat
such as anemonefish and seahorse. Hand net collecting technique is a suitable
technique for catching fish that attractive such as cleaner wrasse and fish that have
poison such as lionfish. Barrier net collecting technique is suitable for trapping fish
such as angelfish, surgeonfish, unicornfish, butterflyfish, bannerfish, damselfish and
anthias fish. Fish that hide themselves inside hidden shelters require cyanide
collecting technique or pounding coral to expel fish out such as tomato clownfish,

lemon, sapphire or peacock damselfish, and threebar dascyllus.

Size and species of collected fish are determined by the market demand which
targets on small size of angelfish, butterflyfish, anemonefish, damselfish, anthiasfish,

wrasse, surgeonfish, bannerfish, rabbitfish, cardinalfish, lionfish, elegant unicornfish,
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and clown triggerfish. A number of collected fish is determined by not only the
market demand but also the commonness and abundance of each fish species. Fish
species with high abundance or commonly found in schools of fish are caught in high
number, about hundreds of fish each time. For others with less abundance and rare
commonness, a number of fish is uncertain and up to encountering which can be
ranged from none to the tens. Day or night time is possible to go collecting fish.
Before the establishment of marine protected areas, their traditional collecting sites
were islands and the Coast of Andaman Sea ranging from Ranong Province to Satun
Province. At present, common collecting sites are Phuket Island in particularly
western and southeastern coasts and surrounding islands including Bon Island, He
Island, Kaeo Lek Island, Kaeo Yai Island, Mai Ton Island, Racha Yai Island, and
Racha Lek Island. The influence of different monsoons affects the suitable collecting
sites shifting between the west and the east side of islands. As a consequence of the
constraints of marine protected areas and tourism areas, their harvesting sites cannot

be shifted according to seasonal pattern.

6.4 Limitations of the Study and Lesson Learned

Because the study is conducted in the south of Thailand where local people use
southern dialect language and the study population has their own language (Urak
Lawoi and Moken languages), in particular senior people who are not used to Thai
language, the communication using central Thai language in this study is not
recommended. In addition, for the study emphasized in illegal fishery, it is difficult to
reach the target population; thus sufficient study time has to be considered in order to
have enough time to get familiar with and gain trust from local people who are aware
of the detection of government officials in illegal fisheries. Being very careful in
revealing data that related in the marine ornamental fishery of local fishermen is
common; hence, building trust about their confidential information is important.
Furthermore, to work with the community that has many experiences in being studied
by many organizations and has disappointed in expecting solid results or any changes

in action, getting interest of local people in the study has to be undertaken. Feeling of
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no any advantages to take part in the study makes them not willing to participate in
the study; therefore, explaining what the objectives of the study and expected

outcomes are can encourage them to be willing in participating in the study.

6.5 Recommendations

6.5.1 Recommendations in policy

According to the traditional livelihood of local fishermen in the study site is
prohibited under the fishery regulation, the revision of the fishery regulations is
required in which the compatibility between the content of the regulation and the
fishing patterns and practice of local fishermen has to be taken into account. The local
involvement in law decision making process is required in order to enable local
people to work collaboratively with governments in the fishery regulation making

process and to understand the objectives of the regulation.

Community rights in utilizing, managing, protecting their resource have to be
considered and allocated to local communities for the implementation of community-
based management of resources. In the areas where many resources users exist like
the study site, to minimize resource users’ conflict, the zoning of overlapping utilized
areas should be considered or the agreement between different resource user groups
has to be reached. The reshaping of marine conservation areas under the national park
laws and the fishery law should be considered in accordance with local seasonal shift

pattern in fisheries.

6.5.2 Recommendations on management implementation

In order to manage coral reef resources and to sustain local fishermen livelihood,
local involvement in resources management is important to achieve sustainable use of
coral reef resources. Thus, the community-based management of coral reef is

recommended through providing a strong incentive from the marine ornamental
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fishery for local fishermen to have right in harvesting coral reef resources sustainably
and to maintain wild fish stocks and coral reef environments in good condition. Local
knowledge toward natural resources management is required in order to achieve
effective community-based management of coral reef. Local fishermen in the study
site, they have prominent local knowledge about marine and coastal resources in
utilizing and conserving the resources. However, they still lack the understanding
about negative consequences from some of their destructive harvesting techniques
such as using cyanide to the coral reef ecosystem. Thus, the information about
negative impacts of destructive fishing practices should be clearly explained to local

fishermen.

