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Editorial Note

Thailand first succeeded in breeding clouded leopards in 2015. Two clouded leopard cubs, one male and one female, were
born by artificial insemination. Therefore, this journal introduces the clouded leopards and the joint efforts of Thailand and the
United States of America collaborative breeding program for clouded leopard, which has led to the success of clouded leopard
Artificial Insemination. This accomplishment marks an important step towards wider research and conservation efforts for rare
wild animals and endangered species.

In addition to clouded leopards, this journal presents the Environmental Impact Assessment (EIA) in Japan, with details
on its procedure, types, and sizes of projects that require EIA. The journal also addresses the differences between the EIA
system of Japan and Thailand. Furthermore, the journal has an interesting story on Indochinamon bhumibol, the largest freshwater
crab of the waterfall and spiny rock crab family in Thailand, and the second largest in the world. The article aims to raise
awareness of the crab’s significance and current threats, in order to conserve the Indochinamon bhumibol population sustainably.

The journal includes a story on the Mediterranean recluse spider, one of the most poisonous spiders in the world. The
article features the spider to create more understanding and less hysteria on the subject, as most people bitten by the spider will
only experience a small, red bump similar to that of a mosquito bite, which heals in a short period of time.Finally, the journal
addresses Thailand’s economic reform in 2016, where the government plans to tackle all aspects of economic development, with
a focus on a sustainable growth of the domestic economy. The reform follows a civil state principle and aims to create a brighter,

more prosperous future for the Thai economy.
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The Second ASEAN Conference

on Biodiversity

General Surasak Karnjanarat, Minister of
Natural Resources and Environment presided over
the opening ceremony of the Second ASEAN
Conference on Biodiversity on 15 February 2016.
In his opening remark, he stressed the importance
of sufficient economy philosophy to bring balance
to socio-economic development and biodiversity
conservation, as well as the concurrence of
biodiversity and the UN Sustainable Development
Goals.

The Second ASEAN Conference on
Biodiversity or ASEAN Conference on Biodiversity
2016 had been organized under the theme of
“Biodiversity for Sustainable Development” during
15-19 February 2016 at Centara Grand & Bangkok
Convention Centre at Central World, Bangkok.
The Conference which was a cooperative effort
between the Office of Natural Resources and
Environmental Policy and Planning, Ministry of
Natural Resources and Environment, Thailand and
the ASEAN Centre for Biodiversity and the
Secretariat of the Convention on Biological
Diversity, was aimed to exchange perspectives and
experiences on biodiversity management in
ASEAN region, as well as to holistically integrate
ASEAN works on biodiversity and ecosystem

restoration and step forward to ASEAN community.
The issues presented and discussed during the
Conference included business and biodiversity, the
second ASEAN Biodiversity Outlook, the progress
in implementing the Strategic Plan for Biodiversity
2011-2020, ASEAN’s institutional and human
capacity building on access and benefit sharing
from biological resources under the Nagoya
Protocol, and lessons learned and exchange of
experiences in biodiversity management. More
than 30 exhibitions related to biodiversity
management and initiatives have displayed.
Aapproximately 700 participants from ASEAN
member countries, ASEAN Secretariat, the
Secretariat of the Convention on Biological
Diversity, international organizations, business
sectors, public and private organizations attended
the Conference. The Conference agreed on the
necessity to communicate biodiversity issue be
mainstreaming it into a variety of sectors and wider
audiences. Biodiversity should be considered as
“natural capital” with biodiversity conservation as
an investment option to increase productivity.
Partnership network in conservation should be

expanded to cover private, public and people as well.
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Introduction and Background
Clouded leopard is a mammal in genus
Panthera; tiger and wild cat group. It is only
inhabited in Southeast Asia region. By the way, the
biological information of this species is limited.
Presently, there are two species of
clouded leopard, which are
Indochina clouded leopard
(Neofelis nebulosa) and Sunda
clouded leopard (Neofelis
diardi). According to genetic
research, Indochina clouded
leopard, which found in Indochina
area, is spited into three subspecies
namely Neofelis nebulosa nebulosa,
Neofelis nebulosa macrosceloides and
Neofelis nebulosa brachyuran. For the
Sunda clouded leopard, which found in
Sumatra and Borneo is spited into
two subspecies; Neofelis diardi

Ularika Kongprom*

diardi has occurred in Sumatra and Neofelis diardi
borneoensis has occurred in Borneo.

General Information

Clouded leopard is a medium size of wild cat
in family Felidae. Its body weights approximately
11-25 kilograms. Male is larger than female. It is an
arboreal creature and tree climber by using strong
and sharp claws. It has a long tail, which is
equivalent to body length. It has the longest upper
canine teeth relative to skull size of any wild cats.
The teeth are important for hunting prey living on
trees. Clouded leopard is solitary; therefore the
biological information of this species in natural
habitat is limited. They are thought to be nocturnal.
As little is known about this species, research on
biology, population and ecology are required,
which would be important information for clouded
leopard management and conservation in the wild.

* Head of Conservation, Research and Animals Health Division

Khao Kheow Open Zoo
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Status

Currently, the clouded leopard is listed as
vulnerable (VU) in the IUCN Red Data Book,
which means it is at risk of extinction. Also, it is in
the Appendix I of CITES and placed in endangered
(EN) category by the United States Endangered
Species Act. The main factor that made clouded
leopard population decrease is human expansion
and converting forest habitat to agriculture areas.
The remaining forest is not large enough for
clouded leopard home range. These habitat changes
are long term impact to animal survival in the
future. Therefore, effective monitoring and
population management of this species is crucially
required. Beside the habitat loss, illegal poaching
for fur and bones are greatly impact to its population.
By the way, declining of top predator such as tiger
in the ecosystem made clouded leopard expand its
territories in ASEAN forest. It is a key stone
species in the ecosystem. Therefore, clouded
leopard conservation is essential as it plays
important role to control some animal population
and maintain biodiversity in the forest. In a long
term, there are many factors involved with clouded
leopard conservation in the wild and it is difficult to
know about its population in natural habitat. Many

scientists agreed that population of this species is
continually declined in Southeast Asia. Therefore,
preserve clouded leopard in captivity is essential in
order to guarantee the species survival and learn
more about the animal. Research of clouded leopard
in captivity could increase our understanding about
its biology and develop appropriate technology for
captive breeding. In addition, genetic research is
conducted for possibility release back into the wild.
The project could support sustainable conservation
of this species that is at risk to extinct. Research
result will be used to promote public awareness on
the matter. Relevant academics could develop
curriculum for student and parents understand
clouded leopard biology. Marketing expert could
realise the benefit of this species to local community.
Zoos and breeding centers play a crucial role at the
global level that provides academic information for
conservation.

Conservation Effort under the
Project

Initially, management of clouded leopards
and captive breeding has been challenge due to its
stress. Male is aggressive and alert. Moreover, the
animal is not mate after they were paired. The
survival rate of cub is low. In addition, the
unexpected behaviour in captive is that male often
fatally attack its mate without any prior sign.
Therefore, conducting natural mating process must
be careful and there is nothing guarantees the
successful. According to information fzemsthe
Species Survival Plan (SSP) clouded leopard-id
critically endangered. In 2003, only two cubs in
captivity were survived. Since then until 2009,
there was no report about the birth. Therefore,
cooperation project was initiated SSP in 2002 with
several agencies are involves for instance; the
Zoological Park Organization of Thailand (ZPO),
Smithsonian’s National Zoological Park, Nashville
Zoo, Point Defiance Zoo & Aquarium (PDZA) and
the Clouded Leopard SSP. Then the clouded leopard
breeding centre or clouded leopard consortium was
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established at Khao Kheow Open Zoo in Chonburi
province, Thailand. The international cooperation
project aims to develop suitable dietary, captive
management and breeding programme for Thai
wild cat that would be applied for conservation in
natural habitat.

