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agement and the elimination “anarchy” in the sector 
in 1999. During a visit to Siem Reap a year later, he 
announced the release of 8,000 hectares of fishing 
lot areas to local people for community management. 
A legacy of the French colonial era, the fishing lots 
were run by private operators who submitted the high-
est bids at regular auctions arranged by the Fisheries 
Department of the Ministry of Agriculture, Forestry and 
Fisheries (see Catch and Culture, Vol 18, No 1). Under 
Cambodian law, people have the right to fish in any 
water body. But this did not necessarily apply to pri-
vately run fishing lot areas.

Since then, the prime minister and a succession of ag-
ricultural ministers have used the  occasion of National 
Fish Day on July 1 to appeal to Cambodians to stop 

Prime Minister Hun Sen

Photo: AKP

Cambodia Prime Minister cracks down on 
‘anarchic’ land grabbing around Tonle Sap

Government ministries and military 
are mobilized to stop “anarchists” cutting 
down trees around the lake to cultivate 

crops. During the wet season from June to 
September, these seasonally flooded forests 

serve as important feeding habitats for newly 
spawned fish in the Tonle Sap Lake, among 
the world’s most productive fisheries. In the 
past, the government has repeatedly tried to 
educate people about problems caused by 
deforestation. Under the new crackdown, 

land grabbers are now being arrested.

Amid social conflicts and competing ideas about how 
fisheries should be managed, Cambodian Prime Min-
ister Hun Sen issued a proclamation on fisheries man-
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General Sao Sokha Anti-Corruption Chief Om Yentieng

clearing flooded forests, especially around the Tonle 
Sap Lake where they serve as crucial fish habitats dur-
ing the wet season. Such encroachment on public land 
is aimed at expanding areas to cultivate rice and other 
crops. Year after year the government's National Fish 
Day appeals are broadcast on radio and television. 
Despite repeated exhortations, however, deforestation 
has continued unabated, further eroding the habitats 
used by juvenile fish for feeding.

‘A worrying and urgent situation 
that requires a solution regarding 

conservation areas’

On November 28, 2021, a clearly exasperated prime 
minister said he’d had enough. In an address go the 
nation, he said research by the Royal Academy of 
Cambodia had found "a worrying and urgent situation 
that requires a solution regarding conservation areas 
in some provinces, especially in Kampong Chhnang 
and possibly other provinces. Such disorder is unac-
ceptable and unforgivable for officials involved in the 
administration of the provinces and districts or other 
officials who’ve been involved in land grabbing.”

'Deforestation by anarchists' 
In announcing a definitive crackdown, Hun Sen said 
“deforestation by anarchists” would be addressed by 
new government and military measures. “First, all pro-
vincial governors in the Tonle Sap region will be imme-
diately responsible for monitoring and preventing the 
clearing of flooded forest,” he said. “Also, they need to 
manage the land that has already been grabbed. 

“The provincial authorities must work on this to the full-
est extent within their jurisdictions. Provincial governors 
also chair provincial cadastral commissions, and there 
are also relevant departments such as environment, 

water resources, agriculture, and urban planning and 
land management in the provinces that have to use 
all forces under their authority with the support of the 
army, police, and military to crack down on this issue. 
I use the words ‘this is a law enforcement action’ – not 
education. We have no time for further instruction.”

Hun Sen also ordered Deputy Prime Minister Chea 
Sophara – who also serves as Minister of Land Man-
agement, Urban Planning and Construction – to chair 
an emergency meeting with government agencies in-
cluding the Ministry of Water Resources and Meteorol-
ogy, the Tonle Sap Authority, the Ministry of Agricul-
ture, Forestry and Fisheries and the Inspection Division 

Deputy Prime Minister Chea Sophara 

Kampong Chhnang Deputy Governor San You 
remembers well the morning of November 29, 
2021. It was a Monday – a day after the prime 
minister’s speech – and he was attending a meet-
ing in the provincial capital chaired by Land Man-
agement, Urban Planning and Construction Min-
ister Chea Sophara and Agriculture, Forestry and 
Fisheries Minister Veng Sakhon. 

“What do you want to grow — rice or trees?” 
Chea Sophara asked. “Trees,” the audience re-
plied. As of late December, the deputy governor 
told Catch and Culture - Environment that 2,047 
households in Kampong Chhnang province had 
voluntarily returned 6,093 ha of former flooded 
forest areas illegally converted to grow rice and 
other crops. He said provincial authorities were 
allowing households to keep existing rice crops 
ahead of their final harvest.

Rice or trees?
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The Worldwide Fund for Nature (WWF) says the 
seasonally inundated forests around the Tonle Sap 
Lake comprise short shrub lands covering most of 
the area and stunted swamp forests around the lake 
itself. The stunted swamp forest, 7-15 m in height, is 
covered by water for six to eight months each year, 
at which time most of the species lose their leaves. 
“Rather than forming a continuous forest, this com-
munity is broken into a mosaic of stands of large 
trees and open areas with floating aquatic herbs typ-
ical of the lake itself,” WWF says. “Two tree species, 
Barringtonia acutangula and Diospyros cambodi-
ana, are the primary dominants of this community.”

Most of the woody plant species are deciduous, 
losing their leaves when submerged. “With only a 
few exceptions, flowering and fruit production in the 
floodplain trees and shrubs are delayed for several 

A mosaic of mostly deciduous large trees

months after the flush of new leaves,” WWF says. 
“The majority of woody species are laden with fruits 
and seeds at the time of submergence, suggesting 
that fish may serve as important dispersal agents.”

WWF notes that both the shrub lands and swamp 
forests of the Tonle Sap floodplain have been “heav-
ily affected” by human activities. “Very little of the 
original forest cover remains in pristine condition 
today,” it says. “Although most of the ecoregion, 
including the lake, was declared a protected area 
recently, it was too little too late. The protected area 
is a paper park with no protection or management, 
and it was declared protected after most of the habi-
tat had been cleared for agriculture.” 

Further reading

https://www.worldwildlife.org/ecoregions/im0164

Rice fields carved out of a flooded forest area on the Tonle Sap Lake in Keo Por commune, Puok district, Siem Reap province. This photo  was taken 
in 2020 at the height of the wet season.

Photo: Chhut ChhEAnA / uSAID WonDErS of thE MEKonG
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of the Ministry of National Assembly-Senate Relations 
and Inspection. 

‘General Sao Sokha must immediately 
lead forces to solve this problem by 

using infantry, the navy and helicopters 
to monitor the operation’

In addition, Hun Sen ordered support for provincial 
government crackdowns from General Sao Sokha 
– the deputy commander of the Royal Cambodian 
Armed Forces who is responsible for combating forest-
ry crime. “General Sao Sokha must immediately lead 
forces to solve this problem by using infantry, the navy 
and helicopters to monitor the operation,” he said.  
“Water levels will soon recede and then they’ll start 
growing crops or deforesting even more. We don’t al-
low cultivation on confiscated land … We must arrest 
anyone who violates the provisions that we’ve previ-
ously imposed.”

The prime minister said he had heard that the former 
Kampong Chhnang provincial governor had ”de-
stroyed and grabbed more than 2,000 hectares of 
land,” noting that he was now an undersecretary of 
state at the Ministry of Interior. “All this land must be 
reclaimed. And that land must be the subject of later 
replanting.”

‘The government is exhausted ... 
This message is a bit hot, 

but if it’s not hot, it’s not possible’

With regard to “bad” government officials involved in 
clearing flooded forests, Hun Sen ordered Anti-Cor-
ruption Unit chief Om Yentieng to “investigate which 
officials are involved and prepare cases to be sent 
to court for trial. And please don’t say they’ve been 
working for the Party and the State for a long time but 
weren’t acknowledged. We have no sympathy for our 
officials for such atrocities. I urge you to take immedi-
ate action … And this must be widely publicized in all 
media, radio, television, and other areas to reach local 
people.”

“The government is exhausted,” the prime minister 
said, referring to people ignoring repeated public ap-
peals to stop destroying the flooded forests. “We don’t 
have any more time to educate them. Only the law 
can solve the problem. Those involved will face trial by 
court. And if they are government officials, we’ll con-
fiscate the land and wealth generated from the illegal 
activities of deforesting the Tonle Sap region.” Hun Sen 

made no apology for his heated remarks. “This mes-
sage is a bit hot, but if it’s not hot, it’s not possible,” 
he said. 

Demarcating forests with boundary posts
Veng Sakhon, the agriculture minister, reportedly said  
a week later that preliminary investigations showed 
nearly 30,000 ha of illegally cleared forest around the 
lake and that all would be rehabilitated. The provin-
cial breakdown was about 12,000 ha in Battambang, 
more than 5,000 ha in Banteay Meanchey, 4,000 ha in 
Pursat,  more than 3,000 
ha in Kampong Thom, 
almost 2,000 in Siem 
Reap and another 2,000 
in Kampong Chhnang. 

“We forwarded these 
cases to the Tonle Sap 
Authority to demarcate 
the region with bound-
ary posts where the areas 
have not been demar-
cated in the past or the 
posts had disappeared,” 
he was quoted as tell-
ing the Phnom Penh Post.  “We continue to search for 
any suspects who have encroached and occupied the 
land,” he said. “Provincial authorities will begin hold-
ing regular meetings to coordinate their activities and 
prevent any further illegal clearance.” During the first 
week of crackdown, the newspaper said authorities 
had identified around 100 suspects of who some had 
already been sent to court in each of the six provinces.

Replanting deforested areas
Ministry of Agriculture Secretary of State Nao Thuok 
said he worked with the new provincial governor to 
plant more than 4,000 trees during a three-day visit to 
Kampong Chhnang in early December, 2021. These 
included 3,100 seedlings of Barringtonia asiatica, 
a woody plant found near water bodies in countries 
across the Indian and Pacific oceans. Known as re-
ang (រាំង) in Khmer, this species can grow to 15 m 
and has bark, fruit and seeds used to treat headaches 
in small concentrations. Also planted were 1,000  
Elaeoxcarpus lanceipholius, known as romdenh toek 
(រំដេញទឹក). This tree can reach 20 m in height.

Dr Nao Thuok, who served as director general of the 
ministry’s Fisheries Administration for some 15 years 
said the reforestation of the Tonle Sap Lake would re-
quire between 500,000 and 800,000 seedlings. "But 

Secretary of State Nao Thuok
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Newly planted sugar palm trees (Borassus falbellifer) at 7 m intervals mark the boundary of a restricted area in Kampong Leang district where rice and other 
crops can no longer be grown (left) and newly plant bamboo beyond the sugar palms (right). Under a Royal Decree promulgated in 2005, the sugar palm, 
known as tnaot in Khmer, has been  designated  as Cambodia's national tree. In addition to producing sugar, the tree can be used as a construction material 
for houses, animal shelters and boats. Its leaves can be used for the roofs and walls of houses, braiding mats, hats, boxes and trunks.  

PhotoS:  Chhut ChhEAnA

Kampong Leang Deputy District Governor Phum Sophal (left) and a newly planted Barringtonia asiatica, a flooded forest tree known as reang in Khmer (right)

PhotoS:  LEM SAMEAn
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we are facing a shortage of seedlings,” he told Catch 
and Culture Environment. “So the Deputy Prime Min-
ister decided to force those who encroached on and 
cleared the forest to replant. On our part, we will plant 
bamboo in some areas where appropriate.”

The focus of the initial replanting efforts in Kampong 
Chhnang province in December was Kangkaeb village 
in Chranouk commune in Kampong Leang district. Lo-
cated on the eastern bank of the Tonle Sap River, the 
sparsely populated district is one of three flooded forest 
areas in the province amounting to 75,028 ha where 
agricultural activities are supposed to be restricted. 
Kampong Leang accounts for 62,006 ha of the restrict-
ed area. The other districts where farming is banned 
are Baribour (8,846 ha) and Chol Kiri (4,176 ha). 
 
In addition to Secretary of State Nao Thuok, oth-
ers overseeing the replanting in Kangkaeb village 
in December were Rural Development Minister Ouk 
Rabun and Hay Reaksmey, deputy secretary general 
at the Ministry of Agriculture, Forestry and Fisher-
ies. The latter was accompanied by members of the 
youth wing of the ruling Cambodian People’s Party. 

During a visit to the village in late December, 2021, 
Deputy District Governor Phum Sophal explained that 
local authorities were planting sugar palm trees (Boras-
sus flabellifer) at 7m intervals to delineate the bounda-
ries of restricted areas. If located next to the district's 
main road, the trees are planted 60 m back to allow 
for future road widening. Bamboo was being planted 
beyond the sugar palm trees and forest species be-
yond the bamboo. In addition to Barringtonia asiatica 
and Elaeocarpus lanceipholius, the deputy governor 
said these included other trees such as ptol (ផ្ទេល) 
(Diospyrus bejaudi) and chrokeng (ចេកេង) (Mallotus 
sp.). He said reforested areas were being patrolled by 
a 14-member team comprising police, soldiers and 
Fisheries Administration officers.

