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Record fish catch on Tonle Sap River

The annual fish catch from the dai (stationary trawl) 
fishery on the Tonle Sap River in the 2011-2012 
season was the highest since records began 17 years 
ago. Total landings in the six months to March were 
46,007 tonnes, more than seven times higher than 
a revised 6,211 tonnes in the previous season and 
342 percent above the average catch of the last 17 
seasons.

The catch from this commercial fishery is known to be 
closely correlated with the annual water level on the 
Tonle Sap River. The extremely high catch this season, 
however, could also result from other important factors 
such as effective law enforcement, the temporary 
suspension of 35 commercial fishing lots on the Tonle 
Sap Lake (followed by the abolition of the lots in 
March – see page 12), the development of community 
fisheries and fish sanctuary zones as well as the 
release of 137 tonnes of fish broodstock into the lake.

* Mr Chheng Phen is a deputy director of the Inland Fisheries 
Research and Development Institute (IFReDI), Dr So Nam is the 
IFReDI director, Mr Ngor Peng Bun is capture fisheries specialist 
at the MRC Fisheries Programme and  Dr Nao Thuok is director 
general of the fisheries administration of the Cambodian Ministry 
for Agriculture, Forestry and Fisheries

By Chheng Phen, So nam,  ngor Peng Bun and  nao Thuok *
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Positive impact on inflation

The floods in 2011 did indeed 
damage about 10 percent of  our 
rice crop. However, I’m so proud 

that we could still achieve seven percent 
economic growth in which the abundance 
of fish was a major component. The 
availability of fish has reduced the inflation 
forecast, according to the latest estimates 
by the National Institute of Statistics. We 
predicted an inflation rate of six percent by 
late 2011. However, the estimated rate of 
inflation was only five percent as the price 
of fish fell drastically. I recall one instance 
when I was talking to someone about the 
low price of fish that I suddenly got the 
news from (Agriculture Minister) 
Chan Sarun that it had gone 
down further.

— Prime Minister Hun Sen
 March 8, 2012

Dai landings on the Tonle Sap River (1995-96 to 2011-12)
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Harvesting from dai Row 12E in Kandal province in January. The main species targetted are two small cyprinids from the Henicorhynchus genus 
(see pages 6 and 7) which are used to make fermented fish paste.

PhoTo: Chheng Phen
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Lao success breeding Mekong mud 
carp (Henicorhynchus lobatus)
By Souvanny Phommakone, SomePhanh Philavong and SomeBoun *

Habitat on Khong Island 

PhoTo: SomePhanh Philavong  

Two species from the Henicorhynchus genus  
are the most important fishes for consumption 
in southern Lao PDR where they are famous 
for post-harvest processing and preservation. 
Research over the past two decades has indicated 
that  Henicorhynchus siamensis (Siamese mud 
carp) and H. lobatus (Mekong mud carp) may be 
the most abundant fish species in the Middle and 
Lower Mekong. They are seasonally abundant 
in Khong district, Champassak province, and 
separate populations have been recorded 
above and below the Khone Falls (see Catch 
and Culture, Vol 12 No 3). The two species  are 

Henicorhynchus lobatus
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Drying mud carp 

PhoTo: SomePhanh Philavong

Cage culture trial (1m x1m x 1m)

PhoTo: SomePhanh Philavong

abundant for a short period only. Factors such as 
changing environmental conditions and overfishing 
are believed to have led to declining catches. 

H. lobatus has high fecundity and matures in year 
one. It is suitable for breeding in the second year 
in July and August. Since 2003, researchers from 
the Living Aquatic Resources Research Centre 
(LARReC) in Vientiane have worked with staff at 
the Banna Hatchery in Khong district to collect 
broodstock from spawning grounds for breeding.

Artificial spawning involved injecting the female, 
which is bigger than the male, with 0.5 µg/kg of 
suprefact and 10 mg/kg of motilium. Eggs were 
collected for hatching after 8-10 hours. The 
suitable hatching temperature was 25-28 C. Thirty-
two hours after hatching, the larvae were fed with 
chicken egg yolk five times a day. Fry were nursed 
in cement tanks for one week and then transferred 
to earthen ponds for 30 days before the fingerlings 
were ready to be sold.

The species is now being considered as a 
candidate for selective breeding with Banna 
Hatchery producing the fish mainly for restocking 

enhancement, especially for rural areas. Some 
of the fingerlings produced will also be used for 
domestication in target hatcheries and selling to 
local fish farmers. 

* Ms Souvanny is an MRC Fisheries Programme officer, Mr 
Somephanh is a technical officer at the Ban Hat Research 
Station in Champassak province and Mr Someboun is a 
senior officer at Living Aquatic Resource Research Centre in 
Vientiane
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Stormy weather for farmers, processors
By nguyen Tuong Thuy *

Squeezed margins,  corporate failures, 
weak European demand and more 

difficulties with the Americans offer a bleak 
outlook for fish farmers and processors in 

the Mekong Delta in Viet Nam

Vietnamese fish farmers and processors are facing 
a tough year. The Vietnam Association of Seafood 
Exporters and Producers (VASEP) reckons it will 
be the most difficult since the country emerged 
as one of the world’s leading exporters of fish and 
other aquatic animals. “Lack of raw materials and 
working capital, product quality management, 
export stagnation during the global economic 
crisis, and escalating transportation costs are 
among the biggest challenges,” VASEP General 
Secretary Truong Dinh Hoe says. 

Viet Nam expects revenues from “seafood” 
exports to rise from $6.1 billion last year to $6.5 
billion this year including $2 billion from pangasius 
and as much as $1.3 billion from shrimp. All 
farming and processing of pangasius, the industry 
name for the Sutchi river catfish (Pangasianodon 
hypophthalmus) and most production of shrimp, 
mainly black tiger shrimp (Penaeus monodon) and 
the white leg shrimp (Penaeus vannamei), take 
place in the Mekong Delta.

Hungry for capital
To reach this year’s pangasius 
export target of $2 billion, VASEP 
estimates that farmers need  
total investment capital of $1.2 
billion while companies require 
as much as 1.3 million tonnes 
of raw material for processing. 
However, the amount of raw 
material available has dropped 
considerably as both farmers 
and companies lack working 
capital. They are facing difficulties 
with bank loans due to the 
government’s credit tightening 
policy and high interest rates.

According to the Can Tho City 

Seafood Association, fish farmers in the Mekong 
Delta have given up  farming en masse, resulting 
in a raw material shortage. At the same time, 
processors have faced shortages in working 
capital to buy fish from farmers. 

“Many pangasius farmers may 
discontinue fish farming 

altogether or even go bankrupt”

In early May, pangasius prices sank to a new 
low VND 22,000 ($1.10) per kilogram, causing 
much anguish to farmers. According to  those  in 
Can Tho City as well as An Giang, Vinh Long, 
Tien Giang and Dong Thap provinces,  such low 
prices result in  losses of VND 1,000-1,500 (5.0-
7.5 cents) per kg. Provincial departments of the 
Ministry of Agriculture and Rural Development in 
the Mekong Delta have expressed concern that 
many pangasius farmers may discontinue fish 
farming altogether or even go bankrupt if such 
conditions continue to prevail.

VASEP has petitioned Agriculture Minister Cao 
Duc Phat to ask the State Bank of Vietnam, the 
central bank, to provide credit to help processors 
maintain production. Another proposal is for 

Workers at a pangasius processing factory in the Mekong Delta  

PhoTo: nguyen Thuong Thuy 
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commercial banks to reschedule loans for a few 
months as they mature. VASEP has a list of 
companies in need of bank loans for the ministry’s 
consideration, saying that priorities should be 
given to those which have signed export contracts 
but lack money to buy raw materials. In a report 
to the minister in late March, VASEP called for 
higher credit ceilings for processors. Mr Hoe, 
the secretary general, says up to 93 percent of 
member companies need bigger loans ranging 
from VND 10 billion ($481,000) to VND 1,400 
billion ($67 million).

Falling European demand
VASEP chairman Tran Thien Hai has warned that 
the global economic crisis may lead to a decline in 
world demand for fish and other aquatic products, 
and that importing countries may impose stricter 
food hygiene and safety requirements. At the 
same time, Mr Hai predicts that European demand 
for high-price items like shrimp will fall, and that 
payments will be slower than before.

Vietnamese processors have meanwhile 

questioned whether the export target of $6.5 billion 
is realistic. Duong Ngoc Minh, general director 
of Hung Vuong Seafood Joint Stock Company 
and also vice chairman of VASEP, says up to 95 
percent of seafood firms currently borrow money 
from banks to buy materials and cover production 
costs. If banks continue to tighten credit, Mr Minh 
says, the export target will be hard to achieve.

“Major export earners are pangasius 
and shrimp. But processing companies 
are facing material shortages for both.”

Nguyen Tuan Anh, general director of Ut Xi 
Seafood Company headquartered in the Mekong 
province of Soc Trang, says it will be difficult even 
to maintain last year’s exports of $6.1 billion.
“The major export earners are pangasius and 
shrimp,” he says. “But processing companies are 
facing material shortages for both items. Our peak 
time for production will come this July. If we fail 
to get access to loans to buy materials before the 

Frozen products of Minh Phu Seafood Corp at the Vietfish exhibition in Ho Chi Minh City in 2011. Based in the southernmost Mekong Delta 
province of Ca Mau, Minh Phu also has operations in the neigbouring provinces of Kien Giang and Hau Giang. 