In addition, the standard for management of marine aquarium industry in
Thailand should be developed whether by adoption of Marine Aquarium Council
Certification or creation of brand new management system. For starters, certified
collecting sites have to be allocated to local fishermen and to be harvested under a
quality control system which bans destructive collecting techniques. Local fishermen
have to be certified that they won’t get involved in destructive collecting techniques.
Marine ornamental fish collectors should have responsibility for management and
surveillance certified collecting sites to be free from destructive fishing activities by
other fish collectors from within and outside the village. Other stakeholders including
wholesalers, retailers, hobbyists, public and private marine aquariums, governments,
and members of other sectors who have a resource conflict with fish collectors have to
be involved in the management to reach the aim of protecting coral reefs and ensure

responsible and sustainable marine aquarium industry.

6.5.3 Further researches

More details in the marine aquarium trade in Thailand have to be studied in order
to appropriately manage and control the marine ornamental fishery in a sustainable
way. The product distribution and handling along a chain of custody has to be
addressed in order to achieve a proper post-harvesting technique which leads to low

mortality rate of collected fish. The study of distribution, abundance, population
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dynamics, recruitment, and conservation importance of target fish species is required
to identify and assess a carrying capacity of collecting sites which is useful for
developing an appropriate management plan such as setting quotas or permits,
certifying collectors and collecting sites, limiting access, and reserved areas for
harvesting. An incentive that coral reefs can provide to local fishermen should be
studied in order to promote community-based management of coral reef. A research
in developing marine aquarium technology and marine aquaculture has to be further
in order to increase fish survival in aquarium conditions and to reduce a pressure of

fish taken from natural habitats.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 139

BIBLIOGRAPHY

Ajzen, 1. and Fishbein, M. (1980). Understanding Attitudes and Predicting Social
Behavior. New York: Prentice Hall.

Alcala, A. C. and Russ, G. R. (2002). Status of Philippine Coral Reef Fisheries. Asian
Fisheries Science, 15, 177-192.

Alencastro, A. L., Robert, L. D., and Sherry, L. L. (2005). Hobbyists’ Preferences for
Marine Ornamental Fish: A Discrete Choice Analysis of Ecolabeling and
Selected Product Attributes. SPC Live Reef Fish Information Bulletin, 15.

Andrews, C. (1999). The Ornamental Fish Trade and Fish Conservation. Fish
Biology, 37, 53.

Arunotai, N. (2002). Moken Livelihood in the Surin Islands National Park. Paper
presented in the workshop on “Wise Coastal Practice for Asia and the Pacific”
organized by the Environment and Development in Coastal Regions and Small
Islands (CSI), UNESCO, at Khuraburi Greenview Resort, Khuraburi District,
Phang-nga Province, November 25-28.

ARKive. (2006). Identifying corals. Retrieved August 21 , 2006, from
http://www.arkive.org/coral/Coral/identifying_corals.html.

Balboa, C. (2003). The consumption of marine ornamental fish in the United States: a
description from US import data. In J.C. Cato and C.L. Brown (eds.), Marine
Ornamental Species: Collection, Culture, and Conservation (pp. 65-76). lowa:
Iowa State Press.

Barber, C. V. and Pratt, R. V. (1998). Poison and Profit: Cyanide Fishing in the Indo-
Pacific. Environment, Heldref Publications.

Boonyaratpalin, S. and Sermwatanakul, A. (2002). The Current State of Ornamental
Fish Industry in Thailand. Retrieved April 21, 2007, from National Institute of
Coastal Aquaculture (NICA) Web site http://www.nicaonline.com/new
-205.html.



Krongkaew Soo-ampon Bibliography / 140

Bowden-Kerby, A. (2003). Community-based management of coral reefs: An
essential requisite for certification of marine aquarium products harvested
from reefs under customary marine tenure. In J.C. Cato and C.L. Brown (eds.),
Marine Ornamental Species: Collection, Culture, and Conservation (pp. 141-
166). Iowa: Iowa State Press.