Wetlands assumed to be worth little
According to a study published by the Cambodian 
Fisheries Administration and the WorldFish Center, 
an estimated 42 percent of the country’s popula-
tion lives within 3 km of a wetland, the Tonle Sap, 
the Mekong River or the Bassac River. But develop-
ment planners through the Lower Mekong River 
Basin often assume that wetlands managed natu-
rally are worth little compared with developments 
such as roads, dams or agro-industrial schemes.   
These undervaluations can be explicit if cost-benefit 
analyses or environmental and social impacts assess-

ments fail to consider the numerous wetland values 
compromised by such developments. 

In many cases, the study found, local authorities recog-
nize the indirect economic value of wetlands and take 
action only after they have been damaged. After pro-
moting the conversion of the Plain of Reeds in the Me-
kong Delta, for example, Vietnamese authorities have 
reversed course by replanting Melaleuca forests. Hav-
ing lost an estimated half its area to drainage since the 
18th century, the plain now covers about 500,000 ha 
and includes the Tram Chim National Park, which is in-
ternationally recognized under the Ramsar Convention 
on wetlands. Cambodia has three Ramsar sites in for-
ests around the Tonle Sap Lake — two on the lake cov-
ering almost 50,000 ha (in Kampong Thom and Siem 
Reap) and another of 9,000 ha (on the Steung Sen 
River, a major tributary of the lake in Kampong Thom). 
 
In addition to government efforts to conserve wetlands, 
the study highlighted the importance of informal net-
works to manage local conflicts over natural resourc-
es, notably religious networks. In Ream National Park 
in southern Cambodia, for example, Cham Muslims 
have played a role in mobilizing community interests. 
“In other cases, the key to managing conflicts comes 
from recognizing the interests of a network of people 
who use a resource in a specific way, even if they are 
quite dispersed,” the study said, citing the case of bee-
keepers in Viet Nam in Ca Mau province in the Me-
kong Delta. 

Further reading 

Cambodia New Vision. 2021. Excerpt from the Audio Message on 
Land Grabbing at Tonle Sap Lake [Unofficial Translation]. 28 No-
vember, 2011. Phnom Penh: Cabinet of Samdech Techo Hun Sen 

Kham, L. 2004. Medicinal Plants of Cambodia. Bendigo, Austral-
ia: Bendigo Scientific Press.

Kurien, J, So, N. and Mao, S.O. 2006. Cambodia's Aquarian Re-
forms: The Emerging Challenges for Policy and Research. Phnom 
Penh: Inland Fisheries Research and Development Institute. 

Mekong River Commission. Undated. MRC/IUCN Regional Work-
shop on Mekong Wetlands, Biodiversity, and Livelihoods. Vienti-
ane; MRC Secretariat.

Ratner, B.D, Dang Thanh Ha, Mam Kosal, Ayut Nissapa and Som-
panh Chanpengxay. 2004. Undervalued and Overlooked: Sus-
taining Rural Livelihoods though Better Governance of Wetlands. 
World Fish Center Studies and Reviews No 28. Phnom Penh: World 
Fish Center. 

Razafiniary, V. 2021. Barringtonia asiatica. The IUCN Red List of 
Threatened Species 2021: e.T31339A166509744. https://dx.doi.
org/10.2305/IUCN.UK.2021-1.RLTS.T31339A166509744.en
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Scientists revise genus of Sisorid catfish 
Description of new sisorid catfish is 

accompanied by notes on the identity of a 
second fish from the same genus and the 

resurrection of the original name for a third. 
The taxonomic work – by ichthyologists from 
the Lee Hong Chian Natural History Museum 
in Singapore – seeks to resolve long-standing 

confusion over the genus arising from a 
revision almost 40 years ago.

This year marks the bicentenary of what’s been de-
scribed as a milestone in Asia’s natural history – a 
405-page monograph of the fishes that eminent British 
naturalist Francis Hamilton encountered while working 
for the East India Company in Calcutta between 1794 
and 1815.  Published in 1822, An Account of the Fish-
es of the River Ganges and its Branches covers 272 
species found in freshwater and brackish habitats. Dur-
ing his last two years in India, Hamilton writes that he 
came across few fishes that he had not yet described. 
“But, previous to my departure for Europe, on return-
ing to the vicinity of the numerous and large estuaries 
by which this enormous river enters the sea, I daily met 
with species that I had not previously seen,” he says.

Hamilton’s monograph describes 33 species from the 
Pimelodus genus of fishes from the long-whiskered cat-
fish family (now recognized to be species from Cen-
tral and South America only). Among them is a fish 
he named Pimelodus bagarius which – according to 
Hamilton – could reach more than six feet (180 cm) 
in length. His description makes for compelling read-
ing for those not schooled in the obscure Latin-derived 
terms used by taxonomists. According to Hamilton, 
such technical terms are “more uncouth in a modern 
dialect than the Latin tongue.” So “for the sake of my 
countrymen residing on the banks of the Ganges, to 
whom this work should be peculiarly useful, I have em-
ployed the English language.” 

‘A very ugly animal’
And so he does, getting straight to the point in his 
two-page description of P. bagarius. “It is a very ugly 
animal, with lurid colours,” Hamilton writes. The fish, 
we learn, has a very long tail fin divided into two un-
equal sections with 17 distinct rays, an anal fin with 
13 rays and the foremost fin on the back with eight 
rays (see illustration below). The species also has eight 
tendrils around its mouth – two separating its large 

Original illustration of Pimelodus bagarius, later renamed as B. bagarius. The occurrence of this fish was found to be limited to the Indian subcontinent.

SourCE: hAMILton (1822)
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A Cambodian fisherman holds a 15-kg trey krawbey (តេីកេបី) in O-Svay village on the Mekong River near the Lao border in Stung Treng province in 
January this year. This individual fetched some USD 50 at the market in the the town of Stung Treng, about USD 3.30 per kg. Locals say such large fish are 
often consumed on special occasions. A handful of smaller Bagarius of 2-3 kg offered at lower prices were seen at the market in January. The paper by the 
Singaporean and Swiss ichthyologists resurrects Bagarius lica as the new name for this species, previously known as B. yarrelli. The new name is the oldest 
available for Southeast Asia, from a description in Indonesia in 1903. The authors of the paper found that B. yarrelli in Southeast Asia were not the same as 
those from India, where the fish was first described in 1839. 

Photo ILLuStrAtIon: Chhut ChhEAnA / uSAID WonDErS of thE MEKonG
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Hamilton’s monograph of 1822 greatly impressed 
German ichthyologist Ralf Britz – so much so that the 
senior fish researcher at London’s Natural History 
Museum arranged a new edition with reproductions 
of unpublished colour drawings. Published in 2019, 
the new volume has colour illustrations of more than 
220 fish species described by Hamilton. That com-
pares with black and white drawings of only 96 spe-
cies in the original monograph. 

According to Britz, Hamilton’s notes on new species 
and drawings by his Indian painter Haludar “form a 
unit of mutual complementation that allowed Hamil-
ton to clearly distinguish the species from each other. 
Unfortunately the field notes and most of the draw-
ings were separated when Hamilton left India.” They 
were later moved to the British Library, which made 
the information publicly available online to coincide 
with the publication of the new volume in 2019. 

Masterpiece republished in colour

A review by Copeia, the journal of American Soci-
ety of Ichthyologists and Herpetologists, has since 
described the new volume edited by Britz as “a 
greatly augmented, meticulously annotated, and 
carefully revised second edition of Hamilton’s mas-
terpiece … arguably the most valuable contribution 
to South Asian ichthyology in the past century.” 

Further reading

Britz, R.  2019. Francis Hamilton's Gangetic Fishes in Colour.  
London: The Ray Society.

Conway, K.W. 2020. Francis Hamilton’s Gangetic Fishes in 
Colour. Copeia 108, No. 2, 2020. https://www.raysociety.org.
uk/site/userfiles/Fishes%20review.pdf

Hamilton, F. 1822. An Account of the Fishes of the River Gan-
ges and its Branches. Edinburgh: Archibald Constable and Co.

The covers of the original monograph in 1822 (left) and the new edition published in 2019 (right)

SourCES: hAMILton (1822) AnD BrItz (2019) 
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dation that identified 411 fishes between 2006 and 
2012. And one was indeed found to be much smaller 
than the other with standard lengths of 20 cm for B. 
bagarius, given the Khmer name trey krawbey tuer 
(“short goonch”), and less than 80 cm for B. yarrelli, 
named trey krawbey thom (”big goonch”). Both inhabit 
large rivers with rocks.

Yet signs of further taxonomic confusion continued. In 
2010, the International Union for the Conservation of 
Nature (IUCN) assessed B. bagarius as “near threat-
ened” based on a study in West Bengal.  But “the taxo-
nomic status of Bagarius from throughout the Indian 
subcontinent is badly in need of critical study,” the as-
sessment said. 

The author, Heok Hee Ng from Lee Kong Chian Natu-
ral History Museum in Singapore, expanded on his re-
marks in a separate assessment of B. yarrelli published 
in 2020. This found that the species was “vulnerable” 
to extinction in the wild in the medium-term future. Ng 
asserted that the study by Roberts in 1983 was “an 
oversimplification of the taxonomy of the group,” re-
iterating the need for a critical study. “It is important 
that the species should be re-assessed following reso-
lution of its taxonomic uncertainty and the subsequent 
species identified may all then qualify for a threatened 
category,” he wrote.  

New species
The uncertainty now seems to have been resolved in a 
new paper by Ng and his Swiss colleague Maurice Kot-
telat, who has described many Southeast Asian fishes 
in recent decades, notably from Lao PDR. Published 
in the journal Zootaxa in 2021, the scientists describe 
a new Bagarius species from the Mekong and Chao 
Phraya drainages. They name the new species Bagari-
us vegrandis after the Latin term for “not so large”. 

The fish specimens  examined for the study were from 
12 locations in the Lower Mekong River Basin and 2 
sites in the Chao Phraya Basin in Thailand. Although 
the fish from the Mekong were from Cambodian, Lao 
and Thai locations only, the new species is also ex-
pected to occur in Viet Nam. 

The main differences between the new species and  
other fishes in the same genus are not only size – 22 
cm versus 52-140 cm for the others – but also the lo-
cation of the adipose fin (the one between the main fin 
on the back and the tail fins). The new species also has 
larger eyes than the other fishes and shorter filamen-
tous extensions to its pectoral fins (the two fins located 

nostrils, four under its chin and two from the corners 
of its upper jaw. Each jaw is crowded with many teeth 
of unequal sizes, some quite large. “The skin above, 
although slimy, has many small tubercles, that give it 
a scabrous feel. The color is greenish ash, very pale 
below; and not only on the body, but on the fins, are 
scattered irregularly shaped black marks.” The golden 
eyes have pupils “shaped like the ace of hearts.”

For subsequent specimens of the fish collected from 
across Southeast Asia as well as the Indian subcon-
tinent, scientists started applying the name Bagarius 
bagarius from 1913. But seventy years later, American 
taxonomist Tyson Roberts revised the genus. In a paper 
published by the journal Copeia in 1983, he stated 
that B. bagarius – known as the dwarf goonch in Eng-
lish – was limited to the Ganges and Mekong along 
with the Chao Phraya in Thailand. This species was 
relatively small, apparently not exceeding 20 cm, and 
mainly fed on insects. 

The fish more widely distributed across the Indian 
subcontinent and Southeast Asia was the giant spe-
cies Bagarius yarrelli, first described from India by Brit-
ish naturalist in W.H. Sykes in 1839. Known simply as 
the goonch, it fed mainly on prawns and fishes. Like 
the fish described by Hamilton, “this fish is remark-
ably ugly,” Sykes wrote. It was 18 inches (45 cm) in 
length but could attain “a very large magnitude, and 
requires, when caught, to be secured by cord.” It was 
also “marked with spots like a Dalmatian dog.” De-
spite “many features in common” with the other spe-
cies, Sykes thought “some discrepancies compel me to 
consider them distinct.”   

Presence in the Mekong
In a paper on 40 important fish species in the Lower 
Mekong River Basin published by the Mekong River 
Commission in 2004, only one was included – B. yar-
relli. It was found at five markets during surveys by 
Cambodian, Lao, Thai and Vietnamese government 
fisheries agencies between 1995 and 2001. Accord-
ing to the paper, “it is widespread, but not generally 
a major element of fisheries.” Local common names 
were trey krawbey in Khmer, pa kae in Lao, pla khae or 
pla khae ngua in Thai and ca chien bac in Vietnamese 
(although this appears to be the Vietnamese term for a 
separate species found in northern Viet Nam – see box 
on page 15).

