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Angkor aquarium project launched by
US-Cambodian-Japanese venture
State-of-the-art aquarium in Siem Reap is
expected to showcase Mekong species as part
of the first phase of a $70 milion wildlife park
on the edge of Southeast Asia’s largest lake
A group of American, Japanese and Cambodian
investors has started building a state-of-theart aquarium facility as part of a $70 million
investment in a new Angkor Animal Kingdom
in Siem Reap. The world-class aquarium and
other features — including elephant and tiger
sanctuaries, a research facility, a floating market
and a nature walk — are budgeted at $18 million
and mark the first phase in a three-phase project
on a 100-hectare site with construction scheduled
to be completed in May, 2021.
“We are developing several aquariums highlighting
the giant fish of the Mekong River,” said Roger

Mr Meng Hieng at the groundbreaking reception on April 29
Photo: Matt Baddley
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Reynolds, chief excecutive of International Concept
Management Corp (ICM), a US-based aquarium
developer operating from Hong Kong. Speaking at a
groundbreaking reception at the US ambassador’s
residence in Phnom Penh on April 29, Reynolds
said the project had been under discussion for three
years with Cambodian businessman Meng Hieng
whose interests range from a chain of bookstores
in Cambodia, Lao PDR and Myanmar to a travel
agency and a children’s indoor entertainment
centre in Phnom Penh. Apart from Reynolds and
Meng Hieng, other shareholders in the venture
are Cambodian businesswoman Michelle Lau
and Japanese architect and businessman Takuya
Higuchi. Percentages of the stakes held by each of
the four investors were not disclosed.
Among biggest US investments in Cambodia
“This project is one of the biggest American
investments in Cambodia in many years,” said
Michael Newbill, chargé d’affaires at the US
embassy. “Because of US support, this aquarium
and wildlife park will be a world-class destination.
We have the expertise of ICM, the world’s leading
aquarium specialists, to thank for that.” Newbill
said the aquarium would add to the “must-see”
destinations in Siem Reap, home to the Angkor
temples dating back to ninth century. “Cambodia
is getting value added to an already prime tourist
destination,” he said. “This project represents US
investment in a healthy, prosperous, democratic
and secure Cambodia,” he said.
Acting Tourism Minister Tith Chantha told the
reception that he was “convinced” the aquarium
and wildlidfe park would succeed and "potentially
add value to the extension of stay for tourists in
Siem Reap.” He said the number of international
tourist arrivals in Cambodia rose 11 percent
from a year earlier to 6.2 million in 2018 and
was projected to reach 7 million by 2020.
“Domestic tourists also play an important role,”
the acting minister said, adding that the number
of Cambodian tourism visits was estimated at
more than 10 million every year. Tith Chanta said
tourism now accounted for about 13 percent of
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Mr Reynolds

Mr Higuchi

Photo: Matt Baddley

Photo: Supplied

Cambodia’s gross domestic product (GDP) and
generated hundreds of thousands of jobs. He
said the government’s strategy was to continue
developing Cambodia as a “clean and green”
tourist destination with high-quality services
focusing on the country’s tangible and intangible
heritage assets along with other attractions
including natural resources and the Mekong.

noted that the ecosystem supports about 1,000
species of freshwater fish, many of which are
unusual, rare and endangered. He also said that
aquariums could generate income for education
and conservation programs. “The best aquariums
identify funding opportunities through grants and
develop local outreach and conservation efforts.”

'No better location for a new world-class aquarium'
National Geographic Explorer Zeb Hogan, a
conservation biologist who has been working
in Cambodia for more than 20 years, told the
reception that he hoped the aquarium would be a
“positive and life-changing experience” for visitors.
“I can think of no better location for a new worldclass aquarium than on the edge of the Tonle Sap
Lake in Siem Reap,” he said. “Having a stateof-the-art aquarium in Cambodia will showcase
one of the most important ecosystems on earth
— the Mekong River Basin and in particular the
Cambodian Mekong and the Tonle Sap.” Hogan,
who heads the USAID-funded Wonders of the
Mekong project launched in 2017 in collaboration
with Cambodian Fisheries Administration,

April 2019

Hogan noted that the Mekong was a “river facing
many urgent and complex challenges from a
growing human population and accelerating
regional development. We all appreciate the
enormity of these challenges and understand
the need for conservation and education,” he
said, adding that the project could play “such
an important role in supporting biodiversity
conservation, sustainable development and
enironmentally friendly policies.” (see interview
with Dr Hogan on page 10).
Newbill, the American chargé d’affaires, also
highlighted the educational potential of the project.
“We in the United States also value conservation,
Continued on page 9 ...
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Aquarium developer aims to ‘turn cities and countries into destinations'
International Concept Management Corp
(ICM) is a US-based company focussing on
aquariums and other themed attractions with its
Asian headquarters in Hong Kong and offices
in Brazil, Russia and Thailand. The company
was founded in 1995 by Roger Reynolds, who
established Reynolds Polymer Technology Inc as
a manufacturer of acrylic windows for aquariums
in 1987. Both ICM and Reynolds Polymer
are based in Grand Junction, Colorado with
Reynolds serving as chief executive of ICM. He
no longer has a controling interest in the polymer
company, which is now a sub-contractor to ICM.
To improve its turnkey approach to projects,
ICM established three divisions in 2009 — a
design and engineering division, a construction
division and an operations and development
division. In 2011, the company opened an
office in Brazil — now the country with the most
projects in progress (see box on opposite page)
The company expanded its presence abroad
by setting up a design and engineering office in
Thailand in 2012 and an office in Russia in 2013.
The Asian headquarters in Hong Kong was
established in 2015.
Under the company’s three-phase turnkey
approach to projects, the first phase is design
and engineering which involves architects,

Observing an arowana at Aquamundo in Santo Domingo, Dominican
Republic. Located in a shopping centre, the aquarium features 72
exhibits in seven themed zones. ICM, which designed and built
Aquamundo,says the aquarium is the country’s first geared towards
education and conservation.
Photo: ICM
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ICM projects completed and in progress
Azerbaijan

Baku Waves *

Brazil

Acquario Ceara *
Campo Grande *
Catuai Palladium *
Iconic Aquarium *
Litoral Plaza *
Ribeiro Preta *

China

Macau City of Dreams
North City Whale Shark Aquarium *

Dominican Repubic

Aquamundo

Germany

Aquadom

Greece

Porto Elounda De Luxe Resort

Lithuania

AB Baltic Mega Mall

Morocco

Aquadream

Russia

Avia Park Mall
Oceania Mall Aquarium
TPS Mall *

Saudi Arabia

Jeddah Beach

Turkey

Mardan Palace Hotel

United Arab Emirates

Burj-Al-Arab Hotel
Dubai Mall Aquarium

United States

Landry’s Houston
Mandalay Bay Hotel and Casino
Scheels Sporting Goods
Vantage Point Properties

* in progress

engineers and graphic designers “executing
designs once deemed impossible.” This phase
includes using the Building Information Modeling
(BIM) system developed in the United States (see
box opposite). The second phase is construction,
carried out by the ICM Construction division,
“ICM Construction is able to execute designs
once deemed impossible,” the company says.
The third phase is operations and development.
This includes animal sourcing and commissioning
along with branding and commercialisation. “Our
projects turn cities and countries into destinations,”
the company says.
The company says its overall goal is to build
with imagination, innovation and “conservationist
ideals” to create “environmentally conscious and
ecologically sound” projects. Nathan Reynolds,
the company’s chief operating officer based in
Hong Kong, says the aim is for projects that are
“creative, complete, environmentally sound and
delivered over and above preceding expectations.”
Further reading
http://icm-corp.com
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Building Information Modeling
The building industry’s evolution from analog
drawings and text to the digital Building
Information Modeling (BIM) system compares
with changes in the aircraft, microprocessor
and automotive industries. “Early definitions
which assert that BIM is simply a 3D model of a
facility are far from the truth,” America’s National
Institute of Building Sciences says. Such
definitions “do not adequately communicate the
potential of digital, object-based, interoperable
building information modeling processes and
tools and modern communications methods.”
National BIM Standards for the United States
define Building Information Modeling as a
“digital representation of physical and functional
characteristics of a facility.” As such, BIM is a
“shared knowledge resource for information
about a facility forming a reliable basis for

decisions during its life-cycle … from earliest
conception to demolition.”
The National BIM Standards (for which
Version 3 was released in 2015) are a
means of “delivering best business practices
for the entire built environment,” the
institute says. “With open BIM standards
we can build detailed models then deliver
accurate products that can be used during
commissioning and operation to ensure
facility functionality throughout the life of
the facility and to deliver high performance,
carbon neutral, and net zero energy based
facilities.”
Further reading
https://www.nationalbimstandard.org

Artist’s impression of ICM project in Fortaleza, capital of the Brazilian state of Ceara. The company says Acquario Ceara will be the largest
aquarium in the Southern Hemisphere upon completion. In addition to 23 freshwater tanks, it will include an ocean tank, a shark tank, a penguin
exhibition, fish-tank tunnels and a number of touch tanks.
Illustration: ICM
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Franco-Cambodia construction partner
Project partners include Franco-Cambodian
construction company LBL. Established by
lawyer Thierry Loustau-Khao in 1991, LBL
focuses on the high end of the Cambodian
construction market including luxury hotels,
offices and residential buildings. Other activities
include telecommunications infrastructure, public
works, technical construction and specialised
works such as airports, schools and hospitals.
With 120 employees, LBL maintains an office
of architects and an office devoted to technical

and enviromental design. It also has workshops
and joineries with technicians in various trades
including woodworking, metalworking and
waterproofing. Ouside of Cambodia, LBL says
it is developing its activities in Thailand and Lao
PDR. Construction projects in Thailand have
so far focused on resort development on Koh
Samui, an island located in the Gulf of Thailand.
Further reading
https://www.lbl-group.com

Artist’s impression of the $70 million Angkor Animal Kingdom. The first phase — including the aquarium, elephant and tiger sanctuaries, a research
facility, a floating market and a nature walk — is budgeted at $18 million and occupies the left and upper part of the 100-hectare site, located about
20 minutes from the centre of Siem Reap
Illustration: ICM
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Acting Tourism Minister Tith Chantha

Dr Hogan

Photo: Matt Baddley

Photo: Matt Baddley

... Continued from page 5

venues to complement the first phase of the
development. “Phase One alone has the potential
to persuade visitors to spend an additional half
day in Siem Reap. But once all three phases that
we plan are complete, we expect many visitors to
extend their stay by at least a full day,” he said.

the environment and education,” he said. “This
development aligns perfectly with those interests
and it will certainly be a draw to Cambodians who
want to learn about the rich ecosystems of their
home country. In fact, I can’t think of a better way
to promote economic growth and conserve the rich
biodiversity of the Mekong.”
The ICM chief executive said the project would
be “much more” than an aquarium and zoo.
“We will build high-quality natural habitats for the
keeping of Asian terrestrial wildlife whether they
are rescued or captive bred. The complex will
include a botanical garden, a changing exhibit hall,
a reptile house and a replica of a typical Khmer
fishing village,” Reynolds said. “We also intend to
play an important role in collaborating with a local
conservation group and the education sector in the
country. We will build a classroom for behind-thescenes tours for school groups.”
Reynolds said shareholders in the new company
— Angkor Wildlife and Aquarium Ltd — planned to
develop other pavilions, exhibits and hospitality
April 2019