Bunting, W. B., Holthus, P., and Spalding, S. (2003). The Marine Aquarium Industry
and Reef Conservation. In J.C. Cato & C.L. Brown (Ed.), Marine Ornamental
Species: Collection, Culture, and Conservation (pp. 109-124). lowa: Iowa
State Press.

Burke, L., Selig, E., and Spalding, M. (2002). Reefs at risk in Southeast Asia. World
Resources Institute, Washington DC, USA.

Burke, L. and Maidens, J. (2003). Reefs at Risk in the Caribbean. World Resources
Institute. Paper presented at National Oceanic & Atmospheric Administration
(NOAA), April, 2003.

Carocci, F. (2000). Types of fisheries. Retrieved August 3, 2006, from UN Atlas of
the Oceans Web site http://www.oceansatlas.org/cds_static/en/key_features_
small scale_artisanal fisheries. en 12306 _13893.html.

Chambers, R. (1994). The Origins and Practice of PRA. World Development, 22, 7.

Chansang, H. (2000). Coral Reef Management in Thailand. Paper presented at the
9th International Coral Reef Symposium, Bali, Indonesia, October 23-27,
2000.

Clive, W., Souter, D., and Goldberg. J. (2006). Status of coral reefs in Tsunami
affected countries: 2005. Global Coral Reef Monitoring Network, Australian
Institute of Marine Science.

Conroy, C. (2002). PRA Tools Used for Research into Common Pool Resources.
Socio-economic Methodologies for Natural Resources Research. Best Practice
Guidelines. Chatham, UK: Natural Resources Institute.

Cornwall, A. (2000). Beneficiary, Consumer, Citizen: Perspectives on Participation
for Poverty Reduction. Sstudies 2, Stockholm: Swedish International

Development Cooperation Agency (SIDA).



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 141

Corbin, S. J., Cato, C. J., and Brown, L. C. (2001). Marine ornamentals industry
2001: Priority recommendations for a sustainable future. In J.C. Cato and C.L.
Brown (eds.), Marine Ornamental Species: Collection, Culture, and
Conservation (pp. 3-9). lowa: Iowa State Press.

Ekaratne, S. U. K. (2000). A Review of the Status and Trends of Exported Ornamental
Fish Resources and Their Habitats in Sri Lanka. Bay of Bengal Programme,
Chennai, India.

FAO. (2005). Best practices for improving law compliance in the forest sector. Food
and Agriculture Organization (FAO) of the United Nations International
Tropical Timber Organization, Rome.

Fenical, W. (1996). Marine biodiversity and the medicine cabinet: the status of new
drugs from marine organisms. Oceanography 9, 23-27.

GEF. (2004). Philippines and Indonesia — Marine aquarium market transformation

initiative (MAMTI). Global Environmental Facility (GEF) project document.

Gonzales, E. and Savaris, J. (2005). International Seafood Trade: Supporting
Sustainable Livelihoods among Poor Aquatic Resource Users in Asia: Output
2 Marine Ornamentals trade in the Philippines and Options for Its Poor
stakeholders. Network of Aquaculture Centres in Asia-Pacific (NACA), and
the STREAM Initiative.

Hodgson, G., Mohajerani, L., Liebeler, J. O., and Shuman, S. C. (2003). Marine
aquarium trade coral reef monitoring protocol. Institute of the Environment,
University of California. 55p.

Hanawa, M. L., Harris, L., Graham, M., Farrell, A., and Bendall-Young, L. (1998).
Effects of Cyanide Exposure on Dacyllus aruanus, a Tropical Marine Fish
Species: Lethality, Anesthesia and Physiological Effects. Aquarium Science
and Conservation, 2, 21-34.

Hogan, D. W. (1972). Men of the Sea: Coastal Tribes of South Thailand's West Coast.
Journal of the Siam Society, 60(1), 205-235.

Holthus, P. (1999). The Marine Aquarium Council, certifying quality and
sustainability in the marine aquarium industry. SPC Live Reef Fish

Information Bulletin 5: 34-35.