PhoTo: nguyen Thuong Thuy 
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Meat Price Index
Cereals Price Index
Sugar Price Index

Bianfishco reopens its doors

Troubled Binh An Seafood Joint Stock Co (Bianfishco) resumed operations on May 9 after closing its 
pangasius processing plant  in Can Tho City in February with VND 1.5 trillion ($72 million) in debts 
to banks and farmers supplying it with fish. The facility reopened with 1,200 workers back on the job 
after the company had secured export contracts from American and European buyers.

Tran Van Tri, acting chief executive and also husband of Bianfishco chairwoman Pham Thi Dieu 
Hien, who left the country for medical treatment in February, said the factory was processing 100-150 
tonnes of pangasius a day as it reopened. By the time the number of workers reached 4,000, Tri  said 
daily capacity would rise to 450 tonnes.

Speaking at the company’s reopening ceremony, Mr Tri said some creditors had opened new credit 
arrangements to enable Bianfishco to buy fish and get back to business after the debts were taken 
on by Debt and Asset Trading Corp (DATC), a unit of the the Ministry of Finance.  He added that 
Transport Engineering Construction and Investment Co based in Ho Chi Minh City had also decided 
to pump in VND 500 billion ($24 million) to help Bianfishco out.

About two-thirds of Bianfishco’s total debt are owed to banks. According to Pham Quang Thanh, the 
chief executive of  DATC, assets are VND 2 trillion so the banks are key to whether or not Bianfishco 
can restructure its debt. Mr Thanh noted that several banks focus on evaluating collateral rather 
than the effectiveness of the projects subject to loan applications. In the case of Bianfishco, he said, 
banks provided loans without adequately assessing what the company would do with the money.  In 
one case, as it later transpired, the company managed to borrow VND 20 billion ($960,000) to buy 
a luxury car. When borrowers face difficulties, banks typically focus on collecting debts rather than 
seeking a solution.

As of May, Bianfishco had repaid VND 47 billion ($2.2  million) to around 30 fish farming families 
and other businesses while clearing up VND 300 billion ($14 million) in bank debts. Mr Tri, the acting 
chief executive, says the company is appealing to authorities to delay payments for land leases  and 
worker insurance.

Established in 2007, Bianfishco was performing well until the middle of 2011 when banks refused to 
extend its financing arrangements. In late February, Ms Hien flew to Singapore for cancer treatment. 
The company chairwoman, however, was then reported to have flown to the United States and had 
not returned when the company resumed operations in May. 

Ms Hien’s  departure for Singapore in February coincided 
with a lawsuit from two pangasius farmers, Nguyen Van 
Lien and Pham Thi Mai, who accused the company of 
not paying for fish the company had bought. The Can 
Tho branch of Agribank subsequently refused to lend 
VND 300 billion ($14 million) to Bianfishco, saying the 
company did not have enough collateral.

Bianfishco has a pangasius processing factory, a seafood 
research institute, a collagen water plant and some 100 
hectares of ponds for raising fish. With total investment 
of VND 2 trillion ($96 million),  its exports came to $67 
million between January and October of last year. Bianfischo chairwoman Pham Thi Dieu Hien  
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peak time, we’ll face high risks.”

In a ceremony to mark last year’s exports of  $6.1 
billion, Tran Van Linh, general director of Danang-
based Thuan Phuoc Company, said he was 
worried that this year’s $6.5 billion target might be 
difficult to achieve.  Global demand is shrinking, 
he said, and more small seafood companies are 
facing high risks of bankruptcy.

“Manufacturers need to continue 
to improve product quality, 

diversify their products and open 
new export markets”

With failures of processors such as Bianfishco 
and An Khang in Can Tho City, wary farmers 
are now asking companies to pay for pangasius 
before transporting the fish from their farms. 
Bianfishco resumed operations on May 9 after 
closing its factory late February due to huge debts 
(see box on opposite page). Facing such a tough 
year, VASEP says the producers have to step up 
their game and weather the storm if they don’t 
want the sector to sink. Manufacturers need to 
continue to improve product quality, diversify their 
products and open new export markets if they are 
to overcome increasing difficulties from importing 
countries, the industry body warns.

Difficult Americans
One particularly difficult importer has been the 
United States. In March, the US Department of 
Commerce  (DOC) announced  the final results of 
its anti-dumping review of frozen pangasius fillets 
from Viet Nam in the seventh period of review for 
August 1, 2009 through July 31, 2010. VASEP is 
of the view that producers should not rush to ship 
filleted products to the United States in the context 
of lower tariffs as this could impair price and 
quality. Mr Hoe says that US anti-dumping tariffs 
on shrimp from Thailand are generally higher than 
those on Vietnamese shrimp but Thailand’s export 
volumes and revenues are higher.

“Thai shipments are of higher quality, and this 
shows that product quality is key to success,” Mr 
Hoe says. A duty of 1.43 percent is currently levied 
on almost 100  shrimp exporters in Thailand, and 
duties imposed on many Indian companies are 
higher than 2 percent. All are higher than the rates 

A nursery at the National Breeding Center for Southern Freshwater 
Aquaculture in Cai Be in Tien Giang province

PhoTo: nguyen Thuong Thuy 

for Viet Nam. 

Mr Hoe adds that the government has a role to 
play in supporting the sector with good policies. 
At the same time,  enterprises have to make 
efforts to improve product quality, increase added 
value, build strong brands and develop effective 
distribution channels, as well as look for new 
markets.

VASEP has meanwhile warned Vietnamese 
producers of future difficulties with the Americans, 
saying that the DOC might not choose  
Bangladesh as the primary surrogate country 
in the next administrative reviews. Alternatives 
include India, Indonesia or the Philippines. If this 
happens, the anti-dumping tariffs for Viet Nam 
will be higher. According to VASEP, the Catfish 
Farmers of America lobby group, the plaintiff in 
an anti-dumping lawsuit against pangasius from 
Viet Nam, has constantly pushed  Bangladesh to 
delay answering a DOC questionnaire on data to 
determine the taxes for Viet Nam, or to answer the 
questions after the deadline.

VASEP has meanwhile identified Egypt as an 
emerging market for Vietnamese fish and other 
aquatic products. The total export revenue of 
almost $60 million from Egypt last year was almost 
three times that in 2007. Other promising markets 
for various products are Japan, South Korea, 
Sudan and Tunisia.

* Mr Thuy is a reporter for Vietnam Investment Review
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Cambodia abolishes fishing lots
After more than 100 years, Cambodia is 
doing away with the fishing lot system 

introduced by the French. The following 
text is based on excerpts from a speech 
by Prime Minister Hun Sen on March 8, 
originally published by Cambodia New 

Vision (កម្ពុជាទស្សនៈថ្ម)ី, the website of the 
prime minister’s cabinet.

Cambodia is a country rich with natural fishery 
resources. In simple terms, Cambodia has plenty 
of fish and in this elaboration I focus on freshwater 
fish resources. Cambodia has been ranked fourth 
after China, India and Bangladesh in terms of fish 
production. As everyone is aware, the fisheries 
sector contributes to the creation of jobs, the 
improvement of people’s livelihoods, food security, 
people’s nutrition and, to a certain extent, national 
economic growth. At present, the fisheries sector 
accounts for seven percent of the country’s 
GDP, or about $2 billion of which freshwater fish 
constitutes $1.5 billion, almost six percent.

According to some studies by experts, the 
fisheries sector provides full-time, part- time 
and seasonal jobs for some six million people. 
Taking this into consideration, the fisheries 
sector contributes to both food security and the 
Cambodian economy. 

“It’s not customary to see a 
Cambodian family without a pot of 
fermented fish at the very least”

Cambodians consume a lot of fish. According to 
estimates by the Mekong River Commission in 
2007, annual per capita consumption of fish by the 
people of Cambodia is 52.4 kg. It is a nutritional 
source of high protein for our people. It is a fact 
that fish plays a more important role than other 
protein sources such as pork, chicken and beef. 
It’s not customary to see a Cambodian family 

Khmer fishermen deploying fine-mesh net targetting small fish species on the Tonle Sap Lake during the first half of the 20th century. The fisherman 
on the right is an ethnic Cham.

PhoTo: inSTiTuT oCeanograPhique de l’indoChine
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without a pot of fermented fish at the very least. 
It is common to see that every Cambodian family 
has got to have – according to their economic 
wellbeing – fermented, seasoned, smoked and 
dried fish, preserved traditionally for long-term 
consumption. 

It is on this note that the Royal Government of 
Cambodia considers fisheries reform a priority 
under its Rectangular Strategy for Growth, Work, 
Equity and Efficiency. It should be noted that in 
our efforts to reform the fisheries sector, based on 
the Royal Government’s Rectangular Strategy, the 
focus is on four areas  –  (1) strengthening and 
expanding community fisheries (2) empowering 
and giving ownership to local communities to 
manage fisheries (3) conserving natural resources 
and (4) promoting the development of aquaculture.

Based on these strategically-prioritised goals, the 
Royal Government has formulated the necessary 
political platforms, legal frameworks and means 
to consolidate fisheries management. The 
Royal Government issued a Policy Statement 
on the National Fisheries Sector in 2005,  the 
Fisheries Law in 2006 and the Strategic Plan for 
the Fisheries Sector from  2010-19. This should 
highlight the Royal Government’s understanding 
of the importance of natural fishery resources and 
the adoption of relevant policies towards fisheries 
reform.