'Passionate and interested in wildlife conservation'
The company says the second phase of the
project will involve a waterpark, a botanical and
butterfly garden, an animal encounter park and
other features including "educational interface
experiences". The third phase will involve a hotel
and interactive water attractions. “We are all very
passionate and interested in wildlife conservation,
habitat protection and many other environmental
issues surrounding the health of our rivers and
lakes.” Reynolds said.
Since establishing ICM in Colorado in 1995,
Reynolds said the company had worked in more than
25 countries. “Our successful partnerships include
Disney, the San Francisco Academy of Sciences, the
Baltimore Aquarium, the Osaka Aquarium, Xcaret
Park in Mexico and Loro Park of the Canary Islands,”
he said (see corporate profile of ICM on page 6).
Catch and Culture - Environment Volume 25, No. 1
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Potential for education and conservation programs
Catch and Culture - Environment asks National
Geographic Explorer Zeb Hogan about the
aquarium’s potential for educating people about
the importance of conserving threatened fish
species. Dr Hogan — a conservation biologist
and research assistant professor at University
of Nevada, Reno — is lead coordinator and
investigator for Wonders of the Mekong, a
USAID-funded project launched in 2017 in
collaboration with the Cambodian government’s
Inland Fisheries Research and Development
Institute (see Catch and Culture - Environment,
Vol 23, No 1). He also hosts Nat Geo Wild’s
Monster Fish television program and has been
working on fish conservation in the Mekong
region for two decades including with the
Mekong River Commission.
CATCH AND CULTURE: When did you first start
working in the Mekong region and when did you hear
about this project?
DR HOGAN: I started working in the Mekong region
in 1996 and visited Cambodia for the first time in 1997.
In 2000, I started the Mekong Fish Conservation
Project in collaboration with the Cambodian Fisheries
Administration, the Mekong River Commission,
and local fishing communities. The Mekong Fish
Conservation Project focused on endangered fish
research and conservation, especially the buy, tag,
and release of Mekong giant catfish, giant barb, river
catfish, seven-striped barb, and giant freshwater
stingray to reduce mortality. Other focuses were
migration studies to understand the ecology of
Mekong fish and education and awareness raising
about the importance of conservation of Mekong giant
fish species. Over the last 20 years, I’ve continued
working in Cambodia, filmed television documentaries
here with National Geographic, and now direct a new
USAID-sponsored research, training, and outreach
project called Wonders of the Mekong. I first heard
about the aquarium project about a year ago through
partners of the Wonders of the Mekong Project.
CATCH AND CULTURE: How do you expect to be
involved as it proceeds?
DR HOGAN: I have enjoyed visiting and working
with aquariums my entire life. As a child, my most
memorable experiences were trips to aquariums,
especially the Steinhart Aquarium in San Francisco
and the Shedd Aquarium in Chicago. When I was
14 years old, I volunteered at the Woods Hole
Science Aquarium where I was responsible for fish
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collections, cleaning
tanks, and feeding the
animals including two
rescued harbor seals.
More recently, I have
attended and presented
at the annual meeting of
the World Association
of Zoos and Aquariums
(WAZA), a global alliance
of regional associations,
national federations,
zoos and aquariums,
dedicated to the care and Dr Hogan
conservation of animals
and their habitats around the world. I also work regularly
with aquariums through my connection with National
Geographic – we have filmed at several aquariums
in the United States, Thailand, and Brazil, and the
National Geographic branded exhibition “Monster
Fish: In Search of the Last River Giants” is currently
touring aquariums and museums throughout the United
States. I would encourage the aquarium to join the
World Association of Zoos and Aquariums. I could
also assist with education and awareness programs,
facilitate partnership with National Geographic to bring
world-class exhibits to the aquarium, highlight local
conservation efforts and challenges, and help identify
which Mekong species are most suitable for display,
and source them responsibly. It is my hope that I can
be involved in this project as an expert advisor, helping
the aquarium fully realize its very promising potential
as a responsibly and sustainably-run education and
conservation center for Mekong aquatic biodiversity.
CATCH AND CULTURE: Do you know which of the
threatened giant Mekong species are the most suitable
for aquarium habitats?
DR HOGAN: Almost all giant Mekong fish – Mekong
giant catfish, giant pangasius (also known as Chao
Phraya catfish), striped catfish, seven-striped barb,
giant barb, and wallago catfish - can do well in
aquariums. Many of these fish grow very, very large:
they are capable of growing to 3 meters in length
in the wild, the largest I’ve seen in aquariums were
about two meters long. Mekong giant catfish, giant
pangasius, striped catfish, seven-striped barb, giant
barb, and wallago catfish can be sourced from captive
populations and thus displaying them in aquariums
would not harm wild populations. Three species, giant
freshwater stingray, giant salmon carp, and giant wolf
carp, are harder — if not impossible — to find in captivity
and so sourcing these animals will be more difficult and
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needs to be done carefully to ensure the survival of
both the wild populations and the individual fish stocked
into the aquarium for display. I hope the aquarium
will also consider displaying some of the Mekong’s
more unusual smaller fish, such as numerous species
of colorful and poisonous freshwater pufferfish, the
flesh-colored bottom dwelling tongue sole, archer and
tigerfish, and endemic humphead carp. About 1,000
species of fish are found in the Mekong – they come
in all shapes, colors, and sizes - and many could be
wonderfully showcased at the aquarium in Siem Reap.
CATCH AND CULTURE: What challenges to local
conservation efforts have been highlighted by Wonders
of the Mekong so far?
DR HOGAN: There are many challenges to
conservation efforts in the Lower Mekong Basin. Rapid,
and in some cases unsustainable, development of the
region threatens the people and wildlife living within
the basin. The accelerating pace of change, coupled
with cumulative impacts of transboundary stressors,
point to a common concern among those who work and
live in the lower Mekong River Basin — a fear that the
river, which is the lifeblood of most of Southeast Asia,
will gradually lose function until it no longer supports
the huge diversity of wildlife and millions of people that
depend on it. Mekong economies are also vulnerable to
the impacts of a degraded Mekong River, and models
of future flow and sedimentation rates suggest major
disruptions to the region’s billion-dollar wild-capture
fisheries and aquaculture industry.
The Wonders of the Mekong Project conducts
applied research, training, and outreach to highlight
the many values (biodiversity, fisheries, ecosystem
services) associated with a healthy, connected Lower
Mekong Basin. The project accomplishes this goal
through applied, interdisciplinary research to improve
understanding, management capacity, and appreciation
of a functional and healthy Mekong River for fish,
wildlife, and people. We also conduct training, capacity
building, and workshops to share knowledge and
perspectives on sustainably managing the Mekong
system. In addition, the project has communications
and educational products designed to increase the
public’s and government’s valuation and conservation
of the Mekong River’s ecosystem services, habitats,
cultural heritage, and biodiversity.
To date, the Wonders of the Mekong Project has
highlighted Mekong biodiversity, fish migrations,
endangered species issues, wildlife trafficking,
climate change, dolphin and turtle conservation, fish

April 2019

sanctuaries, river productivity, potential environmental
costs of hydropower, and many other issues.
CATCH AND CULTURE: How soon could a major
world-class freshwater fish exhibition come to
Cambodia and how long could it possibly last?
DR HOGAN: The National Geographic Society
exhibition “Monster Fish: In Search of the Last River
Giants” is currently touring the United States. The
exhibition includes stunning life-size sculptures,
video installations, and evocative illustrations bring
visitors face to face with fascinating freshwater
fish. The exhibition highlights fish and river basins
around the world, with an emphasis on the Mekong
basin and the efforts to find, research, and protect
freshwater giants. From dispelling legends of maneating fish to examining the role of sport fishermen
as environmental stewards, the interactive exhibition
explores these remarkable fish and the challenges
giant fish face. There may be an opportunity to bring
this exhibition to Siem Reap for the opening of the
aquarium. This would be an exciting partnership
between one of the world’s leading education and
conservation organizations — National Geographic —
and the new aquarium in Cambodia.
CATCH AND CULTURE: Have you seen such
exhibitions generating tourism income that can be
reinvested into education and awareness programs
— especially in developing countries?
DR HOGAN: Yes, aquariums and associated
exhibitions definitely have the potential to generate
tourism income that can be reinvested into education
and conservation programs. The best aquariums also
have dedicated education and conservation staff, who
can also help identify funding opportunities through
grants and develop local outreach and conservation
activities through partnerships with organizations like
USAID and Wonders of the Mekong. The Tennessee
Aquarium and Monterey Aquarium in the United States
are examples of aquariums that, when built, totally
revitalized their communities and used the income
from ticket sales and other sources to become leaders
in education and conservation in their regions. For
example, Monterey Aquarium’s shark exhibit helps fund
white shark research of the coast of California, and
the Tennessee Aquarium, with its focus on freshwater
fish, supports a long-term lake sturgeon reintroduction
program. These aquarium’s also have partnerships
with local schools and universities to provide research
and educational opportunities for students.
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Mekong Delta company breaks ground
on ambitious Vietnamese catfish project
Navico unveils plans to invest $174 million on
a new 600-ha broodstock development and
farming site in An Giang Province with the aim
of doubling export revenues over the next two
years. The company, one of the world’s largest
exporters of ‘pangasius’ catfish native to the
Mekong, says the new facility will incorporate
Japanese and Israeli technologies.
In late 2018, leading Vietnamese catfish exporter
Nam Viet Corp announced plans to set up a new
wholly-owned subsidiary capitalised at VND 540
billion ($24 million). In a public filing to the Ho
Chi Minh Stock Exchange on November 6, the
company — also known as Navico — said the sole
proprietorship would be known as Nam Viet Binh

Phu Aquaculture and that board member Doan Chi
Thien had been appointed to run the company.
Two months later, Navico broke ground on a
two-year project to build what it described as
“the largest pangasius farming site in Viet Nam”
— pangasius being the commercial name for
striped catfish (Pangasianodon hypophthalmus).
Known as ca tra in Vietnamese, the fish is a native
Mekong species for which Viet Nam has long been
the world’s largest producer and exporter (see
page 16). The site in Binh Phu Commune in Chau
Phu District in An Giang Province is located on
the right bank of the Bassac River, about half way
between the Cambodian border and Long Xuyen,
the provincial capital where Navico is based.

Ground-breaking ceremony for the new Binh Phu High-Technology Farming Site in Chau Phu District in An Giang Province on January 9 this year
Photo: Nam Viet Corp
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In a statement dated
January 9, the company
said the new Binh Phu
High-Technology Farming
Site would cover 600 ha
and involve an investment
of VND 4,000 billion ($174
million) over the two-year
construction phase. The
site will be divided into
two areas including a
high-quality three-stage
broodstock production
area covering 150 ha and
requiring an investment
of VND 1,000 billion ($43
million). The other 450 ha
will be devoted to a “hightechnology farming site” in
which the remaining VND
3,000 billion ($131 million)
will be invested.

Site plan for the 600-ha farm which is expected to be completed at the end of 2020
Photo: Nam Viet Corp

Japanese and Israeli technologies
The statement said Navico already had landuse rights on 500 ha in Binh Phu Commune and
that the expanded farming site would “guarantee
pangasius supply for export market expansion.” The
farm would be able to meet the strictest standards
in terms of size, timing and the environment with
100 percent of the products being exported. It
would also include automatic management and
operation systems in areas such as water pumping,
feeding, harvesting, transport and origin tracking.
Efficient environmental protection would involve
nanotechnology and Bakture Powder from Japan to
treat pond water, limit the pumping of sewage and
skip the scraping of mud. “Moreover, researching
and selecting broodstock with Israeli technology will
help increase aquaculture efficiency,” the statement
said.
Navico said it now had 330 ha of farms supplying
95,000 tonnes of pangasius a year and that
annual capacity would rise to 120,000 tonnes after
the project starts operating in the fourth quarter
of 2019. Annual export revenues are projected
to double to as much as $300 million with $150
million coming from the new project.
The statement said the new site would allow
Navico to complete its integrated value-chain
system from feed to end-product and ensure total
April 2019

supply of high-quality broodstock for farming and
export by maximising economies of scale. It added
that the export business was in a “good position”
with estimated revenue of $147 million in 2018.
For the coming year, the statement said, Navico
is targeting overall revenue of VND 6,000 billion
($488 million) and an after-tax profit of VND 700
billion ($57 million). As a “high-technology farming
activity”, the new site will incur zero taxes in the
first three years, 5 percent for the next nine years
and 10 percent after that.
Record profit and sales in 2018
In a subsequent presentation to investors on
January 24 this year, Navico said its net profit
after tax skyrocketed 340 percent from a year
earlier to a record VND 604 billion ($49 million) in
2018 with revenues climbing to an all-time high of
VND 4,118 billion ($335 million), up 40 percent.
Exports advanced 43 percent from a year earlier
to $139 million, eclipsing the company’s previous
export record of $117 million in 2014. The top five
export markets were China (20 percent), Brazil
(17 percent), Thailand (14 percent), Colombia (10
percent) and Mexico (9 percent). The company
said exports and sales of feed accounted for more
than 90 percent of revenue in 2018.
Catch and Culture - Environment Volume 25, No. 1
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The company later announced that Agriculture and
Rural Development Minister Nguyen Xuang Cong
visited Navico’s headquarters in Long Xuyen on
February 17 this year, observing a hatchery and
nursery area where Japanese nanotechnology
had been applied. This technology — which has
already been adopted in northern provinces such
as Hai Phong and Quang Ninh — reduces fish
mortalities, eliminates the need to replace water
and is at least 10 percent more efficient than
regular methods, it said. Navico further disclosed
that 30 percent of the construction of the new Binh
Phu site had been completed and that the nursery
area using Israeli technology was expected to be
finished in April.
Navico has been processing pangasius for export
since 2000 when it established its first plant in
Long Xuyen. The company set up a second in
2004 and a third in 2006, leading it to claim the
mantle as the world’s largest pangasius exporter
in 2007. Since then, it has established a fourth
processing plant and an aqua feed mill, branched
out into tilapia farming and set up a fish-breeding
centre. Today, it’s among the top three pangasius
exporters in Viet Nam —
and therefore the world
— with 49 percent of its
shares held by foreign
investors, according to
filings with the Ho Chi
Minh Stock Exchange.
Rival from Australia
The Long Xuyen-based
company is reportedly
not the first company
to venture into “hightechnology” pangasius
farming in Viet Nam.
According to the country’s
official Vietnam News
Agency (VNA, or TTXVN
in Vietnamese), that
prize goes to Viet Uc
Pangasius Joint Stock
Company based in the
nearby Tan Chau, a
district on the right bank
of the Mekong River
and also in An Giang
Province.