Krongkaew Soo-ampon Bibliography / 142

Job, S. (2005). Integrating Marine Conservation and Sustainable Development:
Community-based aquaculture of marine aquarium fish. SPC Live Reef Fish
Information Bulletin 13.

Kaufman, L. & P, Dayton. (1997). Impacts of marine resources extraction on
ecosystem services and sustainability. In G. Daily (Ed.), Nature's Services:
Societal Dependence on Natural Ecosystems (pp. 275). Washington, D.C.:
Island Press.

Komchadluek. (2006, January 4). Questioning Siam Ocean World to reveal the source
of rare species of fish, Wildlife Fund Thailand pointed out 90% of fish die

. g ] oo = 4 av o
during the transportation, Fish extinction is concerned (dagu leivgu3sa 193
s o oy o , v S o 2 Noh . .
annen yaus aadthay 90% meszninvudie vivilaigaivg). Retrieved April 23,

2007, from Komchadluek Newspaper Web site
http://www.komchadluek.net/news/2006/01-04/p1-19565511.html (T)
MAC. (2002). Conservation Benefits of MAC Certification. Marine Aquarium
Council (MAC), Hawaii, USA.
MAC. (2006). Marine aquarium trade fact sheet. Retrieved August 4, 2006, from
Marine Aquarium Council (MAC) Web site
http://www.aquariumcouncil.org/AquariumTrade/TradeFactSheets.htm
Moe, M. A. (2001a). Culture of marine ornamentals: For love, for money, and for
science. In J.C. Cato and C.L. Brown (eds.), Marine Ornamental Species:
Collection, Culture, and Conservation (pp. 11-28). Iowa: lowa State Press.
Moe, M. A. (2001b). Marine ornamentals: The industry and the hobby. In
proceedings of Marine Ornamentals 99 (pp. 53-63). University of Hawaii Sea
Grant College.
NAFED. (2002). Directory of Indonesia Ornamental Fish 2002. Oleh National
Agency for Export Development (NAFED), Ministry of Industry and Trade
The Republic of Indonesia in Cooperation with Indonesian Ornamental Fish
Exporters.
Neuman, L. W. (2003). Basic of Social Research: Qualitative and Quantitative

Approaches. USA: Pearson Education, Inc.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 143

Nielsen, J. R. and Mathiesen, C. (2000). Important Factors Influencing Rule
Compliance in Fisheries - Lessons from Danish Fisheries. Institute for
Fisheries Management and Coastal Community Development (IFM),
Hirtshals,Denmark.

Nolting, M., and Thomas, H. (2003). Marine Ornamental Fish Trade in the
Philippines: New Ecological and Quality Standards. Germany: Deutsche
Gesellschaft fur Technische Zusammenarbeit.

ONEB. (1991). A National Coral Reef Strategy for Thailand (Vol. 1). Office of the
National Environmental Board (ONEB), University of Rhode Island, and U.S.
Agency for International Development. 33 pp.

ONEP. (2006). 2 Years After Tsunami: Restoration of Thailand’s Natural Resources
and Environment. Office of Natural Resources and Environmental Policy and
Planning (ONEP): Ministry of Natural Resources and Environment. Bangkok.
Thailand.

Padilla, J. E., Mamauag, S., Braganza, G., Brucal, N., Yu, D., and Morales, A. (2003).
Sustainability Assessment of theLlive Reef-Fish for Food Industry in Palawan
Philippines. World Wide Fund for Nature (WWF), International Marinelife
Alliance.

Patton, M.Q. (1990). Qualitative Evaluation and Research Methods (2nd ed.).
Newbury Park, CA: Sage Publications, Inc.

PMBC. (n.d.). Coral Reefs Status of Phuket (ﬁmumwﬂszmgﬁm). Retrieved March 5,

2007, from Phuket Marine Biological Center (PMBC) Web site
http://www.pmbc.go.th/Coral/CRPhuket.php (T).

Pomeroy, S. R., John, E. P., and Cristina, M. B. (2006). Farming the Reef: Is
Aquaculture a Solution for Reducing Fishing Pressure on Coral Reefs? Marine

Policy, 30:111-130.