From the operation plan, Thailand is suitable
site for establishing clouded leopard breeding
centre. The Smithsonian Institution has long term
scientific collaboration with Thailand since 2002.
The Zoological Park Organization is interested for
international cooperation, which focus on
preservation of reproductive cell. In this
cooperation, the main objectives are to increase
number of cubs in captivity, investigate genetic
diversity both in Thailand and clouded leopard SSP
and develop manual guideline to meet animal
welfare standard. By the way, constructing
enclosure area for clouded leopard conservation
both in natural habitat area and in captive is also
important issue. Thailand is well equipped with
large enclosures suitable for caring clouded
leopards. The majority breeders were born in the
wild (often donated to the center or seized from
Illegal ownership). Unfortunately, most of animals
were not un good health due to unsuitable feeding
and poor care.

Main objectives and achievement
More than 10 years of clouded leopard
research in collaboration between Thailand and the
U.S.; it was showed that there are three factors that
made captivity breeding unsuccessful, which were
unsuitable food, stress from being in captivity and
shelters, and reproductive activity in long term.

Factor 1: The dietary formula for wild cats in
Thailand has high fat content and imbalance of
protein, vitamins, and minerals. This fapd affects

mortality rate in cubs. Thus, the first stage of the
operation is focus on improving the quality of food
with high protein, low calcium and no vitamin.

Factor 2: According to studies conducted
in North America, it is found that small and
low-ceiling cages where animals have no place to
hide from human activities and other larger
predators could lead animal high stress. By the
way, the availability of nest boxes could reduce
stress hormones. A sustained increase of stress
hormones could decrease reproductive capacity in
various animals and even lead to deaths from fights
between pairs during mating. The suitable cages
for clouded leopard have to be enough spacious
and height in order for animal to hide from human
and predator view. In the first phase of the program,
all clouded leopards were relocated from a stressful
environment to isolated space and nest boxes for
sleeping and hiding were provided.
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Factor 3: Natural mating of adult clouded
leopards are far from success. In some cases, it has
taken one and a half years for males and females to
be familiar each other before they can breed safely.
In some cases, even though male and female
possesses great genetic qualities, it is unable to
mate. Hence, it is necessary to hand-raise the cubs
and minimize stress caused by the sights and
sounds of humans and their inability to live in a
group. Additionally, the action plan was established
to prevent or suppress the animals’ aggressive
behavior through the practice of hand-raising,
which will assist future breeding process. The
strategy is selected male clouded leopards (at
around 6 months of age) born in the breeding
program in Thailand with females that are not
blood-related. The pairs will then be grow up
together with the goal of fostering a relationship for
future mating.

This methodology has been adjusted from
previous method by incorporating the new
technique of pairing in order to maintain the
success of breeding. Since 2002, more than 51 cubs

have been born; with 36 cubs survive (71%).
Among of these numbers, some of them (10 cubs)
have been exported to the Consortium in the United
States to begin their new lives with the North
American Clouded Leopard SSP population. Of the
27 clouded leopards in the United States, 22 were
the first generation of offspring (F,), and five were
the second generation of offspring (F,), which were
born from imported cubs and are being raised to
become breeders, and/or be goodwill ambassador
signifying successful conservation of clouded
leopard in Thailand.

The benefits and achievements of the captive
program are summarized as follows:

1. Establishment of the consortium captive
breeding centre at Khao Kheow Open Zoo.

2. Large outdoor enclosed with vegetation
rich in isolate area of the zoo that could reduce
stressful and encourage natural behavior.

3. Improve animal husbandry system, which
includes: the sanitary of the enclosure, provided
clean water daily. Also, improve dietary; low fat,
high protein and vitamin supplement and assess
heath status regularly.

4. Deploy nested-boxes, which special built
for suitable hand rearing and feeding. The boxes
could be protected animal from noisy and zoo
keeper. Furthermore, this technique enables the
animals adapt to new environments (from being
moved to a new rearing area or new enclosure) and
makes pairings more feasible.
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5. Train Thai zookeepers to care for the
clouded leopard in an efficient manner.

6. Successful breeding which 51 cubs were
born and 36 cubs have survived (the survived cubs
were divided into 2 groups; 18 cubs were possessed
in Thailand by Zoological Park organization and
other 18 cubs were located to the U.S.)

7. Transfer 10 cubs overseas under the
special collaborative project with the SSP. However,
eight cubs still exist and have not been transferred
since 2009 MOU as the MOU has not yet been
resolved.

8. Collect semen samples, where more than
30 percent of the samples have shown post-thaw
motility after freezed.

9. Pilot study to use of tracking collars,
which do not induce the release of stress
hormones (verified by corticoid examination in
fecal). Samples can also be collected for the
purpose of examining reproductive and adrenal
glands.

10. Study the relationship between low
levels of corticoid hormone and the effectiveness
of mating (findings to be published in Zoo
Biology Journal).

11. Produce and disseminate literature on

keys success of clouded leopard conservation,
which is used in teaching courses relating to tigers
and cats by the PDZA.

12. An international publication (the
analysis of clouded leopards’ behaviour,
compared with the successful rate of breeding by
Jilian Fazio, head researcher; George Mason
University) (Citation: Fazio, J.M. 2010.
Behavioral Assessment of the Clouded Leopard
(Neofelis nebulosa); A Comparative Analysis of
Reproductive Success).

13. Several major publications such as six
poster presentations, eight international
conferences and nine abstract publications.

14. Conducted workshop about clouded
leopards and small carnivore in Thailand in 2009
at Kasetsart University. There were 40 experts
involved and shared experiences on field survey
and camera trapping about small carnivores in
Southeast Asia.

15. In situ conservation activities using
camera trapping at Huai Kha Khang Wildlife
Sanctuary, Ta Phraya Wildlife Sanctuary, and
Khao Ang Rue Nai Wildlife Sanctuary, as well as
the training of experts in the United States.

Remarks: Reference is made for
collaborative clouded leopards breeding
programme in 2014
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THE SUCCESS OF CLOUDED
LEOPARD ARTIFICIAL INSEMINATION

Clouded leopard is one of the rare species
and most endangered wildlife animals in Thailand
and in the world. They are found only in the South
and Southeast Asia regions. Biological information
on clouded leopards is limited; therefore they are
one of the most challenging animals in terms of
breeding. The joint effort in conservation breeding
between Thailand and the United States has shown
that research and technology are crucial components
for increasing the success of conservation breeding
for rare and endangered animals. In this regard, we
would like to thank Veterinarian Dr. Boripat
Siriaroonrat, Assistant Director of the Bureau of
Conservation, Research and Education, the
Zoological Park Organization, for sharing their
information on this success story. Dr. Siriaroonrat,
who is the director of the clouded leopard breeding
program, had informed us of the program’s initial
success in breeding in order to enhance the
knowledge on artificial insemination of clouded
leopards. In the first part, Dr. Siriaroonrat discussed
the importance of clouded leopard for conservation.

By Editorial Board

They are one of nine panthera species in Thailand

N,
First of all, clouded leopards are beautiful animalsf’h,\

with distinct markings and colors. Secondly,

clouded leopards are natural predators in the

ecosystem and play a role in controlling the
population of their preys. Thirdly, they are rare and
endangered species that should be urgently
conserved. Lastly, clouded leopards were useful in
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the past for their fur and meat. However, the
practice is now problematic and does not create
conservation incentives. For these reasons, both
Thailand and the international community have
given high priority to clouded leopards, which
resulted in the conservation breeding program that
continues on to the present.