14

VNA reported that Prime Minister Nguyen Xuan
Phuc visited the company’s high-tech pangasius
farm in Tan Chau on December 14. The report
said the farm was “built separately from residential
areas” with a solar energy system providing
electricity. Viet Uc Pangasius “is the only company
in Vietnam applying high-tech programmes to
monitoring fish and producing analyses with
software, thus capable of selecting breeds with the
best genetic material,” it said.
The report said selective breeding had produced
pangasius “less prone to disease and with a faster
growth rate which have adapted to the province’s
environment.” The farm reportedly covers more
than 100 ha and will have the capacity to produce
1 billion pangasius fingerlings a year, with initial
sales expected in April.
Korean investment
It was not clear how much Viet Uc Pangasius
was investing in the Tan Chau operation. In
September last year, however, the VNA-owned
daily newspaper Viet Nam News reported that
South Korea’s STIC Investment Inc was investing

Vietnamese Agriculture and Rural Development Minister Nguyen Xuan Cuong (right) visiting a pangasius
farm during a trip to the Nam Viet Corp headquarters in the An Giang provincial capital of Long Xuyen on
February 17
Photo: Nam Viet Corp
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Vietnamese Prime Minister Nguyen Xuan Phuc (thirt from left) visiting Viet Uc Seafood’s new high-tech pangasius farm in Tan Chau District in An
Giang Province on December 14 last year
Photo: Chinhphu vn

$33 million in parent company Viet Uc Seafood
Corp, citing a report in an online business
newspaper. It said the initial investment of $16.5
million was through the Korean company’s Pan
Asia Technology Fund and that a similar amount
would be invested through another fund. Earlier,
the newspaper said, Viet Uc Seafood received an
investment from Lotus Asia Investments, managed
by Lombard, a North American-based fund
management company
Viet Uc Seafood is a leading local shrimp producer
which has been operating as a foreign company in
Viet Nam since 2001 when its founding president
— Vietnamese-Australian businessman Luong
Thanh Van — established a hatchery in Binh Tuan
Province. According to the Viet Nam News report
in September, Viet Uc Singapore Co was the
company’s largest shareholder before the Korean
investment with 56 percent followed by Luong
Thanh Van with 19.2 percent. Lotus Asia and a
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company called Viet Uc Hong Kong Co each held
11.5 percent. “Viet Uc Seafood has not announced
a new structure of its shareholders after receiving
investment from the Korean fund,” the newspaper
said.
Further reading
Nam Viet Corp (2019) Binh Phu Farming Site Groundbreaking
News. January 9, 2019. Nam Viet Corp, Long Xuyen.
Nam Viet Corp (2019) Nam Viet Corporation: Q4 2018
Results. January 24, 2019. Nam Viet Corp, Long Xuyen.
Nam Viet Corp (2019) Minister of Ministry of Agriculture and
Rural Development visits Nam Viet Corporation. February 17,
2019. Nam Viet Corp, Long Xuyen.
Viet Nam News (2018) South Korean investor pours funds
into Viet Uc Seafood. September 13, 2018. Viet Nam News,
Hanoi.
VNA (2018) PM visits high-tech tra fish farm in An Giang.
December 14, 2018. Vietnam News Agency, Hanoi.
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Vietnamese catfish exports surge
26.5 pct to record $2.26 bln in 2018
Exporters enjoyed unprecedented sales abroad
last year. But how long will the export boom for
the Vietnamese catfish industry last?
Buoyed by record high prices, Vietnamese exports
of pangasius catfish surged 26.5 percent from
a year earlier to an all-time high of $2.26 billion
last year, the Vietnam Association of Seafood
Exporters and Producers (VASEP) reported on
March 25 this year. The association noted sharp
increases in exports to the United States and
other members of the Association of Southeast
Asian Nations (ASEAN), notably Thailand and the
Philippines. Exports to China including Hong Kong
were also strong while shipments to the European
Union recovered from a recent consumer scare
triggered by negative media reports (see Catch
and Culture - Environment, Vol 23, No 2).
‘Farmers and exporters have achieved victory’
VASEP said 2018 was the first year in two
decades that pangasius had enjoyed such
“spectacular growth in price” and pointed to
“positive changes” in export markets. “Both
farmers and exporters have achieved victory,”
it said. “ After a long time, pangasius business
has grown again.” Pangasius is the commercial
name for two closely related species of shark
catfish native to the Mekong — striped catfish
(Pangasianodon hypophthalmus) and Bocourt’s
catfish (Pangasius bocourti). Viet Nam is by far
the world’s largest producer of pangasius, with
most farms and processing plants located in the
Mekong Delta, especially in the provinces of Dong
Thap, An Giang and Can Tho.
VASEP said the increase of almost 60 percent in
exports to the United States partly reflected the
outcome of the latest anti-dumping tax review by
the US Department of Commerce. The review
resulted in tax rates on pangasius that were “much
lower” than those in the previous review. The rates
were only preliminary but “generated goodwill” for
companies exporting to the US market. Another
positive factor for exporters was recognition
by the US Food Safety Inspection Service that
the Vietnamese catfish control system was
16
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equivalent to the US system. At the same time,
US-China trade tensions were an “opportunity” for
Vietnamese pangasius to gain market share at the
expense of Chinese tilapia in the United States.
The association said exports to China including
Hong Kong were up almost 29 percent from 2017.
Growth had "cooled down" compared with two
years earlier. “However, this is still considered a
potential and large export market of Vietnamese
pangasius export enterprises,” VASEP said.
‘EU market has prospered again’
Exports to the EU grew at a slower pace of 20
percent but were promising. “The EU market
has prospered again after years of gloom,”
VASEP said. The four largest importers were the
Netherlands (up 33 percent), the United Kingdom
(up 6 percent), Germany (up 11 percent) and
Belgium (up 12 percent). “Pangasius products
are competing with tilapia and Alaskan pollock
in some key markets in Europe,” the association
said. VASEP also noted re-exports of pangasius
within the EU, especially to central and eastern
European countries without major sea ports.
Among the EU re-exporting countries last year
were the Netherlands (€31 million), Belgium
(€14 million) and Germany (€8 million). “This is
a good signal for Vietnamese pangasius in these
markets,” the association said.
VASEP said a 42 percent increase in exports
to other ASEAN countries reflected “many
advantages and high demand” — especially in
the Philippines where Vietnamese exports leapt
32 percent from 2017. Among other big markets
in Southeast Asia, exports jumped 49 percent to
Thailand and 21 percent to Singapore.
The association also noted a bigger market for
Vietnamese pangasius in the Middle East, with
exports to the United Arab Emirates more than
doubling last year. Since the beginning of 2018,
exports recorded triple-digit growth. “Forecasting
in 2019, exporting pangasius to this market will
continue to grow positively because of high
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demand for stable imports,” VASEP said.
Tough times ahead?
But record prices of VND 36,000 ($1.57) per kg
last year evaporated in the first few months of
2019. According to local news reports, prices
for pangasius — known as ca tra in Vietnamese
— sank to around VND 29,000 ($1.26) in early
February and fell further to around VND 24,500
($1.07) in early March. “The local tra fish sector
is facing multiple difficulties as the price of tra fish
has plunged due to stagnant outbound sales,” the
newspaper Saigon Times reported on March 11,
warning that the sector was facing “tough times”
this year. The low price in March “has left local tra
fish farmers on the verge of losses.”
Ong Han Van, deputy director of Truong Giang
Seafood Joint Stock Co in Dong Thap, reportedly
blamed weaker demand in the United States and
China. He was quoted as saying that Chinese
traders — who had earlier been buying tonnes
of fish every day — were no longer coming to
Viet Nam. Asian and European buyers were
meanwhile waiting for cheaper prices before
buying again while plans to increase farming areas
by 50 percent were worsening the situation, Van
reportedly said.
The Sai Gon Giai Phong newspaper reported
earlier that authorities were targetting the value of
pangasius exports to reach $2.4 billion this year,
an increase of 6 percent from 2018. Vietnam
Pangasius Association Chairman Duong Ngia
Quoc was quoted as saying that experts, farmers
and exporters should restructure production
towards high-tech and “smart” development.
Farmers needed to ensure product quality, apply
technology to reduce costs and pay attention
to environmental issues, Quoc reportedly said.
The report said the association was focusing on
improving fingerlings by upgrading hatching and
nursing processes and using biological products
and vaccines to increase the resistance of
fingerlings to disease.
Neutral outlook for sector in 2019
BIDV Securities Co (BSC), a subsidiary of
the Hanoi-based Bank for Investment and
Development of Vietnam, expects future
expansion of the pangasius business to come from
growth in the scale of production. “The expansion
will meet the high market demand, but will put
April 2019

downward pressure on (the) selling price when
supply becomes massive,” the BSC research unit
said in its Vietnam Sector Outlook 2019 published
on January 29.
BSC has a “neutral” outlook for the Vietnamese
fisheries sector this year. According to the
company, lower tax rates on pangasius imported
to the United States will create a “more favourable
environment” and US-China trade tensions will
continue to be an “opportunity” for Vietnamese
exporting to both the United States and China. But
it also noted “many risks in the pangasius industry
in 2019” given the recent historical peak in prices.
“It is hard to see a sharp increase in price as in
2018,” BSC said, adding that it expected prices to
decline by 7 percent in 2019.
As for specific exporters, BSC said the results
of Vinh Hoan Corp (VHC) — the world’s biggest
pangasius producer — were better than expected
in the first nine months of last year with revenue
rising 7 percent from a year earlier to VND 6,465
billion ($281 million). During the same period,
net profit soared 74 percent to VND 1,035 billion
($45 million). And in the first 11 months, exports
climbed 27 percent to $348 million. BSC estimated
that the company, based in Dong Thap, was able
to increase its share of the US pangasius market
to 60 percent last year, up from an estimated 54
percent in 2017.
“However, we believe that there will be many
risks for VHC in 2019,” the securities firm said. In
addition to unsustainably high prices, it warned
that lower tax rates in the United States “will
encourage other businesses to start exporting
back to the US, reducing VHC’s market share.”
Vinh Hoan’s growth this year is expected to come
from expanding its farming area by 200 ha.
Further reading
BSC (2019) Vietnam Sector Outlook 2019. BIDV Securities
Co, Hanoi.
Sai Gon Gia Phong (2019) Pangasius exports expected to
reach $2.4 billion this year. February 11. Party Committee of
the Communist Party of Vietnam, Ho Chi Minh City.
Saigon Times (2019) Tra fish sector faces tough times. March
11. Saigon Times Group, Ho Chi Minh City.
VASEP (2019) Pangasius exports flourished again. March 25.
Vietnam Association of Seafood Exporters and Producers,
Hanoi.
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River guardians protect giant turtle eggs
By: Chhut Chheana *
Former egg poachers find new lease of
life protecting turtle nests along the
Mekong River in northeast Cambodia
Under a scorching afternoon sun, Chan Nin and
her nephew Kong Theary scour the beach of
an isolated island in the Mekong River in Kratie
Province in northeast Cambodia. “There!” says
Nin, pointing to a set of tracks in the soft sand.
“The nest must be up there.” Barefoot, the two
reach the top of the river bank and begin poking
the sand with short wooden sticks, soon finding
what they’re looking for. Nestled about 30 cm
down in the ground are several small turtle eggs.
“They must have been laid last night,” says
Theary.
The eggs belong to a female Asian giant softshell
turtle (Pelochelys cantorii), a very rare species that
in Cambodia occurs only along a short stretch of
the Mekong River. Known as la mech in Khmer,

the reptile can grow up to 200 cm long and weigh
as much as 50 kg. The animal spends up to 95
percent of its time hidden under the sand, keeping
a small part of its nose and mouth above ground to
catch prey.