Krongkaew Soo-ampon Bibliography / 144

Prang, G. (2001). Aviamento and the Ornamental Fishery of the Rio Negro, Brazil:
Implications for sustainable resource use. In N.L. Chao, P. Petry,

G. Prang, L. Sonneschein, and M.F. Tlusty. (eds.), Conservation and
Management of Ornamental Fish Resources of the Rio Negro Basin,
Amazonia, Brazil (pp. 43-74). Manaus: Project Piaba, Editora da Universidade
do Amazonas.

ReefBase. (2006). A Global Information System on Coral Reefs: Monitoring,
Management, Llivelihoods and Communities. Retrieved August 7, 2006, from
http://www.reefbase.org.

Rubec, P. J. (1986). The Effects of Sodium Cyanide on Coral Reefs and Marine Fish
in the Philippines. In J.L. Maclean, L.B. Dizon, and, L.V. Hosillos. (eds.),
Proceedings of The First Asian Fisheries Forum (pp. 297—302). Manila:
Asian Fisheries Society.

Rubec, P. J. (1988). The Need for Conservation and Management of Philippine Coral
Reefs. Environmental Biology of Fishes, 23(1-2), 141-154.

Rubec, P. J., Cruz, F., Pratt, V., Oellers, R., McCullough, B., and Lallo, F. (2001).
Cyanide-Free Net-Caught Fish for the Marine Aquarium Trade. Aquarium
Sciences and Conservation, 3(1-3), 37-51.

Spalding, M., Ravilious, C., and Green, E., (2001). World Atlas of Coral Reefs.
Berkeley: University of California Press.

Steward, J. (1955). Theory of Culture Change: The Methodology of Multilinear
Evolution. Urbana: University of Illinois Press.

Sudara, S. (1995). Management of Marine Protected Areas in Thailand: Striking a
Balance Between Conservation and Development. Paper presented in the
Regional Seminar on Conservation of Marine and Coastal Ecosystems,
Malaysian Institute of Maritime Affairs (MIMA), Kuala Lumpur, Malaysia,
March 16, 1995.

Sudara, S. and Yeemin, T. (1997). Status of Coral Reefs in Thailand. In R.-W. Grigg,
and C. Birkeland. (eds.), Status of Coral Reefs in the Pacific (pp. 135-144).
School of Ocean and Earth Science and Technology, University of Hawaii.

Sumaila, U. R., Alder, J., and Keith, H. (2006). Global scope and economics of illegal
fishing. Marine Policy 30, 696-703.



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Natural Resource Management) / 145

Thamizoli, P., Gopalakrishnan, A., Rengalakshmi, R., and Palled, V. (1991). Coastal
biovillage toolkit. Centre for Research on Sustainable Agriculture and Rural
Development, Chennai, India.

Thepchai, K. (n.d.). Sea gypsy: Indigenous coastal tribes in southwest coast of

Y U
Thailand (s1a: yuriudisanenedanzians Sunnvedniald). Retrieved April 20,

2007, from http://culture.pkru.ac.th/~culture/search/detail.php?id=69946 (T).

Tlusty, M. (2002). The benefits and risks of aquacultural production for the aquarium
trade. Aquaculture, 205, 203-219.

UNEP. (1996). Report on the workshop on the application of methodologies for
valuation of environmental and natural resources with particular reference to
oceans and coastal areas. Bali: the United Nations Environment Programme
(UNEP). 66 pp.

University of Illinois Extension (UIE). 2006. Key informant interviews. Retrieved
August 7, 2006, from College of Agriculture, Consumer and Environmental
Sciences, University of Illinois Extension Web site
http://ppa.aces.uiuc.edu/Keylnform.htm.

Wabnitz, C., Taylor, M., Green, E., and Razak, T. (2003). From Ocean to Aquarium:
The Global Trade in MarineOornamental Species. Cambridge: the United
Nations Environment Programme (UNEP) World Conservation Monitoring
Centre.

Watson, C. A. and Hill, J. E. (2006). Design criteria for recirculating, marine
ornamental production systems. Aquacultural Engineering, 34, 157-162.

White, A.T. and Cruz-Trinidad, A. (1998). The Values of Philippines Coastal
Resources: Why Protection and Management are Critical. Coastal Resource
Management Project, Cebu City, Philippines. 96 pp.

