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1 INTRODUCTION 

1.1 Background  

Mekong River extends as long as approximately 2,639km from the estuary of Nanla River to 

the seas with a fall of 491m. Pak Beng Hydropower Project is the first cascade of the 

hydropower development scheme for Mekong River, and its planned installed capacity and 

normal water level are 912MW and 340m. It is located in the upper reaches of Mekong River 

in Pak Beng District, Oudomxay Province of northern Laos, and the geographical coordinates 

of its dam site are E 101°01′12″ and N 19°50′45″.  

The proposed dam site is approximately 14km upstream of Pak Beng District. At present, as a 

result of no any roads accessible to the dam site, navigation constitutes the sole transportation 

means available from the District to the dam site. Pak Beng District is situated upstream of 

the confluence between Mekong River and Nam Beng River, a tributary on the left bank, and 

serves as a commerce and trade as well as tourism center on Mekong River. The District is 

approximately 143km apart to the capital of Oudomxay Province – M. Xai which is 575km 

and 112km by road from Vientiane and Chinese border. National Highway No.13 crosses 

Vientiane to northern Laos and links through M.Xai to Mohan Town in China. 

The water retaining structures consist of left bank non-overflow section, powerhouse section, 

discharging sluice section, navigation lock section and right bank non-overflow section. The 

dam crest elevation is 346.00m, the maximum dam height is about 64m, and the dam crest 

length is 896.5m.  

The building of Pak Beng HPP will affect the aquatic ecosystem especially fishes. The 

impacts mainly include the cutting off the migration way of fishes, so it is necessary to build 

the fishway to help fishes pass the dam upstream.  

According to the survey result, fifty four species belonging to 14 families were found in the 

samples collected from the six sampling stations during the wet and dry seasons sampling and 

survey. Sixteen fish species were found at the Pak Beng morning market which were caught 

in Mekong River, one species was from the Beng River was Pa Mood (Gyrinocheilus 
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aymonier). Other fishery activities were observed and discussed with local people in the 

vicinities of the sampling stations and village nearby. Fisheries activities along Mekong River 

at the Pak Beng area are peak during the transition of dry season and early rainy season, when 

the fish migrates from both upstream and downstream in the mainstream and its tributaries. 

The most important period for fishing takes place during May, June, July and extends to 

August depending on the hydrological condition of Mekong River. 

Based on the investigation of fishes, many kinds of fish pass facilities are compared and the 

Bypass fishway is chosen. And its design is introduced through the following report. 

1.2 Design reference 

1.2.1 Laws and Regulation 

(1) The Lao Environmental Protection Law (1999) 

(2) The Decree on Environmental Assessment No. 112/PM (2010) 

(3) The Lao Amended Forestry Law (No. 06/NA-Dec.2007) 

(4) The Lao Wildlife and Aquatics Law (No. 07/NA-Dec.2007) 

(5) The Lao Water Law (1996) 

(6) The Lao Amended Land Law (No. 04/NA-Oct.2003) 

(7) Regulation on Environment Assessment (No. 1770/WREA/2000) 

1.2.2 Technical standards and specifications 

(1) Preliminary Design Guidance for Proposed Mainstream Dams in the Lower Mekong 

Basin, Mekong River Commission, 2009; 

(2) Specifications for Design of Fish Passage Facilities for Hydropower Projects (draft for 

review), industrial standard issued by Ministry of Electricity of the People’s Republic of 

China; 

(3) Design Guidelines for Fish Passage Facilities of Hydropower Projects (draft for review), 

industrial standard issued by Ministry of Water Resources of the People’s Republic of China. 
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2 OVERVIEW OF THE PROJECT 

2.1 Overview of the river basin  

2.1.1 General description of river basin 

The Lancang- Mekong River is an international river, and it is originated from the end of 

glacier at the southern foot of Mt. Lasaigongma (El. 5,160m) in southern part of Qinghai 

Province, China. Geerji River and Emuchu River, tributaries in the upstream, flow from 

Qinghai into Tibet, merge at Changdu and are referred to as Lancang River thereafter. It 

flows from Tibet into Yunnan, and leaves China at the estuary of Nanla River in Mengla 

County, Xishuangbanna Prefecture, southwest Yunnan, and it is not referred to as The 

Mekong River until after leaving the Chinese territory. The Mekong River successively 

flows across Myanmar, Laos, Thailand, Cambodia and Vietnam, and joins South China 

Sea at Saigon (Ho Chi Minh City), Vietnam. Mekong River is successively the 

Sino-Myanmar, Lao-Myanmar and Lao-Thai border river. Based on relevant information, 

the mainstream length of Lancang River in the Chinese territory is 2,130km, the 

Sino-Myanmar border river 31km, the Lao-Myanmar border river 234km, the Lao-Thai 

border river 976km, the section in the Lao territory 789km, the section in Cambodia 

490km, and the section in Vietnam 230km. The full length is about 4,880km, and the basin 

area is about 0.795 million km2. The characteristic values of basins in the countries that 

the Mekong River flows across may be referred to Table 2.1-1. 

Table 2.1-1 Characteristic Values in Mekong River Countries 

Items China Myanmar Laos Thailand Cambodia Vietnam Total 

Basin Area (km2) 165,000 24,000 202,000 184,000 155,000 65,000 795,000

Percentage of Basin Area  
(%) 

21 3 25 23 20 8 100 

Percentage of Water Volume 
(%) 

16 2 35 18 18 11 100 

Note: The source of information is Overview of the Hydrology of the Mekong Basin published by The 

MRC in 2005. 

The shape of the Lancang – Mekong Basin is approximately a ribbon, which is narrow on 

the upper part and wide on the lower part. It spans 25 degrees of latitude, with great 

differences in natural geographic conditions in the basin. According to the classification of 

the MRC, The Mekong River could be classified as the Upper Mekong River and the 

Lower Mekong River. The Upper Mekong River refers to Lancang River in the Chinese 

territory and the section of the Mekong River in Myanmar, while the Lower Mekong River 

refers to the section of the Mekong River in the territories of Laos, Thailand, Cambodia 

and Vietnam. The Upper Mekong River and the Lower Mekong River are approximately 
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divided by Chiang Saen Hydrological Station. For the convenience of description, the 

Lower Mekong River is called The Mekong River hereinafter if not specific reference. 

The Mekong Basin may be topographically classified into five areas: Northern Plateau, 

Annamite Mountain Range, Southern Highland, Korat Plateau and the Mekong River 

Plain. The Northern Plateau includes North Laos and the hilly areas of Loei and Chiang 

Rai Province in Thailand. The elevation is as high as 1,500m～2,800m, with a few upland 

plains and valley terraces only; The Annamite Mountain Range extends over 800km from 

northwest to southeast, the northern and central slopes are relatively steep, and the 

southern part are hilly land; The Southern Highland includes Kravanh Mountains in 

Cambodia, the eastern part are mountains stretching long and unbroken, while the 

southwest part are hilly land; Korat Plateau includes the northeastern part of Thailand and 

part of Laos, and it is a butterfly-shaped intermontane basin about 500km long and wide, 

Mun River and Chi River, the tributaries, flows across here. The Mekong River Plain is 

large area of lowland, including the delta area. 