“It’s very important for historians 
and researchers of every generation, 
including those who will benefit from 

the reform itself, to have a good grasp 
of why there were fishing lots in the 
first place and why there has been a 

need to reform and eventually 
abolish them”

To understand the need for taking necessary 
measures to implement radical reforms in the 
fisheries sector, it is important to understand how 
the fishing lot system started in the Kingdom of 
Cambodia. It’s very important for historians and 
researchers of every generation, including those 
who will benefit from the reform itself, to have a 
good grasp of why there were fishing lots in the 
first place and why there has been a need to 

reform and eventually 
abolish them.

How long have the 
fishing lots existed? 
I have with me 
here a document 
from the Fisheries 
Administration  
considered to be the 
most comprehensive 
study of the fisheries 
sector. To illuminate 
the history of fishing 
lots of more than 100 
years, I will read parts 
of it and make some 
comments along the 
way.

French colonial period
Before, during and after the Angkor period until 
the French colonial period, there was neither a 
fisheries agency nor fishing rules and regulations.  
Fishing was free and it was a common right for 
everyone to fish. During the French colonial 
period between 1862 and 1953, however, many 
regulations were issued.

In 1872, under the reign of King Norodom, there 
was a regulation allowing the setting of fishing 
gear across a third of the waterway so that two 
thirds of the waterway would be reserved for water 
transport.  In 1874, there was another regulation 
prohibiting the use of fishing gear with mesh sizes 
of less than two centimetres. In 1908, there was 
Circular No 40 dated 4 April, on an official survey 
and classification of all fishing grounds across the 
Kingdom of Cambodia. Along with this were three 
other regulations signed by King Sisowath, which 
continued the work started by King Norodom.

The first regulation, No 35 and dated May 22, 
1908 was about establishing and organising 
fishing grounds into two groups. The first were 
monopoly fishing grounds leased by the state 
in the interests of those who leased them, with 
bidding for leases recognised by the state. The 
second were freehold fishing grounds which 
required the owners of fishing gear to pay taxes. 
The second regulation, No 41 of 9 June, 1908, 
related to taxes on fishing gear as well as smoking 
and drying equipment.  The third regulation, No 

King Norodom, under whose 
reign (1869-1904) the first 
Cambodian fisheries regulations 
were adopted  
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54 dated 16 July, 
1908 stipulated 
the amounts of tax 
to be collected.

Based on these 
three regulations, 
it is possible to 
say that the fishing 
lot system started 
in 1908. Fishing 
by contractors 
started along with 
subcontracting 
of leased fishing 
areas to smaller 
sub-contractors. 
This has been 
habitual practice 

for more than 100 years. While clearly defining 
contracted fishing lots from freehold fishing areas, 
the state imposed taxes on fishing gear and it is 
arguably reasonable that the state taxed fishermen 
on the gear they used. 

Another regulation, No 15 dated 7 April, 1909, 
amended an article in Regulation 41 of 1908 
relating to the tariffs on catfish nets used on the 
Tonle Sap Lake. We understood that perhaps 
Regulation 41 did not mention catfish nets so  
there was a need to amend the article. A regulation 
on the management of state property dated 
September 3, 1920 came into effect in March, 
1929. By then, fishing lots were reorganised and 
rearranged properly where seven percent of the 
fishing areas were reserved for people to conduct 
household fishing. At the time, seven percent 
was a lot because the lake was still deep, there 
were more fish and there were less people to feed 
– about two to three million perhaps. 

On 7 June, 1940, King Sisowath Monivong signed 
Regulation 100 on the management of freshwater 
fishery resources in Cambodia, especially the 
clear demarcation of inundated forest and 
prohibition against deforestation in areas around 
the Tonle Sap Lake. 

In 1946, King Norodom Sihanouk issued Royal 
Decree Number 223-NS dated 7 September on 
the right to use fishing gear in Cambodia and 
Royal Decree 249-NS dated 12 September, 
amended by the Royal Decree 532-NS, dated 

August 19, Royal 
Decree 590-NS 
dated April 19, 
1950, and Royal 
Decree 611-NS, 
dated August 
22, 1950, on 
regulations on the 
transportation and 
export of fish from 
Cambodia. 

Marine fisheries
During the French 
colonial period, 
certain regulations 
were also issued 
concerning marine 
fishery resources. 
In 1899, there was a decision by the Governor 
General of Indochina, dated December 31, on 
rules and regulations on the sale of marine fishing 
grounds  for exploitation in Koh Kong province for  
three fishing seasons. As Cambodia was a French 
colony, it was the French Governor General who 

King Sisowath, who reigned from 1904 
to 1927, signed fisheries regulations 
that continued the work started by King 
Norodom 

Under King Monivong’s reign (1927 
to 1941), regulations came into effect 
protecting flooded forests around the 
Tonle Sap Lake  

Arrow-shaped bamboo fence trap used in French colonial fishing lot  

illuSTraTion: inSTiTuT oCeanograPhique de l’indoChine
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Arrow-shaped bamboo fence trap used in French colonial fishing lot  

illuSTraTion: inSTiTuT oCeanograPhique de l’indoChine

Harvesting fish from a barrage operation in Cambodia during the first half of the 20th century 

PhoTo: inSTiTuT oCeanograPhique de l’indoChine



16 Catch and Culture Volume 18, No. 1                                     April 2012  

History

sold marine fishing lots to contractors from foreign 
countries.

There were then two other regulations signed by 
King Sisowath. In 1923, Regulation 39, dated 18 
June, prohibited the collection, sale and eating 
of marine turtles within the territory of Indochina 
which included Cambodia. In 1925, Regulation 
53, prohibited catching leatherback sea turtles on 
islands in the Gulf of Siam under the management 
of Cambodia.

There was then a decree by the president of the 
French Republic dated September 22, 1936, on 
the demarcation of territorial integrity for marine 
fishing in Indochina. It was decided that no steam 
or motorised transport vessel or fishing boat was 
allowed within 20 kilometres of the shoreline at low 
tide. Decision ACG-7358 of the Governor General 
of Indochina, dated 16 October 1942, was later 
amended by a decision on 30 November 1944 
to prohibit the setting barriers to catch fish along 
the coastal beaches of Cambodia. In 1946, Royal 
Decree 223-NS dated 7 September was issued 
concerning marine fishing gear allowed to be 
used. 

Under  Royal Decree 386-NS  dated 6 December  
1947, the National Fisheries Experts  Group was 
established. It teamed up with a Group on Rivers 
and Forestry and became the mechanism for 
fishing industry administration under the reign 
of King Norodom Sihanouk. The tasks of the 
National Fisheries Experts Group were defined 

in Communiqué 595 
dated March 9, 1949.  
Regulation 532-NS 
dated 19 August the 
same year amended 
Articles 2, 4, 5 and 7 
of the Royal Decree 
249-NS and the order 
relating to exports 
of fish to foreign 
countries.

In 1952, the 
Ministry of National 
Economy issued 
two communiqués 
on fishery resource 
management. 
Communiqué 

1082, dated 17 
April, classified 
fish products 
seasoned with 
salt and spices 
and prohibited the 
export of salted 
fish during the 
spawning season 
between August 
1 and September 
30 each year. 
Communiqué 
2152 dated 2 May 
the same year 
instructed that the 
transport of fishery 
products within 
the Kingdom of 
Cambodia required a letter of authorisation.

Early independence
In 1956, the Law on Fisheries in Cambodia, 
notably Chapter 11 and Article 134  came into 
effect under Royal Decree 87-NS dated 23 April. 
It was mainly for freshwater fishery resources. 
Another fishery law on the management of marine 
fisheries in Cambodia, notably Chapter 6 and 
Article 48, came into effect under Royal Decree 
249-NS dated 24 January 1958. That was after 
the issue of Royal Decree 662-NS signed by King 
Norodom Suramarit dated 30 December 1957, 
which defined the maritime territory and hinterland 
waters of Cambodia.

In 1960, the 
National Fisheries 
Experts Group was 
separated from the 
river and forestry 
group to become 
an independent 
Department of 
Fisheries under 
Royal Decree 392 
dated 18 June, with 
amendments to 
Articles 3 and 4 of 
Royal Decree 87-NS 
dated 23 April 1956. 
Under Royal Decree 
41-CE, dated 20 
October 1960,  the 

During his first reign (1941 to 1955), 
King Norodom Sihanouk issued 
regulations on fishing gear as well as 
the transport and export of fish

Paul Doumer,  governor general 
of French Indochina from 1897 to 
1902 and later president of France, 
sold marine fishing rights to foreign 
contractors

Albert Lebrun, president of France 
from 1932 to 1940, issued a 
decree demarcating the territorial 
integrity of Indochina’s marine 
fisheries 
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department  was  established for both freshwater 
and marine fishery resources.

It is understood that the laws were in force until 
1970-75. Laws were not applicable under the Pol 
Pot regime. As of 1979, when the country was 
liberated from Pol Pot, fishing lots were recreated, 
starting with Decree 33. By 1999, there was 
much discussion of the issue. We then drafted a 
Law on Fisheries with assistance from the World 
Bank, taking into consideration previous laws 
left from the Sangkum Reastr Nyum (Popular 
Socialist Community) before the coup in 1970. We 
then proceeded to the law for managing fishery 
resources in 2006.

Phase I: initial reforms
We meanwhile concluded in 2000 that what was 
first planned in the early 20th century was no 
longer applicable or relevant at the end of century. 
The situation has evolved completely from a deep 
lake, abundant fish and few people to feed to a 
shallower lake, fewer fish and more people  to 
feed. It became incompatible to allocate a similar 

area for people’s household fishing where public 
fishing grounds had often become more shallow or 
dried up. 