Whittingham, E., Campbell, J., and Townsley, P. (2003). Poverty and Reefs Volume 2
Case Studies. The UK Department for International Development (DFID),
IMM and Intergovernmental Oceanographic Commission (IOC) of UNESCO.
Exeter: IMM Ltd. 260 pp.



Krongkaew Soo-ampon Bibliography / 146

Wijesekara, R. and Yakupitiyage, A. (2001). Ornamental fish Industry in Sri Lanka:
Present Status and Future Trends. Aquarium Sciences and Conservation, 3,
241-252.

Wilson, J., Muchave, P., and Garrett, A. (2003). A Case study from the Mozambique.
In E. Whittingham, J. Campbell, and P. Townsley, (eds) Poverty and Reefs:
Volume 2 Case Studies (pp. 73-111). Exeter: IMM Ltd.

Wongbusarakum, S. (2002). Urak Lawoi and the Complexity of Sustainable Resource
Use: the Political Ecology of Change in the Adang Archipelago, Andaman
sea, Thailand. A Dissertation Submitted to the Graduate Division of
University of Hawaii. Ph.D. Department of Geography.

Wood, E. M. (2001). Collection of Coral Reef Fish for Aquaria: Global Trade,
Conservation Issues and Management Strategies. Herefordshire: Marine
Conservation Society. 80pp.

Yeemin, T., Sudara, S., Krairapanond, N., Silpsoonthorn, C., Ruengsawang, N., and
Asa, S. (2001). Country Report: Thailand. International Coral Reef Initiative
(ICRI).

Yeemin, T. (2005). Status of Coral Reefs in East Asian Seas Region: 2004, Thailand.
Global Coral Reef Monitoring Network (GCRM). Tokyo: Ministry of the

Environemtn. 190pp.



Copyright by Mahidol University



Krongkaew Soo-ampon

1.

2.

10.

11.

12.

13.

Appendix 1

Appendix / 148

Socio-economic survey questionnaire
Part 1 Socio-economic Data

Gender __ Male _ Female
Age year
Educational level
___Elementary school ____Middle school ___High school
___Bachelor’s degree Etes
Length of residence

___ From birth ___Lived for year

(move from )

Involvement in fishery
____Marine ornamental fishery
___ Fish trap fishery
__ Fishing
___ Speargun fishing
___Collecting Shellfish

Fishing member

Monthly income

Saving money
_ Yes No

Possession of boat
___Yes, identify

__No
Breath hold diving skill
___Yes, maximum depth metre
__No
Breathing apparatus diving skill
_ Yes ___No

Participation in any conservation groups
Yes, identify

No

Being arrested in a case of illegal fishery
___Yes, identify

___No
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Appendix 2
Words from local residents

Appendix 2a
“In the past, there were many trees here and the number of houses was much less

than now”. [An Urak Lawoi said]

“My father had a paddy field on Bon Island. He and his friends used to live there, but

now the land is occupied by investors”. [An Urak Lawoi said]

Appendix 2b
“During the War, we had to prepare air raid shelters for avoiding the bombs and
going to the sea for gathering food was difficult. We then stayed in the forest and

collected bamboo shoots, coconuts, and bananas to sustain our life”. [A Moken said]

Appendix 2¢

“Once we wanted to fix our house, then we brought many pieces of wood to the
village. The land owner saw us carrying wood, so he stopped us and took all piece of
wood from us. He said that we can not do anything without his permission. Thus, we

had to secretly bring wood at night”. [An Urak Lawoi woman said]

“There are not enough bathrooms and toilets for the villagers, then instead of using

toilet we go to the beach for finishing our businesses”. [A man said]

Appendix 2d
“We regularly eat these fish for our daily meal. It is very delicious even more

delicious than marine food fish like grouper and snapper”. [A man said]

“We eat fish what other people call marine ornamental fish almost everyday and we

have eaten it for a long time”. [A woman said]
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Appendix 2e
“Everyone in the village goes collecting marine ornamental fish and it is a major

livelihood”. [A woman said]

“Since I was born, the collecting marine ornamental fish is already existed and it is

so common’”. [A man said]