The water system of the Lancang - Mekong River is developed, and the tributaries are 

generally short, without long and large tributaries. The tributaries of the Upper Mekong 

River in the Chinese territory mainly include Yangbi River, Weiyuan River, Nanban River, 

Nanla River and Xiaohei River, etc. The main tributary in Myanmar is Nam Lwe River 

(the upstream of which is referred to as Nanlan River in the Chinese territory). The main 

tributaries of The Mekong River in the Lao territory include Nam Tha River, Nam Ou 

River, Nam Khan River, Nam Ngum River, Nam Theun River, Se Bang Fai River; In the 

Thai territory, there are Mun River and Chi River; In the Cambodian territory, the main 

tributaries include Se San River, Tonle Sap River and Sre Pok River, etc., in which Se San 

River and Sre Pok River are originated from Vietnam. Mun River is the largest tributary of 

the Lancang - Mekong River, and its basin area is about 0.154 million km2. In the section 

from Jinghong to Pak Beng Hydropower Project, the main tributaries in the Chinese 

territory is Nanban River, while the main tributary in the Myanmar territory is Nam Lwe 

River, the main tributary in the Thai territory is Nam Mae Kok River, and the main 

tributaries in Lao territory are Nam Tha River and Nam Ou River, etc. 

There are good vegetation covers in the Lancang - Mekong Basin, with relatively limited 

cultivated land. Except a few areas in the Chinese territory, the soil and water erosion of 

the Upper Mekong Basin is not serious yet. The middle and upper reaches of the Lower 

Mekong Basin are covered with thick tropical rainforests, and its downstream is hilly 

country and alluvial plain.  

The section of the Lancang - Mekong River from Jinghong, China to Laungprabang, Laos 

is about 700km long, and the majority of elevations of the areas it flows across are 

200m～1,500m. The topographic changes are great, hindered by the mountains along the 

way. The river channel bends several times, with wide and narrow valleys alternating each 

other, and the river bed falling gradient is relatively steep, with many torrents and riffles.  
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According to the Mekong Mainstream Run-of-River Hydropower in 1994, Pak Beng 

Hydropower Project will be the Cascade 1 of the planned cascades. The Dam Site is 

located on the mainstream of the Mekong River upstream of Pak Beng County in 

Oudomxai Province, northern Laos, which is about 525km away from Jinghong, China in 

the upstream, about 180km away from Chiang Saen, Thailand, and about 174km away 

from Laungprabang in the downstream. The basin area is 0.218 million km2. In terms of 

topographic classification, Pak Beng Hydropower Project is located in the Northern 

Plateau; In terms of classification by upstream and downstream of the river, Pak Beng 

Hydropower Project is located in the upstream section of the Lower Mekong Basin; In 

terms of classification by hydrologic characteristics, it is the second river section of the 

Lancang - Mekong River – the section from Chiang Saen to Vientiane, where most of the 

areas are mountainous, and most of the agricultural activities are slash-and-burn 

agriculture, without extensive agricultural development, and the basin is basically covered 

with natural forests. The hydrologic properties of this section are greatly different from 

those of the downstream section of the Lower Mekong River, and they are closer to those 

of the Jinghong - Chiang Saen section in the upstream. The schematic diagram of Mekong 

Basin may be referred to Figure 2.1-1.
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Figure 2.1-1 Schematic Diagram of Mekong Basin 
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2.1.2 River planning 

In 1957, under the auspices of Economic Commission for Asia and Far East (ECAFE for short 

and re-named as ESCAP in 1987), Study and Coordination Commission for Mekong 

Catchment (MRC - Mekong Commission for short) participated by Vietnam, Laos, Cambodia 

and Thailand was established. As from 1963, MRC has conducted substantial project planning 

and feasibility study. In 1970, MRC worked out the 1970 Guiding Plan for the Catchment, in 

which seven cascade water conservancy and hydropower projects were planned in the 

2,400km-long mainstream from the estuary to Chiang Sean of Thailand. The storage capacity 

of the seven cascade reservoirs amounted to 258,900×106m3, and effective storage was 

136,000×106m3while the total installed capacity reached 23,300MW. Pamong Project was a 

high-dam reservoir, and more than 300,000 people were resettled. In 1989, a revised scheme 

came out, including a comparison scheme of seven cascades and eight cascades. In order to 

solve the problem of large inundation loss of cascade reservoirs, with the assistance of UN 

Development Programme and French Government, a 9-cascade development scheme was put 

forward in 1994 after study of more than two years. All hydropower projects in this scheme 

are run-of-river type, which shall help greatly cut down inundation losses, and the population 

to be resettled is 60,000. However, 10,000MW of installed capacity is reduced.  

According to the latest research result of cascade development scheme of the Mekong River, 

the main stream of the Mekong River is developed in ten cascades which are (from upstream 

to downstream) Pak Beng, Luang Prabang, Sayabouly, Pak Lay, Sanakham and so on.   

Refer to Fig 2.1-2 for Longitudinal Profile of the planned cascade hydropower projects on the 

mainstream of Mekong, and Table 2.1-2 for index of cascade development.  

Up to now, only Sayabourly hydropower projects is under construction, the other cascade 

hydropower projects on the mainstream of Mekong have not been developed but are still in 

the stage of prophase preparation.  

Table 2.1-2 Main Index of Planned Cascade Hydropower Projects on Mekong River 

Item 
U
ni
t 

Pak 
Ben
g 

Luang 
Prabang

Saya
bouly

Pak 
Lay

Sana
kham

Pam
ong

Ban 
Kou
m 

Don 
Sahon
g 

Stung 
Treng 

Sa
mb
or 

Distance from dam 
site to river mouth 

k
m 

2188 2036 1930
181
8 

1737
165
1 

928 719 670 560

Normal water level m 340 310 275 240 220 192 115 75 55 40

Dead water level m 334 308 270 237 215 190 115 72 50 39

Installed capacity 
M
W 

912 1410 1260
132
0 

660 
107
9 

1872 240 980 
260
0 
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Figure 2.1-2 Sketch of Cascade Hydropower Projects on Mainstream of Mekong River. 



Design Report of Fish Passage Facilities 

2-7 

2.2 Geomorphology 

2.2.1 Dam site 

The Dam Site is located on the mainstream of Mekong River upstream of Pak Beng 

County in Oudomxay Province, northern Laos, which is about 525km away from 

Jinghong, China in the upstream, about 180km away from Chiang Saen, Thailand, and 

about 174km away from Laungprabang in the downstream. 