“The situation has evolved completely 
from a deep lake, abundant fish and 

few people to feed to a shallower lake, 
fewer fish and more people to feed”

As prime minister, I had to take an absolute 
position to reorganise the system as a strategic 
response to the evolving situation. I first started 
with the declaration of 24 October 2000,  now 
known as Phase I of the fisheries reforms, in Sot 
Nikum district  in Siem Reap province where I 
also oversaw the provision of relief assistance to  
people in the districts of Bakong and Ji Kreng as 
well. 

Also present that day were Deputy Prime Minister 
Tea Banh, Senior Minister Cham Prasidh and 
Sieng Nam, the National Assembly member from 

Industrial-scale fishery on the Tonle Sap Lake during the first half  of the 20th century 

PhoTo: inSTiTuT oCeanograPhique de l’indoChine
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Phase I Benefits

In his speech on March 8, Prime Minister Hun Sen said the four main benefits of Phase I of the 
reforms were the large reduction in industrial fishing, equitable distribution of economic growth, fewer 
conflicts and better resource management.

“Fishing grounds have been transferred into public household fishing areas. This has also contributed 
to the sustainable maintenance of the freshwater fishery resources of Cambodia,” he said. “After the 
reforms in Phase I, we gave back 56 percent of the fishing grounds to the people. As only about 44 
percent was left, a larger fishing area was transferred from industrial-type fisheries managed by private 
contractors to public ownership and use.”

“We directly diverted abundant resources, which added value to the national economy and were 
previously in the hands of private fishing contractors, to thousands of poor families. Reducing the 
fishing grounds allocated to private contractors effectively brought about a reduction in poverty and 
therefore had great and positive impacts on people’s day to day lives because they had better and free 
access to sources of food security and jobs.”

Regarding conflicts, the reforms led to fewer problems between private fishing contractors and people 
living around fishing lots. “Many people used to complain about the difficulties of travelling through 
fishing lot areas because the contractors would not allow them, which ultimately prolonged their 
travel time,” the prime minister said. “People who cultivate dry-season rice also had problems with 
contractors because they wanted water to remain in the reservoirs while others wanted the water for 
fish.”

Samdech Hun Sen said the reforms also “helped us to strengthen people’s ownership as they were 
not only taking part in managing and receiving benefits from natural fishery resources but also 
coordinating the use of water resources. We wanted our people to exercise true ownership of natural 
resources in the region where they lived. Once it was given back to them, whether it was water or 
fish, they had to work things out among themselves as genuine owners and as far as community  
interests were  concerned. In some areas, people even took initiatives to set up fish sanctuaries, grow 
inundated forests and determine when to catch fish while not jeopardizing dry-season cultivation.”

Siem Reap who told me that six people had been 
arrested and put in custody for, I learned only later, 
for rowing boats across fishing lots.

As leader of the Cambodian People’s Party and 
head of the executive branch, I was determined 
to implement the CPP’s political platform, based 
on the principle of people’s democracy, so we 
could bring peace and benefits to the  people. I 
ordered the Ministry of Agriculture, Forestry and 
Fishery to review all fishing lot leases across the 
whole country before April 2000. I also ordered the 
ministry to return all fishing lots under commune 
control to people for household fishing. It was 
with that aim that I appointed Chan Sarun as 
Undersecretary of State for Agriculture, Forestry 
and Fishery and as my advisor to study the 
impacts and benefits of restoring fishing grounds 

for household purposes whereby we enlarged 
household fishing grounds to 56.46 percent of the 
whole area. 

We reduced the number of fishing lots from 135 
to 80, according to statistics from the Ministry of 
Agriculture, Forestry and Fisheries. With 55 lots 
removed, not including the area that given back 
for household fishing purposes, the freehold 
area went to more than half a million hectares for 
people to either cultivate or fish. As a result of the 
Phase I reforms, private fishing lots came to only 
27,000 hectares.

Phase II: radical reforms
It is high time for the Royal Government to put 
forward radical measures for Phase II of the 
fisheries reforms to promote the implementation 
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Dai fishery on Tonle Sap River exempted from latest reforms

The dai fishery, the only industrial-sized fishery in the Lower 
Mekong Basin that is regularly monitored, is exempted 
from Phase II of the fisheries reforms. Towards the end of 
each year, bagnets are deployed along rows of vessels 
across the Tonle Sap  River north of Phnom Penh to catch 
thousands and sometimes tens of thousands of tonnes of 
fish migrating down the river as floodwaters recede at the 
beginning of the dry season (see page 3).

“Why it is necessary to keep them?” Prime Minister Hun 
Sen asked in his March 8 speech. “It is important that we 
keep them because they are able to collect fish rapidly in 
large quantities which can be sold at lower prices for our 
people to make all sorts of fermented fish,” he said. 

“With so much fish to be caught by the nets, people from 
many distant provinces in the river system can come 
and buy fish at lower prices to preserve for long-term 
consumption, either fermented or smoked. We will call for 
bids to operate such nets in the river and it will be for a 
short period only each year. The size is smaller than the 
fishing lots. Nets like this usually operate only in December 
or January, when there is cool air coming from the north.”

Dai fishery during first half of 20th century

maP: inSTiTuT oCeanograPhique de l’indoChine

of priority policies as  defined in the Rectangular 
Strategy and to meet the needs and demands of 
the people based on our study and experience of 
the Phase I reforms.

“The Phase II reform will be 
radical, final and irrevocable”

The Phase II reforms will be radical, final and 
irrevocable, and are the result of the campaign in 
2011 to halt anarchic fishing activities in the Tonle 
Sap Lake after we suspended 35 fishing lots in the 
lake.

The campaign has started at a time when the 
Royal Government requires cohesive actions 
under the leadership of the Tonle Sap Authority, 
headed by (Water Resources and Meteorology 
Minister) Lim Kean Hor, together with relevant 
institutions and local authorities concerned. 

While conducting the campaign, we found traps 
up to thousands of meters long placed across 
waterways, largely by private fishing contractors. 
As the campaign ended, we established an 
inspection group consisting of senior officials 
under the leadership of Deputy Prime Minister Bin 
Chhin to take action to suspend the 35 lots.

“We see no need to wait until 2014 
before deciding whether to cancel 
fishing lots, reduce their size or 

to renew leases”

I announced a suspension of up to three years for 
all confiscated fishing lots. Based on experience 
with trials, administrative measures and other 
supporting actions, however, we see no need to 
wait until 2014 before deciding whether to cancel 
fishing lots, reduce their size or to renew leases.  
As a matter of fact, people almost everywhere are 
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Phase II Benefits 

Prime Minister Hun Sen says the four main benefits of the Phase 2 fisheries reforms are further 
equitable sharing of economic growth, job creation, the elimination of fisheries-irrigation conflict and 
sustainability through the creation of new fish sanctuaries.

In 2011, freshwater fisheries accounted for almost 5.5 percent of gross domestic product,  or about 
$1.5 billion. Industrial fisheries were about 1.5 percent of  GDP, household fisheries about 2.1 percent 
and open-access household fisheries including rice field fisheries about 1.8 percent of GDP.

“The state has now decided to give back to the people of Cambodia the industrial share of 1.5 percent 
of  GDP or $425 million which was previously in the hands of about 100 people.  So more than $400 
million is now being redistributed to tens of thousands of poor families,” the prime minister said in his 
speech on March 8. “People will be able to obtain more sources of protein at a lower price. This will 
improve everyone’s food security. “ At the same time, the loss of revenue from fishing lot leases  to 
state coffers is estimated at only $2 million. “In fact, the income of $2 million doesn’t even match out 
daily tax revnue which is,  according to our estimates, running at around $3 million. So losing fishing 
lot income won’t destroy the Royal Government’s budget,” the prime minister said.

As for jobs in traditional fishing, rice cultivation 
and other areas, “I strongly hope that what we 
have provided for the people from this policy 
and action will be of great benefit to many 
and will create more job opportunities for 
them,” Samdech Hun Sen said. He added that 
open-access fishing was also likely to reduce 
migration. “Not being able to fish in one’s home 
village is a major reason for people having to 
leave their homes in search for  jobs elsewhere,” he said. “I am sure there will be less migration as this 
has created ample job opportunities.”

Samdech Hun Sen also noted the “frequent” conflicts between demand for water for irrigation and 
fish. “As we provide rights for community fisheries to manage and coordinate their fishing demand 
while taking part in managing water resources in areas provided by the Royal Government, the rate of 
conflict will fall to zero,” he said.

Regarding fish sanctuaries, the prime minister noted that these were for particular species to take 
shelter and breed. “In other  words, such places are to conserve fish species and populations for the 
people,” he said.  Of the 271,126 hectares covered by the fishing lots being abolished in provinces 
around the Tonle Sap and other provinces, Samdech Hun Sen said the government was allocating 
65.6 percent to the public and reserving 34.4 percent as fish sanctuaries. 

In Battambang province alone, two fish sanctuaries of  254 hectares and 704 hectares are being 
allocated in Fishing Lot No 2. Another two fishing grounds of 79 hectares and 450 hectares have been 
allocated to sanctuaries in Fishing Lot No 6 along with a further 929 hectares in Fishing Lot No 9.

“No fishing by anyone will be allowed in the sanctuaries.  Fish sanctuaries will apply in all provinces 
concerned including Kandal, Kampong Cham, Prey Veng and Takeo. No fishing, deforestation of 
inundated areas or bird catching will be allowed in the sanctuaries. However, people will be allowed 
to travel through them and in unforeseeable circumstances like storms take shelter without being 
arrested,” the prime minister said.

“Not being able to fish in one’s home 
village is a major reason for people 

having to leave their homes in 
search for  jobs elsewhere”
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saying this year that there are more 
fish wherever it flooded.