But both species were recorded in field surveys by 
Cambodia’s Inland Fisheries Research and Develop-
ment Institute and Japan’s Nagao Environment Foun-
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near the gills). The holotype – the single specimen 
upon which the description and name of a new species 
is based – is from the Mekong in northeast Thailand 
appears below.

‘Mix-up’
Why so much confusion? The Singaporean and Swiss 
ichthyologists suggest a possible mix-up. In the revi-

sion of the genus by Roberts in 1983, the supposed 
presence of two species of Bagarius on the Indian 
subcontinent is based on the illustration in Hamilton’s 
monograph in1822 (see page 12) and two specimens 
from Bangladesh. Roberts identified these two speci-
mens and 32 specimens from Indochina as B. bagar-

New species Bagarius vegrandis. This 15-cm specimen, taken in 1975, is from Ban Tha Kai in Nakhon Phanom province in northeast Thailand, 21 km
downstream of Mukdahan.

Photo: hEoK hEE nG 

Continued on page 17 ... 
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Among other Bagarius catfishes in the Greater Me-
kong region are Bagarius rutilus, described by Ng 
and Kottelat as a new species in 2000.  Known from 
the Red River and Ma River basins in northern Viet 
Nam, northern Lao PDR and southern China, this 
fish had previously been identified as B. yarrellii. But 
according to the authors, its colour pattern gener-
ally resembled B. bagarius more than that of B. yar-
relli with “fewer spots and a more distinct outline 
between the light and dark areas.” Moreover, large 
specimens had orange rather than yellow fins, which 
readily differentiated B. rutilus from the other two 
fishes. Lengths of 70 cm to 100 cm were recorded. 

Another Bagarius species is the crocodile catfish 
(Bagarius suchus), first described by Roberts in 1983. 
According to a field guide published by the Food 
and Agricultural Organization (FAO) of the United 
Nations in 1996, this fish can grow to 60 cm and 
is endemic to large rivers of the Mekong Basin. At 
the time, it was known only from the middle Mekong 

Other fishes from the same genus

along the Lao-Thai border. 

In 2012, the International Union for the Conserva-
tion of Nature (IUCN) assessed B. suchus as “near 
threatened”, noting that it also occurred in the Chao 
Phraya Basin in Thailand. The IUCN assessed B. ru-
tilus as “data deficient” the same year.    

Further reading

Allen, D. 2012. Bagarius rutilus. The IUCN Red List of Threat-
ened Species 2012: e.T166917A1152025. http://dx.doi.
org/10.2305/IUCN.UK.2012-1.RLTS.T166917A1152025.en 

Allen, D. 2012. Bagarius suchus. The IUCN Red List of Threat-
ened Species 2012: e.T181271A1715836. http://dx.doi.
org/10.2305/IUCN.UK.2012-1.RLTS.T181271A1715836.en

Ng, H.H. and M. Kottelat, 2000. Descriptions of three new spe-
cies of catfishes (Teleostei: Akysidae and Sisoridae) from Laos 
and Vietnam. J. South Asian Nat. Hist. 5(1):7-15

Rainboth, W.J. 1996. Fishes of the Cambodian Mekong. FAO 
species identification field guide for fishery purposes. FAO, 
Rome, 265 pp.

A juvenile crocodile catfish (Bagarius suchus) caught in 2013 as part of a participatory data-collection project in the Lao village of Sakai, about 50 km 
west of the Lao capital. Located on the Mekong River, the village has been the focus of conservation efforts led by FISHBIO, a California-based fisheries 
and environment consulting company. 

Photo: fIShBIo
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Lao retail prices for Bagarius (LAK/kg) with 14-day moving average (2015-2021)

Average retail prices of Bagarius at two markets in the southern Lao province of Champassak rose from about 32,000 LAK/kg in mid-2015 to about 42,000 
LAK/kg in late 2021. The latest prices are about $3-6 per kg. Given USD appreciation from about LAK 8,000 to LAK 11,000 over the same period, there has 
been very little change in the USD price. Allowing for inflation, the price is, in fact, falling. Fish prices are to some extent an indicator of changes in abundance. 
But prices are also affected by substitution – by cheap farmed fish or marine fish, for example, or other kinds of foods. Don Sahong Power Company collected 
the price data above from small markets in the Lao towns of Veunkham on the Lao-Cambodian border below the Khone Falls (fish mostly from Cambodia) and 
Nakasang above the Khone Falls (fish mostly from Siphandone, the "four thousand islands area” in Khong district).

ChArt: Don SAhonG PoWEr CoMPAny

... continued from page 14 

ius. “These specimens, however, have not been dis-
sected and this (1) suggests a mix-up, and (2) nullifies 
the evidence that a small-size species is present on the 
Indian subcontinent,” the authors write. The weight of 
evidence favours the absence of the new species from 
the Indian subcontinent, they conclude, noting addi-
tional circumstantial evidence from the absence of any 
other freshwater fishes with distribution restricted to the 
Mekong and Chao Phraya rivers and a limited range 
in India.

Where does that leave the other two species? The au-
thors conclude that B. yarrelli from the Indian subcon-
tinent are not the same as those from Southeast Asia 

and resurrected the name Bagarius lica – the oldest 
available name from Southeast Asia from when the fish 
was first described from Indonesia in 1903. B. lica is 
considered to be a single species occurring from the 
Mae Khlong River in Thailand eastwards to the Dong 
Nai River in Viet Nam and southwards to Sumatra. 
Borneo and Java. 

According to Kent Hortle, fisheries advisor at the Don 
Sahong Power Company in the southern Lao province 
of Champassak, Bagarius lica is "quite common in the 
Mekong in upper Cambodia and through Siphandone 
up into central Laos ... anywhere that there is rocky 
habitat with deep pools." But its abundance in upper 
Laos is not clear. 



April 2022                         Catch and Culture - Environment Volume 28, No. 1 17

Taxonomy (1)

Ng, H.H. and M. Kottelat. 2021. Description of Bagarius vegran-
dis, a new species of sisorid catfish from Indochina (Actinopterygii: 
Siluriformes), with notes on the identity of Bagarius bagarius. 
Zootaxa 4926 (1): 134–146 

Poulsen, A.F., K.G. Hortle, J. Valbo-Jorgensen, S. Chan, 
C.K.Chhuon, S. Viravong, K. Bouakhamvongsa, U. Suntornratana, 
N. Yoorong, T.T. Nguyen and B.Q. Tran. 2004. Distribution and 
Ecology of Some Important Riverine Fish Species of the Mekong 
River Basin. MRC Technical Paper No. 10. Vientiane: Mekong River 
Commission. 

Roberts, T.R. 1983. Revision of the south and southeast Asian 
sisorid catfish genus Bagarius, with description of a new spe-
cies from the Mekong. Copeia, 1983, 435–445. https://doi.
org/10.2307/1444387

So, N., K. Utsugi, K. Shibukawa, P. Thach, S. Chhuoy, S. Kim, D. 
Chin, P. Nen. and P. Chheng. 2019. Fishes of Cambodian Freshwa-
ter Bodies. Phnom Penh: Inland Fisheries Research and Develop-
ment Institute, Fisheries Administration, Phnom Penh, Cambodia. 
197 pp.

Sykes, W. H.  1839. On the fishes of the Deccan. Proceedings of 
the Zoological Society of London 1838 (pt 6) (for 27 Nov. 1838): 
157-165.

Speaking with Catch and Culture-Environment in Febru-
ary, he said: "There are still many big fish caught. They 
seem to be quite resident, especially large fish, which 
may inhabit caves and can become well-known to fish-
ermen." Hortle, a former chief technical advisor at the 
Mekong River Commission Fisheries Programme, said 
Bagarius vegrandis is "much less common in catches 
from the mainstream." For Bagarius prices at two mar-
kets in Champassak province between mid-2015 and 
late 2021, see opposite page.

As for B. bagarius, it was found to be the only Bagarius 
present on the Indian subcontinent – the same specifies 
first described by Hamilton in 1822.     

Further reading

Froese, Rainer, and Daniel Pauly, eds. (2007). "Pimelodidae" in 
FishBase. Mar 2007 version.

Hamilton, F. 1822. An Account of the Fishes of the River Ganges 
and its Branches. Edinburgh: Archibald Constable and Co.

In 2008, it was reported that a giant goonch (Bagar-
ius yarrelli at the time, now renamed as B. bagarius) 
had been targeting swimmers in the Kali River in In-
dia “after developing a taste for human flesh”. The 
fish was believed to scavenge on partly-burnt corps-
es thrown into the river after funerals. Two teenagers 
and a young boy were reportedly dragged underwa-
ter in separate incidents in 1988 and 2007, never to 
be seen again. British biologist Jeremy Wade, host 
of the River Monsters series on Animal Planet televi-
sion, went to India to investigate the claims in 2015, 
and landed a 161-pound (73-kg) goonch while  he 
was there. “Six foot of muscle behind that mouth, 
and those teeth are just like shark teeth,” Wade said. 
“If that got hold of you, there’d be no getting away.”

Some Lao people also believe Bagarius feed on hu-
man corpses. Kent Hortle, fisheries advisor at the 
Don Sahong Hydropower Company in the southern 
Lao province of Champassak, recalled a Lao Air-
lines crash into the Mekong River near Pakse that left 
49 people dead in 2013. “For some time after that, 
I was told that nobody would eat Bagarius, which 
were rumoured to have chewed the bodies of the 
victims and eaten those who were still missing,” he 
said. Hortle noted that the Lao aversion to Bagarius 

A fish with a taste for human flesh?

predated the plane crash by at least 40 years, point-
ing to a description of the species in a book on Lao 
fish and fish dishes published in 1975. 

According to the book, B. bagarius – known as pa 
khe in the Lao language – is a “food fish of some 
importance.” But it “disagrees with some people. 
Others recoil from it because it looks like a gecko, 
or because its flesh has an orange/yellow tint.” Sick 
people were said to become feverish if they ate the 
fish, which has flesh that rapidly spoils. “Thus there 
are many reasons for treating the pa khe warily,” the 
book's author concluded.

Further reading

BEA. 2013. Flight QV 301 on 16 October 2013 - ATR 72-600. 
21 October, 2013. Le Bourget: Bureau d'Enquêtes et d'Analyses 
pour la sécurité de l'aviation civile.

Davidson, A. 1975. Fish and fish dishes of Laos. Tokyo and Ver-
mont:  Charles E. Tuttle and Co.

Longbotttom, L. Mutant fish with taste for human flesh attacks 
swimmers in Indian river. 9 October, 2008. London: Mail Online.

River Monsters. 2015. Catfish As Big As A Human. 12 May, 
2015. Animal Planet. New York: Discovery Inc. https://www.you-
tube.com/watch?v=xSjGJ-BYnNM
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New species of brook loach described 
from Lao stretch of Sekong River
Found in the southern Lao provinces of Sekong 
and Attapeu, the new species is also expected 
to occur in northeast Cambodia. That would 

make it native not only to the Sekong but also 
the Sesan and Srepok rivers which together 

form a major tributary of the Mekong.   

In 1990, Swiss ichthyologist Maurice Kottelat de-
scribed a new species of fish from the brook loach 
family (Nemacheilidae). The fish had a distinctive 
black stripe between the yellowish brown upper 
part of its body and its silvery white belly. Naming 
the new fish Nemacheilus longistriatus, Kottelat 
included  the new species in book that revised 
the taxonomy of loaches from the Nemacheilus 
genus found in Cambodia, Lao PDR, Myanmar, 
Thailand and Viet Nam.

According to a field guide published six years lat-
er by the Food and Agricultural Organization of 
the United Nations (FAO), N. longistriatus could 
grow to more than 12 cm. The fish was usually 
found at the driest time of the year in the Me-
kong mainstream or backwaters from northern 
Thailand to Cambodia. Like other fishes in the 
same genus, it was believed to feed mainly on 
insect larvae.

In 2011, an assessment by the International Un-
ion for the Conservation of Nature (IUCN) said 
the species had been found in the middle Me-
kong Basin in Thailand, Lao PDR and Cambo-
dia. The fish had been collected from the Me-
kong mainstream and the lower part of main 
tributaries from Chiang Rai to Cambodia, where 
it also occured in the Tonle Sap.

Kottelat has since found that the fish he de-
scribed in 1990 is not Nemacheilus longistriatus 
after all but a new species that he’s provisionally 
placed in the same genus. In a paper published 
in the journal Zootaxa last year, he notes that the 
brook loach family has about 760 species in 51 
genera found across the Eurasian continent and 
Ethiopia. New species were regularly described 
between 2010 and 2019. The 29 species in the 

Nemacheilus genus are all endemic to Southeast Asia, 
including the Mekong Basin. They are also found in 
the Chao Phraya and Mae Klong basins in Thailand as 
well as water bodies in Indonesia and Malaysia. These 
fishes mainly inhabit streams and rivers with sand or 
pebble bottoms, although only a few have been de-
scribed in recent years.