The Asian giant softshell turtle is a very rare species that in Cambodia
occurs only along a short stretch of the Mekong
Photo: Chhut Chheana

Chan Nin (right) and her nephew Kong Theary (left) looking for Asian giant softshell turtle nests in Kratie Province in northeast Cambodia
Photo: Chhut Chheana
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The species is classified as
“endangered” by the International
Union for the Conservation (IUCN).
That means it’s facing a very high
risk of extinction in the wild the
near future. One problem is that
the turtle’s eggs — traditionally
harvested by humans for food — are
vulnerable to poaching. After the
female lays its eggs, typically 20
to 30, it returns to the river, leaving
the eggs to hatch by themselves, a
process that takes 55 to 60 days.
That’s why Nin and Theary have
come to this remote beach. They
make up one of six patrol teams
protecting the nests along this
section of the river. To make sure
fishermen don’t snatch the eggs first,
the patrol team gets up as early as
4 am to begin its survey by small
motor boat.
“If I find eggs, I will leave them at
the same place they are, and then
erase the tracks, so that no one else
will know that there are eggs there,”
says Nin, who has worked as a river
guardian since 2010. “When I was
13 years old, I followed my mother
collecting turtle eggs for food. At the
time, the turtles were abundant in
the Mekong in my village. But now I
would never ever do that again.”
Theary was also a poacher who
collected turtle eggs for food before
he become a patrolman. Now, he
and his aunt patrol the river for eight
days a month as part of the guardian
program, which is funded by the New
York-based Wildlife Conservation
Society. The patrolling schedule
follows the Budhist calendar and the
guardians receive a monthly salary
of $140 each, plus $40 for gasoline
for the patrol boat.
* Mr Chheana is the designer of Catch and
Culture - Environment and also communications
coordinator of the USAID-funded Wonders of the
Mekong project launched last year in partnership
with the Cambodian Fisheries Administration and
University of Nevada, Reno, the United States.

Aerial view of the east bank of the uninhabitated island on the Mekong River where the
turtle eggs were found
Photo: Chhut Chheana
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Updated MRC database estimates
1,148 fish species in Mekong Basin
Ecological knowledge advances but challenges
remain in how to preserve fisheries in the face
of rapid development and climate change
The Mekong River Commission has launched
an updated fish species database providing
comprehensive information on fishes in the
Mekong Basin including the Sekong, Sesan and
Srepok rivers and the Tonle Sap River. The MRC
Database for Mekong Fish Species records 474
fish species through the commission’s monitoring
between 2003 and 2017, with about 80 percent
being migratory species. The database includes
225 species in the “3S” system comprising the
Sekong, Sesan and Srepok rivers spanning
northeast Cambodia, southern Lao PDR and the

Central Highlands of Viet Nam. Also recorded are
137 migratory fishes in Cambodia’s Tonle Sap
River, home to the largest commercial fishery in
the basin. By reviewing other studies from multiple
sources, it was estimated that the Mekong Basin
has 1,148 fish species.
“For the first time, our database provides a
comprehensive list of Mekong fish species with
their key bio-ecological characteristics collected
both from our own monitoring and other studies,”
the then MRC chief executive officer Pham Tuan
Phan said in a statement released on December
19. “The database can aid in various fish
assessments, including fish species composition,
abundance, stock and distribution, and bio-

Cambodian fishmongers handling marble gobies (Oxyeleotris marmorata) at a market in Prek Pnou in Ponhea Leu District in Kandal Province in
December last year. Prek Pnou is located on the Tonle Sap River about 9 kilometres north of Phnom Penh. The middle basket mainly has climbing
perch (Anabas testudineus) and giant glass perch (Parambassis wolfii). The next basket contains small barbs while the basket at the back has a
wallago (Wallago attu) and a couple of black-spot catfish (Pangasius larnaudii).
Photo: Chhut Chheana
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ecological and population dynamics studies.”
Inland fisheries of the Lower Mekong Basin (LMB)
are the world’s largest. In 2016, the MRC Fisheries
Programme estimated an annual yield of 4.4
million tons from capture fisheries and aquaculture
in 2012. Based on first-sale prices in 2015,
production was worth about $17 billion. More than
40 million people — two-thirds of the population of
the LMB — are actively involved in the sector. Fish
provide between 50 and 80 percent of the animal
protein for the basin’s population. Production
from capture fisheries and aquaculture in 2015
was equivalent to 18 percent of the previous
year’s GDP in Cambodia, contributing more to
the country’s economy than rice production. In
Lao PDR, the fisheries value was equivalent
to nearly 13 percent of the country’s GDP.
Although proportionally less significant to national
economies, Mekong fisheries in Thailand and Viet
Nam added well over $5,500 million to GDP (see
Catch and Culture, Vol 21, No 3).
Eleven guilds
The Database for Mekong Fish Species was
used for biological resource assessment in the
MRC’s Study on Sustainable Management and
Development of the Mekong River including
Impacts of Mainstream Hydropower Projects
published in late 2017. It documents 11
ecologically distinct groups or guilds for the total
1,148 fish species. Three are more vulnerable
to changes in river hydrological conditions than
other groups. The three groups make up about
25 percent of the species. One of these is mainchannel residents or long-distance white fishes
that require stamina to swim to distant spawning
grounds or take refuge in the main channel.
Another guild is the main-channel spawners or
short-distance white fishes that spawn in the
main channel, tributaries or margins upstream of
floodplain feeding and nursery habitats, often with
pelagic egg or larval stages.The third group is the
floodplain spawners or grey fishes. Fishes of this
guild undertake migrations from floodplain feeding
and spawning habitats to take refuge in the main
channel during the dry season.
Through its former Fisheries Programme, the MRC
sampled and assembled available fish species at
38 monitoring sites between northern Lao PDR
and the Mekong Delta in Viet Nam between 2003
and 2017. The sites were river sections or reaches
April 2019

Fish species in ecologically distinct groups

The 474 species recorded by MRC monitoring include
four fishes that could not be assigned to any guild

Illustration: MRC

of several kilometres in length. Each had three
fishermen collecting daily catch data that was then
logged. Various types of fishing gear were used
with gill nets being the most common.

'The MRC sampled and assembled
available fish species at 38 monitoring
sites between northern Lao PDR
and the Mekong Delta in Viet Nam'
Since the mid-1990s, the MRC and its national line
agencies in member countries have monitored fish
abundance and diversity in the Mekong. Results
from this monitoring and other fisheries research
and development in the region are published
regularly in Catch and Culture — Environment.
A report published by the MRC and WorldFish
in 2013 recorded only 877 fish species in the
Mekong River. At the time, only three ecological
fish groups of white, black and grey fishes were
known. “Our knowledge about fish and fisheries
in the basin has advanced, but challenges remain
now and in the future in how we preserve these
resources in the face of rapid development and
changing climate,” Mr Pham said.
This article is an edited version of a news release issued by the
Mekong River Commission Secretariat on December 19, 2018.
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US soybean group launches $17 mln
project for fish feed in Cambodia
American farmers see local aquaculture
industry demand for soybean protein reaching
100,000 tonnes a year by 2030
The American Soybean Association launched
a five-year project in January this year to
strengthen the development of Cambodia’s
aquaculture industry with high-quality feed. The
Commercialization of Aquaculture for Sustainable
Trade project plans to “accelerate production of
high-demand fish species for the Cambodian
market and develop a lasting aquaculture
industry,” a statement said. “A key aspect of the
project strengthens local production of high-quality
feed and fish.”
Financed by the US Department of Agriculture, the
$17.1 million project is being carried out through
the Missouri-based association’s World Initiative

for Soy in Human Health. Daryl Cates, an Illinois
soybean grower who chairs the initiative, told
the launch that Cambodia’s small-and mediumsized enterprises were “well-positioned to drive
commercial growth in the aquaculture sector –
both to produce a consistent supply of quality fish
and increase market demand for quality assured
inputs, like fish feed, and related aquaculture
support services.”
Other industry representatives attending the Phnom
Penh launch included board members of the
Missouri Soybean Merchandising Council Board
and a director of the North Dakota Soybean Council.
The statement said the local economic impact of the
project is expected to exceed $300 million over five
years. “Cambodia’s aquaculture industry demand for
soybean protein is projected to reach 100,000 metric
tons per year by 2030,” the association said.

Cambodian Agriculture, Forestry and Fisheries Minister Veng Sekhon (front left) attending the project launch with US Chargé d’Affaires Michael
Newbill (front right) along with members of the American Soybean Association and Cambodian government officials in Phnom Penh on January 31
2019
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More sales to Cambodia
“This project means increased sales of US
soybeans to Cambodia,” US Embassy Chargé
d’Affaires Michael Newbill said. “The result will be
increased production of locally raised high-quality
protein source that Cambodians will enjoy eating
and greater ties between our two countries.”
A joint statement by the Department of Agriculture
and the soybean association identified the
project partners as Kansas State University,
Auburn University in Alabama and World Vision
along with “key Cambodian public and private
sector partners” including the Royal University of
Agriculture and the University of Battambang. The
project plans to focus on Phnom Penh and six
provinces — Kandal, Kampong Cham, Kampong
Thom, Siem Reap, Battambang and Pursat. In
addition to commercial freshwater fish producers,
project beneficiaries are expected to include feed
mills, hatcheries, nurseries, extension workers,
wholesalers, retailers, financial institutions,
students and other small and medium-sized
enterprises in the commercial aquaculture value
chain.
Charoen Pokphand
Ahead of the launch in January this year, the
soybean association said it had spent most
of November last year meeting with project
partners, fish producers and feed mills that buy
US soybean meal such as Thai agro-industrial
conglomerate Charoen Pokphand Foods Public
Co Ltd. “The largest feed mill and poultry producer
in Cambodia, CP imports about 50,000 tons of
soybean meal per year for feed production for
many target species (but not yet fish) and they
appreciate US origin for its quality and amino
acid profile,” it said. According to the association,
a visit to a tilapia study by a local university
showed “substantial room for improvement.” It
said the new project would work with Kansas
State University’s Sustainable Intensification
Innovation Lab to “strengthen local universities’
ability to teach and certify experts in aquaculture
techniques and management practices, including
proper feed and feeding techniques.”
Changing trade flows
The announcement of the new project in January
followed a week-long meeting of the US Soybean
Export Council’s aquaculture team for Southeast
Asia in Thailand in December last year. The team
April 2019