To our knowledge, many fish species 
have become endangered in 
recent years, not even reaching the 
upstream Mekong provinces of Kratie 
and Stung Treng or the provinces 
of Prey Veng and  Kampong Cham. 
Having seen the real impact of the 
policy and actions that we have 
taken, there is no rational argument 
to backtrack on what we have 
started. I made it clear already in 
early 2012 that we should put out 
the fire itself and not just sit around 
blowing the smoke away. 

“From today onwards, 
Cambodia no longer 

has fishing lots”

It is with these experiences and 
outcomes as Prime Minister that 
I declare the radical, final and 
irrevocable Phase II reforms of the 
overall fishing lot system. From 
today onwards, Cambodia no 
longer has fishing lots. As of today, 
all fishing lots in the Kingdom of 
Cambodia are terminated and given 
over to free access by households 
and communities without paying 
any tax to the state. The Royal 
Government deems it necessary, 
however, to conserve certain fish 
sanctuaries for  certain fish and 
prawn species. The decision to take 
radical reform measures reflects 
the totally revolutionary nature of 
popular democracy adhered by the 
ruling Cambodian People’s Party. It 
reflects the irrevocable determination 
of the Cambodian People’s Party to 
implement its political platform as 
the ruling party while clearly showing 
the unfaltering will of the Royal 
Government under my leadership.

Further reading:

www.cnv.org.kh
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Amid growing concern about food 
prices, FAO devises a fish price index

A new fish price index compiled for the 
Food and Agriculture Organization can 

provide governments, non-governmental 
organizations and researchers with early-
warning signals about rising prices that 

could affect the many people who depend 
on affordable fish protein

In February last year,  global food prices hit record 
highs, contributing to uprisings in North Africa and 
the Middle East. More than a year later, they were 
still almost two and a half times the level in 2000. 
Prices are tracked by the Food and Agriculture 
Organization (FAO) of the United Nations, which 
has compiled prices for cereals, meat, oils, sugar 
and dairy products since 1990.  

Since prices for fish have been notably absent, 
the FAO recently asked a team of researchers 
to compile a fish price index (FPI) to fill the gap 
(see box at right). Preliminary results of the study, 
funded by the FAO along with universities in 
Peru, Norway and the United States as well as 
the Norwegian Seafood Council, were included 
in the FAO’s  Food Outlook in 2010. In May this 
year, the research team published a paper that 
described the challenges of constructing the FPI,  
the methodology and data used as well as how the 
new index can be used.

The FPI relies on trade statistics because fish and 
crustaceans are heavily traded internationally, 
exposing non-traded products  to price competition 
from imports and exports (see Box 2). With an 
estimated 39 percent  of consumption traded in 
2008, the researchers estimated that between 
two-thirds and four-fifths are exposed to price 
competition, depending on how China is treated. 

Noting that  all three regions have well-developed 
and easily accessible trade data, the researchers 
picked the European Union, the United States and 
Japan for calculating the index. In addition to being 
able to update the index regularly with both import 
prices and volumes, the researchers found that 
the three regions are highly representative of the 

global trade in fish and crustaceans. Moreover, 80 
percent of imports are into developed countries in 
terms of value and most  exporters ship to at least 
one of the three regions.

The index is based on fresh or frozen white 
fish (including pangasius and tilapia), salmon, 
crustaceans , pelagic fish without tuna,  tuna 
and other fish (including eels, croakers and 
other freshwater fish). These groups of species 
covered between 63 and 75 percent of imports 
into the EU, US and Japan in 2010. With different 

A striking omission

“The most comprehensive source of 
information about global food prices 
is the FAO’s Food Outlook, which 
many governments, non-governmental 
organizations (NGOs) and researchers use 
to analyze the global food system. Food 
Outlook summarizes production and price 
trends for other major food groups including 
meat, dairy, cereals, oils and fats, and sugar. 
The omission of seafood is striking, as 
fishing dates back at least 40,000 years, and 
seafood now contributes 15% of average 
animal protein consumption to three billion 
people worldwide [9]. Moreover, fisheries 
and aquaculture directly employed 44.9 
million people in 2008, with an estimated 
total of 540 million people deriving their 
livelihoods from seafood-related industries. 
A growing supply of fish from aquaculture 
has allowed higher penetration of seafood 
in regions where people have traditionally 
eaten little fish, from inland urban areas 
to rural areas. The historical and growing 
importance of seafood suggests that it 
is time for the international community 
to consider it as food in global food 
accounting.”

Excerpt from Fish Is Food - The FAO’s Fish Price Index
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product forms (fresh whole, fresh fillet, frozen 
whole, frozen fillet, frozen fish paste, frozen fish 
meat, chilled whole, chilled fillet), production 
technologies (aquaculture and capture), import 
markets (the EU, the US, and Japan) and 
exporters (Africa, Asia, Europe, North America, 
Oceania and South America), there are 608 import 
categories. Capture fisheries account for 70 
percent and aquaculture 30 percent. 

Compared to prices of terrestrial food, the 
researchers found that fish prices seem to be 
less volatile than other foods (see chart below). 
Fish prices appear less subject to price spikes, 
such as the 2008 and 2011 spikes in cereal, 
dairy, and oil prices. Meat appears to have a price 
development more similar to that of fish. As the 
global supply of fish becomes more influenced by 
aquaculture, however, fish prices have become 

Why is global fish trade increasing?

“Seafood has long been among the most internationally traded food products. Thirty-nine percent 
of all seafood production in 2008 was traded internationally. A number of factors have caused the 
increased trade in seafood. Transportation, freezing and cooling technologies, and logistics have 
improved significantly, reducing transportation costs and opening up the trade of new product 
forms such as fresh seafood. Growth of supermarket retail chains and aquaculture are also key 
contributors to the booming international seafood trade. Trade, in turn, has increased competition 
in international seafood markets, leading to more market integration for both traded and non-traded 
seafood products. The supermarket revolution ultimately facilitates international price competition. 
Supermarkets now reach many urban poor in developing countries, and supermarket procurement 
practices in particular ensure that domestic fish is meeting increasing levels of competition from 
internationally traded fish.”

Excerpt from Fish Is Food - The FAO’s Fish Price Index
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more competitive relative to meat prices.  

Price movements for wild and farmed fish are 
similar through the 1990s but diverge after the 
turn of the century (see chart above). These 
trends suggest that the increasing supply of fish 
from aquaculture has kept pace with demand as 
a consequence of innovations that have reduced 
production costs. Prices also suggest that the 
growth of aquaculture has not been constrained by 
its use of wild fish resources. 

“The FPI can contribute to 
sustainable development by 

providing early-warning signals 
about rising prices that could affect 

the many people who depend 
on affordable fish protein”

The researchers reckon that incorporating the 
FPI into the FAO’s food price index will help to 
provide a more comprehensive picture of world 
food prices. With the increased importance of 
fish consumption worldwide, uncertainty over 

the future supply of fish is seen making the 
introduction of the FPI even more pertinent. 
The paper argues that the FPI can contribute 
to sustainable development by providing early-
warning signals about rising prices that could 
affect the many people who depend on affordable 
fish protein. 

“If the FPI starts to trend upward more than prices 
of other animal protein sources, it may reflect 
unsolved problems of overfishing, aggregate 
impacts of climate change, reaching the limits 
of forage fish used in aquaculture feed, or other 
degradation of marine ecosystems,” the paper 
concludes. “ Alternatively, an FPI that continues 
to trend lower than other animal proteins could 
indicate improvements in oceans governance, net 
positive impacts from climate change, or continued 
technological change in aquaculture that lowers 
costs and ultimately prices to consumers.”

Further reading

Tveterås S, Asche F, Bellemare MF, Smith MD, Guttormsen 
AG, et al. (2012) Fish Is Food - The FAO’s Fish Price Index. 
PLoS ONE 7(5): e36731. doi:10.1371/ journal.pone.0036731
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Resolving the snakehead dilemma 
An American research program helps 

reduce the fishmeal industry’s demand for 
small fish species in Viet Nam and lays 

the groundwork for a snakehead hatchery  
program in Cambodia  

Researchers in Cambodia and Viet Nam have 
formulated a feed for snakehead that reduces 
the content of fishmeal from small fish species 
without decreasing the growth performance and 
marketablity of the popular fish. The feed was 
developed at Can Tho University with researchers 
from the University of Rhode Island as part of the 
USAID-funded AquaFish Collaborative Research 
Support Program at Oregon State University.

According to the program, about 33 percent 
of farmers in 13 Vietnamese provinces were 
using the pelleted feed in late 2011 and ten feed 
manufacturers in the Mekong Delta were using the 
formula. Farmers can use the feed, which contains 
40 percent plant protein, from when the fish are 30 
days old.

In addition to reducing the fishmeal industry’s 

A Vietnamese snakehead farmer using pelleted feed with reduced fishmeal content developed at Can Tho University with the USAID-funded 
AquaFish Collaborative Research Support Program at Oregon State University . 
PhoTo: Peg herring  

demand for small fish species, the feed was 
developed to lay the groundwork for a snakehead 
hatchery program in Cambodia where snakehead 
culture was banned in 2005. Using broodstock 
representing the Mekong’s genetic diversity, the 
breeding program has now started under the 
Institute for Fisheries Research and Development 
(IFReDI). Cambodian researchers are also 
developing guidelines for improved water quality 
and disease control.