The river valley of dam site is spacious, the main river channel is located on the left side, 

the right bank is bedrock floodland, which is 280m～460m wide, over 1,000m long, and 

the elevation is 310m～320m. And the wide floodplain on right bank bedrock is favorable 

to layout of key hydraulic structures and construction diversion and is close to the rock 

quarry. 

2.2.2 Reservoir area 

Mekong River is the drainage datum plane in the area, and the river is supplied with 

ground water. Rock formation in the reservoir area mainly consists of slate intercalated 

with limestone lens. As water-resisting rock layers around the reservoir are closely tight, 

there will be no seepage possibility from the reservoir water. 

The landform along both banks is relatively gentle in the reservoir area. Landslide or 

collapse is rarely seen. The stability of the reservoir bank is good. However, Through 

There is reservoir bank reforming, which will affect inhabitant and safety of house at the 

front of the second stage terrace after the impoundment, its scale is not large, and it will be 

not affected the construction and operation of power station. 

After the reservoir of Pak Beng Hydropower Project is filled by water, The altitude of the 

water will reach 20m, the normal reservoir level is close to the flood level, so it seems to 

be little probability of inducing earthquakes 

2.3 Hydro-Geology  

Due to impacts of the monsoon climate, the Mekong Basin mainly has two seasons: the 

dry season and the rainy season. Generally speaking, the dry season lasts from November 

to the next May, is mainly subject to impacts of the northeast monsoon, and the air 

temperature is relatively low. Due to impacts of Annamite Mountains and the Central 

Plateau, the rainfall during this period normally occurs in the Vietnamese territory, and the 
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rainfall amount is relatively small. The rainy season generally starts from June and even 

May, and lasts till October, which is mainly subject to impacts of southwest monsoon 

climate. August–September and even October are the months with the largest amount of 

rainfall.  

As the Lancang-Mekong River Basin crosses more latitudes, the river basin has a greater 

regional variation in the precipitation. The amplitude of annual average precipitation in the 

upstream of Lancang River Basin is 494.7mm - 1596.2mm . Mekong River Basin can be 

divided into 6 regions according to the temporal and spatial variation of precipitation: 

Northern Mountainous Area, Central Region, Khorat Plateau, Southern Highlands, 

Cambodia Alluvial Plain and Vietnam Delta.  

2.4 Weather Conditions 

The air temperature of The Mekong Basin varies accordingly with the changes of terrain 

and altitude in the basin. In every March to October, the air temperature from Phnum 

Penh, Cambodia to Laungprabang, Laos, even to Chiang Rai, Thailand, basically has not 

much change, being about 26℃～27℃. However, in the areas with elevation higher than 

500m (MASL – mean above sea level) in the basin, the mean temperature of the basin will 

be lowered by 2℃～3℃. According to the statistics of relevant information, the mean 

temperature of Jinghong in the summer is only 2℃～3℃ lower than that of Chiang Rai, 

but the air temperature will be 5℃～6℃ lower than that of Chiang Rai in the winter.  

2.5 Hydrology 

2.5.1 Runoff 

Pak Beng HPP is the first casecade HPP on the mainstream of the low Mekong river, 

Jinghong HPP is the last hydropower built on mainstream of the Lancang River, there are 

several HPP on the tributry of the Mekong between the Pak Beng and Jinghong, in which 

Nam Pha HPP and Nam Tha 1# HPP have the big reservoir and good  regulation. 

According to the requirement of engineering design, the daily average flow of Pakbeng 

Damsite and interval daily average flow. Considering the distribution of the regulation 

reservoirs, the interval daily average flow can be divided into two: 

 The interval from Pakbeng Damsite to Jinghong Power Station, hereinafter referred to 

as Interval A;  

 The interval from Pakbeng Damsite to Jinghong Station excluding the Nam Tha 1# 
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HPP and Nam Pha HPP on the tributary, hereinafter referred to as Interval B.  

I. Long series daily flow of the damsite  

Long series daily average flow of the Pakbeng Damsite is calculated in two parts. From 

1960 to 2007 it is calculated in the following method: According to the daily flow of 

Chiang Saen HS, obtained by correcting with respective monthly average flow of damsite, 

in which the monthly averaged flow of damsite is natural flow. The calculation formula of 

daily averaged flow of damsite is the following:  

Qdam, daily= Kmonth × Qdam, daily                        (2.5-1) 

Kmonth= Qdam, month/ QChiang, month                      (2.5-2) 

Where: Qdam, daily - daily average flow of damsite, m3/s; 

QChiang, daily - daily average flow of Chiang Saen HS at the same year, m3/s; 

Kmonth - correction coefficients for each month; 

Qdam, month - monthly average flow of long series of damsite , m3/s;  

QChiang, month - monthly average flow of Chiang Saen HS at the same year,  m3/s; 

II. Averaged daily flow in intervals  

The area of the interval from Pakbeng Damsite to Jinghong Hydropower Station is 79,000 

km2. The river cource distance is about 525km. According to the analysis of measured 

flow data from Yunjinghong & Chiang Saen and Yunjinghong & Pakbeng, the average 

time from Jinghong Hydropower Station to Pakbeng Damsite is about three days. The 

daily average flow in Interval A is calculated by correcting the difference of the measured 

flow in the two cross sections after considering the travel time with the monthly averaged 

correction in the interval. The monthly average flow of Interval A is calculated by 

subtracting the monthly average flow of the interval from Jinghong to Pakbeng. The 

calculation formula is the following:  

QA, day=Kmonth×(QPakbeng, day-QJinghong, day-3)                     (2.5-3) 

Kmonth= QA, month/QPakbeng to Jinghong, month                        (2.5-4) 

QA, month= QPakbeng, month-QJinghong, month                         (2.5-5) 

Where: QA, day - daily average flow of Interval A (m3/s);  

QPakbeng, day - daily average flow of Pakbeng Damsite , m3/s;  

QJinghong, day-3 - daily average flow of Jinghong Damsite 3 days ago, m3/s; 
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Kmonth - correction coefficients for each month; 

QA, month - monthly average flow of Interval A, m3/s;  

QPakbeng, month - monthly average flow of Pakbeng Damsite , m3/s;  

QJinghong, month - monthly average flow of Jinghong Damsite, m3/s; 

QPakbeng to Jinghong, month - monthly average flow by subtracting the daily flow of 

Pakbeng Damsite from that of Jinghong Damsite , m3/s;  

The daily average flow in Interval B is obtained by the method of correcting daily average 

flow in Interval A with monthly average flow of Interval B. The monthly average flow of 

Interval B is the monthly average flow of Interval A deducted by the monthly average flow 

over years of Namtha River and Nanfa River HPP. The calculation formula is the 

following:  

QB, day = K month ×QA, day                            (2.5-6) 

K month = QB, month/QA, month                           (2.5-7) 

QB, month = QA, month - Q Namtha #1, month - Q Nanfa, month        (2.5-8) 

Where: QB, day - daily average flow of Interval B ，m3/s;  

QB, month - monthly average flow of Interval B, m3/s;  

Q Namtha #1, month - Monthly average flow of Namtha #1 dam, m3/s ;  

Q Nanfa , month - Monthly average flow of Nanfa dam, m3/s;  

The following table shows the annual monthly average flow.  