Project activities
The five-year Commercialization of Aquaculture
for Sustainable Trade project will focus on
“technology transfer for commercial, private
sector-driven activities to push market growth
and increase the supply of Cambodia-grown,
quality-assured fish with competitive prices,”
the joint statement said. Activities include
national aquaculture association development
and market-driven focal farmer organizations;
feed and seed input supply and market
linkages; private sector-led extension services;
demonstration farms/research and training
centers led by local universities; premium fish
marketing; access to finance for value chain
actors; and compliance with sanitary and
phytosanitary standards.
The statement said the project would be aligned
with the Royal Government of Cambodia’s
Strategic Plan for Aquaculture Development,
promoting increased access to seed and
feed while strengthening links in the value
chain — from hatcheries to fish producers
and buyers and distributors. “Cambodia will
benefit from increased confidence and access
to high-quality fish grown in Cambodia,
produced and handled with proper standards.
In addition, the national economy will benefit as
Cambodia joins a global market as a consumer
and supplier of locally raised, high-quality
freshwater aquaculture products,” it said.
“Current aquaculture practices put unsustainable
pressures on wild fisheries for feed and seed.
Soybean products provide an affordable
source of protein that can partially replace
fish protein to ensure lower production costs,
sustainable wild fisheries, good water quality and
affordable aquatic-source proteins. Consistent
soybean supply complements locally-available
feed ingredients and plays a critical role in
commercial aquaculture growth in Cambodia.”
meeting was to discuss “regional and program
approaches to orient the aquaculture program to
identify how its technical activities can better serve
trade concerns,” said the council, which is also
based in Missouri.
“Particularly in light of the recent US/China trade
Catch and Culture - Environment Volume 25, No. 1
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Visit to existing American Soybean Association fish feed project which also includes the Cambodian Fisheries Administration and Worldfish
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issues, it is more important than ever that the
team takes the opportunity to change the soy
trade flows both in the short term and to cement
the soy preference to US soy in SEA nations,” the
export council said. Southeast Asia “is one of the
most important and dynamic areas for aquaculture
globally, with a large and well-established
aquaculture industry that can continue to grow
in size and intensity. World-class aqua feedmill
operations continue to expand in this region,
presenting an opportunity for a higher usage and
inclusion of US soybean meal.”
Depressed prices
In its latest Food Outlook released in November
last year, the Food and Agriculture Organization
of the United Nations (FAO) noted that world
soybean prices had slumped to a 10-year low in
June in response to China’s proposed retaliatory
trade tariffs against the United States 2018 (see
box at right). Prices remained “distressed” as US
crop reports signaled record yields and production.
According to the biannual report, only 210,000
tonnes of US soybeans were shipped to China
between September 1 and November 1 last year,
down from about 5 million tonnes during the same
period in 2017.
For 2019, international trade in oilseeds and
oilmeals is forecast to recover slowly, “mainly
reflecting uncertainties about the US-China
trade relations and related slowdowns in import
demand. These uncertainties, together with
currently positive global production outlooks, have
kept international soybean prices under strong
downward pressure in recent months.” Looking
ahead, the report said factors affecting soybean
crops in South America and palm oil production
in Southeast Asia would play a “key role” in
determining international prices for soybeans and
other oilseeds. “Developments regarding the USChina trade relations will also be critical,” it said.
Tim Loh, the Soybean Export Council’s regional
director for Southeast Asia, subsequently indicated
that low prices were an opportunity for American
soy exporters to diversify into new markets. “This
is the time … to convince all the target audiences
that have noted that they would use US soy if it
wasn’t for the price differential to do so while we
may have a comparative advantage in US soy
prices,” he said in late January.
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Tariffs, retaliatory tariffs and mitigation
In July last year, the United Sates announced
that a list of products imported from China
worth $200 billion would be subject to additional
duties of 10 percent. The list included wheat,
rice, maize and soybean products. In August,
China announced a list of additional tariffs
ranging from 10 to 25 percent on $60 billion
worth of US imports including wheat, rice,
soybean and maize products. To mitigate the
effects of these retaliatory tariffs in response to
the additional tariffs on China, the United States
launched a support package worth $12 billion.
A Market Facilitation Programme provided
for direct payments of about $4.7 billion to
producers of which $3.6 billion was earmarked
for American soybean farmers with enrolment
in the programme running from September to
January this year.
Source: FAO (2018)
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Forecasts see 70 to 80 pct chance of
El Niño developing this year
Japanese forecasters see warmer conditions
in the Mekong region and other parts of Asia
in March as consistent with the patterns of
past El Niño events. If El Niño does develop
this year, Australian forecasters expect it to be
short lived and weak.
The El Niño Southern Oscillation monitoring
system used by the ASEAN Specialised
Meteorological Centre (ASMC) moved from
“neutral” status to “watch” in April, increasing the
likelihood of El Niño conditions. In Southeast Asia,
that means drier than normal rainfall conditions,
especially between June and October which
corresponds to the monsoon period in the Mekong
region. “Signs favouring El Niño conditions are
emerging and are predicted to be gradually
strengthening in the next three months,” the ASMC
said in an update issued on April 11.
Anomalies in sea-surface temperatures over
the tropical central Pacific were “warm” between
December and February. “The current values
are near but below the El Niño threshold,” the
Singapore-based centre said. At the same time,
subsurface temperatures had accumulated
“sizeable warm anomalies” in the central Pacific.
“These subsurface warmer waters are expected

Monthly average sea surface temperatures and anomalies in March
(above) with 1981-2010 as the base period for normal (below)
Source: Japan Meteorological Agency
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Wet season to be delayed in Cambodia
A relentless heatwave in Cambodia
in March and April was expected to
continue until the third week of May with
temperatures climbing to as high as 42
degrees, Agence Kampuchea Presse
(AKP) reported on April 23. Chan Youtha,
spokesman at the Ministry of Water
Resources and Meteorology, was quoted as
saying that high temperatures were being
driven by the “strong influence of El Niño in
the region.” He reportedly said that the wet
season — which usually starts around the
middle of May — would start later than last
year, urging rice farmers to start planting by
the third week of May.

to flow to the surface and further warm the (seasurface temperatures) to above the El Niño
threshold.”
The centre said modelling by various international
agencies for the second half of 2019 showed a
wide range of possible outcomes from a neutral to
a strong El Niño. “This high degree of uncertainty
is consistent with the lower predictability at
this time of year for El Niño,” the centre said.
“The range of possible outcomes from model
predictions can be expected to become narrower
over the next three months.”
According to the Climate Prediction Division
of the Japan Meteorological Agency, El Niño
conditions were considered to have persisted
in the equatorial Pacific in March with an 80
percent likelihood of continuing into the northern
hemisphere summer. In an update issued on April
10, it said sea-surface temperatures in March were
above normal in most of the equatorial Pacific
except the area around Indonesia.
The Japanese agency said the area-averaged seaApril 2019

Climate (1)

Rainfall forecast as ‘lower than the average in many years’ in some parts of Viet Nam
The Vietnamese Ministry of Agriculture and
Rural Development warned in March that more
than 67,000 ha of farmland nationwide was likely
to be hit by drought and saltwater intrusion if a
lack of rainfall persisted, Vietnam News Agency
(VNA) reported. The report on March 26 quoted
the ministry’s Directorate of Water Resources as
saying that more than 3,000 ha of crops were
facing water shortages in the Central Highlands
alone and that 220 ha of crops could be lost.
“Plants on around 37,000 ha of farmland could
be adversely affected by unfavourable weather
conditions, mostly in the provinces of Dak Lak,
Dak Nong and Gia Lai,” the report said. All three
provinces are located in the Lower Mekong
Basin.

'Saltwater intrusion in river mouth
areas of the southern region will be
more serious than in 2017 and 2018’
“The Directorate of Water Resources recently
worked with relevant agencies on plans
regulating reservoirs, in a bid to cope with
drought and water shortage,” the report.
“Localities are instructed to keep a close watch

on weather conditions and water supply, to take
timely measures against drought and saline
intrusion in the north-central, Central Highlands,
and Mekong Delta regions.”
The National Centre for Hydro-Meteorological
Forecasting (NCHMF) reportedly warned a
month earlier that rainfall from late February to
May would be “lower than the average in many
years” in the Central Highlands, the southcentral region and the south. “The NCHMF also
predicted that saltwater intrusion in river mouth
areas of the southern region will be more serious
than in 2017 and 2018. It recommended southern
localities proactively gear up to deal with the
situation,” VNA reported on February 22. At the
same time, the typhoon season in the Western
Pacific was “likely to come later than the average
of many years,” the report said.
Further reading
VNA (2019) High risk of drought in central region in next
three months. February 22, 2019. Vietnam News Agency,
Hanoi.
VNA (2019) Over 67,160 ha of land threatened by drought,
saline intrusion. March 26, 2019. Vietnam News Agency,
Hanoi.

surface temperature in the tropical western Pacific
region was “below normal” in March and likely to
be “below normal or near normal” from spring
to summer. But the area-averaged sea-surface
temperature in the tropical Indian Ocean region was
“near normal” in March and likely to be “near normal
or above normal” over the same period.

forecasting El Niño-like ocean temperatures in
May. But most models were indicate a cooling
through the northern hemisphere summer, with
only three of eight models still forecasting El Niñolike warmth in the northern autumn. “This indicates
that if El Niño does develop it is likely to be short
lived and weak,” the bureau said.

“Warmer-than-normal conditions in the Philippines,
the Indochina Peninsula, Indonesia and India,
and drier-than-normal condition in the Philippines
and the Indochina Peninsula in March 2019 were
consistent with the common patterns of the past El
Niño events,” the agency said.

In the Indian Ocean, the Australian agency said,
most climate models were indicating that the
Indian Ocean Dipole was likely to be “neutral” for
the rest of the northern hemisphere spring but
migh turn “positive” in the northern summer or fall.

The Australian Bureau of Meteorology offered
an outlook similar to the Japanese forecast,
saying there was a 70 percent chance of El Niño
conditions developing. In its more recent update
on April 16, the bureau said climate models were
April 2019

Further reading
http://asmc.asean.org/asmc-el-nino/
http://www.bom.gov.au/climate/enso/
http://ds.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html
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Two El Niño scenarios for the region
On April 24, the United Nations Economic
and Social Commission for Asia and the
Pacific (ESCAP) and ASEAN released a 64page report on building resilience to drought
in Southeast Asia. The report, entitled Ready
for the Dry Years, focuses on Cambodia, Lao
PDR, Myanmar and Viet Nam. Below are edited
extracts from the report related to past El Niño
events and two scenarios for less severe and
more severe events in the near future (2021 to
2050) and the distant future (2071 to 2100).
In Southeast Asia, the strongest El Niño events on
record were in 1982-83, 1997-98 and 2015-2016.
All three resulted in widespread drought. But the
spatial patterns of the three events differed. During
the 1997 El Niño, drought was concentrated in
the northern part of Southeast Asia — Cambodia,
Lao PDR, Malaysia and the Philippines (see map
below). In 1982 and 2015, on the other hand, the
spatial pattern of droughts spread more towards
Indonesia.
The 2015 El Niño was weaker than those in 1982
and 1997. But it was one of the warmest, as
shown by the temperature anomaly derived from
data from the Climatic Research Unit at University
of East Anglia with more than 40 per cent of the
region experiencing warmer temperatures of
more than 0.5°C than in an average year. The
precipitation anomaly in September and November
of 2015 was less than in 1997 but was higher than
in 1982, and was more severe and affected more
areas.
Drought severity in Southeast Asia is likely to see
geographical shifts. Climate conditions for the near
and far future scenarios suggest that droughts are
more likely to become severe in the region. The
variation in rainfall pattern (anomaly) and projected
higher temperatures in the future are the likely
cause of extreme dry conditions that have a high
probability of leading to severe droughts.
A study published by the Royal Netherlands
Meteorological Institute carried out an analysis
for seven domains (see map above) The analysis
covers three periods — the historical period (1971
to 2005), the near future (2021 to 2050) and the
distant future (2071 to 2100). Drought severity
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Domains for drought severity change analysis

Source: Hariadi (2017)

is measured using the Palmer Drought Severity
Index.
Much will depend on the severity of El Niño
events. The analysis offers two scenarios — the
first is based on the less-severe 1982 El Niño and
the second assumes more extreme conditions
similar to the 1997 El Niño.
Scenario 1 — Less-severe El Niño
Historically, droughts have been concentrated over
the north and south of Viet Nam, the southern
part of Sulawesi and Borneo, and the central part
of Java, Sulawesi and Papua. In the near future,
El Niño events, 1982, 1997 and 2015

The Self-calibrated Palmer Drought Severity Index measures rainfall
and temperature
Source: United Nations (2019)
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MRC regional flood centre to change name as it takes on drought activities
The Mekong River Commission (MRC)
announced on April 25 plans for its regional flood
centre in Phnom Penh to incorporate drought
monitoring and management activities. Under
the changes, the Regional Flood Management
and Mitigation Centre will be renamed as the
Regional Flood and Drought Management
Centre. The announcement came during a twoday meeting of the MRC’s Joint Committee in the
Vietnamese city of Vung Tau.
“The improved centre aims to provide faster
and accurate flood and drought forecasting
and warning information throughout the year

to communities potentially affected by rapid
fluctuations in water levels and more extreme
floods and droughts,” a statement said.
Le Duc Trung, current chair of the Joint
Committee — comprising senior officials from
Cambodia, Laos, Thailand and Vietnam — noted
the “changing context” of the Mekong basin and
its "vulnerability to more extreme weather" due
to climate change. “We need to be more agile
and responsive,” Dr Trung said. "Our centre
will be the answer, but it needs to be equipped
with advanced technologies and appropriate
capacities to perform effectively.”

this area is also likely to experience more severe
conditions. In this scenario, the drought area in the
southern part of Viet Nam will have extended to
Cambodia and the southern part of Thailand, with
similar conditions in the southern part of Sumatra
and Borneo (see upper map on next page).

affect Thailand, half of the south Sumatra and
most areas of Borneo, Sulawesi and Papua.
Furthermore, extreme drought conditions are likely
to spread all over the region. Around 64 per cent of
the area will be affected by extreme drought (see
lower map on page 31).

In the distant future, conditions will be more
severe. Almost every part of Thailand and
Cambodia is likely to have moderate to extreme
drought. The northern part of Viet Nam and some
parts of Malaysia will have extreme drought
conditions. For Indonesia, drought will be
evident across the whole country, though in the
Philippines the outcome will be more variable. In
total, 96 per cent of the ASEAN region is likely to
be affected by drought (see lower map on next
page).