Appendix 2f
“Everyone in the village went collecting every kind of fish for hundreds to thousands
fish and we could openly pack fish in plastic bags just in front of the beach and then

trucks came to bring these fish to a city”. [A man said]

“I remember that during that time, everyday there were many trucks containing

marine ornamental fish collected by the villagers”. [A man said]

“In the past, there were several fish farms located on Rawai Beach. These farms were
for containing collected fish before distributing to outside markets. Now these farms

turned to be shrimp farm”. [A man said]

Appendix 2g
“They ordered us to collect only fish they wanted. It was not like before that we could

just go collecting any kind of fish”. [A man said]

Appendix 2h
“One day we went to Surin Islands to collect the fish, but we did not know that it
became the Marine National Park. Then, the park staffs came to us and they asked us

to leave the park and to stop conducting fishery activities”. [A man said]

Appendix 2i
“We still went to collect the fish at Racha Lek Island, but we had to be careful and
beware of the fishery official inspection. If the officials came, we would release all the

fish back to the sea”. [A man said]
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Appendix 2j
“We have collected the fish for tens years and it is our major livelihood. What are

other choices for us?” [A man said]

“A pick-up car came to pick the fish from us at the eastern end of the beach during

evening time”. [A man said]

Appendix 2k
“Ninety seven percent of marine fish such as moray eel, butterflyfish, angelfish, and
anemonefish, are from Thailand’s sea and most of them are bought from the traders

of Phuket, Ranong, and Rayong Provinces”. [An expert in aquarium of Siam Ocean

World Company said] (Komchadluek, 2006, January 4).

Appendix 21
“Many times there is an official boat come to our boats for detecting marine
ornamental fish and any fishing gears used for collecting fish in our boats. If that day

we collect the fish, we have to release all fish into the sea”. [A man said]

“There are officials coming to the village to detect the marine ornamental fishery
almost everyday. Sometimes they come with casual dresses, and then we have to be

more careful”. [A man said]

“My fishing boat was taken by officials and my fishing members and 1 had just
experienced in the jail for accusation that we collected marine ornamental fish. Even,
that day we actually went to take fish out from our fish traps. But officials saw a net in
the boat, so they thought that we were about to collect marine ornamental fish”. [A

man said]

Appendix 2m

“Our fish traps are opened and damaged by scuba divers. They want to help fish but

how about us? What can we do to earn livelihood?” [A man said]
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“My fish trap’s door was opened and all the fish inside the trap was released. Then
what should I do? I already paid for fuel fee to make the trip to the sea. I need
something for my life and family”. [A man said]

“Almost every trip that I go to take fish out from the fish trap, one of my fish traps has

to be either opened or destroyed”. [A man said]

“During collecting spiny lobsters, one of my fishing members almost dies because
his breathing pipeline which is connected to an on-board air compressor was cut by

the resort owner”. [A man said]

“A dive leader brings tourist divers to our fish trips for releasing the fish”. [A man

said]

“Trawler wipes away our fish trips and all submerged rocks and corals. Every size of
fish is caught by trawler net. It is different from our fish traps that are used to capture

only big size of fish”. [A man said]

Appendix 2n

“We do not collect marine ornamental fish from the fish traps. If we try to catch the
fish, fish will escape and hit with the trap. Then the fish gets hurt in which it can not
be sold to the marine aquarium market. Another reason is size of fish. Size of fish
inside the trap is quite big in which it is not a target size of the market. Mostly, we

catch marine ornamental fish from the traps for our consuming”. [A man said]

Appendix 20

“Our fish traps are opened less than before, I think about thirty percent of the fish

traps are still opened by divers”. [A man said]
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Appendix 2p
“During the trip to take fish out from the trap, if I encounter with expensive marine
ornamental fish such as emperor angelfish and I collect it, it will give me three

hundred baht. I can use this money for fuel fee”. [A man said]

Appendix 2q
“Traders said that they will help us if we get arrested by the officials”. [A man said]

“One day, there were many officials coming to the village and arrested the product
distribution car. But traders showed one document to the officials, and then the

officials released the car. We want to know what that document was”. [A man said]
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Appendix 4
Local map of harvesting sites

N Zo)