Table 2.5-1 The Annual Monthly Mean Flow Results at Certain Sections 

(Unit: m3/s) 

Item/Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Year

Jinghong  700 605 571 704 1040 1950 3330 3960 3450 2510 1500 926 1780

Pak Beng  1340 1070 927 1000 1460 2720 5370 7700 6720 4440 2890 1830 3130

Nam Pha  33.2 25.3 19.2 16.6 25.9 66.4 180 243 163 104 74.6 46.9 83.2

Nam Tha1# 71.9 63.0 54.1 55.3 75.6 147 273 456 404 204 120 88.7 168

Interval A 640 465 356 296 420 770 2040 3740 3270 1930 1390 904 1350

Interval B 535 377 283 224 318 556 158 3041 2703 1621 1195 768 1099
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Subject to considering the impact of upstream regulating reservoirs, distribution in flood 

season and dry season of Pak Beng HPP has some change, the discharge increases in dry 

season and decreases in flood season, which is favor of making full use of water to some 

extent for the hydropower station, and annual average energy of the hydropower station 

increases a little. Since all upstream regulating reservoirs had been put into operation 

when Pak Beng HPP was completed and put into operation, the daily runoff series used for 

runoff regulation calculation in this stage are from June 1960 ~ May 2014 subject to 

considering the impact of Xiaowan, Nuozhadu, Nam Tha 1# and Nam Pha reservoirs, with 

the average annual discharge of dam site of 3,130m3/s.  

2.5.2 Flood 

The flood in the Lancang - Mekong Basin is formed by storm, and the distribution of flood 

in the basin is corresponding to annual distribution of storm. Since Lancang – Mekong 

Basin spans great latitudes, the reasons for storm are not always similar, and distributed in 

multiple centers. The flood properties of all the control sections are obviously different 

with each other. There are entire basin flood and regional flood. According to information 

provided by Mekong River Commission, in the Mekong Basin of Vientiane upstream, the 

flood of mainstream of Lancang River plays the dominant role. The flood properties of 

Vientiane downstream are greatly different from in the upstream. This is mainly because 

the area belongs to the storm center area of Mekong River, and there is relatively big 

tributary merging into it. 

According to the data of China Saen and Luang Prabang, the maximum flood is mainly 

concentrated in July –September, mostly in August. In more than 50% years, the annual 

flood occurs in August at the two stations. In those floods, 32 floods of Chiang Sean 

Station and Luang Prabang Station were corresponding to each other. The phenomenon 

shows that the properties of the storm and flood at the two stations are closed. 

The flood series of Chiang Saen and Luang Prabang are collected from 1960 to 2008, 

totally 49 years, in these series, heavy flood occurs in 1966 and 2008, the peak flow at 

Chiang Saen is 23,500m3/s and 13,300m3/s, and the value at Luangprabang is 25,200 m3/s 

and 23,500 m3/s. According to the frequency analysis results in 《Annual Mekong Flood 

Report 2008》, the 100-year recurrence maximum discharge at Chiang Saen is 20,000 m3/s, 

and the value at Luangprabang is 26,400 m3/s. In the 《Optimization study of Mekong 

Mainstream Hydropower》(2009), the maximum discharge in 1966 at Chiang Saen is equal 

to 100-year recurrence discharge, and the flood in 1966 at Luangprabang is equal to 

150-year recurrence discharge.  
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Considering the flood in 1966 at Chiang Saen and Luang prabang stations is the measured 

maximum flood, in this stage the flood in 1966 was taken as the catastrophic flood, and 

the return period reference to the results of MRC and CNR, as 100 years. 

Table 2.5-2 Annual flood Frequency Statistical Parameter Comparison table of Chiang 
Saen and Luang Prabang 

Station Series 
Mean Value 

(m3/s) 

Variation 

Coefficient Cv 

Skewness 

Coefficient Cs 

Chiang Saen 1960-2008 10400 0.35 3.5Cv 

Laungprabang 1960-2008 15400 0.22 3.5Cv 

 

With the frequency flood results of Chiang Sean hydrological station and Luang Prabang 

Hydrological station, the design flood of dam site is calculated by the interzone area 

interpolation method, and the formula is as follows:  

)-(S
S CSLP

CSLP

CSD
CDS QQ

FF

FF
QQ 




  

Where: DSQ  = design peak flow at all frequencies of the dam site, m3/s; 

CSQ
= design peak flow at all frequencies of Chiang Seam hydrological station, m3/s; 

LPQ = design peak flow at all frequencies of Laungprabang hydrological station, m3/s; 

DSF
= basin area of the dam site, km2; 

CSF
= basin area of Chiang Saen hydrological station, km2; 

LPF = basin area of Laungprabang hydrological station, km2; 

The design flood of the Pak Beng hydropower project is shown in Table 2.5-3. 

Table 2.5-3 Main Frequency Flood Results of Chiang Saen Station , Pak Ben Dam 
Site and Laungprabang Station 

P（%） 0.05 0.1 0.2 0.5 1 2 5 10 20 50 

Chiang Saen （m3/s） 
2980

0 
2810

0 
2620

0 
2380

0 
2190

0 
2000

0 
1740

0 
1530

0 
1310

0 
9700

Dam Site （m3/s） 
3020

0 
2870

0 
2700

0 
2480

0 
2310

0 
2140

0 
1890

0 
1700

0 
1490

0 
1160

0 

Laungprabang （m3/s） 
3090

0 
2960

0 
2830

0 
2650

0 
2510

0 
2370

0 
2160

0 
1990

0 
1810

0 
1500

0 
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2.5.3 Sediment 

The area upstream Liutongjiang in Lancang River Basin belongs to Qinghai–Tibet Plateau, 

with insignificant rolling topography, spacious valley, slow flow, and weak hydraulic 

flushing ability, few human activities, and little sediment concentration. The area from 

Liutongjiang to Gajiu is topographically complicated and rugged, with distinctive 

elevation difference and rapid flow. The bedrock on both banks is exposed, with poor 

vegetation cover and frequent human activities. Moreover, due to strong geological 

structure and metamorphic movements, mechanical and chemical weathering functions 

and strong slope flushing and moving abilities, sediment concentration in the river 

increases fast. Although well vegetation cover in the section between Gajiu and 

Yunjinghong, due to frequent human activities, ample water vapor, and large rainstorm, 

sediment is mainly from hydraulic erosion. 