Many ASEAN countries were badly affected by
the 1997-98 El Niño event. But they should be in
a better position to address future events. Most
countries have better infrastructure to produce
seasonal forecasts. They also convene regular
platforms via the Monsoon Forum through
which they can engage with forecast users.
Nevertheless, there is still more to do. In particular,
countries need to move from generic forecasts to
more customized drought forecasting and early
warning services that could enable early action in
priority sectors such as agriculture and water.

Scenario 2 — More-severe El Niño
For more severe El Niño conditions, in both the
near and distant futures, the northern part of Viet
Nam and Lao PDR will face extreme drought. In
the near future, there will also be severe drought
conditions in the eastern part of Sumatra, the
northern part of Borneo and the southern part of
Papua. Between the historical and near future
periods the percentage of the area affected by
drought will have increased from 40 to 63 per cent
(see upper map on page 31).
In the far future, severe drought is likely to
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Further reading
Hariadi, Mugni Hadi (2017). Projected drought severity
changes in Southeast Asia under medium and extreme
climate change. Wageningen University and Research,
and Royal Netherlands Meteorological Institute, Ministry of
Infrastructure and the Environment, KNMI Scientific Report
WR-2017-02. (M.Sc. thesis report). Available from: http://
bibliotheek.knmi. nl/knmipubWR/WR2017-02.pdf.
United Nations (2019) Ready for the Dry Years: Building
Resilence to Drought in South-East Asia. United Nations
Economic and Social Commission for Asia and the Pacific,
Bangkok, and Association of Southeast Asian Nations,
Jakarta.
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Less extreme El Niño, near future (2021 - 2050)

Source: United Nations (2019)

Less extreme El Niño distant future (2071 - 2100)

Source: United Nations (2019)
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More extreme El Niño, near future (2021 - 2050)

Source: United Nations (2019)

More extreme El Niño, distant future (2071 - 2100)

Source: United Nations (2019)
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New rice, tasty fish
Exhibition in Ubon Ratchathani features foods
from one of Thailand’s leading producers
of high-quality rice which is also home to
abundant rice-field fisheries based
on native Mekong species
In Northeast Thailand, known locally as the Isan
Region, rice fields have been estimated to account
for 95 percent of the land classified as wetlands.
Other significant wetland habitats are lakes and
ponds — both natural and artificial — along
with swamps. The latter include back swamps,
grasslands and marshes and are known for their
high fish productivity. Rice fields are also highly
productive. Most have ponds dug at the lowest
levels to attract fish when annual floodwaters start
receding, usually in September. Before the ponds
dry out at the end of the rice-harvesting season,
the fish are removed along with other aquatic
animals such as frogs, shrimps, crabs, clams
and snails which are all widely consumed in the
northeast along with various insect species.

To mark this important season, Ubon Ratchathani
University Natural History Museum of Fisheries
(UNMF) arranged an exhibition of local produce
focusing on rice, fish and organic vegetables
in December last year. Ubon Ratchathani is
Thailand’s easternmost province and also among
the largest and most populous of the 20 provinces
that comprise the northeast, the country’s poorest
region (see page 39). Located along the Mekong
mainstream in the lower part of the northeast,
it includes the Mun River and the Chi River
which together form one of the most important
sub-basins in the Lower Mekong Basin. Ubon
Ratchathani is also part of the “Emerald Triangle”
where Thailand shares borders with both the
northern Cambodian province of Preah Vihear and
the southern Lao province of Champassak.
The nine-day exhibition — Khao Mai, Pla Man
(“new rice, tasty fish”) — took place in a food
center of Sunee Tower, a shopping mall, cinema
and hotel complex in downtown Ubon Ratchathani,

Confluence of the Mun River (left) and the Chi River (above) looking upstream from Wang Yang Village in December last year. The village is located
in Bung Wai Sub-District in Warid Chamrap District in Ubon Ratchathani Province.
Photo: Chhut Chheana
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China

Viet Nam

Myanmar

Lao PDR

Nakhon
Phanom
Sakon
Nakhon
Mukdahan

Yasothon

Amnat
Charoen

Thailand
Ubon
Ratchathani
Sisaket

Cambodia

Viet Nam

Location of Ubon Ratchathani and nearby provinces served by Ubon Ratchathani University within the Lower Mekong Basin (red line)
Map: Chhut Chheana
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Deputy Provincial Governor Chalermphon Mungkung opening the local produce exhibition in Ubon Ratchathani on December 8 last year. The
deputy governor emphasised government strategies for organic farming in Ubon Ratchathani and the neighbouring provinces of Sisaket, Yasothorn
and Amnak Chareon. The southern Isan region is being promoted as a centre for quality food with high standards for agricultural products and
sustainable land use that takes the environment and biodiversity into account.
Photo: Chhut Chheana

which is located on the Mun River. The exhibition,
the first of its type, opened on December 8
last year with an address by Deputy Provincial
Governor Chalermphon Mungkung.
In addition to food produce, the exhibition featured
an aquarium display highlighting important
Mekong fish species (see opposite). This was
organised by students from the Department of
Fisheries of the Faculty of Agriculture at Ubon
Ratchathani University, a public university based
in nearby Warin Chamrap District where the
museum’s collection is housed (see page 41).
The exhibition was supported by the Faculty of
Agriculture to promote collaboration between the
university and other sectors. This includes training
for students to gain experience working with the
public and private sectors with support from the
Plant Genetic Conservation Project — a royal
initiative of Her Royal Highness Princess Maha
Chakra Sirinthorn — and the National Research
Council of Thailand.
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According to Dr
Chaiwut Grudpan,
who heads the
fisheries department,
the exhibition was
funded from a
university grant to
help maintain the
museum. Sunee
Tower offered free
space to exhibitors,
allowing groups
like agricultural
cooperatives
to meet directly
Exhibition booklet
with customers.
Agriculture, forestry and fisheries is the main
economic activity in the northeast, accounting for a
fifth of regional output.
The exhibition offered the university a chance to
highlight more than 30 native species important for
local rice-field fisheries and showcase fingerlings
April 2019
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Fingerlings produced by Ubon Ratchathani University students
Sixteen species and one hybrid produced by students over past decade

Scientific name
Indigenous food fishes
Barbonymus altus
Chitala ornata
Clarias batrachus
Clarias macrocephalus
Hemibragus spilopterus
Hemibagrus wyckioides
Labeo chrysophekadion
Ompok siluroides
Osphronemus goramy
Pangasianodon hypophthalmus
Pangasius larnaudii
Indigenous ornamental fishes
Mystus leucophasis
Pseudomystus siamensis
Exotic and hybrid fishes
Clarias gariepinus
Dawkinsia exclamatio
Maylandia lombardoi
C. gariepinus x C. macrocephalus

English name

Thai name

Red-tailed tinfoil
Clown featherback
Walking catfish
Big-head walking catfish
Yellow catfish
Red-tail catfish
Black shark minnow
Butter catfish
Giant gourami
Striped catfish
Black-spotted catfish

Pla tapean thong
Pla krai
Pla duk dan
Pla duk oui
Pla kod leung
Pla kod kaew
Pla ka
Pla cha-oan
Pla raed
Pla sawai
Pla tepo

Asian upside-down catfish
Asian bumblebee catfish

Pla kod kub hua
Pla khyaeng hin

North African catfish
Exclamation barb
Kenyi cichlid
North African walking catfish hybrid

Pla duk yak
Pla tapean india
Pla mor fah
Pla duk big oui

Source: UNMF/UBU

produced by students. At the same time, the
exhibition was able to increase public awareness
about exotic species and a couple of hybrid fishes
that are being promoted to local fish farmers (see
page 38). For people in northeastern Thailand,
these fish are not as popular as native Mekong

species, notably those from the shark catfish
family (Pangasiidae) which tend to fetch higher
prices at local markets. A 20-page exhibition
booklet produced by the university highlighted
Continued on page 39 ...

Important shark catfishes in Ubon Ratchathani

Ten Pangasiid species highlighted at the exhibition

Scientific name
Helicophagus leptorhynchus
Pangasianodon gigas
Pangasianodon hypophthalmus
Pangasius bocourti
Pangasius conchophilus
Pangasius krempfi
Pangasius larnaudii
Pangasius macronema
Pangasius sanitwongsei
Pseudolais pleurotaenia

English name
Rat-faced catfish
Mekong giant catfish
Striped catfish
Basa catfish
Snail-eating catfish
Sea pangasiid catfish
Black-spotted catfish
Long-barbels catfish
Giant pangasius
Sharp-belly catfish

Thai name
Pla sawai hnu
Pla buk
Pla sawai
Pla mong
Pla sai yu
Pla sauy hang leung
Pla tepo
Pla sangawat
Pla tepa
Pla sangawat tong son

Threatened status (IUCN)
Data deficient
Critically endangered
Endangered
Least concern
Least concern
Vulnerable
Least concern
Least concern
Critically endangered
Least concern

NB: Under IUCN definitions of threatened categories, species face “extremely high risk of extinction in the wild in the immediate future” if they are
critically endangered, “very high risk of extinction in the wild in the near future” if they are endangered and “high risk of extinction in the wild in the
medium-term future” if they are vulnerable
Source: UNMF/UBU
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Native Mekong fishes in aquarium displays prepared by the Ubon Ratchathani University students for the exhibition in December. The species on
this page are a marbled goby (Oxyeleotris marmorata) (top), a long-fin mud carp (Leptobarbus leptocheilus) (bottom left) and a moonlight gourami
(Trichopodus microlepis) (bottom right). The fishes on the opposite page are a big-head walking catfish (Clarias macrocephalus) (top) and a redtailed tinfoil (Barbonymus altus) (bottom).
Photos: Lem Samean
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A big-head walking catfish (Clarias macrocephalus)
Photo: Chaiwut Grudpan
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Exotic species and hybrids promoted to Ubon Ratchathani farmers
Scientific name
Exotic species
Cirrhinus cirrhosus
Clarias gariepinus
Cyprinus rubrofuscus
Hypophthalmichthys molitrix
Labeo catla
Labeo rohita
Oreochromis niloticus
Osphronemus goramy
Piaractus brachypomus
Trichopodus pectoralis
Hybrids
C. gariepinus x C. macrocephalus
P. larnaudii x P. hypophthalmus

English name
Mrigal carp
North African catfish
Amur carp
Silver carp
Catla
Rohu
Nile tilapia
Giant gourami
Pirapitinga
Snakeskin gourami

Thai name

Origin

Pla naun chan
Pla duk yak
Pla nai
Pla leng heu
Pla kaho india
Pla yisok ted
Pla nin
Pla raed
Pla jalamed nam jeud
Pla salid

India
Africa
China
China
India
India
Africa
Thailand (not LMB)
Brazil
Thailand (not LMB)

North African, walking catfish hybrid Pla duk big oui
Black-spotted, striped catfish hybrid Pla morakod

Thailand
Thailand

Source: UNMF/UBU (LMB = Lower Mekong Basin)

Among the species listed above, mrigal carp
(Cirrhinus Cirrhosus) was introduced from India
to Lao PDR in 1977 and Thailand in 1979 (and
from Lao PDR to Viet Nam in 1984). It is thought
to be breeding naturally in the Lower Mekong
as its fry have been found in the mainstream in
Northeast Thailand. No natural stocks or impacts
have been clearly identified.
Amur carp (Cyprinus rubrofuscus) is commonly
identified as common carp (Cyprinus carpio), a
fish native to Eastern Europe and Central Asia.
Many cultivated stocks of the common carp in Asia
are in fact the Amur carp, a species native to East
Asia including the Amur River between Russia and
China. Both seem to have been introduced from
China, Japan, Israel and Germany to Thailand
from 1913 onwards (and from Thailand and India
to Lao PDR in 1977 and from Hungary to Viet Nam
in 1969 and 1975). They are widely established in
the wild and now considered a permanent element
of Mekong fauna in many areas. They are not
seen as an immediate problem in the Mekong,
although southern Lao fishermen are concerned
because they eat the eggs of local fish.
Silver carp (Hypophthalmichthys molitrix) was
introduced from China to Thailand in 1913 (and
Viet Nam in 1958). Its fry have been found in the
Mekong, indicating that it may be established in
the lower basin as well.
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Rohu (Labeo rohita) was introduced from India
to Thailand in 1968 (and from Thailand and India
to Lao PDR in 1977 and from Thailand and Lao
PDR to Viet Nam in 1982 and 1984). Its fry are
occasionally found in the Mekong mainstream,
indicating that it is breeding naturally although
some may be escapees from farms.
Nile tilapia (Oreochromis niloticus) was
introduced from Japan to Thailand in 1965 (and
from Taiwan Province of China, the Philippines
and Thailand to Viet Nam in 1973 and 1994).
It is established in rivers and reservoirs across
the region, although it has tended to disappear
in some areas. It is not known to have any
detrimental environmental impact throughout its
introduced range, although small native species
in southern Thai streams disappeared once Nile
tilapia became established.
Further reading
Huckstorf, V. 2012. Cyprinus rubrofuscus. The IUCN Red
List of Threatened Species 2012: e.T166052A1108337.
http://dx.doi.org/10.2305/IUCN.UK.2012-1.RLTS.
T166052A1108337.en
Welcomme, R. and Chavalit Vidthayanon (2003). The
impacts of introductions and stocking of exotic species in the
Mekong Basin and policies for their control. MRC Technical
Paper No. 9. Mekong River Commission, Phnom Penh.
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Economic snapshot
The 20 provinces of Northeast Thailand
generated about 10 percent of the country’s
economic output in 2016, according to the
National Economic and Social Development
Board (NESDB). Agriculture, forestry and
fisheries accounted for 21 percent of gross
provincial product (GRP). Apart from rice, the
main crops were sugarcane, cassava and
vegetables. Livestock production included cattle.
In 2016, GRP per capita was THB 76,207 ($2,310)
— the lowest among the country’s seven regions
and about a third of the national average. GRP per
capita in Ubon Ratchathani Province was lower
than the regional average at THB 66,247 ($2,010).
Neighbouring provinces were even poorer with
GRP per capita of THB 64,298 ($1,950) in Sisaket,
THB 59,319 ($1,800) in Amnat Charoen and THB
54,047 ($1,640) in Yasothon, the country’s poorest
province after Nong Bua Lam Phu in the upper
part of the northeast region.