Most of the specimens of the new species, named 
Nemacheilus argyrogaster, were collected during a 

Nemacheilus longistriatus, the misidentified species. The first two specimens are from 
the Mekong in Chiang Khan district in Loei province in Thailand. Standard lengths are 
5.3 cm for the first (a) and 4.5 cm for the second (b). The length of the third (c) from the 
Se Bang Fai catchment in central Lao PDR is 3.8 cm. The first specimen (a) is from the 
California Academy of Sciences in San Francisco. The others (b & c) are from Kottelat’s 
collection.

Photo: KottELAt (2021)
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survey by the Worldwide Fund for Nature (WWF) in 
2009 to improve livelihoods in the southern Lao prov-
ince of Sekong through aquatic resource manage-
ment. Sampling took place at 13 sites at the conflu-
ence of Sekong River with the Huai Pheung Stream and 
about 100 metres up the stream near the village of 
Ban Kaleum. Twenty-six species 
were collected with N. argyro-
gaster at both sites. The speci-
men used to describe the new 
species is now located at the 
Muséum d’Histoire Naturelle 
in Geneva. Others are with 
Kottelat’s own collection, the 
Lee Kong Chian Natural His-
tory Museum at the National 
University of Singapore and the 
California Academy of Sciences 
in San Francisco. Additional 
material was examined from 
both Sekong and Attapeu prov-
inces.  The new species is so far 
known only from the Sekong 
watershed but is also expected 
to occur in Cambodia in the 
Sesan and Srepok rivers which 
originate in Viet Nam. 

In his description, Kottelat says the new species  is “dis-
tinguished from all other Nemacheilidae in Southeast 
Asia by its unique colour pattern.” Unlike N. longistria-
tus, the black stripe in the new species is “very regular” 
and present in even the smallest of specimens. In addi-
tion, males have globular suborbital flaps under their 

The new species Nemacheilus argyrogaster. This is the holotype - the single specimen upon which the description and name of a new species is based - from 
the Sekong Basin in southern Lao PDR. This specimen from the Muséum d’Histoire Naturelle in Geneva is 6.3 cm in length.

Photo: KottELAt (2021)

Confluence of the Sekong River and Huai Pheung Stream in Sekong province in southern Lao PDR, one of two 
sites where the new species was collected. 

Photo: KottELAt (2021)
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eyes with protuberances known as tubercles along the 
edges towards the back. Tubercles facilitate contact 
with females during spawning and can be used to de-
fend territory. Other distinguishing features of the new 
species include the pectoral fins (the ones near the gills) 
which have thickened fin rays towards the front of the 
fish and 1 to 4 branched rays. Behind them are pads 
with unculi: horny projections arising from a single cell 
of the epidermis. The pads are covered by small tu-
bercles. The lips of the fish are thin and the lower lip 
has a narrow notch in the middle. The biggest male 
examined was 5.5. cm and the largest female 7.7 cm.

At 5 of the 13 sites, the new species was collected 
with black-lined loaches (Ambastaia nigrolineata), a 
fish from the point-face loach family (Botiidae). First 
described by Kottelat in 1987, this species has since 
been renamed as Yasuhikotakia nigrolineata in honor 
of Japanese ichthyologist Yasuhiko Taki (see Catch and 
Culture – Environment Vol 26, No 2) and is considered 
vulnerable to extinction under an assessment published 
by IUCN in 2012. Kottelat found that juveniles of this 
species had a color pattern “partly similar” to that of 
the new species (see photo below). 

Among other similar species, Nemacheilus binonatus 
– from the Chao Phraya and Mae Khlong basins in 

Black-lined loach (Ambastaia nigrolineata). This 3.4 cm juvenile from Kot-
telat's collection was collected from Nam Gnouang Stream in Vientiane 
Province in Lao PDR.

Photo: KottELAt (2021)

Nemacheilus binonatus. This specimen from Kottelat's collection is 3.5 cm 
in length and was collected from the Nan River in the Chao Phraya Basin 
in Thailand.

Photo: KottELAt (2021)

A brook loach with an affinity to Nemacheilus nandingensis but not identi-
cal. This 5.7 cm specimen from the Upper Mekong River Basin is from the 
Nan Xing River in Xishuangbanna prefecture in Yunnan province in China, 
where the Mekong is known as the Lancang River. This specimen is from 
Kottelat's collection.

Photo: KottELAt (2021)

Sub-orbital flap (a) and left pectoral fin (b) on a 6.3-cm male (same data as holotype on page 19).

Photo: KottELAt (2021)

Thailand – has a “somewhat similar” colour pattern 
(see top photo below). As for Nemacheilus nandingen-
sis – described from the Salween Basin in the southern 
Chinese province of Yunnan – it also has a yellowish 
to whitish body with a conspicuous black. But from the 
original description, it has the anus closer to the anal-
fin origin than N. argyrogaster so the pelvic fin does 
not reach the anus whereas it does in the new species. 
A species apparently similar to N. nandingensis, or the 
same species, is present in the Mekong drainage in 
Xishuangbanna in Yunnan (see bottom photo below). 
According to Kottelat, the single available specimen, 
a male, has a small triangular suborbital flap and a 
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pectoral fin with no tubercles – again unlike the new 
species. 

During the Sekong field work, Kottelat says two fishes 
“superficially similar” to the arrow loach (Nemacheilus 
masyae) and N. pallidus were confused with the new 
species. The fish resembling the latter was observed 
only in the Se Pian, a tributary of the Sekong. “It is not 
clear to which species these specimens belong, and in 
fact they may represent a distinct, unnamed species,” 
he says. Preliminary observations suggest that N. pal-
lidus is restricted to the Chao Phraya Basin and that N. 
masyae is possibly restricted to the Malaysian Penin-
sula. “The populations from the Mae Khlong are po-

A brook loach with an affinity to Nemacheilus pallidus but not identical. 
This specimen from Kottelat's collection was found in the Se Pian watershed 
in the Sekong Basin in southern Lao PDR. It is 5.4 cm in length.

Photo: KottELAt (2021)

tentially distinct from both N. pallidus and N. masyae 
and possibly close to populations from south-eastern 
Thailand,” Kottelat says, adding that  observations also 
suggest two or three species present in the Mekong.

The Swiss ichthyologist  concludes his paper by recalling 
that he identified three groups of Nemacheilus specifies 
back in 1990. A few species could not be placed in any 
group – and nor can the new species. “This suggests 
that ‘N.’ argyrogaster might not be closely related to the 
other Nemacheilus, for which reason it is only tentatively 
placed in that genus,” he says.

Further reading

Kottelat, M., 1990. Indochinese nemacheilines. A revision of 
nemacheiline loaches (Pisces: Cypriniformes) of Thailand, Burma, 
Laos, Cambodia and southern Viet Nam. München: Verlag Dr. 
Friedrich Pfeil.

Kottelat, Maurice. 2021. ‘Nemacheilus’ argyrogaster, a new 
species of loach from southern Laos (Teleostei: Nemacheilidae). 
Zootaxa 4933(2): 277–288

Vidthayanon, C. 2012. Yasuhikotakia nigrolineata. The IUCN Red List 
of Threatened Species 2012: e.T187923A1835517. http://dx.doi.
org/10.2305/IUCN.UK.2012-1.RLTS.T187923A1835517.en

Huai Pheung Stream, about 100 metres up from where it flows into the Sekong River in Sekong province in southern Lao PDR. Kottelat says the new species was 
collected in stream stretches with moderate to fast currents, and with pebble to stone bottoms. In addition to the new species, 26 other fishes were collected 
from this site – about 100 metres downstream from the village Ban Kaleum –  and the other site at the confluence. 

Photo: KottELAt (2021)
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Fish-friendly irrigation expands across 
Mekong region after success with Lao project
Researchers estimate that installing fishways 
in irrigation infrastructure will likely return a 
value greater than the cost of each project in 

just five years

Southeast Asian countries, including those in the Lower 
Mekong region, are experiencing a boom in irrigation 
development as agricultural modernization programs 
are being rolled out. However, irrigation infrastructure 
creates new barriers to fish migration, interfering with 
spawning and feeding patterns. These impacts have 
been little considered, comparing with the impacts of 
large hydropower dams which are the focus of interna-
tional attention.

A fisheries project that began in Lao PDR has sought 
to tackle exactly this problem, and is now working in 
Cambodia, Myanmar, Thailand, Viet Nam and Indo-
nesia. The journal Aquaculture and Fisheries published 
a case study from the Lower Mekong River Basin last 
year. The paper explains the process that the project 
team went through to plan, consult, and co-design an 
effective fishway.

 The researchers highlight several important principles, 
including:

• consulting with local irrigation bodies and villages 
to ensure that the design and operation of the fish-
ways suit local conditions and preferences;

• considering specific local features of fish species, 
such as maximum and minimum sizes, and their mi-
gration behavior, so that a suitable design can be 
adopted or developed;

• understanding the specific local features of river hy-
drology over the annual river cycle–important, as 
river levels in the Mekong basin can vary hugely; 
and

• ensuring that design features enable fish to locate 
the fishway entrance, and that the exits include rest-
ing zones for tired fish, so that they do not get swept 
back downstream.

Their paper gives special attention to the challenges 

The Pak Peung fishway was designed to suit medium and small fish that were previously blocked by an irrigation dam at the Pak Peung wetlands near Vientiane. 
The fishway still operates as a demonstration site for those wanting to learn about this technology.
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Children play fearlessly at the irrigation dam site. The fishway design was modified to have cone-shaped passages and shallower channels, so as to reduce 
drowning risk.

of establishing fish-friendly infrastructure in developing 
countries, where design and construction may be car-
ried out by a foreign company or aid project.

Better infrastructure
The authors note that fishways at large hydropower 
dams have not always been successful, in part due to 
fish mortalities from high spillways and hydropower 
turbines. In comparison, irrigation structures are much 
lower and pose fewer risks.

Their experience highlights the importance of working 
closely with government and residents at the fishway 
site to ensure the design meets local needs and con-
ditions. This project, at the Pak Peung wetlands near 
Vientiane, went through significant design changes, 
based on feedback from local villages that the original 

design posed a drowning risk to children.

The authors also worked closely with local operators 
to ensure that the fishway performed as expected, and 
that maintenance or operating issues were addressed. 
his project, supported by the Australian Centre for In-
ternational Agricultural Research, also installed camer-
as at sites that would allow sending daily photos to the 
team in Australia for further support and assistance.

Future food
Based on typical costs, the research team estimates that 
installing fishways in irrigation infrastructure will likely 
return a value greater than the cost of each project in 
just five years. Irrigation modernization programs, the 
authors argue, are a once-in-a-lifetime opportunity to 
ensure that local communities get to benefit from func-
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tioning fishways. Acting now will ensure development 
that is meant to increase food production does not in-
advertently destroy the existing fisheries food source.

Photos: Charles Sturt University and the Australian 
Centre for International Agricultural Research

First published on the Sustainable Infrastructure Part-
nership's 'Frontlines' blog at https://mekongsip.org/
frontline-blog/fish-friendly-irrigation/ on January 26, 
2022. Reproduced with permission from the Sustain-
able Infrastructure Partnership (SIP), a program funded 

by US Department of State and implemented by Pact. 
SIP is a multi-partner platform for regional dialogue, 
capacity building and training, established by the Me-
kong-US Partnership.   

Further reading

Baumgartner L.J, C. Barlow, M. Mallen-Cooper, C. Boys, T. Mars-
den, G. Thorncraft, O. Phonekhampheng, D. Singhanouvong, 
W.Rice, M. Roy, L. Crase and B. Cooper. 2021. Achieving fish pas-
sage outcomes at irrigation infrastructure; a case study from the 
Lower Mekong Basin, Aquaculture and Fisheries, Vol. 6, Issue 2, 
2021, pp 113-124. ISSN 2468-550X

Local government officers and villagers were employed to assess how well the fishway was working (opposite page). They trap, sort and list the number and 
species of fish passing through the fishway (above) to understand its effectiveness for different varieties of freshwater fish.
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Connecting fish, rivers and people
Held every two years since 2014, World Fish 

Migration Day is shaping up to be a mammoth 
event this year with hundreds of events in 

dozens of countries reaching an estimated 200 
million people across the planet.

Following the unexpected success with a local fish mi-
gration day in the Netherlands, Dutch aquatic ecologist 
Herman Wanningen organized an international event 
in 2014. He subsequently formed the World Fish Mi-
gration Foundation in Groningen and by 2018, more 
than 3,000 organizations in over 60 countries were 
taking took part in the biennial event, with 570 events 
reaching more than 70 million people. With an esti-
mated 200 million people taking part in World Fish Mi-

gration Day on May 21 this year, the foundation says it 
expects 600 events in 80 countries including 100 river-
opening events to mark the removal of barriers to fish 
migration with some 2,000 km rivers restored. 