Mekong River, upstream Pak Beng Hydropower Project, flows across Myanmar, Thailand 

and north Laos, while mean channel gradient is about 0.382‰. With mild channel gradient 

and slow flow, hydraulic flushing ability in the channel is weak. The vegetation cover in 

the basin is well, mainly covered with forests and forestland. There are limited cultivated 

lands, and the cultivated land is mainly to practice rotation farming in lowland terraced 

fields or upland. The development level of the basin is low, and according to the Brief 

Introduction about Hydrologic Conditions in the Mekong Basin published by Mekong 

River Commission (MRC for short), this section of the river basin is natural and 

undisturbed section, with small population and limited impact of human activities, and soil 

loss (erosion) is not obvious. 

The Yunjinghong Station controls an area of 149,100km2, accounting for 68.3% that of 

Pak Beng dam site. It is the main station on the Lancang River before outflowing China. 

The observed sediment series is 40 years, and by supplementing, extending and reducing, 

the data series is 1953 – 2002. In which the reducing calculation of 1993 – 2002, 

sediment-retaining impact of Manwan and Dachaoshan Reservoirs was taken into account. 

Gauging stations on Mekong River include Chiang Sean, Chiang Khong, Sop Kok, and 

Luang Prabang, etc, each station adopts tour sediment measuring, with few measuring 

times and low reliability of data. Until now, few years of data have been collected, 

however, only some daily sediment concentration data in one year. Moreover, sediment 

imbalance occurs mostly in the gauging stations. 
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Therefore, the main basis for sediment design of Pak Beng Hydropower Project may be 

the sediment data in Yunjinghong Station, while data in Chiang Sean Station serve as 

reference. 

Sediment runoff at Pak Beng Dam Site can be calculated by the following formula: 

 ssJingsDam AMWW   

In which:  sDamW =Volume of suspended load at Pak Beng Dam Site 

 JingsW =Volume of suspended load in Yunjinghong Station 

 A =Uncontrolled drainage area between Yunjinghong and Pak Beng Dam Site 

 sM =Modulus of sediment runoff between Yunjinghong and Pak Beng Dam 

Site. 

The region between Yunjinghong and Pak Beng belongs to unobvious erosion, according 

to sediment production condition. The modulus of sediment runoff is estimated by 

500t/km2.a, which is the upper limit in regions of unobvious erosion. In this way, mean 

natural suspended load runoff comes to 142.68×106t at the dam site. It is 37.99×106t after 

considering the sediment retaining impacts of cascades on Lancang River, which 

accounting for 26.6% of the natural volume. 

Bed load runoff at the dam site considered by the bed–suspension ratio of 3%, and it is 

4.28×106t in natural condition. After considering the sediment retaining bed load runoff at 

the dam site is 1.034×106t, accounting for 24.2% of the natural volume. 

2.6 Project Layout 

The complex is featured by low water head and large flow, and the powerhouse is riverbed 

type. The project consists of water retaining structures, flood release structures, 

powerhouse, navigation structures and fishway. The powerhouse is located at the left side 

of river bed, where main river channel pass through. The spillway is located at right bank 

bottomland, the navigation lock is arranged on the right side of the spillway, and the 

fishway is on the left bank. Sixteen bulb tubular generating units will be set in the 

powerhouse, the capacity of each unit is 57MW, and the total capacity is 912MW.  
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2.7 Charcteristics of Project 

The main characteristic indexes of this Project are detailed in Table 2.7-1. 

Table 2.7-1 Characteristics of Mekong Pak Beng Hydroelectric Power Project 

No. Description Quantity Remarks 

1 Hydrological Data     

1.1 
Catchment area of Lancang-Mekong 

River: 
795,000 km2   

1.2 Catchment area above the dam site: 218,000 km2   

1.3 Annual average flow: 3130 m3/s   

1.4 Design flood discharge (P=0.2%): 26,800 m3/s   

1.5 Check flood discharge (P=0.05%): 30,200 m3/s   

2 Sediment Data     

2.1 
Annual average quantity of suspended 

load transport:  
37.99×106t 

after sand retaining 

by cascade stations 

on Lancang River 

2.2 
Average concentration of suspended 

sediment:  
0.38 kg/m3 

after sand retaining 

by cascade stations 

on Lancang River 

2.3 
Annual average quantity of bedload 

transport:  
1.034×106t 

after sand retaining 

by cascade stations 

on Lancang River 

3 Reservoir     

3.1 Check flood level (P=0.05%): 343.74 m   

3.2 Design flood level (P=0.2%): 341.20 m   

3.3 Normal water level: 340 m   

3.4 
Water level during sand discharge in 

flood season: 
340 m   

3.5 Dead water level: 334 m   

3.6 Backwater length: 98 km (p=50% flood) 

3.7 
Corresponding reservoir capacity at 

normal water level: 
559×106 m3 (estimated) 

4 
Discharge and Corresponding 

Downstream Water Level 
    

4.1 
Downstream water level at design flood 

discharge: 
340.59 m   

4.2 
Downstream water level at check 

discharge flood: 
342.86 m   

4.3 
Maximum working flow when all 

generating units work: 
5771.2 m3/s   

4.4 Downstream water level when all 320.59 m   
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No. Description Quantity Remarks 

generating units work:  

5 Project Benefit     

5.1 Installed Capacity: 912 MW   

5.2 Guaranteed output: 360 MW   

5.3 Annual average generating capacity:     4,765 GW•h   

5.4 Improved channel length of reservoir: 90 km   

5.5 Tonnage of navigable ships: 500 t   

5.6 
Total tonnage of ship passing navigation 

lock: 
1.5×106 t/year   

6 Inundated Population     

  Inundated population in Lao PDR: 1081   

7 Main Structures     

7.1 
Water retaining structure (concrete 

gravity dam) 
    

a Designed aseismic intensity: VII   

b Dam crest elevation: 346.00m   

c Maximum dam height: 64 m   

d Dam crest length: 896.7 m   

7.2 Discharge sluice     

a Weir crest elevation: 317 m   

b Number–size (W×H): 14-15m×23m   

7.3 Low level outlet     

a Elevation of inlet bottom slab: 288.5 m   

b Number – size (W×H): 8-2.5m×5m   

7.4 Powerhouse structure     

a Main powerhouse size (L×W×H): 328m×22.5m×53.3m   

b Designed working flow: 5771.2 m3/s   

c Swicthyard mode: GIS   

7.5 Navigation structure (navigation lock)      

a Size (L×W×water depth on sill) 120m×12m×4m   

b Maximum working head: 32.38 m   

c Maximum tonnage of navigable ships: 500 t   

d 
Total tonnage of ship passing navigation 

lock: 
1.5×106 t/year   

7.6 Fishway (natural like channel fish way)     

a Bottom slope: 1.85%   

b Width: 10 m   

c Total length: 1600 m   

8 Main Electromechanical Equipment     

81 Turbine (GZ698-WP-650)     

a Number of unit: 16   

b Rated output: 58.5 MW   
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No. Description Quantity Remarks 