... Continued from page 35
10 of these local fishes. Four of them face high
risks of extinction in the wild, according to the
International Union for the Conservation of Nature
(IUCN), a group based in Switzerland.
"The Mun-Chi watershed is the largest subbasin in the Lower Mekong Basin with 300 fish
species reported in field surveys,” Dr Chaiwut
says. "Various types of natural fish habitats exist
alongside human activities such as agriculture
and industry. In the lower part of the watershed,
wild-caught fish from rice fields still generate
remarkable incomes for local communities after
the rice harvest every year. Primary data on fish
distribution patterns and species composition in
rice fields are very important to support long-term
strategies for sustainable use.”
Dr Chaiwuth says local people prefer two
indigenous species of air-breathing catfish over
hybrids produced with an African species —
especially the native big-head walking catfish
(Clarius macrocephalus). This species dominates
catches from rice field fisheries. Large big-head
walking catfish were selling for about THB100
April 2019

It’s not clear how much fisheries
contribute to economic output in the
region. For the whole of Thailand,
inland fisheries production came to
197,000 tonnes in 2015, according
to a country profile by the Southeast
Asian Fisheries Development Center
(SEAFDEC) in Bangkok. Apart from
Nile tilapia (Oreochromis spp.),
important freshwater species were silver barb
(Barbonymus gonionotus), striped snakehead
(Channa striata), walking catfish (Clarias spp.)
and the giant freshwater prawn (Macrobarchium
rosenbergii).
Further reading
NESDB (2018) Gross Regional and Provincial Product,
Chain Volume Measures 2016 Edition. National Economic
and Social Development Board, Bangkok.
Thana Yenpoeng (2017) Fisheries country profile: Thailand.
Southeast Asian Fisheries Development Center, Bangkok.

($3.12) a kilogram at the Talaad Thai Wholesale
Market near Bangkok as the exhibition was being
held in mid-December — more than twice the price
of “Mekong-African” hybrids. These are produced
by mating females of the native species with males
of the North African catfish (Clarias gariepinus).
According to an MRC Technical Paper published
in 2003, the African species was introduced to
the Thai part of the Mekong Basin from Lao PDR
around 1987 and to the Lao part of the basin
from Viet Nam some seven years earlier. It was
transferred to the Vietnamese part of the basin
from the Central African Republic in 1974.
The paper, by British fish biologist Robin
Welcomme and his Thai colleague Chavalit
Vidthayanom, noted that the African species
had since been recorded as being established
in the wild “throughout the basin” although its
status was unclear. “There is little reason why
this species should not enter the Mekong fauna
as a permanent element,” it said. “No immediate
detrimental environmental effects have been noted
in the Mekong or other areas to which the species
has been introduced.”
Equally in doubt was the status of hybrids. Some
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Northeast Thailand

Harvesting big-head walking catfish (Clarias macrocephalus) and other species from a rice field fishery in Yang Chum Noi District in Sisaket
Province on December 11 last year. The province is located immediately to the west of Ubon Ratchathani. Inset shows walking catfish for sale at
the Charoen Sri Market in Warid Chamrap District in Ubon Ratchathani Province on December 7, a day before the exhibition opened. The sign says
these fish, known as pla dug in Thai, are from rice fields.
Photos: Chhut Chheana
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'A leading university in the Greater Mekong Region'
Established in 1990, Ubon Ratchathani
University (UBU) specifically services the
northeastern provinces of Amnat Charoen,
Mukdahan, Nakhon Phanom, Sakon Nakhon,
Sisaket, Ubon Ratchathani and Yasothon. Its
Faculty of Agriculture has five departments
covering agronomy, horticulture, animal science,
food technology and fisheries. At any given
time, the Department of Fisheries has about 120
students. In December last year, these included
two Lao students doing master degrees.
Dr Chaiwut, head of the Department of Fisheries,
says long-term collaboration with neighbouring
countries — especially with University Natural
History Museum of Fisheries — has involved
field surveys on the aquatic environment
including fishes and fisheries. The aim is to

accumulate primary data
to support natural resource
strategies for policy
makers, local communities
and the young generation.
The university says it
promotes activities that
“preserve the cultural identity of the area.” At the
same time, UBU aims to be “a leading university
in the Greater Mekong Region” which comprises
the four Lower Mekong countries — Cambodia,
Lao PDR, Thailand and Viet Nam — along
with Myanmar and China’s Yunnan Province
and Guangxi Zhuang Autonomous Region.
According to its website, the university’s threetiered pedestal logo represents the Mekong,
Mun and Chi rivers.

Skeleton of a giant snakehead (Channa micropeltes) on display at the University Natural History Museum of Fisheries in December last year
Photo: Lem Samean

reported they were self-fertile — at least, to the
fourth generation. Others said they were self-sterile
but might backcross with both parents. “As the
hybrid readily escapes from aquaculture stations
and is stocked into the wild, its capacity to breed
is important. This should be clarified,” the authors
said, noting reports that the hybrid may be reducing
the abundance of another species of walking catfish
(Clarias batrachus) native to both the Mekong Basin
and Thailand’s Chao Phraya Basin.
April 2019

Further reading
Oopatham Pawaputanon Na Mahasarakarm (2007). An
Introduction to the Mekong Fisheries of Thailand. Mekong
Development Series No. 5. Mekong River Commission,
Vientiane.
Welcomme, R. and Chavalit Vidthayanon (2003). The impacts
of introductions and stocking of exotic species in the Mekong
Basin and policies for their control. MRC Technical Paper No.
9. Mekong River Commission, Phnom Penh.
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Redesigning the Xayaburi project
The MRC published a technical reference paper
in January on the redesign of the Xayaburi
hydropower project in northern Lao PDR —
the first mainstream dam project in the Lower
Mekong Basin. The summary of the findings
below focusses on efforts by the project
developer and the Lao government to address
concerns about sediment and fish migration.
The MRC Secretariat began six months of “prior
consultations” on the Xayaburi hydropower project
in October 2010 after reviewing Lao government
documents and sending them to the other
member countries (Cambodia, Thailand and Viet
Nam). As part of this process, the MRC Joint
Committee — comprising senior officials from the
four member countries — asked the secretariat
to prepare a technical review report of the Lao

documents. The consultations under the MRC
Procedures for Notification, Prior Consultation
and Agreement ended in April 2011 without formal
conclusion. In the absence of a decision, the
Joint Committee elevated the issue to the MRC
Council, the ministerial body that meets once a
year. In December 2011, the council decided to
carry out a major research project — the Study on
Sustainable Management and Development of the
Mekong River including Impacts of Mainstream
Hydropower Projects — to provide a better basis
for future processes.
‘Mutual benefits of ongoing dialogue’
After an assessment of the MRC technical review
by Pöyry — a Finnish engineering company
providing consulting services to the project —
Xayaburi Power Co Ltd and the Lao government

Xayaburi hydropower project site in northern Lao PDR, scheduled to start operating this year
Photo: MRC
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Erosional ‘wave’ over next few decades
The review finds that concerns about sediment
transmission through the Xayaburi dam have
been “partially addressed” by including four large
low-level gates. “The gates have the potential
to improve sediment transmission, but as no
operating rules have been provided the efficacy
of these measures cannot be evaluated,” it says.
Moreover, “no assessment of the sediment
flushing regime on downstream fish and
fisheries, water quality and aquatic ecology has
been provided.”
“Silt may be readily flushed through the
reservoir, but gravels and coarse sands will not
be effectively flushed until the sediment deposits
reach the toe of the dam, which will require years
to decades,” the review says. During this period,
MRC Mitigation Guidelines published last year
estimate that coarse sands and gravels will trap
up to about 80 percent of incoming sediment
load of 13 million tonnes a year. That compares
with Xayaburi’s Power’s estimate that only 3
percent of 80 million tonnes of sediment will
be trapped. “The discrepancies are due to the
difference in estimated total sediment load and

agreed to redesign parts of the project (see Catch
and Culture Vol 22, No 1). The MRC Secretariat
has since reviewed the revised design which has
changes in infrastructure, some of which is already
in place, and operating rules.
The MRC review reinforces the importance of the
Mekong Agreement of 1995, the prior consultation
process adopted in 2003, the MRC’s Preliminary
Design Guidance for Proposed Mainstream Dams
in the Lower Mekong Basin developed in 2009
and “mutual benefits of ongoing dialogue and
actions towards resolving concerns regarding the
impacts” of the project. Information from Xayaburi
Power and the Lao government along with field
trips and technical talks are similarly found to
have been “important to reduce uncertainty and
misunderstanding between stakeholders.”
In redesigning the project, Xayaburi Power made
“substantial” investments in monitoring, research

April 2019

differences in sediment grain-size distribution,”
the review says.
Sediment transport through the dam will also
be affected by dams upstream from Xayaburi.
The MRC technical review report completed in
2011 recommended an adaptive management
strategy to address these changing conditions.
But according to the review of the design
changes published in January, “no information
has been provided outlining such a strategy.
Similarly, no information is provided regarding
the development or implementation of an
environmental flow regime to minimise
downstream geomorphic impacts, or details
about sediment or geomorphic monitoring
programs to quantify downstream changes and
impacts and guide adaptive management.”
In the longer term, the MRC Mitigation
Guidelines have shown that “an erosional
‘wave’ will progress downstream of hydropower
projects over the next few decades.” The impact
on sediment transport further downstream
“can only be assessed by looking at the entire
mainstream cascade.”

and reengineering to minimise potential impacts.
But in some cases, information in areas such as
fisheries, water quality, aquatic ecology, sediment
data and related operating rules “has not been
provided in sufficient detail to allow an in-depth
assessment of the likely efficacy of the revised
design,” the review finds (see boxes above and on
page 44).
“Due to the unique nature of this major
infrastructure, it is not possible to fully assess
the effectiveness of the design of fish passage
and sediment flushing operations without access
to the data and knowledge of the rationale used
in the design and operations.” Moreover, analyses
under MRC mitigation guidelines published in
March last year “indicate that major impacts can
only be partially mitigated, and that the efficacy of
the measures and any residual impacts may only
be fully felt in two or three decades.”