“After a year of lockdowns, we all want to break free,” 
the foundation says. “With millions of man-made bar-
riers littering the world’s waterways, migratory fish do 
too … This year we want to celebrate the hundreds 

Illustration by Finnish cartoonist Seppo Leinonen from the book From Sea to Source: Protection and restoration of fish migration in rivers worldwide. The 
Netherlands-based Word Fish Migration Foundation published the 360-page volume in 2018. 
 
SourCE: BrInK Et AL. (2018)
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Cambodia celebrated the last World Fish Migration Day on 23 October 2020 by releasing 
thousands of native Mekong fishes into the Tonle Sap River in central Phnom Penh. The 
event was organized by the Fisheries Administration – part of the Ministry of Agriculture, 
Forestry and Fisheries – and the USAID-funded Wonders of the Mekong Project launched in 
2017. Top: Government staff unloading fishes from the Fisheries Administration's research 
and development centre at Bati in Prey Veng province. The species from Bati included three 
facing extinction in the wild – the critically endangered giant barb (Catlocarpio siamensis), 
the endangered striped catfish (Pangasianodon hypophthalmus) and the vulnerable small-
scale mud carp (Cirrhinus microlepis). Bottom left: Staff from the United States Agency 
for International Development (left) and the Fisheries Administration (right) attending the 
World Fish Migration Day ceremony on a boat on the Tonle Sap, near its confluence with the 
Mekong River. Bottom right: Fisheries Administration officer releasing a giant barb.

PhotoS: Chhut ChhEAnA / uSAID WonDErS of thE MEKonG
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Cambodian Fisheries Administration Director General Eng Cheasan prepares to release a giant barb (Catlocarpio siamensis) into the Tonle Sap River opposite 
the Royal Palace in Phnom Penh on World Fish Migration Day in October, 2020. The government agency has long been encouraging captive breeding of 
the native Mekong species for farming and stocking in natural water bodies. Under a Royal Decree promulgated in 2005, the giant barb – which can grow 
to 2.5 metres – is Cambodia’s national fish. In 2011, the International Union for the Conservation of Nature in Switzerland assessed the species as critically 
endangered. That means it faces an extremely high risk of extinction in the wild in the immediate future. Eng Chheasan, who studied at the Astrakhan Technical 
Institute of Fishing Industry and Economy in the former Soviet Union, is now serving as undersecretary of state at Cambodia’s Ministry Agriculture, Forestry and 
Fisheries.

Photo: Chhut ChhEAnA / uSAID WonDErS of thE MEKonG
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of dam removals executed and planned in 
recent years, and encourage fish heroes far 
and wide to advocate for free flowing rivers, 
the removal of barriers, and the return of 
rivers full of fish …”

Jeremy Wade, the British television present-
er who serves as World Fish Migration Day 
Ambassador, has highlighted the need for 
greater public awareness of fish conserva-
tion. “The more people we can make aware 
of the huge challenges faced by fish, in or-
der to survive in the modern world, the more 
opportunities we have to give them a help-
ing hand,” says Wade, who hosted the wild-
life documentary series River Monsters for 
America’s Animal Planet television channel 
between 2009 and 2017.

In a technical report published in 2020, the 
foundation estimated that migratory fresh-
water fish populations had plunged 76 per-
cent globally between 1970 and 2015. For the Asia-
Oceania region, the report estimated the decline by 
59 percent over the same period, although this may be 
an underestimate. “Our analysis indicated that exploi-
tation and habitat loss and degradation are the most 
prevalent threats in this region,” the report said. “Giv-
en plans to vastly expand hydropower in Asia (particu-
larly in the Mekong Basin), it is anticipated that habitat 
will be further degraded and lost, and that declines in 
migratory fish will accelerate in the region in the com-
ing decades … As the Mekong River is one of the most 
biodiverse river systems on Earth, developments in this 
region should be of major conservation concern.“

Among the report’s recommendations were the es-
tablishment of long-term monitoring in many regions 
of the world where programs are currently lacking for 
freshwater migratory species (a notable exception is 
the Mekong where monitoring has been taking place 
for  decades). The report also called for standardized 
stock-assessment methods that enable more direct 
comparison among systems. In addition, it highlighted 
the need to identify and prioritise representative migra-
tory fish species for long-term monitoring across differ-
ent ecoregions. 

Professor Carlos Garcia De Leaniz – chair in aquatic 
biosciences and director of the Centre for Sustainable 
Aquatic Research at Swansea University – says it’s “tru-
ly inspiring” to work with the foundation. “These are 
clever, supremely creative people who apply a positive 

‘can do’ attitude to management and problem solving, 
big and small,” he says. “A rare mix of skilled young 
professionals who are passionate about communicat-
ing science and the natural world. Their commitment 
to river restoration, and to migratory fish in particular, 
is exemplary and has won them international praise, 
awards and recognition. Professor Garcia De Leaniz 
also serves as principal investigator and coordinator 
Adaptive Management of Barriers in European Riv-
ers (AMBER) Consortium, which includes large hydro-
power businesses, river authorities, non-governmental 
organizations, universities and the European Joint Re-
search Centre.

Further reading

Brink, K., P. Gough, J. Royte, P.P. Schollema & H. Wanningen. 
2018. From Sea to Source 2.0. Protection and restoration of fish 
migration in rivers worldwide. Groningen: World Fish Migration 
Foundation.

Deinet, S., Scott-Gatty, K., Rotton, H., Twardek, W. M., Marconi, 
V., McRae, L., Baumgartner, L. J., Brink, K., Claussen, J. E., Cooke, 
S. J., Darwall, W., Eriksson, B. K., Garcia de Leaniz, C., Hogan, 
Z., Royte, J., Silva, L. G. M., Thieme,  M. L., Tickner, D., Waldman, 
J., Wanningen, H., Weyl, O. L. F., Berkhuysen, A. 2020. The Living 
Planet Index (LPI) for migratory freshwater fish - Technical Report. 
Groningen: World Fish Migration Foundation

https://amber.international

http://www.seppo.net

https://worldfishmigrationfoundation.com

ILLuStrAtIon: SEPPo LEInonEn SourCE: BrInK Et AL. (2018)
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The evolution of fish conservation in 
Sakai village in Lao PDR

A California-based fisheries and environment 
consulting company recounts efforts to 

conserve a critically endangered species in 
a Lao village over eight years

FISHBIO Inc has developed a relationship with the Lao 
village of Sakai along the Mekong River over the last 
eight years, and during that time we have witnessed an 
evolution in fisheries management and conservation 
in the community. This village of some 970 people is 
located about 50 km west of the Lao capital of Vien-
tiane. Most of the community members are farmers, 
but about 30 people engage in part-time fishing in the 
Mekong River to supplement their food and income. 
The sandbars in the middle of the river between Lao 
PDR and Thailand are known to be a breeding site for 
the critically endangered Jullien’s golden carp (Probar-
bus jullieni). Now, the village has a community forest 
alongside a community-managed Fish Conservation 
Zone that serve as an attraction for local visitors who 
wish to connect with nature.

‘Protected areas prohibit 
all fishing and are regularly 
patrolled by the community’

FISHBIO first worked with fishers from Sakai to docu-
ment their fishing catch through a participatory data 
collection project in 2013 and 2014 supported by the 
Mohammed Bin Zayed Species Conservation Fund. 
During our discussions with the community, they ex-
pressed interest in setting up more organized fisheries 
management to address challenges of illegal electro-
fishing in the area. After receiving a grant form the 
Critical Ecosystem Partnership Fund (CEPF), FISHBIO 
came back to work with the community from 2017-
2020 to set up two Fish Conservation Zones (FCZs), or 
community-managed freshwater protected areas. One 
7-ha FCZ is located near the Probarbus spawning site, 
and a second 67-ha FCZ protects a section of the river 
alongside the village where deep pools are located. 
These protected areas prohibit all fishing and are regu-
larly patrolled by the community.

Throughout the process of setting up their FCZs, the 
community of Sakai also moved forward with develop-
ing their community forest into a meditation site for 
Buddhist monks and other visitors. The 11-ha riverside 
stand of mature trees managed by the community is 
a rare sight this close to the country’s capital, where 
development is moving ahead quickly. The commu-
nity built several meditation huts nestled in the trees 
along the river, recognizing that this retreat in nature 
offered a place for people to visit and improve their 
mental health. They currently receive about 30 visi-
tors a month who come to visit the village’s Buddhist 
temple and community forest. There is no charge for 
admission, but donations are accepted to support the 
temple.

Locations of six fish conservation zones in Vientiane capital and Vientiance 
and Xayaburi provinces
 
MAP: fIShBIo 

By ErIn Loury *
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The Mekong River near Sakai, about 50 km west of Vientiane capital. The foothills on the right bank of the river are in Thailand.   

Photo: fIShBIo 

In 2020, FISHBIO received another 
grant from CEPF to help share lessons 
about Lao Fish Conservation Zones in 
Costa Rica, and to share lesson about 
ecotourism from Costa Rica in Lao PDR. 
We came back to Sakai and discussed 
potential ways to improve the visitor 
experience at their Fish Conservation 
Zone. The community had constructed a 
fish-feeding platform for people to feed 
the fish in the FCZ as a kind of spiritual 
offering, which is a common practice in 
Lao PDR. A set of rough stairs led down 
the riverbank to a platform. With sup-
port from our project, the community 
was able to build a set of concrete stairs 
and a floating fish-feeding platform 
right on the river. These provided visitors 
an opportunity to see the river’s fishes 
up close as they came to the surface to 

One of the two fish conservation zones

ILLuStrAtIon: fIShBIo 
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Original fish-feeding platform (above) accessed by rough wooden steps in the sand and new platform with concrete steps and metal hand rails (below)   

PhotoS: fIShBIo 
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eat fish food pellets, which are available for a small 
donation.

As part of this project, FISHBIO worked with two eco-
tourism and marketing consultants from Costa Rica 
who held virtual meetings with the community of Sakai 
to learn about their needs and interests in engaging 
visitors with FCZs. Based on the information collected, 
the consultants provided broad recommendations to 
enhance visitor experiences around the FCZs. This in-
cluded a process based on “design thinking” to guide 
the development of FCZ conservation marketing prod-
ucts through the five steps of (1) reflecting on the per-

spective of visitors (2) defining visitor needs 
(3) coming up with ideas for solutions (4) 
creating prototypes and (5) testing them out 
with visitors. Some specific recommenda-
tions on ways to use this method included 
the development of nature trails and signs 
about the Fish Conservation Zone and the 
village to help connect people to a sense 
of place.

As part of the project, we also helped the 
community of Sakai to install lights along 
the shore to assist with patrolling their 
FCZ at night, and are working with them 
to construct statues of Probarbus jullieni to 
help visitors connect with this unique en-
dangered fish that lives in the river nearby. 
The FCZ has experienced some challenges, 
such as dropping water levels in the river 
that sometimes leave the habitat exposed. 
Illegal fishing also continues to be a wide-
spread issue in the region. However, the 
village of Sakai has demonstrated a com-
mitment to protect their natural resources 
for future generations, and to give visitors 
to their community ways to connect with the 
beauty and peace of nature.

First published on the FISHBIO website on 
2 February, 2022.https://fishbio.com/field-
notes/conservation/evolution-fish-conser-
vation-sakai-village-laos

* Ms Loury, a fisheries biologist, is the communications direc-

tor of FISHBIO

Further reading

Ahmad, A.B. 2019. Probarbus jullieni. The 
IUCN Red List of Threatened Species 2019: 
e.T18182A1728224. http://dx.doi.org/10.2305/
IUCN.UK.2019-2.RLTS.T18182A1728224.en 

Baird, I.G. 2006. Probarbus jullieni and Probarbus labeamajor: 
The management and conservation of two of the largest fish spe-
cies in the Mekong River in southern Laos. Aquatic Conservation: 
Freshwater and Marine Ecosystems 16(5): 517-532. 

FISHBIO. 2013. Living Treasure: Jullien’s Golden Carp. 20 May, 
2013.

FISHBIO. 2017. Same River, Different Catch: Findings From Lao 
Fishermen. February 6, 2017. https://fishbio.com/field-notes/the-
fish-report/river-different-catch-findings-lao-fishermen

FISHBIO. 2019. Bringing Conservation Full Circle. 6 February, 
2019. https://fishbio.com/field-notes/mekong-basin/bringing-
conservation-full-circle

In addition to the fish conservation zones, the village developed a community forest of mature 
trees, a rare site so close to to the Lao capital   

Photo: fIShBIo 
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Mekong Delta distribution of invasive 
alien species from the Amazon 

Sampling in Ben Tre province finds no 
evidence of presence of freshwater species in 
brackish waters or ability to colonize areas 
that fluctuate between fresh and brackish 

waters. Findings could help fisheries managers 
map the distribution of the invasive species in 
the delta – and raise public awareness of the 

perils of releasing aquarium pets. 