c Rated water head: 18 m   

d Rated flow: 360.7 m3/s   

8.2 Generator (SFWG57-56/710)     

a Capacity: 57 MW/each   

b Transmission line voltage: 500/230 kV   

c Number of outgoing line loops: 2/2   

9 Project Construction     

9.1 
Main engineering Quantities (including 

construction water diversion)  
    

a Open earth and rock excavation: 7.52×106 m3   

b Concrete: 1.95×106 m3   

c Steel products and steel bar: 117.11×103 t   

9.2 Construction Water Diversion Mode 

Riverbed closure with 

cofferdam for water 

passage through flood 

releasing and sand 

flushing sluice 

Construction period: 

  

a Construction preparation: 24 months   

b 
Construction period prior to operation of 

the first generating unit: 
68 months   

c Total construction period: 84 months   

2.8 Operation Mode 

Pak Beng Hydropower Project is mainly used for power generation and is also used for 

navigation. With the normal water level being 340m (wet season), it is a run-of-the-river 

Hydropower Project. In order to improve the flexibility of operation, the dead water level 

of Pak Beng Hydropower Project will be set at 334m. 

According to the operating mode of formulated, in operation process of Pak Beng HPP, in 

order to avoid submerging impact on upstream reservoir tail KengPhaDai district, 

reservoir water level shall run as per 335m in the case of that reservoir inflow is lower 

than 2,200m3/s, which is able to maintain the boundary function of this district. When the 

reservoir inflow has exceeded 2,200m3/s, the reservoir water level rises gradually, and in 

the case of that the inflow increases to 3,000 m3/s, the reservoir water level rises to 340m 

to run. The operation mode will not cause any impact on boundary function of reservoir 

tail KengPhaDai district. In order to minimize the sediment deposition in reservoir area 

and reduce the impact of reservoir backwater, in the case of that the reservoir inflow has 
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exceeded 10,000 m3/s, reservoir water level starts to drop from 340m gradually, and in the 

case of flood peak discharge 14,600m3/s of 5-year return period flood, gates of flood 

discharge facilities are opened fully for "open discharge" operation. The daily range of the 

reservoir water level of about 1m will not impact basically the stability of upstream 

reservoir bank slope.
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3 FISHES INVESTIGATION  

3.1 Methodology of the field survey 

3.1.1 Investigation methods 

(1) Secondary data from literature and related documents was reviewed. 

(2) Wet and dry season field surveys as well as the collection of aquatic organisms was 

performed at the six 6 sampling stations. 

(3) Samples were collected of the following aquatics: fish, plankton, benthic invertebrate and 

aquatic plants. All samples were collected, particularly fish, and were identified, weighed and 

counted. As for plankton and the benthic invertebrate, density as cells/m3 and number of 

animals/m2 are evaluated. 

(4) Fishery activities were observed and recorded. 

1) Freshwater Plankton Sampling 

Thirty liters of water were collected from the depth of between 0 to 30 cm using a plankton 

net. The sampled water was passed through plankton net of 59 microns mesh size in order to 

separate the aquatic life from the water. The sample of aquatic life was then preserved with 5% 

formalin solution for further laboratory analysis. 

 The data of freshwater planktonic organisms at each sampling station can be compared  by 

computing “Species Diversity Index (SDI)” by employing the following equations: 

 

 Where:  Ni   = Population density of each species 

N = Total population density of all species 

 

The evaluation criteria for Species Diversity Index (SDI) are as follows: 
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Table 3.1-1 Evaluation criteria for species diversity Index 

SDI Range SDI Interpretation 

0-1 Slight Diversity 

1-2 Moderate Diversity 

2-3 High Diversity 

3-4 Heavy Diversity 

The collected and preserved freshwater plankton samples were further analyzed in the laboratory for 

identification of plankton organisms and determining their abundance. 

2) Freshwater Benthos Sampling 

The sediment at the bed was collected with the help of Ekman dredge sampler. The collected 

samples (prepared by 5 composite grab samples) were then sorted out through a series of 

sieves to separate benthic macro-invertebrate organisms. Retained  organisms were 

preserved  with  7%  formalin solution  for  further laboratory analysis. 

3) Freshwater Fish Sampling and Survey 

 Secondary data from literature and related documents was reviewed. 

 All samples were collected, identified, weighed and counted.  

 Fishery activities were observed and recorded. 

 The freshwater fish sampling was carried out at same station as the water sampling by using 

suitable gears such as beach seine, gill net or cast net depend on the characteristics of study 

areas. The nets for beach seine were of about 1-3 cm mesh size and 30-100 m long to cover the 

water surface area and then the samples will be collected. 

 Data on fishery activities, available markets, the amount of harvested fish and processing 

procedures was collected through interviews with local people. 

 Indirect sampling was performed by making observations at a fish market on the kinds and 

quantities of fishery products. 

 Fishermen interviewed on type and quantity of fishery products they harvest. 

4) Aspects of Concern 

 Type and abundance of plankton, benthos and fish. 
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  Fish species, abundance and diversity in the concerned water bodies. 

 Impacts of changing water levels and flow regime on fish habitats including floodplains, flood 

scrub-land, rapid and rock pools. 

 Deterioration of water quality may lead to serious impacts on aquatic ecological system 

during construction and operation. 

 Blockage of fish mitigation due to dam construction. 

 Inadequate minimum flow downstream from reservoirs will lead to serious impact on 

aquatic ecological system. 

5) Data analysis 

 Identified, described and mapped the various aquatic habitats found in the upstream tail water 

area. 

 Assess potential impacts of the project development in construction phase and operation 

phase on fishery resources. 

 Identify fish and other aquatic animals according to family, genus and species, type, density, 

and diversity of fish in the concerned waterways. 

 Separate fish into migratory and non migratory fish. Description of all fish species, identified 

with regard to migration requirements, food and breeding requirement. 

 Fishery and other aquatic animal’s production - assess the value of the resource. 

 Fishing methods and importance of fishery activities in the nutrition and livelihood 

requirements of affected communities. 

6) Impact Assessment and Recommendation 

  Ecological impact due to deteriorated water quality. 

  Potential impact on fish migration. 

 Impact on distribution of fish species along upstream and downstream area of Mekong Pak 

Beng HPP. 
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 Evaluate the fish production, migration, fisheries and fishery enhancement. 