Catch and Culture - Environment Volume 25, No. 1

43

New publications

Enviromental monitoring vital
According to the review, joint environmental
monitoring will be “vital” to enhance technical
understanding of upstream and downstream
impacts, assess the effectiveness of the mitigation
measures and build confidence that impacts
can be addressed. “Adaptive management
will be necessary to modify operations and
manage impacts once this detailed information is
available,” it says.
The review also notes that the cumulative impacts
of infrastructure development indicate “major
adverse effects” on the Mekong system and river
communities if all proposed developments in
the basin proceed (see box on opposite page).
This is illustrated in the council comissioned

study completed at the end of 2017 (see Catch
and Culture - Environment, Vol 24, No 1). “This
reinforces the need for joint monitoring, analysis
and dialogue on regional strategies in the water,
food and energy sectors,” it says.
Xayaburi Power has made “significant efforts
and investments” to address concerns raised by
the MRC technical review. “However, insufficient
information has been provided to fully assess
the likely efficacy of these measures.” And in the
absence of revised operating rules, there’s also
not enough information to follow MRC Procedures
for Water Use Monitoring in establishing a record
of proposed use once the project starts operating.
The review concludes that joint environmental

World’s largest tropical fishpass facilities
The review finds that Xayaburi Power has
undertaken “substantial” work to understand
fisheries baseline characteristics and
implications for the revised upstream and
downstream fish pass design.“However, detailed
documentation has not been supplied and the
scientific rigour of the monitoring and evaluation
processes cannot be evaluated,” it says.
Upstream and downstream fishpass facilities
have been “modified extensively” to improve
attaction and passage of a wide variety of
fish species and high biomass. “The fishpass
facilities are now likely to be the largest such
facilities on a tropical river system anywhere
in the world,” the review says. “The additional
investments in infrastructure and studies
have been considerable, and the facilities
now presented are a substantial improvement
on the original design.” But the review finds
that the extensive modifications have not
addressed all the recommendations of the
MRC technical review report completed in
2011. Monitoring is therefore needed to assess
the efficacy of fishpass facilities in relation
to the MRC’s preliminary design guidance
to optimiseoperations and assess whether
modifications may be required. The review says
that target species for monitoring should be
based on fish size, life stage and behaviour.
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“The rationale behind the redesign of the
fish passage is only partially described in the
submitted documentation and it is not possible
to assess the likely efficacy of these facilities
given the unique nature of the project, and
the difficulty in describing the nature of the
fishery accurately,” the review says. “Whilst
considerable effort has been put into the
assessment of the fish population dynamics,
little information on the ecological characteristics
of the species, biodiversity and conservation
status or assessment of the transboundary
impacts has been provided.”
Knowledge gaps
Possible knowledge gaps include attraction
and passage of bottom-dwelling species, fish
behaviour in the stilling basin and spillway and
the effectiveness of combining a vertical-slot
fishpass with a fish lock combination. Others
include the behaviour and health of fish at
the modified trash racks and sluice, turbine
passage and larval behaviour and drift within
the reservoir. “Any information on these aspects
that may be currently available should be
shared,” the review says, adding that it is not
known whether the revised design will address
all concerns. “These knowledge gaps therefore
highlight high-priority areas for monitoring and
adaptive management.”
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Livelihoods of 450,000 people at risk
Social issues related to resettlement and other
impacts such as loss of livelihoods were outside
of the scope of the MRC technical review reported
completed in 2011. But comments were made
about the Xayaburi dam disrupting livelihoods
and food security and measures to mitigate the
impacts. “In particular, concerns were raised
regarding the replacement of lost fisheries
by aquaculture, as these may only promote
those with the capital and skills to successfully
engage in fish farming,” the review says. “These
aspects were not dealt with in the documentation
provided. It is recommended that mechanisms for
achieving sustainable livelihoods and equitable
distribution of benefits should be developed.”
The review notes that MRC member countries
have undertaken studies on national-to-

local benefit sharing. In addition, the MRC is
considering regional benefit-sharing projects.
“There are examples of international best
practice being adopted in Lao PDR including the
increasing trend towards project-based benefitsharing mechanisms for affected communities,” it
says. “These should be considered as a basis for
mitigation measures at Xayaburi.”
With the eventual cascade of six dams upstream
from Vientiane, declines in fish catches are
estimated at about 66,000 tonnes. “The
livelihoods of about 450,000 people would be
at risk to some extent,” the review says. “The
distribution of the number of affected people
among countries would need to be further
analysed based on more extensive social
information.”

monitoring and adaptive
management will be needed to
further optimise the design — as far
as provided for in power purchase
and concession agreements. In the
longer term, earlier engagement
will be required to ensure the
economic viability of any mitigation
measures. “Moreover, regional
strategies across the water-foodenergy nexus will be required
to comprehensively address
sustainable development of the
Mekong River Basin.”
Further reading
MRC (2018) Development of Guidelines
for Hydropower Environmental Impact
Mitigation and Risk Management in the
Lower Mekong Mainstream and Tributaries,
Volume 4 – Draft Final Case Study Report,
Final Mainstream Dams Assessment
Including Alternative Scheme Layouts
(Version 2.0). Mekong River Commission,
Vientiane
MRC (2019) Review of the design change
made for Xayaburi hydropower project: a
technical reference paper. MRC Technical
Paper No 65. Mekong River Commission,
Vientiane.

Turbine under construction at the Xayaburi site
Photo: MRC
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World fish prices

FAO Fish Price Index

Norwegian Seafood Council (2002-2004 = 100)
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Capture total
2016

2017
Estimate

2018
Forecast

Million tonnes
Production

Change
2018/2017

%

170.9

175.1

178.8

2.1

Capture fisheries

90.9

91.5

91.8

0.3

Aquaculture

80.0

83.6

87.0

4.0

142.5

153.2

164.7

7.5

59.5

60.5

60.8

0.5

Total utilisation

170.9

175.1

178.8

2.1

Food

151.2

154.5

157.9

2.2

Feed

14.6

15.6

15.8

1.4

5.1

5.1

5.1

0.0

20.3

20.5

20.7

1.1

Trade value (exports USD billion)
Trade volume (live weight)

Other uses
Consumption per person
Food fish (kg/yr)
From capture fisheries (kg/year)
From aquaculture (kg/year)
FAO Fish Price Index (2002-2004 = 100)
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2017
154

April 2019

2018

Jan-Jul

160

Change

Jan-Oct 2018/Jan-Oct 2017

5.6

Regional fish prices

THB per kg

Thailand
Talaad Thai Wholesale Market, Pathum Thani Province
Slender rasbora (Rasbora daniconius)
Chinese edible frog (Haplobatrachus rugulosus) (large)
Chinese edible frog (Haplobatrachus rugulosus) (small)
Asian redtail catfish (Hemibagrus wyckioides)
Yellow mystus (Hemibagrus filamentus)
Tire track eel (Mastacembelus favus)
Clown featherback (Chitala ornata)
Iridescent mystus (Mystus multiradiatus) (large)
Iridescent mystus (Mystus multiradiatus) (small)
Wallago (Wallago attu) (large)
Wallago (Wallago attu) (small)
Bronze featherback (Notopterus notopterus)
Wild striped snakehead (Channa striata) (large)
Wild striped snakehead (Channa striata) (small)
Farmed giant snakehead (Channa micropeltes) (large)
Farmed giant snakehead (Channa micropeltes) (small)
Bighead walking catfish (Clarias macrocephalus) (large)
Bighead walking catfish (Clarias macrocephalus) (small)
Farmed North African walking catfish hybrid (Clarias spp.) (large)
Farmed North African walking catfish hybrid (Clarias spp.) ((small)
Siamese red catfish (Phalacronotus bleekeri) (large)
Siamese red catfish (Phalacronotus bleekeri) (small)
Silver barb (Barbonymus gonionotus) (large)
Silver barb (Barbonymus gonionotus) (small)
Red tilapia hybrid (Oreochromus spp.) (large)
Red tilapia hybrid (Oreochromus spp.) (small)
Nile tilapia (Oreochromus niloticus) (large)
Nile tilapia (Oreochromus niloticus) (small)
Whisker sheatfish (Kryptopterus spp.) (large)
Whisker sheatfish (Kryptopterus spp. (small)
Common carp (Cyprinus carpio) (large)
Mekong giant catfish (Pangasianodon gigas)
Boeseman croaker (Boesemania microlepis)
Horse-face loach (Acantopsis choirorhynchos)
Giant gourami (Osphronemus goramy)
Siamese mud carp (Henicorhynchus siamensis)
Snakeskin gourami (Trichopodus pectoralis)
Striped catfish (Pangasianodon hypophthalmus)
Climbing perch (Anabas testudineus) from rice paddy (large)
Climbing perch (Anabas testudineus) from rice paddy (small)
Farmed climbing perch (Anabas testudineus) (large)
Farmed climbing perch (Anabas testudineus) (small)
Spot-fin spiny eel (Macrognathus siamensis) (large)
Spot-fin spiny eel (Macrognathus siamensis) (small)
Rice-field eel (Monopterus javanensis) (large)
Rice-field eel (Monopterus javanensis) (small)
Pond snail (Filopaludina martsensi)
Viet Nam
Vietnam Association of Seafood Exporters and Producers (VASEP), Dong Thap Province in the Mekong
Delta except black tiger shrimp (Da Nang for individuals and Khanh Hoa Province for post larvae)
Pangasius (Pangasianodon hypophthalmus) (white flesh)
Pangasius fry (Pangasianodon hypophthalmus)
Pangasius sub-fingerlings (Pangasianodon hypophthalmus) (3,000/kg)
Pangasius fingerlings (Pangasianodon hypophthalmus) (28 - 32/kg)
Red tilapia (Oreochromis spp.) > 300g - 1,000g
Red tilapia fingerlings (Oreochromis spp.) (80/kg)
Snakehead (Channa spp.) ≥ 500g
Snakehead fry (Channa spp.) (1,200/kg)
Snakeskin gourami (Trichogaster pectoralis) (6/kg)
Climbing perch (Anabas testudineus) (3 - 5/kg)
Japanese wrinkled frog (Thai strain) (Glandirana rugosa) (3 - 5/kg)
Japanese wrinkled frog (Thai strain) fry (Glandirana rugosa) (120 - 140/kg)
Giant freshwater prawn (Macrobrachium rosenbergii) (>100g)
Giant freshwater prawn (Macrobrachium rosenbergii) (75g - 99g)
Giant freshwater prawn (Macrobrachium rosenbergii) (50g - 74g)
Giant freshwater prawn (Macrobrachium rosenbergii) (berried females, inferior old blue-claw males)
Giant freshwater prawn post larvae (Macrobrachium rosenbergii) (80,000 - 90,000/kg)
Black tiger shrimp (Penaeus monodon) 15/kg
Black tiger shrimp (Penaeus monodon) 25 - 30/kg
Black tiger shrimp (Penaeus monodon) 40/kg
Black tiger shrimp post larvae (Penaeus monodon) (15 days)

April 2019

August, 2018
April, 2019
38 - 55
—
105 - 110
90 - 100
90 - 95
80
180 - 230
120 - 180
90 - 100
100 - 150
200 - 230
120 - 250
80 - 100
190 - 200
75
80 - 100
35 - 70
50 - 60
170 - 180
180
120
120
85 - 100
180 - 200
120 - 125
120 - 125
80 - 95
75 - 100
80 - 95
90 - 100
60 - 75
75 - 85
105 - 110
100
100
90
32 - 35
50 - 52
35 - 38
48 - 50
300 - 340
380
120 - 130
100 - 130
50 - 55
50
35 - 38
30 - 35
70 - 75
75
50 - 55
65
50 - 53
50 - 55
25 - 38
25 - 35
130 - 150
350
70 - 80
50 - 60
33 - 40
35
50 - 60
55 - 60
60 - 220
240 - 300
150 - 160
120 - 150
80 - 90
—
50 - 60
50
80 - 185
135 - 200
22 - 25
25 - 28
95
90
60 - 80
80 - 85
90 - 100
90 - 95
70 - 85
80 - 85
150 - 165
170
120 - 135
100 - 150
260 - 280
250 - 280
310 - 320
320
30 - 35
35 - 100
VND per kg unless otherwise stated
August, 2018
31,500 - 33,500
3 - 5 each
200 each
1,800 - 2,000 each
37,000 - 39,000
24,000 - 25,000
36,000 - 38,000
110 - 140 each
35,000 - 37,000
30,000 - 32,000
40,000 - 44,000
600 - 750 each
270,000 - 290,000
240,000 - 260,000
160,000 - 180,000
90,000 - 115,000
120 - 140 each
440,000
240,000
150,000
700 - 500 each

April, 2019
23,000 - 25,800
2 - 3 each
200 each
800 - 1,000 each
28,000 - 33,000
24,000 - 25,000
34,000 - 37,000
110 - 140 each
36,000 - 40,000
30,000 - 35,000
40,000 - 44,000
—
220,000 - 240,000
170,000 - 200,000
140,000 - 160,000
—
120 - 140 each
500,000
260,000
220,000
650 - 750 each
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Illustration: International Concept Management
Artist’s impression of an elephant sanctuary to be included in the first phase of a $70 million Angkor Animal Kingdom project in
Siem Reap. The first phase also includes an aquarium featuring giant Mekong fish species, a tiger sanctuary, a research facility, a floating
market and a nature walk. See page 4.
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