In 2013, Catch and Culture published a review of ex-
otic species of fish and other aquatic animals in south-
ern Viet Nam. According to the review, one species of 
suckermouth catfish known as the vermiculated sailfin 
catfish (Pterygoplichthys disjunctivus) was “one of the 
most invasive species in the Mekong Delta.” The fish 
is from the armoured catfish family (Loricariidae) which 
comprises almost 1,000 freshwater species from Cen-
tral and South America. Our review focused on the 
adverse impacts of the suckermouth catfish on capture 
fisheries and aquaculture in Dong Thap province on 
the Mekong River and An Giang 
province on the Bassac River – 
the two Vietnamese provinces 
bordering Cambodia which are 
furthest from the sea in the Me-
kong Delta (see Catch and Cul-
ture, Vol 19, No 1).

A more recent study – funded by 
the Institute of Tropical Biology 
in Ho Chi Minh City – looks at 
suckermouth catfish distribution 
in more brackish waters of the 
Mekong Delta in Ben Tre prov-
ince. Published in the journal 
Asian Fisheries Science in 2020, 
the study focuses on four sam-
pling sites on two branches  of 
the Mekong that flow directly into 
the sea – the Co Chien River and 
the Ham Luong River (see map). 

The Mekong River Commission 
highlighted the growing risk of 
exotic aquarium species becom-
ing established in the Lower Me-

kong River Basin as early as 2003.  Although it did 
not specifically refer to species from the armored cat-
fish family, MRC Technical Paper No 9 noted that a 
“large number of small, medium-sized and potentially 
large species” were being cultured and sold through 
the aquarium fish trade. “As the custom is to release 
unwanted fish, especially when they grow too large 
for the home aquarium, there is a clear possibility that 
eventually some species will establish,” it warned. “This 
risk is heightened because there are several enterprises 
culturing native and exotic species for export and local 
markets. These enterprises are making little effort to 
prevent escapes into nearby natural waters.”

According to the 2020 study, suckermouth armoured 
catfishes first appeared in Vietnamese ornamental fish 
shops during the 1990s. “Little is known when they 
successfully established in natural water in Viet Nam, 
but it likely occurred before 2004,” it says, referring 
to an unpublished report by Research Institute for Aq-

Sampling sites in Ben Tre province in the Mekong Delta. Site CC1 on the Co Chien River and Site HL1 on 
the Ham Luong River are closest to the sea and are characterized by freshwater in the wet season and saline 
water in the dry season. Located further upstream are Sites CC2 on the Co Chien River and HL2 on the Ham 
Luong River with freshwater year-round. CC1 is 35 km from the coast and CC2 is 30 km further upstream 
whereas HL1 is about 40 km from the coast and HL2 13 km further upstream. Six fishers were interviewed in 
the Ham Luong stretch closest to the coast

SourCE: LAI Et AL (2020)



April 2022                         Catch and Culture - Environment Volume 28, No. 1 35

Invasive species

uaculture No 2 in Ho Chi Minh City, part of the Min-
istry of Agriculture and Rural Development. The study 
recalls that the Vietnamese government designated 
two species from the Amazon Basin as “alien invasive 
species” in 2013. These were the vermiculated sailfin 
catfish and the Amazonian sailfin catfish (Pterygoplich-
thys pardalis). The government retained the status in 
an update in 2018. 

Hybrid aliens 
The authors of the study noted that fishes in the Lori-
cariidae family are considered “strictly freshwater” in 
their native habitats. But introductions of Pterygoplich-
thys species into saline waters of 5g/L to 8g/L have 
raised questions about their tolerance to salinity. An-
other question is whether hybrids in North America and 
Asia  – between the vermiculated sailfin catfish and 
the Amazonian sailfin catfish, for example – are more 
tolerant of saline water than non-hybrids. With experi-
ments suggesting the hybrids can tolerate up to 12 g/L 
and use estuaries as bridges to invade new waterways, 
the authors set out to evaluate how salinity differences 
affect the dispersal of Pterygoplichthys species in the 
Mekong Delta.

The study focused on the Co Chien and Ham Luong riv-
ers, two distributaries of the Mekong in the Vietnamese 
coastal province of Ben Tre. An estimated 114 fish spe-
cies inhabit the two rivers, whose hydrologic regimes 
reflect flow from the Mekong, seasonal effects, tidal 
influences and runoff from farms. Samplings were car-
ried out in 2019 – in the dry season in March and the 
wet season in July – from two stretches in the Co Chien 
and two in the Ham Luong (see map). The highest sa-
linities recorded in downstream stretches were 1.5 g/l 
in the Co Chien and 1.2 g/L  in the Ham Luong. In the 
upstream stretches, all measurements were in both riv-
ers were about 0.1g/L  

The sampling resulted in 37 suckermouth catfishes be-
ing caught from the upstream stretches of the two riv-
ers – 16 vermiculated sailfin catfish and 21 hybrids 
(between vermiculated sailfin catfish and Amazonian 
sailfin catfish). The fishes were generally in good body 
condition, signifying conducive environmental condi-
tions for their growth. The absence in the downstream 
stretches was corroborated by six local fishers, who 
said they were nevertheless found in aquaculture 
ponds along the rivers. Pterygoplichthys species “seem 
to have colonised the ponds” and cannot be eradi-
cated due to pond depths of around 4 m, daily water 
exchanges with surrounding waterways, and a “neu-

tral” perception of farmers toward their impact.

The study found no evidence of Pterygoplichthys spe-
cies in brackish waters of the delta nor their ability to 
colonise areas that shift from freshwater to more saline 
water despite a study in southeastern Mexico which 
found them in waters of up to to 8 g/L. “However, 
southeastern Mexico remains the only location from 
which Pterygoplichthys spp. are known to inhabit saline 
waters,” it said. “To further confirm their distribution 
along salinity gradients, future work must be conduct-
ed to expand the scope to all main tributaries in Me-
kong Delta, Viet Nam and other invaded waterways.” 

Potential uses
In areas where Pterygoplichthys species have been in-
troduced, the study noted efforts to mitigate and re-
verse negative impacts. Some private firms in Mexico, 
for example, had marketed the fish locally and inter-
nationally as the meat has high protein and fatty-acid 
content. It is also a viable component of commercial 
fish meal and a source of antioxidants for nutrition 
supplements. Other potential uses are biodiesel pro-
duction or as home and office décor. In Viet Nam, the 
authors said, fishers historically discarded the species 
– partly due to their appearance – but they are now 
consumed and sometimes sold in fish markets. Con-
sumption of invasive species has succeeded in control-
ling apple snails (Pomacea spp.) and should be en-
couraged for suckermouth catfishes as well. 

According to their study, the presence of suckermouth 
catfishes in Viet Nam has “largely been ignored by the 
public”, highlighted by the absence of scientific infor-
mation about their dispersal and lack of biological 
agency to trade and release them into natural waters. 
With preliminary information on established Vietnam-
ese populations and a possible factor limiting their dis-
persal, “the data can be used to raise awareness and 
bolster media campaigns educating citizens on the 
perils of releasing aquarium pets into natural waters,” 
the authors concluded

Further reading

Lai, Quan & Orfinger, Alexander & Tran, Thai & Nguyen, Khoa 
& Le, Nguyen. 2020. Distribution of Suckermouth Armoured Cat-
fishes (Siluriformes, Loricariidae) Across the Salinity Gradient of the 
Mekong Delta, Vietnam. Asian Fisheries Science. 33. 300-306. 
10.33997/j.afs.2020.33.3.011. 

Welcomme, R. and Chavalit Vidthayanom. 2003. The impacts of 
introductions and stocking of exotic species in the Mekong Basin 
and policies for their control. MRC Technical Paper No. 9. Phnom 
Penh: Mekong River Commission. 
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Outlook for environmental, social 
and governance investment this year

What themes are expected to emerge in 
environment, social and governance (ESG) 

investment in 2022? Moody’s ESG Solutions 
Group looks at several areas including social 

and environmental risks in supply chains, 
net zero accountability, the mainstreaming of 
biodiversity disclosure, corporate alignment 

with the UN’s Sustainable Development Goals 
(SDGs) and ESG data quality gaps. The rating 

agency finds that common language that’s 
science-based and detailed will be important 
for green and sustainable finance activities.

A division of New York-based financial services giant 
Moody’s Corp expects investors this year to increas-
ingly focus on how companies are addressing access 
and affordability of products and services, alongside 
improving sustainability performance. “Greater mar-
ket demand for accessible goods and services that 
are sustainable can spur innovation and bring down 
cost curves, improving access and affordability and 
creating positive impact at scale,” says Moody’s ESG 
Solutions Group in a report released on February 2. 
“Furthermore, through sustainability-focused product 
and service design improvements, companies can har-
ness consumer behaviour to address social and envi-
ronmental challenges linked to responsible consump-
tion and production. Legislators, too, are beginning 
to strengthen action across a variety of areas, for ex-

ample, in health, air quality, waste and greenwashing. 
These institutional shifts have the potential to support 
companies with the enabling environments needed for 
more sustainable products and services to be brought 
to market.”

Supply chains
For supply chains, Moody’s expects social and envi-
ronmental issues to become an enduring part of re-
silience planning. “Demand for better understanding 
of often complex and opaque sourcing, manufactur-
ing and logistics arrangements will grow,” the report 
said. “While near-term logistics bottlenecks may ease 
for some sectors, poor management of social and en-
vironmental risks in supply chains will compound on-
going operational resilience issues that have prolifer-
ated over the course of the pandemic.” According to 
Moody’s, supply chain controversies skyrocketed to an 
average of 185 cases a year in 2020 and 2021 – up 
237 percent from an average 78 cases a year between 
2016 and 2019. 

With improved pledges on methane reduction and pri-
vate sector net-zero targets at the UN Climate Confer-
ence in Glasgow in November, emissions disclosures 
from supply chains “will become a stronger considera-
tion for stakeholders,” the report said. But market prac-
titioners won’t wait for robust disclosures across the 
board. That means “new technologies and analytical 
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techniques will be important in helping to bridge the 
disclosure gap across supply chains.” Moody’s found 
that the integration of environmental and social fac-
tors in supply chains across key sectors was “limited”, 
with stronger integration of social over environmental 
issues (see  chart on opposite page). Furthermore, it 
also found that only 23 percent of companies assessed 
carry out dedicated social audits and only 17 percent 
do environmental audits.

Net zero?
Moody’s noted that the past seven years were the 
warmest on record, with impacts ranging from record-
setting wildfires and heat waves to deadly floods and 
typhoons. “In the near-term we will continue to experi-
ence extreme climate-driven events due to carbon al-
ready in the atmosphere, which calls for urgent invest-
ment in climate adaptation,” it said. "However, in the 
longer term there is an opportunity to avoid the worst 
impacts of physical risks by transitioning to net zero by 
2050” to limit global warming to 1.5°C above pre-
industrial levels by 2100. 

After a surge in net zero commitments alongside the 
Climate Conference, country net zero targets between 
2050 and 2070 covered nearly 90 percent of global 
emissions at the end of 2021, including the four largest 
emitters – China, the US, the EU and India. “With the 
growing number of net zero commitments by govern-
ments, companies and financial institutions comes a 
growing need for transparency on what these commit-
ments mean in practice and what interim steps will be 
taken to achieve net zero,” the report said. “Investors, 
and banks in particular, must understand corporate 
net zero plans to translate that into the implications for 
their own portfolios. There will be a continued growth 

in forward-looking metrics to assess companies’ path-
ways to net zero, driven by this demand.” 

Moody’s found that 42 percent of some 4,400 large 
companies had already set emission targets. But only 
17 percent refer to “net zero”and a mere 3 percent 
are aligned with net zero by 2050 (see chart below). 
For the companies assessed, the average temperature 
increase is 2.9°C – almost twice the global target of 
1.5 C . “This demonstrates the need for increased cor-
porate ambition alongside continued efforts to unpack 
the implications of existing corporate commitments,” 
the report said. 

A just transition
According to Moody’s, the push towards a net zero 
global economy demands an “unprecedented indus-
trial transformation” with new industries emerging that 
create new jobs and help build a safer and healthier 
planet. “In the near term, disruption will exacerbate 
existing societal challenges and dislocate the most 
exposed workforces, supply chains, communities and 
consumers – particularly those already facing dispro-
portionate challenges due to income, race and other 
factors,” it said. The report noted that more than 30 
countries had signed the Just Transition Declaration in 
Glasgow to harmonize expectations for a just transition 
to net zero. 

At the same time, coalitions have formed including 
the Paris-based Investors for a Just Transition – with 
€4.3 billion of assets under management – and the 
Financing the Just Transition Alliance, coordinated by 
the Grantham Research Institute on Climate Change 
at the London School of Economics. “Just transition as-
sessments are also beginning to emerge as companies 
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begin to face greater scrutiny in 2022 from investors, 
policymakers and consumers on their management of 
the social consequences of the transition to net zero,” 
the report said. 