“The main challenge of clouded leopards
reproduction is that they are extremely difficult to
breed in captivity. They are among the world’s most
difficult animals to breed, due to the fact that if the
male and female are not good a match, the leopards
will experience stress. The male can become very
aggressive and can even crush the female’s skull in
less than 10 seconds. The stress can also result in
unsuccessful pregnancy despite mating.”

The Thailand Clouded Leopard Consortium
comprises of the Zoological Park Organization, in
cooperation with American organizations, namely
the Smithsonian Conservation Biology Institute &
National Zoological Park, the Nashville Zoo, and
the Point Defiance Zoo & Aquarium. The
Consortium was officially established in 2002 in
order to improve the potential of clouded leopard
breeding outside of their natural habitat, while
taking into consideration genetic diversity and
appropriate genetic management. The Consortium
has been extremely successful in terms of managing
the enclosure’s size, areas, and components, as well
as the animals’ well-being, feeds, and proper
nutrition. Clouded leopards in captivity are healthy
and have been successfully reproduced. The
program also has been successful in matching
leopards for natural mating. Since 2002, there have
been 58 clouded leopard cubs that survived to
adulthood. Sixteen of these cubs were then
distributed to various zoos as the breeding partners
for further reproduction. However, after over 13
years of the program, some of the clouded leopards
still cannot reproduce naturally. The lack of mating

came from multiple factors such as inbreeding,
male’s hostility that often led to injury or fatality of
their mates, as well as trauma suffered by females
after they have been attacked, which resulted in
their refusal to mate naturally. Therefore,
technology is necessary in assisting the breeding
effort, in order to increase the reproduction rate.
The technologies include artificial insemination
(AI), invitro fertilization (IVF) and embryo transfer
(ET).

“Gaining knowledge of clouded leopard
breeding is a crucial task, especially in ensuring
the physical and mental well-being of the animal.
Stress-free animals have good sperm and good
genes, which leads to utilizing research and
technology to increase the success of clouded
leopard reproduction.”

There was only one instance of success in
clouded leopard artificial insemination in the past.
Dr. JoGayle Howard and his team succeeded in
1992, using the technique of Laparoscopic
intrauterine, Al. The team succeeded in producing
two cubsafter 89 days of artificial insemination at
Nashville Zoo, United States. The work was the
only instance of success in this technology.
Afterwards, the technique was adopted into
artificial insemination practice several times, but
no further success has been reported.

For Thailand, in 2014, the Zoological Park
Organization, by the Bureau of Conservation and
Research of Khao Kheow Open Zoo, in cooperation
with the Smithsonian Institute, and the Faculty of
Veterinary Science, Chulalongkorn University,
jointly worked on the research entitled “developing
Technology to Assist with Reproduction to Preserve
Genetic Diversity in Clouded Leopards” The
project was approved by the National Research
Council of Thailand and was partially funded by
the Royal Golden Jubilee (RGJ) Ph.D. Program.
The project studied the possibility of adapting
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successful artificial insemination technology in
felines to clouded leopard breeding. Artificial
insemination was performed twice during 2014 and
2015. The first attempt was conducted in March 8™,
2014, for one clouded leopard in Chiang Mai Zoo,
using the same technique that was successful in
1992, where sperm was injected into a uterus. The
new trial used frozen sperm instead of liquid.
However, the trial was not successful.

On March 11%, 2015, two trials of artificial
insemination were performed on one female
clouded leopard (named Gra Ding) of Khoa Kheow
Open Zoo, as two eggs were found in each ovary of
the leopard, totalling in four eggs. This artificial
insemination had applied Laparoscopic Oviductal
Artificial Insemination (LOAI) technique, which
uses less sperm than the other method. Since eggs
were found in both ovaries and there was a limited
quantity of sperm, the researchers used fresh sperm
from two male clouded leopards, Mei (five million
sperm, inserted into the left ovary) and Sak Da
(eight million sperm, into the right ovary). After the
artificial insemination, the researchers monitored
the changes in progesterone to track pregnancy.
They found that the hormone was higher than the
base line by 72,000 — 480,000 ng/g. Furthermore,
the leopard’s stomach area became larger and its
weight subsequently increased. On June 9%, 2015
(90 days after the insemination), two cubs were
born as a result. This is the first instance of a

successful adaptation of LOAI in a clouded leopard.

Gene Bank or Frozen Zoo

“Wild animals’ gene banks can be regarded
as a frozen zoo, which are a national treasure. The
bank collects genetic material of male and female
animals. Male sperm cells and female eggs, as well
as tissues from deceased animals are frozen in
order to be used in research and knowledge
gathering. The main purpose is to collect the male’s
frozen sperm effectively, which means the sperm
can be used for fertilization in the future after they
are thawed. One of the most important steps is to
develop a wild veterinary team through the
establishment of the Wildlife Reproductive
Innovation Center.”

The Zoological Park Organization has
established the Wildlife Reproductive Innovation
Center as a breeding center with technology as a
main tool for breeding. The center collects technical
resources in rare wild animal reproduction. It also
stores reproductive cells and stem cells in frozen
form, which would secure the future of rare animal
reproduction. The method is as follows:

1. Frozen semen preservation

2. Artificial Insemination (Al)

3. Embryo Transfer (ET)

4. In Vitro Fertilization (IVF)

5. Cloning
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Fertilization, IVF)
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Currently, the Zoological Park Organization has adapted the above-mentioned
technologies to rare wild animals such as antelopes and clouded leopards in order to
solve the problem of difficulties in natural reproduction and to preserve genetic
diversity. As the current population are crucial for genetic preservation, it is vital to
incorporate appropriate reproduction technology in the conservation breeding
effort.

No success can be achieved without obstacles and difficulties. Therefore,
veterinarian, Dr. Siriaroonrat has adopted the principle of His Majesty King
Bhumibol on “understanding, accessing and developing” in his work. He believes
that each animal’s nature must be understood and staff must enhance the
development of existing knowledge and technology. The key to success starts from
good planning. Publication in academic journal is not the goal of this research,
rather, creation of new generations of researchers with expertise is the most
important legacy.

The success of this clouded leopard artificial insemination is considered as the
first step toward progress. The knowledge can be extended to other animals.
Currently, many countries such as Japan, Taiwan, France, and Germany, have
expressed interests in exhibiting the clouded leopards in their countries. Therefore,
clouded leopards can be considered an envoy or ambassador for wild animal
conservation. Besides elephants and tigers, Thai people should pay more attention
to clouded leopards. Many are still unaware of the clouded leopards, a medium-size
leopard with many interesting characteristics. The story of the clouded leopards can
be used as a medium for conservation

and education, as well as to level
uptheresearchand conservation
efforts on wild animals to

reach the international level.
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Environmental Impact
Assessment (EIA)

in Japan

Environmental Impact Assessment (EIA) is
an important method for preventing possible
adverse impacts on the environment caused by
development projects. It is carried out by analysing
potential adverse environmental impacts that may
occur and preparing preventive and mitigating
measures in advance. In Thailand, EIA was a legal
requirement in the Enhancement and Conservation
of National Environmental Quality Act, B.E.2518
(1975). Later in 1981, a notification specifying the
types and sizes of projects requiring an EIA report
was published, covering 10 types of projects.
Further notifications have expanded the coverage
to 36 types of projects. In addition, there is a
notification determining 11 types of projects or
activities which may seriously affect communities
with respect to the environment, natural resources,
and public health that require an EIA report.

In Japan, the EIA system was first introduced
in 1972, albeit not as a piece of legislation. An EIA
report was required for public utility construction

Indhira Euamonlachat*

projects, such as ports, land reclamation, power
plants, and high speed railways (Shinkansen). The
Environmental Impact Assessment Bill was
proposed in 1981, but failed to pass. The Cabinet,
thus, adopted a resolution concerning the standard
of EIA reporting in 1984. Local governments also
have their own laws, regulations, or guidelines
which are applied locally.