Patai Tapor

Lawoi Kurti

Q

Patai Gara Deu-mi /
Tao Kra Beach 0

Patai Gara Busai /

Patai Leeka
AQ E Staghorn coral
0 & Pond % Bannerfish
0 Sumerged rock Butterflyfish
(connected with coast) > Blacktip shark
Sandy beach (Juvenile)
Tanyok Tayab / Kon Cape O Rock with corals > Fish

Bon Island (Palau Babie)
Remark: beach (“Patai”), cape (‘“Tanyok™)
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He Island (Pulao La-aeo Beu-sai)
Remark: bay (“Teu-10"), bay without beach (“Kurkag”), beach (“Patai”), cape (“Tanyok™)
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Lon Island (Pulau Teu Loon)
Remark: bay (“Teu-10"), beach (‘“Patai”), cape (“Tanyok™)
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Teu-lo Galor
Murex shell

@ Pearl oyster

V Thailand Cone
Seashell

& Fishing
231

Staghorn coral

% O Rock with corals

74 Sumerged rock
(connected with coast)

Tanyok Galor

Aco Island (Pulao La-aeo Deu-mi)
Remark: bay (“Teu-lo”), cape (“Tanyok™)
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N f\/\/\/\/-\/\
A A

Tanyok Batu Glachak

Patai Pulau
~ Panut

.‘ / Tanyok Paya

Tanyok Deepok Pasak U J Rock reef [\ Rock

Coral reef

Rock with corals é P:jagoda
Toxic coral >3 Fish
(Fire coral, Hydroid)

Sandy beach

Sumerged rock
(connected with coast)

SE x o

Kaeo Yai Island (Panut Hutat)

Remark: beach (“Patai”), cape (“Tanyok™)
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Chao Tong Bay

Dugod Glachak

Tanyok Dugod
Glachak

0

0

0
0
0

Hua Non Cape 0

A Lighthouse

ﬁ' Seagull
Sandy beach
N Rock reef
O Rock with corals
I Submerged rock
AN Brown spined coral

Sumerged rock
(connected with coast)

Kaeo Lek Island (Palau Panut Lawoi)
Remark: cape (“Tanyok™)
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g b Fish

NN Rock reef
> Spiny lobster
O Rock with corals

Sumerged rock
(connected with coast)

Pu Island (Pulao Buta)

Rock with corals

Sumerged rock
(connected with coast)

Man Island (Pulao Beeya)
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Teu-lo Penpen / Ma Prao Bay

Batu Julai / Tulo Kutik ¢
Hin Pla Tong
N Y
b Patai Kutik /
Chong Giw Beach
0
0
\]{jk £ Pier
0 Resort
0 ‘w’ Sea fan
0 OIID Seawall
Sandy beach
0\0 Y& O  Rock with corals
Tu Dra-ge — Coral reef

@ Emperor angelfish
Threespot angelfish

Mai Ton Island (Palau Beu-lo)

Remark: bay (“Teu-10"), beach (‘“Patai”), rock (“Batu” or “Tu”)
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N Glang Cape

A d d Ta Dum Bay

Siam Bay <A

Ma Yid Bay

Bang Khwat Bay

Teu-lo Ra-ngok Na Aod Bay

¥ Small coral > Fish d Diving
Sandy beach ﬁ RESEH W Rattan

O Rock with corals " Canal () Rock

77) Sumerged rock 47 Paddy field — Coral reef
v (connected with coast) )@( 4

V Thailand Cone seashell

Racha Yai Island (Palau Raya)
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Remark: bay (“Teu-10")
X Plian See Lek Bay Hin Raao
D @ Raek Teung Cape
Sip Hok Cape

i

Raek Teung Bay

Glang Lek Cape
Pama Lang Ko Bay

Chong Khad
Chong Khad Cape

Sri Prai Bay

Som Prom Cape

Diving
Rock
Murex shell

Tao Klaan Cape

Raya Ror Cape —

Pearl oyster

Pile of rock
Sandy beach
Coral reef

o|BEbD&DE.

Rock with corals

773 Sumerged rock
Cj Gret Island @ (connected with coast)

= Spiny lobster
V  Thailand Cone seashell
Submerged sanddune

Racha Lek Island (Pulau Satu Lot)
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