Moody’s meanwhile warned that corporate and in-
dustry reorganisation in response to transition and 
physical climate risks would see jobs disappear, com-
munities negatively affected and new skills required to 
support emerging industries. “Stakeholders will expect 
better understanding of how companies are support-
ing workers through reorganization and reskilling and 
how they are supporting affected communities,” it said.  
“Our initial global analysis of selected sectors that are 
both carbon- and labour-intensive finds that average 
company performance across seven criteria is ‘weak’ 
or ‘limited,’ demonstrating the substantial room for im-
provement.”  The analysis, based on 11 sectors, high-
lighted particular challenges for workforce and labour 
issues.

‘Nearly all analyzed sectors have 
over 30 percent of their assessed 

facilities exposed to both heat stress 
and water stress’

“Transitioning the workforce in a just and equitable 
manner also requires a consideration of workers’ ex-
posures to physical risk,” the report said. “Based on 
our analysis of physical climate risk for about 5,000 
publicly listed companies and their roughly 2 million 
underlying corporate facilities, nearly all analyzed sec-
tors have over 30 percent of their assessed facilities ex-
posed to both heat stress and water stress. Occurrence 
of extreme events will only increase in the near-term 

and these hazards will carry implications for public 
health with rippling impacts on labour productivity and 
business costs.” 

Biodiversity disclosure
Moody’s meanwhile expects last year’s momentum on 
nature and biodiversity to continue. “Strong signals 
suggested that the recognition of role of finance in sup-
porting biodiversity was moving to the mainstream,” it 
said. Moody’s said the so-called Dasgupta Review – a 
604-page assessment of the economics of biodiversity 
published by the British Treasury last year –  highlighted 
that “financial decisions have not taken nature into ac-
count” and that economic sustainability requires a new 
approach. It noted that the World Bank had estimated 
that the global decline in biodiversity and ecosystem 
services could result in global GDP contracting by 2.3 
percent a year – $2.7 trillion – by 2030.  

“Disclosures on both leadership commitments to bio-
diversity and on management of impacts and depend-
encies on nature are both essential governance build-
ing blocks to understand exposure to nature related 
risks and impacts,” the report said. To address govern-
ance and management of impacts and dependencies, 
Moody’s assessed measures to address biodiversity 
risks – including processes at management and site 
levels, coverage and geographic scope of implemen-
tation. Based on current biodiversity performance, it 
found a “gap between leadership commitments and 
implementation for key sectors with substantial biodi-
versity impacts and dependencies, such as food and 
beverage and luxury goods and cosmetics” (see chart 
on opposite page).
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the common language framework of the SDGs sought 
out by more parties,” it said. “Furthermore, strengthen-
ing of outcomes and impact disclosures will improve 
transparency and reduce green and social washing.” 

In an assessment of corporate net contributions and 
behaviour on social, economic and environmen-
tal goals – SDG1, SDG3, SDG 12 and SDG13 – 
Moody’s found low “positive” results (see chart below). 
For most companies, positive contributions were weak-
er than behaviour. “This highlights a performance gap 
between more straightforward alignment to the SDGs 
and the more challenging step of taking intentional ac-
tion that has the potential to create positive impact,” 
it said. 

Moody’s expects the harmonization of ESG disclosure 
to take a step forward this year. “But differences in the 
concept of materiality and the classification of sustain-
ability activities will complicate efforts to create global 
standards,” it says. “Progress this year on standards 
from the International Sustainability Standards Board 
and the European Commission will begin to set out a 
standardised and widely adopted base layer of con-

Impact measurement and management
Also expected to continue this year is the mainstream-
ing of impact measurement and management, driven 
by the need to address negative impacts of the pan-
demic with action that drives capital and enterprises 
to address the world’s biggest challenges. Under G7 
recommendations last year, “positive impact that is in-
tentional and additional should be easier for investors 
to back and have stronger codification in standards 
and regulation,” the report said. 

“Better integration of assessed and verified positive 
contribution across companies and investors will allow 
capital to flow to new industries geared towards posi-
tive impact. These efforts can complement new institu-
tional measurement approaches that are emerging to 
quantify national progress that takes social and envi-
ronmental crisis into account.”

The report noted growing interest in more sophisticat-
ed impact-measurement tools aligned to the UN Sus-
tainable Development Goals (SDGs). “Greater aware-
ness of the responsibilities to invest in the infrastructure 
needed to take on systemic risks of the future will see 

Sustainable investment

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

SDG 1

SDG 3

SDG 12

SDG 13

Highly Negative Negative Neutral Positive Highly Positive

Corporate net contribution to SDG 1, SDG3, SDG 12, SDG 13 (%)

SourCE: MooDy'S ESG SoLutIonS (2022)



40 Catch and Culture - Environment Volume 28, No. 1                          April 2022  

Sustainable investment

For two decades, Asset Benchmark Research – a di-
vision of Asset Publishing and Research Co Ltd in 
Hong Kong – has been analyzing how transparently 
and ethically Asian companies are run and how they 
contribute to broader society. “In the past few years, 
standards have improved dramatically,” the online 
edition of financial magazine The Asset wrote on 
December 6 last year as it announced the winners of 
its annual ESG Corporate Awards. Last year was no 
exception. “Indeed, with a health crisis not seen in 
more than a century, the standout ESG companies 
whipped into action, particularly aware of their ob-
ligations to employees. A feature in Asia is the pre-
ponderance of family-led companies. Several took 
matters into their own remit from facilitating work-
from-home arrangements to offering testing and 
vaccinations for staff at the height of the Covid crisis 
to help governments respond to the emergency.”

Among the six companies 
standing out as recipients of 
the Jade Award was lead-
ing Thai bank Kasikorn-
bank Public Co Ltd. The 
others were all Chinese, 
either from Taiwan (three) 
or Hong Kong (two). “The 
common theme of Jade 
awardees is that they show 
a commitment to ESG 
from the board through to 
stakeholders,” The Asset said. “ESG practices are 
no window dressing; they are embedded and ex-
tensive. In the words of one of the editors, who in-
terviewed board directors of Jade contenders: ‘ESG 
is in their DNA’. The range of actions endorsed by 
the boards of Jade companies include using their 
purchasing power to encourage suppliers to adhere 
to ESG standards through to incorporating ESG per-
formance into the KPIs (key performance indicators) 
of the chairperson and CEO.”

In a field dominated by companies from the Greater 
China region, Asset Benchmark Research also gave 
out 25 Platinum Awards, 16 Gold Awards and 9 Ti-
tanium Awards.  Among the recipients of Platinum 
Awards were six Thai companies – Bank of Ayudyha 
Public Co Ltd (also known as Krungsri), BTS Group 
Holdings Public Co Ltd, Krungthai Bank Public Co Ltd, 

Thailand excels in environmental, social and governance corporate awards 

PTT Exploration and Production Public Co Ltd (PTTEP),  
PTT Global Chemical Public Co Ltd (PTTGC), and 
Thai Oil  Public Co Ltd.  Another two Thai companies 
– Charoen Phokphand Foods Public Co Ltd (CPF) and 
CK Power Public Co Ltd – won Gold Awards. “Each of 
the companies merits praise for dealing with difficult 
challenges, not least during the pandemic,” The Asset 
said, referring to all Platinum, Gold and Titanium win-
ners. “To meet meaningful ESG targets, companies 
must invest in new systems, technologies and process-
es, thus adding pressure to the bottom line. In times 
of adversity, it is hard to maintain the commitment.”

The Hong Kong publisher said regulators were key 
drivers to improve in some jurisdictions. “Increas-
ingly, investors and other stakeholders are forcing 
change,” it said. “The results can be impressive: 
lower energy and water usage, more recycling, bet-
ter working conditions, and broader benefits to com-
munities.” Following the UN Climate Conference in 
Glasgow last year, “there will be greater emphasis on 
companies to better craft their ESG strategy and pro-
vide granular data to both investors and regulators. 
With the drive towards the harmonization of ESG dis-
closure standards spearheaded by the International 
Sustainability Standards Board, expect more compa-
nies particularly in Asia to continue to refine the way 
they report their sustainability activities and how they 
are helping their respective jurisdictions achieve their 
net-zero carbon emission targets.”

According to the Hong Kong publishers, The As-
set ESG Awards comprise the longest running ESG 
benchmarking service in Asia. “Each award is based 
on the online submission covering a wide-range of 
metrics, including waste and water management, 
energy consumption and GHG emissions, supplier 
codes of conduct, sustainability financing and cor-
porate governance,” it says.“The submissions are 
reviewed, checked and analyzed in detail by the Edi-
torial Board. Members of the Editorial Board inter-
view contenders for the Jade award to investigate 
the depth of their commitment to ESG and the scope 
and effect of the policies.”

Further reading

Asset Benchmark Research. 2021. Covid compels companies 
to compete for coveted ESG recognitions. The Asset. December, 
2021. Hong Kong: Asset Publishing and Research Co Ltd.

Kasikornbank CEO Miss 
Kattiya Indaravijaya
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sistent, comparable and reliable disclosure. Globally, 
ESG regulatory requirements will continue to grow 
at pace with revisions tightening existing provisions. 
National and regional taxonomies will become more 
widespread, raising future questions of interoperability 
and compatibility. Consistent, comparable, complete 
and reliable disclosures will provide a foundation of 
decision-useful ESG information to capital markets.”

The report highlighted the significance of EU sustain-
ability reporting standards being mandated through its 
corporate sustainability reporting directive. The build-
ing out of the standards, the directive’s widened scope 
to some 50,000 companies (from about 11,000) and 
a new requirement for limited assurance, “will create a 
layer of valuable corporate data.” At the same time, a 
“comprehensive and mandatory sustainability report-
ing landscape” is expected to move forward. “These 
disclosures will then flow up into the relevant existing 
components of the EU Sustainable Finance Strategy: 
the EU Taxonomy and the Sustainable Finance Disclo-
sure Regulation (SFDR), where current data availability 
challenges are hindering effective disclosure.”

Moody’s noted that the Future of Sustainable Data 
Alliance had identified 25 national and regional tax-
onomy initiatives at various stages of development last 
year. “As they move beyond climate objectives alone 
and encompass a wider set of economic activities, 
their value will become more tangible to a wider set of 
stakeholder,” it said. “Questions around interoperabil-
ity and compatibility of national taxonomies will grow 
in importance for investors and regulators. Common 
language that is science-based and provides the re-
quired level of detail will be important to scale taxon-
omy-backed green and sustainable finance activities 
globally.” 

Further reading
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“The solar panels were 
placed at an angle with 
space between the panel 
and platform so sunlight 
can pass through into the 
water, thereby not affecting 
the underwater environ-
ment. Placing solar panels 
on the water surface also 
helps reduce the panels’ 
heat, making it 10-15 per-
cent more efficient than so-
lar panels installed on land, 
and reduces water evapora-
tion in the dam around 460,000 m3/year.”

EGAT eventually aims to have 15 such hybrid projects 
with a combined capacity of 2,725 megawatts “so that 
Thailand can achieve the goal of Net Zero Emissions 
and become a sustainable low-carbon society,” the 
statement said.

On February 11, EGAT 
announced it was going 
ahead with a second hydro-
floating solar project at 
Ubol Ratana Dam in Khon 
Kaen province. Prasert-
sak Cherngchawano, the 
deputy governor  for power 
plant development and re-
newable energy at EGAT, 
said the facility would have 
a generating capacity of 
24 megawatts. It will also be equipped with a battery 
energy-storage system to enhance efficiency and con-
tinuity of power generation. The 25.2 megawatt plant 
has three hydropower generators with installed capac-
ity of 8.4 megawatts each. EGAT said a report on the 
operation of the pilot facility at Sirindhorn Dam “shows 
that the project gained its achievement as planned” 
as it could enhance the power system stability and re-
duce intermittency of renewable energy. According to 
EGAT, environmental impact monitoring found that the 
installation of floating pontoons in the reservoir “does 

Energy

World’s largest hydro-floating solar plant 
followed by second in northeast Thailand

Hybrid facilities in Ubon Ratchathani and 
Khon Kaen provinces support goal for 15 such 
projects with a capacity of 2,725 megawatts 

across Thailand as part of government’s 
efforts to achieve carbon neutrality  

The Electricity Generating Authority of Thailand (EGAT) 
has announced plans for a second hydro-floating solar 
project in Khon Kaen province following the success 
of its first hybrid facility in Ubon Ratchathani province 
– the world’s largest with capacities of 45 megawatts 
in solar energy and 36 megawatts of hydropower. The 
two provinces are both located in the Mekong Basin in 
northeast Thailand.

EGAT began commercial operations of the first hybrid 
facility at Sirindhorn Dam on October 31 2021. In a 
statement released on November 3 2021, EGAT Gov-
ernor Boonyanit Wongrukmit said the pilot facility in 
Ubon Ratchathani province would reduce greenhouse 
gas emissions by 47,000 tons a year and improve the 
country’s energy security. 