Japan later promoted EIA by stipulating in
the “Basic Environmental Law” enacted in 1993
and subsequently the Environmental Impact
Assessment Law was enacted in 1997. Since the
enactment of the EIA law, there have been 142
projects of road and power plant construction as
well as other types of projects.

In 2011, an amendment to the EIA Law was
made allowing an addition of the preparation of
Primary Environmental Impact Consideration
which requires a conduct of Impact Mitigation
Reporting.

* Senior Environmental Expert, Office of Natural Resources and Environmental Policy and Planning
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EIA Procedures in Japan
1. Screening of projects that require EIA  require an EIA report while Class 2 projects will be

(Screening)
Japan employs a list system in their project ~ judgement is made by the permitting agency or

screening by categorizing all projects into 2 classes;  local authority.

Class 1 and Class 2. Projects that fall under Class 1

judged whether or not an EIA report is needed. The

Table 1  Types and sizes of projects under Class 1 and Class 2
Class 2 (The necessity of EIA is
Type Class 1 (requires EIA)
judged per project)
1. Road
National expressway All sizes
Metropolitan expressway 4 lanes or more
National road 4 lanes or more, 10 km or longer 4 lanes or more, 7.5 km - 10 km
Large-scale forest road 2 lanes or more, 20 km or longer 4 lanes or more, 15-20 km
2. River
Dam, weir Reservoir area of 100 hectares or more | Reservoir area of 75-100 hectares or
more
Diversion channel, lake-related Avrea of land alteration larger than 100 | Area of land alteration between
development hectares 75-100 hectares
3. Railway
High speed train (Shinkansen) All
Railway, train track 10 km or longer 7.5-10 km
4. Airport Runway 2,500 m or longer Runway 1,875-2500 m
5. Power plant
Hydraulic plant Output of 30,000 kilowatts or more Output between 22,500-30,000
kilowatts
Thermal power plant Output of 150,000 kilowatts or more Output between 112,500-150,000
kilowatts
Geothermal power plant Output of 10,000 kilowatts or more Output between 7,500-10,000
kilowatts
Nuclear power plant All
6. Waste disposal site Area of 30 hectares or more Area between 25-30 hectares
7. Landfill and reclamation Area of 50 hectares or more Area between 25-30 hectares
8. Land readjustment project Area of 100 hectares or more Area between 75-100 hectares
9. New residential area development project Area of 100 hectares or more Area between 75-100 hectares
i &
10. Industrial estate development project Area of 100 hectares or more Area between 75-100 hectares = i
11. New town infrastructure development Area of 100 hectares or more Area between 75-100 hectares
project
12. Distribution centre complex development Area of 100 hectares or more Area between 75-100 hectares
project
13. Residential or industrial land development | Area of 100 hectares or more Area between 75-100 hectares

by specific organisations
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In addition, port and harbour planning with a
total reclaimed and excavated land of 300 hectares
or more also requires an EIA report.

2. Implementation of EIA

The project proponent is responsible for the
preparation of an EIA report. This is because EIA is
the process for putting environmental considerations
into the project design through an exchange of
views and information among the entities
concerned, and because project proponents know
best about proposed projects and are thus in the
best position to modify the project.

3.Primary Environmental Impact
Consideration

Primary Environmental Impact Consideration
aids the consideration of environmental impact
from an early stage. Documents regarding the
Primary Environmental Impact Consideration will
be gathered by proponents of Class 1 projects.
These documents consist of information for each
topic for environmental evaluation from location
planning, sizes, and options with regards to
location, size, and other issues relating to the
project. These options will then be compared.
Opinions from the public, technical experts, local
authority, and others shall be considered with
regard to potential impacts to the biotic environment,
natural environment, and impact that may occur
from the proposed project.

The project proponent will use the result of
the Primary Environmental Impact Consideration
in the scoping process in the next stage. However,
Primary Environmental Impact Consideration is
voluntary for the proponent of project under Class 2.

—

4. Judgement of Class 2 projects

There is a procedure in place to decide
whether or not a Class 2 project requires an EIA
report. This is because some projects might be
small in size but could be located in an important
area or their operation may cause certain impacts.
The consideration of which will be done individually
on a case-by-case basis.

The judgment is made by the relevant
permitting agency in accordance with the judgment
criteria (for example, decisions on road projects are
made by the Ministry of Infrastructure, Land and
Transport; decisions on power plant projects by the
Ministry of Economy, Trade and Industry, etc.). In
making the judgment, opinions from the prefectural
governor who is well-acquainted with the local
situation should be taken into consideration.

5. Procedure for the draft of the assessment
method (Scoping)

With regard to road construction projects, for
example, the issues to be dealt with in environmental
impact assessment will be different from road
projects proposed in a nature-rich mountainous
region and others proposed in an intensively
developed and air-polluted urban region. Therefore,
environmental impact assessment is different
depending on area or location and the project itself.
The public and local government participation is
required from an early stage before conducting an
EIA. These opinions are taken into consideration in
selecting the evaluation items, and as a result the
project can be assessed in a more site-oriented way.
This stage of the process is called “Scoping”.
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6. Survey, forecast and evaluation
of possible impacts and development of
countermeasures needed (Assessment)

The project proponent carries out a survey,
forecast and evaluation of the environmental
impacts in accordance with the method decided
through the scoping procedure, and considers the
measures necessary to protect the environment.

7. Draft Environmental Impact Statement
(EIS)

Following the survey, forecast and evaluation
process, the next procedure is to listen to opinions
concerning the results of the assessment.

The project proponent prepares the Draft EIS
that explains the assessment results and its approach
to addressing environment protection. The Draft
EIS is then submitted to the local governor and the
municipal mayor. The project proponent must
notify and make the document available to the
public at the local government office and project’s
office for one month. During this period, meetings
are held to explain the content of the Draft EIS so
comments on the Draft EIS can be made.

The project proponent will summarise all the

comments received as well as its response to
provincial and local governments. The governor
shall then provide his/her opinion following a
comment from the mayor while also taking into
account the opinion from the general public.

8. Procedure for the EIS

Following the completion of the Draft EIS,
the project proponent will examine all comments
regarding the draft and compose an EIS report. The
EIS report will be submitted to the relevant
permitting authority (for example, to the Minister
of Infrastructure, Land and Transport in case of
roads or airports), as well as to the Minister of the
Environment, and it is examined from the viewpoint
of environmental protection. The Ministry of
Environment will then send its comments on the
report to the relevant authority. The relevant
authority will consider the comments from the
Ministry of Environment and report its findings to
the project proponent.
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The project proponent will review the EIS
report in accordance with comments and prepare
the Final EIS. The Final EIS will be made available
and disclosed to any person that wishes to examine
or review it at a local government office and the
project’s office for one month. The project
proponent may not conduct any activity relating to
the project until the period of EIS disclosure to the
public expires.

9. Follow-up survey

A follow-up survey is a survey to assess
environmental conditions at the stage of
construction and operation of the project. A follow-
up survey is conducted as part of environmental
protection measures when there is: 1) a high level
of uncertainty in the forecasting; 2) inadequate or
unquestionable expertise with regard to preventive
measures. Results of the follow-up survey are
usually made available to the general public.

Japan’s EIA System at the Local Level

At the local level, the local government
could introduce additional requirement on top of
the EIA Law as follows:

1. Additional project types which require an
EIA report.

2. The application of EIA to small-scale
projects.

3. Public hearing to be held in order to scale
for the public’s opinions.

4.Providing procedures regarding third-
party organisation evaluation.

5.Requiring post-evaluation/follow-up
monitoring of projects.