IFReDI Director Dr So Nam notes that it takes 
about four or five kilograms of small species 
to produce a kilogram of farmed snakehead. 
“You can feed a lot of people with four to five 
kilograms of fish,” he says. Dr So Nam said the 
Cambodia government would lift the ban on 
farming snakehead “only when research develops 
a sustainable process to raise farmed snakehead 
without doing harm to the wild fishery on which 
so many people depend.” More than 200 small 
fish species measuring up to 25 centimetres at 
maturity comprise an estimated 80 percent of the 
catch in Cambodia and Viet Nam.
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Lao fishway development takes shape
After spending two years developing 

fishway criteria, an Australian project is 
extended for five years

Irrigation and urban development in Australia 
and Lao PDR have led to the construction of 
thousands weirs, regulators and floodgates which 
limit migratory fish movement and have caused 
severe declines in fish production in many areas. 
The two countries, which have about 10,000 such 
structures, are both interested in increasing their 
capacity to develop fish-passage facilities on new 
and existing low-level barriers to ensure the long-
term sustainability of fish resources. 

“Research is being conducted into the 
effectiveness of low-cost fishways on 
small barriers of up to six metres that 
are suitable for local species to use”

In 2010, the Australian Center for International 
Agricultural Research  (ACIAR) completed 
a project to develop fish-passage criteria for 
floodplain species in central Lao PDR (see Catch 
and Culture, Vol 17, No 1). A five-year extension 
of the project is now putting priorities on fish 
migration barriers between the Mekong River, 
its tributaries and floodplain habitats. Research 
is being conducted into the effectiveness of low-
cost fishways on small barriers of up to six metres 
that are suitable for local species to use. The 
project, now in its second year, is also quantifying 
the biological, ecological and socio-economic 
benefits of floodplain rehabilitation using fish 
passage technology. Lao collaborators have 
visited Australia to inspect fish-passage facilities 
and learn about different fish-passage mitigation 
techniques used in tropical and sub-tropical 
systems.

The project has so far complete detailed mapping 
of fish migration barriers in the Xe Bang Hieng 
and Xe Champone system. More than 3,000 fish-
migration barriers have been identified and are 
now being ranked to identify priorities for fishway 
construction for future funding consideration by 

donor agencies. Mapping of fish-migration barriers 
in the Nam Ngum catchment has also started and 
is expected to be completed by the end of this 
year.

“More than 3,000 fish migration 
barriers have been identified and are 

now being ranked to identify priorities 
for fishway construction ”

Experimental assessment of a rock ramp fishway 
design has been completed on Huay Xai, a small 
floodplain stream near the southern Lao city of 
Savannakhet. Twenty species have been recorded 
using the structure. Assistance has also been 
given to the Wetland Alliance group in Udon Thani 
in designing and building their first rock-ramp 
fishway in Thailand.

In the Pak Peung wetland area in the central Lao 
province of Bolikamxay, the project has completed 
an initial round of socio-economic surveys in five 
villages and begun to analyse data from more 
than 60 respondents. Experiments to compare 
the effectiveness of the designs of vertical-slot 
fishways and submerged orifice fishways are 
being conducted in the coming wet season to 
begin testing fish-swimming abilities. Construction 
of a fishway at Pak Peung regulator is nearing 
completion and is expected to provide fish 
passage for more than 100 species.
 

Construction of fishway at Pak Peung nears completion in May
PhoTo: douangkham Singhanouvong  
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The Pak Peung fishway is expected to provide passage for more than 100 fish species
PhoTo: douangkham Singhanouvong  
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Cambodia’s potential for reservoir fisheries
After spending 23 years in fisheries and 

aquaculture development in Thailand, India, 
Bangladesh, Zambia and Malawi, Alan Brooks 

was appointed director of the WorldFish Center’s 
regional office in Phnom Penh in 2009. Before 

that, he served as the center’s portfolio director for 
South Asia based in Dhaka, Bangladesh. His wider 
international experience complements more than 

17 years in senior project management in both the 
development and commercial aspects of fisheries 

with specific focus on aquaculture. Currently 
Mr Brooks is leading the center’s portfolio 

development for the Mekong region with specific 
emphasis on implementing the CGIAR Research 

Programme for Aquatic Agricultural Systems (CRP 
AAS). He maintains his interest in the development 

of aquaculture, mainly in Cambodia and more 
recently, leads on a USAID-funded research 

project to improve rice field fishery management 
strategies. Following the interview in our last issue 

with Professor Sena De Silva, former director 
general of the Network of Aquaculture Centres 
in Asia-Pacific, Catch and Culture, talks to Mr 

Brooks about the potential for reservoir fisheries 
in Cambodia in light of the proposals for two 

mainstream dams across the Mekong in northeast 
Cambodia.

Catch and Culture: What are the different 
systems of fish production in reservoirs in the 
region?

Mr Brooks: Cage and cove culture, co-
management, culture-based systems, 
enhancement (fertilisation, attraction devices, 
sanctuaries and predator removal) and stocking 
native or indigenous species.

Catch and Culture: What would be the most 
suitable systems for dam reservoirs, in particular 
for large mainstream dams such as those 
proposed for Stung Treng and Sambor?

Mr Brooks: Compensating for loss in yield from 
river fisheries can be difficult to achieve through 
the development of reservoir fisheries. The larger 
the river, and the more downstream the location of 
the dam, the less potential there is for a reservoir 

fishery to compensate in terms of yield for losses 
sustained by the river fishery. Compared to 
the overall loss of productivity and biodiversity 
within the Lower Mekong Basin (LMB),  there is 
no suitable system to compensate for the loss. 
Currently, 80 percent of inland fish production 
across the LMB comes from capture fisheries 
compared to less than 10 percent from reservoir 
fisheries. Should the unthinkable happen and the 
dams go ahead, the most suitable systems would 
need to be considered following an extensive 
environmental impact assessment and benefit 
analysis for a range of possible systems. The likely 
systems would be stock enhancement and some 
cage culture not exceeding one to two percent of 
the surface area.

Catch and Culture: What are the constraints and 
limitations of each production system?

Mr Brooks: The problem is often not the 
management of the fishery but rather the 
management of the people who manage or 
derive a livelihood from the resource.  As with 
any system, there will be thresholds for inputs 
and a continuous dynamic flux of thresholds for 
different inputs. This requires sound management 
for the sustainability of the system. The greatest 
challenge is ensuring that people, communities 
and institutions effectively manage the reservoir 

Mr Brooks
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Boom and bust on Africa’s biggest reservoir

Lake Kariba, filled between 1958 and 1963, lies along the border of Zambia and Zimbabwe. More 
than 200 kilometers long and up to 40 kilometers wide, it is the largest reservoir in Africa. From a pre-
impoundment study, it was predicted that the pelagic habitat of Lake Kariba would remain non-colonised 
since the species present in the Zambezi River had evolved in a riverine habitat and would therefore 
inhabit only the shallow littoral zones (later confirmed in 1968 and again in 1978). 

Between 1967 and 1969, the Zambian government introduced kapenta (Limnothrissa miodon),  a 
freshwater herring from Lake Tanganyika. The introduction of the small pelagic clupeid, which reaches 
a size of around five centimetres in Lake Kariba, was a success. Although the colonial Rhodesian 
government was not informed, researchers at the Lake Kariba Fisheries Institute observed the widespread 
presence of kapenta in 1969. Commercial offshore fishing of kapenta began in 1973 in Zimbabwe with a 
single purse-seiner. 

Fishing effort grew rapidly after 1976 when the fishery changed to using lift nets from pontoons with 
light attraction at night, which considerably increased the catch rates (see charts). The fishery started 
expanding along the Zimbabwe shoreline to six different bases from 1978 and spread to Zambia in 1981 
after the end of the civil war in Zimbabwe. The predominantly white-owned, capital-intensive kapenta 
fishery developed into a million dollar industry, with between 20,000 tonnes and 30,000 tonnes landed 
each year, vastly outstripping the inshore fishery, and with theoretical potential for further expansion. 

The Kapenta fishery alone, through its profitability, is believed to be directly responsible for most of the 
infrastructural development on the Zimbabwe shoreline. From the early 1990s, no new licenses were 

issued in Zimbabwe and 
fishing effort seemed 
also to stabilise in 
Zambia around this time 
with a corresponding 
stabilisation in catch 
rates of 150 kg to 200 
kg per rig per night in 
both countries. From 
1998, there was a 
decrease in the reported 
Zimbabwean effort.

Source: FAO
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PhoTo: Savionga kaPenTa induSTrieS

Processed kapenta from Zimbabwe

PhoTo: monTero Trading inTernaTional

Lake Kariba, filled between 1958 and 1963, lies along the border of Zambia and Zimbabwe. More 
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to optimise its productive capacity for an 
equitable distribution of outputs. Success may 
be constrained by a lack of accurate or sufficient 
information to improve management decisions. 
Since the physical and biotic aspects are highly 
variable, getting the right blend of species, 
management approaches and systems diversity 
will require constant updating. Other constraints 
and limitations will be related to resource conflicts 
and the costs of systems, especially capital, as 
well as sufficient inputs of seed and feed, access 
and benefits for poorer user groups and possible 
conflicts with agriculture through feed competition, 
use of fertiliser and pesticides, and perhaps forest 
land with trees used as the material for cages.

Catch and Culture: What are the challenges 
related to supplying fingerlings?