 Evaluate the likely impact on rare and endangered fish species. 

 Effects of impoundments on the aquatic conditions of the project, evaluate likely change 

to fish production and populations and other aquatic animals. 

 Effects of flow regulation on aquatic ecology. 

 Review the practicality of a fish pass as a method of addressing fish migration requirements. 

 Fishery production and management program. 

 Propose possible mitigation measures and monitoring program methods on fishery and cost 

possible to Project. 

3.1.2 Sampling time and location 

The fishery, plankton organisms, benthic invertebrate animals, and aquatic plants were studied. 

In order to get accurate data, sampling was performed in both the dry and rainy seasons, January 

2011 and July 2011 respectively. 

There were 6 stations used in all the sampling as shown in table 3.1-2. 

Table 3.1-2 Fish Sampling Station 

Station Number Station Location Relative Position  

1 Ban Hom Xai upstream from dam site 

2 Keng Lae upstream from dam site 

3 Ban Luan Tong upstream from dam site 

4 Ban Pak Ngua upstream from dam site 

5 Ban Pak Kan downstream from dam site 

6 Pak Beng town downstream from dam site 
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Figure 3.1-1 Location of Fish investigation sampling sites 

3.2 Brief introduction of fish resources 

3.2.1 Overview 

Fifty four species belonging to 14 families were found in the samples collected from the six 

sampling stations during the wet and dry seasons sampling and survey. Sixteen fish species 

were found at the Pak Beng morning market which were caught in Mekong River, one species 

was from the Beng River was Pa Mood (Gyrinocheilus aymonier). Other fishery activities were 

observed and discussed with local people in the vicinities of the sampling stations and village 

nearby. Fisheries activities along Mekong River at the Pak Beng area peak during the transition 

of dry season and early rainy season during the time of fish migrations in the mainstream and 

its tributaries. The most important period for fishing takes place during May, June, July and 

extends to August depending on the hydrological condition of Mekong river. 

Station 1 (Ban Hom Xai, upstream from dam site) - Eight species were found in Station 1 

where the fishing area is a calm area near the shore and there is also a ripple area nearby. Many 

valuable fish species were found such as Pa Kod - Hemibagrus nemurus, Hemibagrus 
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wyckioides and Hemibagrus wyckii. This area is known as the spawning area of Bagrids catfish 

in early winter, November to December. These benthic carnivorous fish were living in rocky 

substrate and feeding on shellfish and other fish. 

Station 2 (at Keng Lae) – Ten fish species were found. Fish from this area are very abundant 

and mostly fetch a high price at the market. The herbivorous and plankton feeding fish found at 

this area included Pa Kod- Barbonymus gonionotus, Henicorhychus lobatus, Sikukia stejnegeri, 

and the carnivorous fish - Hemibagrus nemurus. 

Station 3 (Ban Luan Tong) - There were 11 fish species found at from three families, 

Cyprinidae, Cobitidae and Siluridae. Fishes at this station were of very small size. 

Station 4 (Ban Pak Ngua) - Eight fish species were found at. The most numerous Barbonymus 

gonionotus, Mystacoleucus marginatus. 

Station 5 (Ban Pak Kan) - They were of small to medium size of the Cobitidae family and 

Cyprinidae were the dominant group. Many fish of economic value fish were also found 

including Bagarius yarelli, Hemibagrus filamentus, Cyclocheilichthys furcatus and Pa nang 

(Micronema bleekeri). 

Station 6 (Pak Beng town) - Four species were found. Pa koeb or Kang Buan - 

Belodonichthys truncates was found of small size, 22 cm length, 13 gm weight. This kind of 

carnivorous fish can reach 80 cm in length. 

Fish species composition and their abundance were showed in below. 

Station 1  Ban Hom Xai 

Family Scientific Name No. of fish Total length (cm) Total Weight(g.) 

1 Cyprinidae Paralaubuca riveroi 1 10.7 7.2 

2 Hypsibarbus vernayi 2 8.1-9.2 16.9 

3 Henicorhynchus siamensis 1 13.4 28.2 

4 Mystacoleucus atridorsalis 1 5.6 3.5 

5 Ambassidae Parambassis wolffii 1 3 2.4 

6 Bagridae Hemibagrus wyckioides 1 25 60.0 

7 Hemibagrus wyckii 1 35 110.0 

8 Hemibagrus neumurus 2 20-25 80.0 

3 Families 8 species 10 308.2 

 

Station 2   Kang Lae 
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Family Scientific Name No. of fish Total length (cm) Weight(g.)
1 Cyprinidae Parachela siamensis 1 11.1 13.2 
2 Barbonymus gonionotus 3 10.8-12.1 39.4 
3 Cyclocheilichthys enoplos 1 15.1 26.9 
4 Henicorhynchus lobatus 1 11.0 19.5 
5 Parachela oxygasteroides 3 3.6-4.1 6.2 
6 Sikukia stejnegeri 2 10.2-13.5 32.5 
7 Pangasiidae Pangasius macronema 2 12-14 20 
8 Bagridae Hemibagrus nemurus 3 23.5-24.8 220 
9 Mastacembelidae Macrognathus siamensis 1 26.2 69.9 

10 Cobitidae Acanthopsis choirorhynchos 2 2-4 2.6 
5 Families 10 species 19 450.2 

 

station 3  Ban Luang Tong 

Family Scientific Name No. of fish Total length (cm) Weight(g.)

1 Cyprinidae Amblyphrarhyngodon chulabhornae 5 3.1-4.1 2.2 

2 Esomus metallicus 4 3.8-5.0 5.9 

3 Rasbora borapetensis 1 3.2 0.2 

4 Hypsibarbus vernayi 2 5.5-15.3 24.7 

5 Paralaubuca harmandi 5 6.5-7.8 21.3 

6 Poropuntius deauratus 2 4.2-7.2 4.1 

7 Sikukia  gudgeri 1 5.6 8.5 

8 Cyprinus carpio 1 13.3 31.6 

9 Labiobarbus siamensis 2 13.2-14.2 49.3 

10 Cobitidae Acanthopsoides gracilentus 2 4.6-4.9 0.8 

11 Siluridae Ompok bimaculatus 1 3.7 6.5 

3 Families 11 Species 26 155.1 

 

station 4  Dam site 

Family Scientific Name No. of fish Total length (cm) Weight(g.) 

1 Cyprinidae Barbonymus gonionotus 3 8.2-9.1 17.9 

2 Cyprinus carpio 1 10.5 50.4 

3 Dangila spilopleura 3 5.6-10.2 60.8 

4 Mystacoleucus marginatus 1 5.1 4.8 

5 Paralaubuca harmandi 2 2.6-3.5 5.2 

6 Morulius chrysophekadion 1 8.6 21.2 

7 Sikukia  gudgeri 2 6.2-8.2 25.1 

8 Bagrudae Mystus albolineatus 2 6.4-12.5 54 

2 Family 8 species 15 239.4 

 

Station 5  Pak Kan 

Family Scientific Name No. of fish Total length (cm) Weight(g.)