Differences between EIA system in Japan
and Thailand

Thereare several differences when comparing
the EIA system in Japan and Thailand as follows:

1) In Japan’s EIA system, even though a
project falls under Class 1, the law requires a
Primary Environmental Consideration or report
similar to Initial Environmental Examination (IEE)
for such projects before conducting a Scoping of
EIA report.

2) For Class 2 projects (may/may not require
EIA), the permitting authority will decide whether
or not an EIA needs to be conducted.

3)For EIA in Japan, reports will be disclosed
to the general public for comments from the
Scoping Report, Draft EIS report and Final EIS.

4) EIA in Japan emphasizes that provincial
and local governments provide their comments
regarding the reports. The project proponent must
submit a Scoping Report, Draft EIS and Final EIS
to provincial and local governments who will then
comment on the report within a specified timeframe.
Public opinions are also considered. The Ministry
of Environment and permitting authority will
provide comments following the completion of the
EIA report.

5) After comments from the Ministry of
Environment and permitting authority are provided,
the project proponent will amend its report and
prepare the Final EIS report to be made available to
the public for further comments within 1 month.

6) In addition to EIA Law at the central
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State of Wetlands
in Thailand

The Convention on Wetlands, also known as
the Ramsar Convention, is an intergovernmental
treaty that provides the framework for national
action and international cooperation for the
conservation and wise use of wetlands and their
resources. The convention defines wetlands as
“areas of marsh, fen, peatland or water, whether
natural or artificial, permanent or temporary, with
water that is static or flowing, fresh, brackish or
salt, including areas of marine water the depth of
which at low tide does not exceed six metres".

Therefore, in Thailand, examples of wetlands
include many ecosystems such as streams, rivers,
canals, lakes, as well as coastal areas such as
rock beaches sandy beaches mudflats, coral reefs,
peatlands, seagrass beds, bay, river deltas, estuaries,
swamps, mangroves forests. Additionally, wetlands
include man-made area such as rice paddies,
shrimp farms, salt fields, fish ponds, and reservoirs.

* Envivonmentalist, Professional Level

Wanlop Preechamart™®

Wetlands are the crucial connection for
terrestrial ecosystems and aquatic ecosystems,
as wetlands provide habitat and shelter for both
land and aquatic organism and are vital to lives of
human beings, and animals, for ecology, economy,
and society.

State of the Global Wetlands

The state of global wetlands, obtained by
the Scientific and Technical Review Panel (STRP)
of the Ramsar Convention, through a study of 189
reports of changes in wetlands in 2014, shows the
loss of 87% of wetlands since 1970. The loss rate
between the 20" and 21% century had increased by
3.7 times. In the 20" century, 64-71% of wetlands
were lost. It also shows that in the 20" century,
changes in inland wetlands occurred at faster rate
than coastal wetlands. The global changes and
loss of wetlands is occurring continuously, and is

especially at the alarming rate in Asia.

Biological Diversity Divison, Office of Natural Resources and Enviromneintal Policy and Planning
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The Global Biodiversity Outlook 4 (GBO-4)
showed that natural wetlands and inland wetlands,
as well as marine and coastal wetlands have
declined globally since 1970, as shown in figure 1

The living planet Index 2014 (figure 2),
which was conducted by the World Wild Fund
(WWF), indicates that during 1970-2010, living
organism in wetlands reduced by 76% on average.
The data came from population trends of 757
mammals, birds, amphibians, and fishes.

AT 2 FAdTIR A 2014 (Living Planet Index)

figure2 Living Planet Index 2014

The Millennium Ecosystem Assessment
(MEA) in 2005 showed that inland water
ecosystems and coastal ecosystems were
decreasing at much faster rate than any types of
ecosystem. Furthermore, the rate of loss has not
been improved. The factors that have contributed
to deterioration and loss of wetlands include:

Direct factors such as infrastructure
development, land use, eutrophication, over-
harvesting, utilization of wetlands resources, as
well as invading of alien species.

Indirect factors such as population and
economic growth.

State of Wetlands in Thailand

Wetlands in Thailand cover at least 36,616.16
square kilometers, or 7.5% of the country’s area, in
which 44.8% are inland wetlands, while 55.2%
are coastal wetlands. Many wetlands such as
swamps, marshes, and coastal wetlands have been
turned into agricultural and aquacultural areas.
While some of them have been transformed by the
expansion of community.

From the aerial images of the Land
Development Department taken during the period
of 2006 and 2009, it is apparent that swamp,
marsh and lake areas cover areas of 1,527,737
rais (244,437.92 hectares) while floodplain
and peatland cover the area of 1,712,459 rais
(273,993.44 hectares) and 689,538 rais (110,326.08
hectares), respectively. When the aforementioned
data was compared with the study of Thailand
Institute of Scientific and Technological Research
(TISTR) and Khon Kaen University, which had
been conducted between 2009 and 2012, it is
showed that swamp, marsh, and lake areas were
reduced to 1,478,310 rais (236,529.6 hectares),
while floodplains and peatlands were reduced to
1,350,309 rais (216,049.44 hectares) and 470,777
rais (75,324.32 hectares), respectively.
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From the study of wetlands (swamp and
freshwater wetlands) in the northern Thailand by
TISTR in 2010, which selected 22 study areas such
as Nong Bong Khai in Chiang Rai, Nong Leng Sai
and Kwan Phayao in Phayao, there were changes in
term of both size and physical quality of the areas.
The study incorporated data on land uses in the
last eight years. In 2001, the total area of wetlands
in the 22 study areas was 305,778 rais (48,924.48
hectares). In 2009, those areas were reduced to
120,989 rais (19,358.24 hectares), which mean that
there was annually 7.6% loss. annually. The loss
mainly came from the transformation of wetlands
into other types of land use, such as agriculture,
livestock, and aquaculture.

Status of Biodiversity in Wetlands

Wetlands are areas where terrestrial
ecosystems are linked with aquatic ecosystems, and
are habitats of many important living organisms. At
present, some of them are critically endangered
species, including:

The Spoonbill Sandpiper is a critically
endangered wader. The population has been in a
constant decline. In 2008, there were estimated
120-200 pairs of spoonbill sandpiper in Thailand.
During 2009-2010, the population had reduced
by 88% from 2002, which was 26% reduction
annually. Their habitat, food sources, and water
resources were affected by climate change and the
expansion of urban areas, which resulted in the
critically endangered status of these birds.

The International Union for Conservation
of Nature (IUCN) Red List and Thailand Data
Red List have classified the spoonbill sandpiper as
critically endangered (CR). In Thailand, the bird
can be found during October to December, as they
migrate on the East Asian-Australasian Flyway.
The areas where the spoonbill sandpipers can often
be found are the inner Gulf of Thailand, in salt
farm (where brine is evaporated by the sun) at Pak
Thale, Ban Laem District, Petchaburi Province,
and Kok Kham, Samutsakorn Province. Both

L]

unvauUINYoau
(Spoonbill sandpiper)

areas were established as a flyway site network
under East Asian-Australasian Flyway Partnership
(EAAFP) on December 26", 2015, and January 6™,
2015, respectively, following the cabinet resolution
on July 22", 2010 on the endorsement of the
agreement for Partnership for the Conservation
of migratory waterbirds and the Sustainable Use
of their Habitats in the East Asian-Australasian
Flyway.