Mr Brooks: There is likely to be a temptation to 
use natural seed sources which by then would 
be in serious decline, resulting in the eventual 
collapse of some species. Reservoir stocking 
tends to work well in smaller water bodies where 
management is easier. Even if enough stocking 
of sufficient numbers of fingerlings was possible, 
one of the biggest problems is ownership and 
rights over stocked fish. It’s difficult to estimate 
the requirement. In Bangladesh, we stocked 40 
kg per hectare with an average fish weight of 25 
grams since we had to stock big individuals to 
avoid predation. These were small reservoirs and 
lakes, mostly less than 100 hectares. Stocking 
bigger reservoirs connected to the floodplain did 
not work so well. As a crude comparison with 
Bangladesh, to stock the estimated combined 
reservoir size of 95,000 hectares would require 
3,800 tonnes of large fingerlings or 152 million 
fish. Cambodian Fisheries Administration statistics 
show that annual production of fingerlings is about 
70 million individuals. But these are quite small 
at just a few grams or around 5 centimetres and 
this is for the entire aquaculture industry. The cost 
to produce 152 million fingerlings of 25 grams for 
different species would be enormous and probably 
prohibitively too high. And who would pay?

Catch and Culture: Can you see any problems 
related to environmental impacts, hybridisation or 
invasive species?
 
Mr Brooks: As has been the case in many 
examples around the world, there can be a 

complete dominance of small highly adaptable 
species. Such fisheries are  generally successful 
but vulnerable to boom and bust cycles of 
production, as seen with kapenta in African 
reservoirs such as Kariba (see box on previous 
page). 

There is almost always a reduction in the diversity 
and abundance of many species, which become 
marginalised in niche habitats. Exotic species 
are often preferred for stocking and may replace 
indigenous species. Some, Chinese carps, 
for example, require artificial propagation and 
breeding which increases the costs of production. 
There will almost certainly be negative impacts on 
water quality.

Fish yields and reservoir areas in Asia
Country Yield Area (ha)

kg/ha Total (t) Min Max
Bangladesh 46 2,682 58,300
India 20 (5–100) 200,000 – –
Indonesia 177 (22–353) 4,768 8,300 22,000
China 150 (75–675) 206,434 75 567
Sri Lanka 283 (84–650) 27,000 650 830
Thailand 47 13,400 1,200 41,000
Viet Nam 20 (11–97) 26,160 260 19,000

Source: Sena S. De Silva

Catch and Culture: What about production costs 
and what are the production prospects for each 
system of reservoir fish production, particularly for 
large mainstream dams such as Stung Treng and 
Sambor?

Mr Brooks: It’s a question of scale and feasibility 
for different approaches. According to the SEA1, 
the two dams will create two reservoirs of 71,600 
hectares and 23,400 hectares, an area totalling 
95,000 hectares. The two dams in question 
represent the difference between the 9 and 11 
dam scenarios computed for the SEA report. The 
addition of both Stung Treng and Sambor dams 
represent an additional loss of approximately 
200,000 tonnes of fish. The same study also 
projects yields of just 19,000 tonnes from reservoir 
fisheries using the SEA’s estimated high scenario 
yield rate of 200 kg per hectare. 

Production from reservoirs is highly variable. 
For example, in Bangladesh, yields from typical 
floodplain reservoirs range from 150 to 350 kg 
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Fish farmers on a Philippine lake test the limits of cage culture 

Lake Taal is the third-largest lake in the Philippines. According to 
the Bureau of Fisheries and Aquatic Resources (BFAR), tilapia and 
milk fish farmed in cages in the lake feed up to 1.6 million people 
in the Manila area while the catch from its open waters feeds 
around 200,000 people at annual rate of 39 kg a head. Between 
May and June last year, more than 2,000 tonnes of fish died in the 
lake, causing almost 150 million pesos ($3.6 million) in damage. 
Despite efforts since then to get local officials, fish cage owners 
and government agencies to develop a joint master plan to make 
cage farming more sustainable, achieving a balance is proving to 
be a major challenge.

On March 9 this year, the Philippine Department of Agriculture 
urged all cage farmers on the lake to take measures to prepare 
for more fish kills as the hot season approached. Asis Perez, the 
BFAR director, urged more than 700 farmers to carry out early 
harvesting should there be signs of possible lake overturn, sulphur 
upwelling, lowering of dissolved oxygen or fish parasite infestation. 
He also appealed to the farmers and feed manufacturers to “police 
their ranks” and to comply with all the guidelines embodied in the 
Taal Volcano Protected Landscape Management Plan of 2009.

“Fish farming should be done in a manner that should not compromise the health of the lake’s waters. 
Overcrowding of fish cages, overfeeding, and wilful disregard to the prescribed fish cage size have 
been found as major causes of serious oxygen depletion,” Perez said. In addition to arranging the 
dismantling of 7,000 illegal cages to comply with the limit of 6,000 cages in the lake, the bureau has 
strategies to reduce, if not prevent, further fish kills in the area. These include heightening its campaign 
for responsible fish farming, supporting municipal governments in realigning and/or zoning cages and 
and regularly monitoring water quality.

Source: Bureau of Fisheries and Aquatic Resources

per hectare per year. In Bangladesh, the MACH2 
project achieved an average increased yield 
of 144 kg to 364 kg per hectare per year in 65 
water bodies of about 20 hectares each. CBFM3 
and two other projects increased yields in four 
closely monitored waterbodies from 251 to 559 kg 
per hectare in five years and then to 776 kg per 
hectare after a further five years. However, there 
are some water bodies which can produce up to 
3,000 kg per hectare with improved management 
and stocking, although these water bodies are 
usually quite small in size. Conversely, the Tonle 
Sap Lake fluctuates between 3,000 and 15,000 
square kilometres, and most production will result 
during the flooded period. Let’s say 10,000 square 
kilometres yields 200,000 tonnes or 200 kg per 
hectare. Similar yields are achieved in the region 
(see box on opposite page). So even if we are 
very optimistic at 300 kg per hectare given the 

shallowness of the reservoir, warmer temperatures 
and potential stock enhancement, this is still only 
an annual total yield 30,000 tonnes. 

Another source of fish production from reservoirs 
would be cage culture. Comparing like for like 
to estimate potential yields is almost impossible 
due to the high degree of variability between 
systems and locations. Also, the consequences 
of using such comparisons for planning could be 
quite dangerous. For example, at its peak, Lake 
Taal in the Philippines was estimated to produce 
100,000 tonnes from 26,000 hectares of lake 
area with an average depth of 60 metres. At this 
level of intensity, however, farmers experienced 
many problems with disease and mortalities 
suggesting the biological carrying capacity had 
been exceeded (see box below). If the Sambor 
and Stung Treng reservoirs could achieve half the 

Cage farms on Lake Taal 

PhoTo: aquaFiSh CollaBoraTive reSearCh 
SuPPorT Program, oregon STaTe univerSiTy 
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productive capacity of Lake Taal, cages located 
in the reservoirs would yield 182,696 tonnes from 
95,000 hectares. This is simply a direct comparison 
with another reservoir highly populated with cages 
and does not take into account many important 
factors such as a predicted depth of less than 10 
metres, water retention time of 1-3 days and huge 
seasonal fluctuations for the Stung Treng and 
Sambor reservoirs. Similarly, potentially unrealistic 
yields may be estimated from other ways to 
estimate capacity for potential cage development 
such as the density of cages not exceeding two 
percent of the surface area for reservoirs. So if 
we consider one percent as a ceiling for cage 
development, the total area under cages would be 
950 hectares, which is 38 times the estimated 25 
hectares of cage area Cambodia had in 2009 with 
15,235 cages and average depth of 2.3 metres. 
We could also look at it another way. Cambodia’s 
15,235 cages in 2009 yielded an estimated 25,890 
tonnes of fish, or 46.6 kg per cubic metre based on 
water volume of about half a million cubic metres. 
To replace 200,000 tonnes of migratory fish with 
cage culture, we’d need another 117,690 cages 
based on existing cage size. Such increases 
in cage development are quite unimaginable, 
particularly if we consider current difficulties in 
accessing feed and seed, mostly from wild sources.

According to the ACIAR-funded Aquaculture 
Futures 2030 study, the best-bet scenario-based 
estimate from all production systems of aquaculture 
is 187,000 tonnes by 2030. And due to a number 
of constraints and limiting factors, freshwater cage 
culture is projected to contribute only 20 percent 
of the total, down from 50 percent in 2009 which 
is equivalent to 37,500 tonnes by 2030. It is not 
enough to consider just the biological carrying 
capacity of a system or compare with other 
locations. Other factors to consider are costs of 
investment, availability of inputs, marketability of the 
fish, low affordability for most people, environmental 
impacts, resource conflicts, access, ownership and 
profitability.

For the high-protein diets of carnivorous and 
omnivorous species, mainly pangasius and 
snakeheads, cage systems in Cambodia are 
currently far too reliant on wild fish for feed and 
seed. There is some success using commercial 
pellets but this has not yet been widely adopted. 
While there would be a need to include tilapia in 
cage culture systems using home-made formulated 

domestic pelleted feed, the Fisheries Administration 
would be reluctant to promote tilapia culture in this 
way. Additional limiting factors would be physical 
factors for cage suitability. The reservoirs may be 
too shallow in places with unfavourable seasonal 
fluctuations in depth and flow rates. If I had to give 
a professional guesstimate of potential yield from 
the two reservoirs, I would say about 30,000 tonnes 
from a managed reservoir and about 25,000 tonnes 
from cages. 