‘It can generate electricity longer and lower 
the limitations of renewable energy’

The pilot project generates electricity from solar power 
during the day and hydropower from the existing dam 
when there is no sunlight, or during peak power de-
mand at night. The plant’s energy-management and 
weather-forecast systems increase stability of the power 
system. “It can generate electricity longer and lower the 
limitations of renewable energy,” the statement said. 
“In the future, EGAT plans to build a renewable energy 
control center that uses artificial intelligence (AI) to in-
crease power generation efficiency.”

EGAT said the plant had seven sets of solar panels 
which covered less than one percent of the reservoir. 
“The solar panels and floating platforms are all eco-
friendly and do not affect the underwater environment,” 
it said. “Moreover, using the existing transmission sys-
tem, electrical equipment, and the water surface of 
Sirindhorn Dam to its full potential can help save cost 
and expenses, leading to lower electricity cost.

EGAT Governor Boonyanit 

Photo: EGAt

EGAT Deputy Governor Prasertsak

Photo: EGAt
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World's largest hydro-floating solar facility at Sirindhorn Dam in Ubon Ratchathani province. The hybrid facility started running  commercially in October last year. 

Photo: EGAt

not affect” the aquatic ecosystem or the environment. 
“Electricity generation from clean energy is a part of 
EGAT carbon neutrality strategies, a mechanism to 
compensate and avoid carbon dioxide emissions,” it 
said.

‘Integrating renewable energy from solar 
panels and hydropower from dams can 
increase the power system stability and 

cater to growing consumer demand’

In a separate statement on January 27 2022, Euro-
pean industrial giant Siemens AG – a global leader 
in smart energy management – said the hybrid facility 
at Sirindhorn Dam had deployed its SICAM Microgrid 
Control and Photovoltaic Plant Control to balance the 
energy mix. “Siemens is responsible for installing, test-
ing, and commissioning the Microgrid Control that 
works together with Photovoltaic Plant Control systems 
for the Hydro-Floating Solar Hybrid Project,” the Ger-
man company said. “In addition, Siemens is installing 
DEOP, the cloud-based software for the optimization of 
distributed energy resources. DEOP 's capability to pre-
sent real-time hybrid power distribution data on dash-

board helps EGAT manage 
power distribution more ef-
ficiently.”

Suwannee Singluedej, chief 
executive of the Siemens 
unit in Thailand, said com-
bining the two control sys-
tems with the cloud-based 
software “enables EGAT's 
control center to effectively 
use real-time data for ana-
lytics and decision mak-
ing for appropriate energy management.” Integrating 
renewable energy from solar panels and hydropower 
from dams can increase the power system stability and 
cater to growing consumer demand, Suwannee said.

She also said that the Sirindhorn Dam project was the 
first installation of Siemen’s Microgrid Control, Pho-
tovoltaic Plant Control and DEOP in Thailand. “With 
the capabilities the controllers and the cloud-based 
DEOP software, operators can use a dashboard to 
monitor important parameters including status of elec-

Siemens Thailand CEO Suwannee

Photo: SIEMEnS SouthEASt ASIA
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WorldSeven sets of solar panels at Sirindorn Dam cover less than one percent of the reservoir 
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trical equipment, electric power generation, weather 
measurement and electric power generation forecast,” 
he said. “These solutions can properly address EGAT's 
needs for efficiently managing, forecasting, and sup-
porting the commercial distribution of large amounts 
of electricity.”

EGAT has meanwhile set its sights on the first hybrid 
facility at Sirindhorn Dam becoming a new tourist at-
traction in Ubon Ratchathani. “The power plant will 
help create jobs and income for the community so it 
can be sustainably self-reliant, and also stimulate the 
overall economy of the province,” the government au-
thority said.

Sirindhorn Dam is an important multi-purpose dam in 
northeast Thailand. Construction started in 1968 and 
was completed in 1971. The dam was built across the 
Lam Dome Noi River. It is located in Piboon Mangsa-
han district in Ubon Ratchathani province. 

Ubol Ratana Dam was EGAT’s first multi-purpose in 
northeast Thailand. It is also the control center for elec-
tricity generation in the the northeast. Construction was 
completed in 1965. Originally known as Phong Neep 

Dam, it was built across Phong River in in Khon Kaen 
province’s Phong district, now known as Ubol Ratana 
district.
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EGAT says the solar panels are placed at angles with spaces between the panels and platforms so sunlight can pass through into the water, thereby not affecting 
the aquatic  environment. 
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FAO Fish Price Index

Production, trade, utilisation and consumption
FAO Food Outlook, November, 2021

2019 2020
Estimate

2021
Forecast

Change
2021/2020

 Million tonnes %

Production 177.8 174.6 178.1 +2.0

Capture fisheries 92.5 90.5 92.6 +2.3

Aquaculture 85.3 84.1 85.5 +1.7

Trade value (exports USD billion) 161.9 151.9 170.1 +12.0

Trade volume (live weight) 65.5 63.3 65.6 +3.7

Total utilisation 177.8 174.6 178.1 +2.0

Food 158.3 154.7 157.9 +2.1

Feed 15.5 16.1 16.4 +1.6

Other uses 4.0 3.8 3.8 -1.1

Consumption per person

Food fish (kg/year) 20.5 19.8 20.1 +1.1

From capture fisheries (kg/year) 9.5 9.1 9.2 +1.6

From aquaculture (kg/year) 11.1 10.8 10.9 +0.6

FAO Fish Price Index (2014 – 2016 = 100) 2019 2020 2021
Jan-Sep

Change
Jan-Sep 2021/Jan-Sep 2020

102 95 101 +5.3

Source of the raw data for the FAO Fish Price Index: EUMOFA, INFOFISH,  
INFOPESCA, INFOYU, Statistics Norway.
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Viet Nam
Vietnam Association of Seafood Exporters and Producers (VASEP) 

Dong Thap in the Mekong Delta except black tiger shrimp (Da Nang) 

VND per kg unless otherwise stated

November, 2021 February, 2022

Item Size Price
Pangasius (Pangasianodon hypophthalmus) (white flesh) Cá tra thịt trắng 0.7 – 0.8 kg 22,500 – 23,500 29,000  – 30,000
Pangasius fry (Pangasianodon hypophthalmus) Cá tra bột Per fry (bột) 1.0  – 1.5 1.2  – 1.5
Pangasius fingerlings (Pangasianodon hypophthalmus) Cá tra giống 28 – 35 con/kg 28,000  – 30,000 37,000  – 40,000
Red tilapia (Oreochromis spp.) Cá điêu hồng > 300 g – 1,000 g 33,000  – 35,000 31,000  – 31,500
Red tilapia fingerlings (Oreochromis spp.) Cá điêu hồng giống 35 con/kg 23,000  – 25,000 23,000  – 24,000
Snakehead (Channa spp.) Cá lóc nuôi 1.0 – 1.2 kg 33,000  – 36,000 29,000  – 30,000
Snakeskin gourami (Trichopodus pectoralis) Cá sặc rằn 4 – 5 con/kg 25,000  – 28,000 28,000  – 30,000
Climbing perch (Anabas testudineus) Cá rô đầu vuông 8 con/kg 22,000  – 25,000 30,000  – 32,000
Japanese wrinkled frog (Thai strain) (Glandirana rugosa) Ếch Thái 3 – 5 con/kg 34,000  – 36,000 37,000  – 40,000
Japanese wrinkled frog fry (Thai strain) (Glandirana rugosa) Ếch Thái giống  120 – 140 con/kg 350  – 450 450  – 455
Giant freshwater prawn (Macrobrachium rosenbergii) Tôm càng xanh 15 – 25 con/kg 170,000  – 200,000 170,000  – 200,000
Giant freshwater prawn (Macrobrachium rosenbergii) P/L Tôm càng xanh post 80,000 – 90,000 con/kg 70  – 80 70  – 80
Black tiger shrimp (Penaeus monodon) Tôm sú 15 con/kg 160,000 450,000
Black tiger shrimp (Penaeus monodon) Tôm sú 25 – 30 con/kg 130,000 300,000
Black tiger shrimp (Penaeus monodon) Tôm sú 40 con/kg 90,000 250,000

 

Thailand
Talaad Thai Wholesale Market, Pathum Thani Province

THB per kg

November, 2021 May, 2022

Item Price
Chinese edible frog (Haplobatrachus rugulosus) (small) กบนา (เล็ก) 75 - 80 120 - 125
Asian redtail catfish (Hemibagrus wyckioides) ปลากดคัง 150 - 200 140 - 240
Yellow mystus (Hemibagrus filamentus) ปลากดเหลือง 125 - 145 145 - 260
Tire track eel (Mastacembelus favus) ปลากระทิง 145 - 250 145 - 260
Clown featherback (Chitala ornata) ปลากราย 160 190 -  300
Iridescent mystus  (Mystus multiradiatus) (large) ปลาแขยง (ใหญ่) 160 180 - 200
Iridescent mystus (Mystus multiradiatus) (small) ปลาแขยง (เล็ก) 130 120
Wallago (Wallago attu) (large) ปลาเค้าขาว (ใหญ่) 160 150 - 180
Wallago (Wallago attu) (small) ปลาเค้าขาว (เล็ก) 120 120
Bronze featherback (Notopterus notopterus) ปลาสลาด หรือ ปลาฉลาด 90 90
Farmed giant snakehead (Channa micropeltes) (large) ปลาชะโด เลี้ยง (ใหญ่) 90 - 100 130 - 150
Farmed giant snakehead (Channa micropeltes) (small) ปลาชะโด เลี้ยง (เล็ก) 110 - 120 100
Farmed North African walking catfish hybrid (Clarias spp.) (large) ปลาดุก เลี้ยง (ใหญ่) 40 - 45 42 - 44
Farmed North African walking catfish hybrid (Clarias spp.) ((small) ปลาดุก เล้ียง (เล็ก) 42 - 45 38 - 40
Siamese red catfish (Phalacronotus bleekeri) (large) ปลาแดง (ใหญ่) 250 300 - 350
Siamese red catfish (Phalacronotus bleekeri) (small) ปลาแดง (เล็ก) 140 - 170 140 - 170
Silver barb (Barbonymus gonionotus) (large) ปลาตะเพียนขาว หรือ ปลาตะเพียนเงิน (ใหญ่)  50  48 - 50
Silver barb (Barbonymus gonionotus) (small) ปลาตะเพียนขาว หรือ ปลาตะเพียนเงิน (เล็ก) 35 30 - 35
Red tilapia hybrid (Oreochromus spp.) (large) ปลานิลแดง (ใหญ่) 75 - 80 80 - 90
Red tilapia hybrid (Oreochromus spp.) (small) ปลานิลแดง (เล็ก) 65 60 - 65
Nile tilapia (Oreochromus niloticus) (large) ปลานิล (ใหญ่) 50 - 60 50 - 55
Nile tilapia (Oreochromus niloticus) (small) ปลานิล (เล็ก) 35 30 - 38
Whisker sheatfish (Kryptopterus spp.) (large) ปลาขาไก่ (ใหญ่) 350 250 - 340
Whisker sheatfish (Kryptopterus spp. (small) ปลาขาไก่ (เล็ก) 130 - 140 120 - 140
Common carp (Cyprinus carpio) (large) ปลาไน (ใหญ่) 35 - 40 35 - 40
Mekong giant catfish (Pangasianodon gigas) ปลาบึก 65 60 - 65
Boeseman croaker (Boesemania microlepis) ปลาม้า 200 - 350 200 - 350
Horse-face loach (Acantopsis choirorhynchos) ปลารากกล้วย 140 140 - 150
Giant gourami (Osphronemus goramy) ปลาแรด 100 90
Siamese mud carp (Henicorhynchus siamensis) ปลาสร้อยขาว 50 - 60 50 - 60
Snakeskin gourami (Trichopodus pectoralis) ปลาสลิด 120 - 170 100 - 190
Striped catfish (Pangasianodon hypophthalmus) ปลาสวาย 20 - 30 26 - 30
Spot-fin spiny eel (Macrognathus siamensis) (large) ปลาหลดจุด (ใหญ่) 220 150
Spot-fin spiny eel (Macrognathus siamensis) (small) ปลาหลดจุด (เล็ก) 150 -180 200
Rice-field eel (Monopterus javanensis) (large) ปลาไหลนา หรือ ปลาไหลบึง นาข้าว (ใหญ่) 250 - 280 250 - 270
Rice-field eel (Monopterus javanensis) (small) ปลาไหลนา หรือ ปลาไหลบึง นาข้าว (เล็ก) 300 - 320 300 -  320
Pond snail (Filopaludina martsensi) หอยขม 50 - 100 60 - 80
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A fisherman pulling in his net on an oxbow lake about 1 km from the Mekong mainstream in Kandal province in Cambodia. 
Subsistence fishing is common in the lake, located 15 km southeast of Phnom Penh.  