Water Onion (Crinum Thaianum Schulze)
is an endamic plant that is classified as endangered,
according to the [IUCN Red list and Thailand Data
Red list. The water onion species can only be
found in one area in the world, which includes the
river and canal of Kapor District and Suk Samran
District in Ranong, as well as Khura Buri District
and Takua Pa District in Phang Nga are the only
one habitat for water onion left in the world.
Residential development and land utilization have
directly caused the population decline of the plant.
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According to the survey of the IUCN
between 2010 and 2011, conducted on main rivers,
the water onion’s spread has declined from 10.73
rais (1.72 hectares) to 3.41 rais (0.55 hectares).
The main cause of this decline is land utilization
of both sides of the riverbanks for residential and
agricultural purposes. Additionally, changes in the
state of the canal has destroyed the ecosystem of
the river. Later, in 2013, the TISTR had conducted
another survey on the water onion and found that
the plant can no longer be found in many sites, such
as Klong Nam Dang and Klong Kapor, Ranong.
The survey also discovered that the number of
sites where the water onion can be found has
continuously declined.

The Management of Wetlands in
Thailand

Since the cabinet approved Thailand’s
status as a party to the Ramsar Convention on
August 26", 1997, which has been entry into
force on September 13", 1998, the Office of
Natural Resources and Environmental Policy
and Planning, as the National focal point of the
Convention, has continuously completed with the
commitment under the Convention. One of the
most persistent problems of the work is lack of
understanding of the role, value and importance
of wetlands. Additionally, wetlands development

projects has always focused on the utilization. Lack
of cooperation among relevant stakeholders in
wetland management. One of the main causes for
this lack of unity is that wetlands’ ecology covers
many ecosystems, such as freshwater, brackish
water, coastal areas, swamps, and rivers, which
make it difficult to establish clear authority and
boundary limits.

In order to achieve sustainable conservation
and utilization of wetlands, a wetlands management
framework was established, with three levels
of operation mechanisms, namely, the National
Environmental Board, the Sub-committee on
Wetlands Management, and the Technical Working
Group on Wetlands, respectively. The development
of wetlands management mechanism on the
cabinet’s resolution includes:

1) Cabinet Resolution on August 1%, 2000,
on the “Resolution of the National Environmental
Board on the Inventory of wetlands of international
and national importance in Thailand and wetlands
conservation measures.”

2) Cabinet Resolution on November 3",
2009 on the “Reviewing the Cabinet Resolution of
August 1%, 2000”, which mainly contains reviews
of the Inventory of wetlands of international and
national importance in Thailand and the wetlands
conservation measures.

3) Cabinet Resolution on May 12,
2015, which is an amendment to the wetlands
conservation measures, regarding the compliance
of the environmental impact assessment report
process according to Article 46 of the Enhancement
and Conservation of National Environmental
Quality Act B.E. 2535 (1992).

Additionally, there was also implementation
of other obligations of contracting parties to the
Convention such as:

Studying and surveying for management,
where research and surveys were conducted in
order to compile an inventory of wetlands. In 1996,
there were surveys of peatlands, swamps, and
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freshwater wetlands (for the North, the Northeast,
and the Central region). There were ecosystems
management projects for irﬁportant wetlands and
a project enhance the effectiveness of wetlands
management between 2008 to 2015. The studies
included the review of the state of areas registered as
wetlands of national and international importance,
especially for swamps, freshwater wetlands, and
other potentially important wetlands.
Cooperation under the Obligations of
the Ramsar Convention, namely designating
suitable wetlands in Thailand for inclusion in a
List of Wetlands of International Importance. As
of February 25", 2016, there were 2,231 proposed

Ramsar sites, which accounted for 214.03 million
hectares. For Thailand, there were 14 sites proposed
and become Ramsar sites. These areas included the
Kuan Khi Sian in Thale Noi wildlife non-hunting
area in Phtthalung, Bueng Khong Long wildlife
non-hunting area and Kudthing wetland in Bueng
Kan, etc.

The priority for the conservation and
sustainable use of wetlands is the promotion of
stakeholders’ participation in monitoring wetlands’
status and planning for management. Additionally,
the roles of local residences and local authorities in
the effective protection, conservation, and use of
wetlands must be supported.
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Significance

Pu Chao Por Luang (Indochinamon
bhumibol) is the largest freshwater crab in the
group of waterfall and spiny rock crab in Thailand.
It is the second largest freshwater crab in the world.
The carapace width is around 31-87 millimeters.
According to Crustacean Fauna in Thailand by
Professor Pibul Naiyanetr (Office of Natural
Resources and Environmental Policy and Planning,
2007), the distribution of Indochinamon bhumibol
is in Loei province. Its local names are Pu Hin, Pu
Pang and Pu Phu Khao. The common names are
giant mountain crab or waterfall crab. Majesty
King Bhumibol Adulyadej allowed permission of
his name to be used as a part of its scientific name
upon the requested from Chulalongkorn University.
The requested was made as part of the Celebrations
on the Auspicious Occasion of His Majesty the
King’s 6" Cycle Birthday Anniversary on 5
December, 1999. The crab’s scientific name is
Indochinamon bhumibol (previously it was
Potamon bhumibol, but the Potamon genus was
divided and a new genus was formed).

* Envivonmentalist, Professional Level

Chatchai Silpsoonthorn* and Benchamaporn Wattanatongchai*

Current Situation and Threat
According to the assessment status of living
organism worldwide by the International Union for
Conservation of Nature; or IUCN; in 2008,
Indochinamon bhumibol is considered endangered
species due to its narrow distribution and lack of
information on its numbers, density, and population
trend. The Office of Natural Resources and
Environmental Policy and Planning, as the National
Focal Point of the Convention on Biological
Diversity (CBD) and the responsible organization
for developing plans, measures, and policies for
biodiversity conservation at national level, realise
the importance of the Indochinamon bhumibol as

Biological Diversity Division, Office of Natural Resources and Environmental Policy and Planning
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endemic freshwater crab and endangered status.
The crab’s natural habitat is restricted to clean
water resources at high altitude. The crab gets
oxygen from water by breath through gills. The
ecological change, in terms of quantity and quality
can affect the crab living.

According to meetings with communities in
Phu Ruea District, Loei province, where the
Indochinamon bhumibol lives, it was found that
local people knows the crab as Pu Hin and did not
know that the crab name “Pu Chao Por Luang” was
granted a royal name in honor of His Majesty the
King since 2000 and did not know that the
Indochinamon bhumibol is the largest freshwater
crab in Thailand. Furthermore, the information
about crab life cycle, numbers of egg and survival
rate of larvae are not know, even though they
consume the crab as a seasonal delicacy between
November and January. Recently, the communities
have noticed that the Pu Chao Por Luang or
Indochinamon bhumibol has been declined in
number and size. From an initial evaluation
performed jointly by Officials of Phu Luang
Wildlife Sanctuary and Loei Provincial Office for
Natural Resources and Environment on
Indochinamon bhumibol status and natural habitat,
it was found that the crab is facing threats from
various factors such as overconsumption, pollution,

tourism activities, and changes in land use.