“If I had to give a professional 
guesstimate of potential yield 

from the two reservoirs, I would say 
about 30,000 tonnes from a 

managed reservoir and about 
25,000 tonnes from cages”

 
The Aquaculture Futures study revealed cage cost 
investment of $50 cubic meter of cage volume plus 
another $35 per cubic meter for working capital.  
Based on current yield estimates of 46 kg per cubic 
metre the total cost would be almost $50 million 
for 25,000 tonnes fish produced from cages. The 
most important point to emerge from estimating 
production and costs is that even if the total 
production could be doubled, the volume of fish 
from reservoirs could not replace the volume lost 
from dam development nor mitigate the negative 
impact on livelihoods of the poor dependent on 
fisheries.

Catch and Culture: Can the successful cases from 
Viet Nam (pangasias) and Lao PDR  (Nam Ngum 
reservoir) be easily replicated in Cambodia?

Mr Brooks: It depends what we mean by 
successful. Nam Ngum is successful only because 
of the connectivity it has to two major rivers which 
will probably ultimately be dammed. The pangasius 
case is complicated and could not easily be 
replicated in Cambodia. Significant investment and 
changes in market conditions would be necessary. 
Viet Nam is already facing problems of over-supply 
and high costs of production.

Catch and Culture: What are the production 
prospects for existing water bodies in Cambodia?

Mr Brooks: There are opportunities to develop the 
rice field fishery further, perhaps from the existing 
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115,000 tonnes to 300,000 tonnes by 2030. 
Although the Strategic Planning Framework of the 
Fisheries Administration predicts 500,000 tonnes 
by 2019, this is highly dependent on developing 
rice cultivation and investing in irrigation systems 
and other rice cultivation techniques such as 
SRI4. Other wild fisheries, both  commercial and 
family, can be expected to remain constant at 
the very best. But all indications predict a slight 
decline over the coming years. Reservoir fisheries 
are  not well developed in Cambodia but have 
potential for further development although the total 
area available is not up to date. A 1999 inventory 
reveals that about 100,000 hectares are available 
for further development. However, it is not clear 
how much of this would come under the rice field 

fishery category which was 115,000 tonnes in 
2009.

1 The Final Report of the Strategic Environmental Assessment 
of Hydropower on the Mekong Mainstream  prepared for the 
MRC was released in October, 2010.

2 The Management of Aquatic Ecosystems through 
Community Husbandry project was a USAID project in two 
phases from 1998 to 2003 (costing $6.5 million) and from 
2003 to 2007 (costing $3.1 million).

3 The first phase of the Community Based Fisheries 
Management project in Bangladesh was funded by the Ford 
Foundation and lasted from 1994 to 1999 with the second 
phase funded by DFID from 2000 to 2006.

4 System of Rice Intensification

Fish supply and demand scenarios and perspectives on the future role of aquaculture 

The guesstimate of 25,000 tonnes of cage production from the two reservoirs is about half one of 
the scenarios for 2030 in the ACIAR-funded project implemented by the WorldFish Center. Under 
this scenario, Cambodia’s inland and marine capture fisheries would both decline due to ineffective 
regulation, environmental degradation and hydropower development. Some loss of fish supply would be 
supplemented by improved management of rice field fisheries. At the same time, aquaculture investment 
would increase rapidly with improved policies and production efficiencies. Domestic feed and seed 
production would also rise dramatically, with total production from freshwater aquaculture projected at 
251,000 tonnes. Cage production would be about 50,000 tonnes if it fell to 20 percent of total freshwater 
production as predicted.

Freshwater aquaculture is projected to be lower under other scenarios. If high fishing pressure continues 
due to unregulated fishing with no substantive hydropower development and better implementation 
of legislative instruments improving environmental management and preserving vital fish habitats, the 
projection is for 176,000 tonnes in 2030. On the other hand, if good governance and empowerment of 
community fisheries reduces illegal fishing and is accompanied by conservation measures with limited 
encroachment onto flooded forest for agriculture and little impact from hydropower development and 
climate change, the projection is for 131,000 tonnes.

The scenarios, which do not take the two reservoirs into account, were based on exogenous and 
endogenous variables. Exogenous variables included population, incomes, foreign prices of fish, 
inflation, food and non-food prices. Endogenous variables covered supply and demand trends for fish 
based on production, consumption, exports, imports and processing from 2005 to 2009. Based on the 
most complete data set of all variables found for 2007, the reference scenario projected production 
for freshwater aquaculture at only 101,000 tonnes. Under this scenario, which assumes no change to 
current trends, the annual rate of growth from fresh fish production would fall to 2.2 percent, down 5.7 
percent between 2000-2009.

The study also considered optimal economic, social and environmental indicators by expert consultation 
resulting in a prediction of 187,000 tonnes from freshwater culture by 2030 which includes 37,500 tonnes 
from freshwater cage culture.

Source: Project Brief: 2011-23, WorldFish Center, May 2011



pets, they were now 
creatures with beauty and 
personality.”

Mr Goh says he spent 
several months taking 
fish portraits at the Qian 
Hu farm. “At one of my 
many shoots, I chanced 
upon a series of winding, 
man-made longkangs 
(drains). In the longkangs 
were hundreds of 
small fish of different 
shapes, colours and 
species. And around 
the longkangs were 
eager children bent 
over with their nets 
and buckets. That then 
jogged memories of my 
own childhood and I realised 
where my fascination with fish had come from.”

Today’s children are more likely to have iPads 
and netbooks in their palms. “The days of being 
close to nature are disappearing and along with 
them, our ability to appreciate nature up close 
and personal,” Mr Goh says. “Parks hardly come 
close to inspiring that sense of exploration and 
self-discovery one gets while peeling leaves off 
bushes for spiders and scooping up fish with bare 
hands. Over 
time, this 
body of work 
has become 
a personal 
endeavour to 
pay homage 
to the humble 
longkang fish 
for taking my 
childhood world 
beyond late afternoon 
TV cartoons and school 
textbooks.”    
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New fish book by Singaporean 
photographer includes Mekong species
A homage to the childhood joys of finding 

tiny fish swimming in the drains of 
Singapore  

Wee Editions, a new imprint by Singapore’s 
Epigram Books, has published a book on 
freshwater ornamental fish by local photographer 
Ernest Goh as its first title. The Fish Book, a 
160-page hardcover title, features extensive 
photographs of the Siamese fighting fish (Betta 
splendens) and another native Mekong species, 
the clown featherback (Chitala ornata). The book 
includes an introduction by Kenny Yap, chairman 
and managing director of ornamental fish company 
Qian Hu Corp which opened its doors to the 
photographer. 

Better known for documenting the SARS epidemic 
and the long-term impacts of the Indian Ocean 
Earthquake and Tsunami of 2005,  Mr Goh says 
he was drawn to ornamental fish when he stepped 
into a local pet store while on the  hunt for a 
subject to photograph.

“That instant, I was drawn to a Siamese fighting 
fish swimming gracefully in its small tank. Inspired, 
I sought to capture this mini ‘dance’ the same 
way I would capture a ballerina’s grace. I got to 
work immediately. A suitable tank was found, a 

white backdrop 
fashioned, and 
lights were 
propped,” he 
says.  “I came 
away with 
unexpectedly 
stunning details 
of the subject’s 
rainbow-hued 
scales and fins. 
This changed 
my perception of 
ornamental fish 
forever—where 
I had seen 
them as purely 
decorative 
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Souvanny Phommakone
Souvanny Phommakone has been appointed as the Lao programme officer at the 
MRC Fisheries Programme. She was previously deputy head of the aquaculture 
unit of the Living Aquatic Resources Research Centre (LARReC) in Vientiane.  
Before that, she worked for the MRC as a natural resources planner for the 
Fisheries Management and Governance component of the Fisheries Programme. 
Ms Souvanny joined the Department of Livestock and Fisheries of the Lao Ministry 
for Agriculture and Forestry in 1998 and moved to LARReC in 1999 when she first 
worked for the MRC Fisheries Programme collecting socio-economic data. She 
later worked as a training facilitator for the programme’s Aquaculture of Indigenous 
Mekong Fish Species component and also researched liver flukes for the World 
Health Organization and the Korea International Cooperation Agency. Ms Souvanny 
has a master’s degree from the Asian Institute of Technology in Bangkok and a 
bachelor’s degree in fisheries science from Khon Kaen University in Thailand.

Souvanny Phommakone

Xaypladeth Choulamany has left  the MRC as Fisheries Programme Coordinator 
to return to Lao PDR where he has been appointed Director General of the 
Department of Planning, International Cooperation and Investment of the Ministry 
of Agriculture and Forestry. In his new position, Mr Xaypladeth serves as the Lao 
senior official responsible for preparing ASEAN Ministerial Meetings on Agriculture 
and Forestry (AMAF). He is also leader of the Agriculture Working Group for the 
Greater Mekong Sub-Region (GMS) initiative of the Asian Development Bank 
which comprises all four members of the MRC along with Myanmar and Yunnan 
province in southwest China. Mr Xaypladeth, the founding director of the Living 
Aquatic Resources Research Centre (LARReC) in Vientiane,  joined the Fisheries 
Programme in 2009  as it was nearing the end of its second phase from 2006 to 
2010.  During his three years with the MRC, he oversaw the programme’s move 
from Vientiane to Phnom Penh as well as the formulation and inception of its current 
phase from 2011 to 2015. Mr Xaypladeth said he was leaving the program with 
mixed feelings, but added: “I am happy to return back to the Ministry of Agriculture 
and Forestry where I have been working since 1982.”

Xaypladeth Choulamany

PhoTo: ChhuT Chheana

Xaypladeth Choulamany
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A fishway nears completion in the Pak Peung wetland area in the central Lao province Bolikamxay in May. Part of a five-year 
Australian project, the fishway is expected to be able to provide passage for more than 100 of fish species  (see page 26 inside)
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