From Crisis to Opportunity -
Integrated Cooperation to protect
Indochinamon bhumibol

The Office of Natural Resources and
Environmental Policy and Planning, in cooperation
with relevant agencies, namely Phu Luang Wildlife
Sanctuary, Loei Provincial Office for Natural
Resources and Environment, Loei Rajabhat
University, and communities in Phu Ruea District,
Loei, are cooperated to established the “Guideline
for protection of Indochinamon Bhumibol and its
habitat through participation from all sectors”. The

guideline is an integrated cooperation from all

relevant groups, with provide opportunities to
communities to be involved to conserved local
biodiversity resources and realize its value. The
communities then conserve for sustainable use.
The guideline comprises of three urgent goals,
namely 1) generating knowledge and understanding,
as well as community participation in the
significance of Indochinamon bhumibol; 2)
protecting the species and its habitat; 3) establishing
and strengthening the Indochinamon bhumibol
conservation and protection network. The guideline
also includes three long-term goals, which are 1)
supporting studies and research; 2) enhancing the
protection of species and habitat and 3) monitoring
and evaluating. The guideline was approved by the
subcommittee on the Convention on Biological
Diversity meeting on May 2015. The subcommittee
also assigned to establish an action plan, in order to
ensure a concrete result for the protection of
Indochinamon bhumibol and its habitat. The Office
of Natural Resources and Environmental Policy
and Planning by Biological Diversity launch the
action plan to conserve Indochinamon bhumibol
and its habitat through involvement of relevant
sectors. The action plan is five years plan staring
from 2016-2020. The plan was approved by
National Committee on Conservation and
Sustainable use of Biodiversity in October 2015.
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Local Protection..to National
Protection ...to Global Protection

The protection of Indochinamon bhumibol
and its habitat in Loei province that involve with all
sectors is an integrated cooperation strategy by
enhancing community to protect local biodiversity
for sustainable use. The local operation meets the
national level of Master Plan for Integrated
Biodiversity Management. There are four strategies
in the Master plan; the first strategy is the integration
of value and biodiversity management through
participation from all levels. The second strategy is
the conservation and restoration of biodiversity, the
third strategy is the protection of national property
for fair benefit sharing from biodiversity. The
Master plan was approved by the cabinet on March
10%, 2015.

Furthermore, the protection of Indochinamon
bhumibol and its habitat is response to the
Convention on Biological Diversity. The objectives
of the Convention are the conservation of biological
diversity, sustainable use of its components and the
fair and equitable sharing of the benefits arising out
of the utilization of genetic resources. The
protection plan is response to Article 7 of the
Convention mention the identifying and monitoring
components of biological diversity in order to
establish effective conservation measure for
sustainable use and Article 8 of the Convention
mention to establish a system of protected areas or
area with special measures to conserve biological
diversity as well as establish rules and regulation in
order to protect threatened species and its habitat.
In addition, Indochinamon bhumibol and its habitat
protection plan is response Strategic Plan for
Biodiversity 2011-2020 and Aichi targets that
publicise people awareness of the values
of biodiversity and the step they can take to
conserve and use it sustainably in order to alleviate
direct pressure on biodiversity and promote
sustainable use.

Five Year Plan with the goal in 2020

The action plan to protect Indochinamon
Bhumibol and its habitat through participation from
all relevant sectors has five years timeframe, with
targets to be achieved by 2020. The target are
encourage all relevant sectors realize and aware the
importance of Indochinamon bhumibol which
bring about to be conservation and sustainable use
later on. The plan has four measures namely; 1)
educate and raise awareness the importance of the
crab and its natural habitat, 2) conserve and protect
crab species and ecosystem, 3) promote community
participation and relevant sectors for conservation,
restoration sustainable utilization and 4) promote
research and knowledge management of
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the crab and its natural habitat
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measure comprises with guldehne work plan/
prOJects, responsible agency, time frame, and

budget. It is crucial that the responsible agency are

correlated and associated with engaging action to
achieve goal and objective. The Action Plan was
approved by the Conservation and Sustainable Use
Committee on 1/2015 meeting in October, 2015.

Participation of the community for
conservation and sustainable use

The community in Plaba Subdistrict, Phu
Ruea District, Loei, agreed the zoning cannel for
conservation and protection of Indochinamon
bhumibol through channel zoning. Eight channels
in Plaba Subdistrict, Phu Ruea District, Loei. The
community proposed eight channels in the district
for conservation zone and set up the community
rules. The zoning area could be nursing ground for
other aquatic animals at the water source. The
community rule for conservation of Indochinamon
bhumibol is monetary fine.

’l -- o

.

Tl’fé estabhshment channel zoning for'--
conserving Indochinamon bhumﬂyoﬂs ‘!.way to"" '

empower the community to de01de areas and set up

rules for conservation and sustainable utilization. It
would be effective if the operation continue and
expand to other communities that are Indochinamon
bhumipol habitat. The local operations could be
exist the crab in Thailand and in the world.
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“There are fish in the water and rice in the
field” is a phrase often used to describe the rich
natural resources of Thailand. However, paddy
fields nurture more than rice; many organisms also
inhabit the field. Every year, paddy fields support
us in various aspects as a multipurpose ecosystem
that is crucial for human beings.

Ecosystem of Paddy fields
An ecosystem is a community of living
! organisms in association with the nonliving
components of their environment (such as air,
= water and soil), interacting as a system. These
- : biotic and abiotic components are regarded as
- linked together through nutrient cycles and energy
R flows. Paddy fields are a type of agro-ecosystem,
2 by ?“1'!_'_"',1 which humans manage the field for the crop, with
M3 S 2oy the main crop being rice (or other plants). Rice is

“lp not the only useful organism in the field, many

kinds of living organisms that inhabit the site also

@i’. "?"’ provide us with many benefits, directly and
e 1 indirectly. However, sometimes people do not
. realize that profit-driven measures kill these useful

E.— * Technician, National Science Museum
i T .y

e

mﬁﬂ“"”;

1""‘1“3‘ﬁ

organisms by accident. For example, spiders
dwelling in paddy fields control insect populations,

but when farmers spray insecticide in the field, the
spiders are also wiped out.
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Plenty in the Past

Thirty years ago, Nuaklong district of Krabi
province had a large paddy field and natural
resources were abundant. The paddy field supported
food and nurtured the local residents for a long
time.

Around May of each year, the rainy season

began. The first rain brought back lives and many
living beings woke up from their sleep. A mass of
fish swam in search of new habitat. The ample
amount of fish made them easy to catch, even
without any tools. At night, wild frogs woke up
from their hibernation. In paddy fields with water,
male frogs made a sound to adult females and the
breeding season began. The locals commenced
their frog hunting amidst the sound of frogs
croaking all over the field. The white underbelly of
frogs reflected light from whichever direction a
lamp was shone. In just half an hour, many bags
were filled with large frogs and over the next few
days frog meat would be heavily featured on the
menu.

When the sun came out the next day, pond
snails and apple snails roamed all over the field. At
this time, the snails were not fit for consumption as
they were still thin (from hibernation), with their

egattack from crabs. Everyday, the crustaceans
were picked from the field and processed as duck
feed. A week after planting, the mud settled and
water was used to fill the field again. Thus, began
another fishing session in the paddy field. The
fishing can be done both day and night and lasted
until the rice bore grains. The fishing tools changed
from harpoons to coops for hunting so as not to
damage the rice. Catfish, snakehead fish and water
spinach were also abundant during that time; food
was sufficient for everyone and fish curry with
water spinach became a favorite dish.

Approximately three months after planting,
rice grains reached their maturity; water levels
became low and were reduced to a small pond in
the field. Searching for fish in the pond was the
main activity during this time. However, some
ponds were also occupied by snakes (or fishing
birds) and the competition between humans and
animals for fish ensued. This shows the great
diversity in paddy fields. Young, small fish would
be brought to new pools and canals. Only big fish
were selected for cooking, and some were salted
and preserved.

As harvest time approached, the field was
dried, except for large pools or lagoons of still
water. However, the water level was quite low all
over. After the harvesting was done, the last fishing
began. An embankment was set in the lagoon and
water drained. In one or two days, the water would dry
out and the fishing commenced. The lagoons can
yield as much as 1-2 tons of fish, which is enough
for a whole village. These fish were preserved for

consumption in the upcoming dry season. In the dry
season, jambolan (Syzygium cumini (L.) Skeels)
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became ripe, the plant is another gift from paddy
fields.

All year round, people gained more than rice
from paddy fields; there were strong ties between
the people and the land. Variety of foods came from
paddy fields. Unfortunately, that relationship no
longer exists.

Nowadays

After thirty years, the paddy fields were
replaced with buildings and palm oil plantations.
The lifestyle has changed. Even though large
amounts of money can be profited from palm oil,
the market is volatile and the palm oil prices are not
stable. Palm oil plantations do not guarantee
sustainable well-being. When the prices drop,
while living expenses stay the same, debt and
starvation ensue. The future is challenging, with
the constant threat of an economic crisis. People
must prepare to cope with these changes.
Diversity in Paddy Fields

It is unfortunate that no records on the
diversity of the paddy field in the past exist.
Therefore, a comparison with that of the present
day is impossible. However, a recent trip to Kut
Chab district of Udonthani province revealed that
the paddy fields have changed significantly. A sign
of biodiversity resource deterioration appeared.
This situation demonstrates the need for records of
the areas before all resources disappear.

In 2015, the survey on diversity of plants and

animals in the paddy field of Dong Noi village, Kut
Chab district, Udonthani province was taken.
Because of the time constraints, the survey was not
thorough. However, it still showed an interesting
result that over 50 native plant species and over 30
animal species inhabited there. Evidently, the fields
were once forests, and even after the forests were
cleared, many native plants live on. That being
said, all farmlands were once forests, and native
plants can only survive when they are preserved by
the local communities.

The common species of big trees in the area
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were: Velvet tamarind (Dialium cochinchinense

Pierre), a native fruit that is black in appearance.
Dipterocarpus alatus Roxb. ex G. Don, a colossal
plant provides edible mushrooms (Astraeus
hygrometricus (Pers.) Morgan), Schleichera oleosa
(Lour.) ; and Merr, a sour fruit that is a great source
of vitamin C. Other species include Xylia xylocarpa
(Roxb.) W. Theob. var. kerrii (Craib & Hutch.) I.C.
Nielsen, Afzelia xylocarpa (Kurz) Craib, Butea
monosperma (Lam.) Tauab., Lagerstroemia
Sfloribunda Jack., Nauclea orientalis (L.) L., and
Dalbergia cochinchinensis Pierre ex Laness.

Small trees and shrub in the area include
Chingchi (Capparis micracantha DC.), a thorny
plant that produces a tasty red fruit, popular among
children. The tree is also popular with red ants, who
make their nests on the plant. The nests are small,
but full of ant eggs, which is a good source of
protein for the locals. Other species include
Glycosmis pentaphylla (Retz.) DC. and Croton
persimilis Mull. Arg., are medicinal plants.

For the animals, fish were found in abundance
there. Native fish include snakehead fish, climbing
perch, minnow, Siamese mud carp, and gourami,
ingredients for making pickled fish. However, from
interviews with the local residents, it is obvious
that the fish diversity has declined. Amphibians and
reptiles that serve as insect controllers are frogs
dragon lizards, skinks, and snakes, which still

inhabit the land. Kraits (Bungarus fasiatus), a
venomous snake was also found in the survey,
which shows the robust diversity of the land. Vole
was the only mammal found in the field, but avians
were in abundance; the common species found
were mynah, drongo, tailorbird, and coucal.

Overall, the diversity in the paddy field of
Dong Noi village was still high. However, it is
concerned that change of land use will have the
curtain impacts on biodiversity
The Future

During the survey, it was evident that many
plots of the paddy field were transformed to
sugarcane plantations, with monetary incentive as
the catalyst. Sugarcane provides higher income
than rice, which induces the farmers to change their
crops. The future is still unpredictable, only the
farmers hold the power to preserve or abandon the
biodiversity there. One can only hope that
biodiversity will remain.

oy
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Farmer plucking rice : Plucking rice shoots is a part of rice production. This is a preparation of rice shoots

before they are planted in paddy fields.
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The finding of the
Mediterranean Recluse

Spider in Thailand

A research team from the Center of Excellence
in Entomology and Department of Biology, Faculty
of Science, Chulalongkorn University led by a
doctoral candidate, Mr. Narin Chomphuphuang, has
discovered the Mediterranean recluse spider
(Loxosceles rufescens, Figures 1 and 2) from cave in
the vicinity of Plant Genetic Conservation Project
Under the Royal Initiative of Her Royal Highness
Princess Maha Chakri Sirindhorn in Sai Yok district,
Kanchana Buri province. This recluse spider is
infamously known for its high potent venom, which
causes a condition known as necrotic lesion (Figures
3 and 4). The area of origin of this recluse spider lies
within the countries in the Mediterranean region,
though it has spread worldwide into the Americas,
Europe, Russia and Australia. In Asia, L. rufescens is
reported in China, Taiwan, Korea, and Japan. Our
finding is the first documentation for Thailand. It is
found that spiders is restricted disperse exclusively in

the particular cave. It is hypothesized that the spiders

Dr. Natapot Warrit * Narin Chomphuphuang 2

were introduced into the area during World War II via
Japanese military troops. The spiders may come with
equipment and material for the construction of the
infamous “Death Railway” trail (L. rufescens was
documented in Japan prior to the beginning or the
war). Because of the medical importance of this
spider, the report of our finding is accepted and will
soon be published in the prestigious international
scientific journal devoted to the study of spider.

! Lecturer of Department of Biology, Faculty of Science Chulalongkorn University

2 Ph.D. candidate Zoology program, Faculty of Science Chulalongkorn University
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Figure 3 A bite wound generally encountered as a result from the Mediterranean recluse spider
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Figure 4 A developing necrotic lesion as a result from the Mediterranean recluse spider’s bite
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Despite the fact that this recluse spider is well
known for its significant potent venom, research in
the past ten years has shown that only 10% of the
patients bitten by the spider developed necrotic lesion
that need serious medical attention (Figure 4). Most
of the inflicted wounds resemble mosquito bites and
can be healed in a few days (Figure 3). In Brazil, there
is a report on the patient death rate caused by the
recluse spider bites to be 0.05% or 47 cases out of
91,820 victims. In addition, the recluse spider has a
seclusion life style, lives in a sheltered habitat (such
as crevices or corners), nocturnal, and with mild
temperament. Most cases of patients being bitten
were a result from a direct contact or touching the
spider accidentally either via putting on clothing and/
or shoes that resided by the spider. Since, our finding
suggested that this spider has a very limited range in
Thailand, the public should not overreact to this
news, but are encouraged to be aware about the
presence of this medically important arachnid. We
hope that by releasing this information to the public
and press, the doctors in Thailand will have a reliable
reference for their future diagnoses.

General characteristics of the
Mediterranean recluse spider

The Mediterranean recluse spider is a light
brownish-looking spider (Figures 1 and 2). In some
specimens, the body can be seen with dark brown
marking resembling a violin shape on the dorsal area
of the body, hence, it is sometimes being referred to
as “the violin spider”. However, many individuals
have paler marking rendered this character to be
unreliable for accurate identification of the species.
The size of L. rufescens ranging from 7-7.5 mm in
length (measured from the base of the chelicerae to
the end of the abdomen). The overall shape of the
spider is compressed dorso-ventrally with 3 pairs of
eyes (1 on dorsal, the other 2 are ventrally paralleled)
and 4 pairs of slender legs extending laterally to the
body. The abdomen is oval with scattered hairs.
Nevertheless, to be able to accurate confirmed the
identification of the specimens as L. rufescens, a
thorough dissection of the male and female spider
genitalia are utmost necessary to confirm the identity.
Finding “suspicious” brownish-looking spider
resembling what are described above in your home or
other infrastructures still does not validate the finding
of the Mediterranean recluse spider. If you are
suspecting that you have a Mediterranean recluse
spider in your area, please send the specimens (either
dead or alive) to the Center of Excellence in
Entomology, Faculty of Science, Chulalongkorn
University, Pathumwan district, Bangkok, Thailand
10330. We will be able to identify and confirm
whether what you have is a Mediterranean recluse
spider or not.
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