1 Clupeidae Clupeichthys aesarnensis 2 4.0-4.2 1.1 
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2 Cyprinidae Paralaubuca riveroi 3 8.3-15.0 12.9 

3 Cyclocheilichthys furcatus 3 4.0-7.2 4.3 

4 Cyclocheilichthys armatus 2 3.5-5.1 4.5 

5 Henicorhynchus lobatus 1 10.8 10.8 

6 Mystacoleucus atridorsalis 2 2.1-6.3 16.8 

7 Mystacoleucus marginatus 2 7.1-7.9 8.1 

8 Puntioplites proctozyron 2 5.0-10.5 16.3 

9 Poropuntius laoensis 5 4.6-8.9 15.9 

10 Bagridae Hemibagrus filamentus 1 25.8 280 

11 Sisoridae Bagarius yarelli 1 35.6 220 

12 Siluridae Micronema bleekeri 2 35 260 

13 Tetraodontidae Monotreta fangi 1 4.6 3.2 

6 Families 13 species 27 850.7 

 

station 6  Pak Beng town 

Family Scientific Name No. of fish Total length (cm) Weight(g.)
1 Cyprinidae Barbonymus gonionotus 2 4.5-8.0 47.5 
2 Cyclocheilichthys armatus 3 3.5-6.8 31.2 
3 Siluridae Belodonichthys truncatus 1 22 130 
4 Mastacembelidae Hemibagrus nemurus 2 7.8-8.0 16.4 

3 Families 4 species 8 225.1 

3.2.2 Status of the fish resources 

During the dry season period, there were very few fishermen found along Mekong River at Pak 

Beng town in both upstream and downstream areas of Mekong River. Fishing is only a part time 

activity. Fishing areas were at rapid and riffle areas (Keng Lae and ban Luang Tong), and at the 

river confluence with Mekong river (Ban Pakbang, Houay Kan). 

During dry season, fishery activity along Mekong river from Pak Beng town to the upstream is 

less prevalent, the main reason being the strong currents in Mekong deter fishing. At the studied 

area from Pak Beng river up to 30 km upstream, there were only a few people fishing in 

Mekong River, while the majority fish in smaller tributaries as such as Beng river (a tributary 

downstream of proposed Pak Beng dam site) where fish are easier to catch. Villagers in this 

area fish for subsistence and only a small amount is sold in local markets (Figure 3.2-1).  The 

subsistence fisheries are a much more important activity than the commercial fisheries in the 

Pak Beng area.  Near rivers and other water bodies, subsistence fishing is usually focused on 

the smaller species; occasional large fish are caught and are often are not consumed locally but 
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sold to a floating restaurant at Ban Pak Kan in Mekong River. Smaller fishes are sold at Pak 

Beng morning market. Wild fish from Mekong River generally command a higher price than 

cultured fish in the market. 

 

Figure 3.2-1 Fish at the market and fishing with scoop nets 

3.2.3 Fishery techniques 

Most fishermen use floating gill nets (for Cyprinids) and hooks (for catfishes); nylon bag nets 

and nylon and scoop-nets are also used and the illegal use of electrocution (using 12 Volt 

batteries) is also found. Various techniques are used for collection of the fish such as setting up 

a shelter and after a week a net is placed around the shelter branches to harvest the fish. 

3.2.4 Current management and protection programs 

There is no currently management and protection programs for fisheries resources in this area. 

No village Fish Conservation zones were reported in the Pak Beng HPP area though deep pools 

are known as refuge habitats under dry season for numbers of migratory fishes and more 

sedentary type of fish species. 

3.2.5 Commercially or socially important species and habitat 

Significance of ecosystem services for Mekong River system on food production of fish is very 

significant. Mekong river basin provides over 2 million tones of freshwater fish and aquatic 

products per year which is the one of the most productive freshwater fisheries in the world. 

Various stream flow types (riffles, rapids and run) are the characteristic of Mekong River. River 

morphological, such as narrow, mid-stream rock and island, constitute important habitats and 

contribute to the biological diversity of the Mekong. Fish typically migrate upstream to  

spawning ground when the water level start to increase, spawning while the water level is still 
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increasing to ensure that the current brings eggs and larvae into nursery areas on the flood plain 

further downstream. 

The commercial fish species found in this area are Pa nang (Micronema bleekeri, and M. 

hexapterus), these two species of genus Micronema found mainly in large river with turbid 

water and adjacent streams and also in lakes as well as impoundment. Spawning habitats of 

these fish are believed to spawn in flood plain lateral migration from Mekong River. These 

two species are important, high value fish in the fisheries throughout their range and were 

caught in the upstream sector, Houay Kan up to Don Thek, Ban Pak Ngue of the study area 

during dry season period. 

3.2.6 Rare, endangered or protected species and habitats 

The project areas stretch upstream from the Pak Beng town into the upper basin. The section 

of Mekong River in the project area is characterized by a smaller flood plain area and fewer 

major tributaries. Fish migration system to upstream spawning habitats at the onset of the flood 

season is from dry season refuge habitats in the main river. The most well known member of 

this migration system is the Mekong giant catfish Pangasianodon gigas.  Migratory fish 

species use this stretch of river, most notably the Mekong Giant catfish, which supports a 

culturally important fishery around Chiang Klong, and which is known to breed nearby. The 

gravel beds and riffles, and the vegetation in the in-channel wetlands are favored places for fish 

breeding. 

MRC ( 2009) using an environmental guild framework and data collected under catch 

monitoring programmes , 58 highly migratory LMB species threatened by mainstream dam 

development have been identified. These include 5 of 11 species threatened by extinction 

according to the IUCN “Red List”.; the Mekong giant catfish ( Pangasianodon gigas), the 

Mekong stingray ( Dasyatis laoensis), Jullien ‘s barb ( Probarbus jullieni ), the Laotian shad 

( Tenualosa thibaudeaui) ) and the Thicklip barb ( Probarbus labeamajor ). The 58 species 

contributed to 38.5 5 of the total weight of all 233 species recorded in the MRC sponsored 

catch surveys with an estimated first scale value in exceed of USD 1,000 million per year. 

( Halls, A and M. Kshatriya, 2009.) 
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Among the list of migratory fishes ( Table 3.2-1) , Pa nang (Micronema apogon, M. bleekeri, 

and M. hexapterus) and Probarbus species were important fish found in this area but have 

declined greatly in abundance. Probarbus spp. are not in the list of fish caught from six 

sampling station during dry season, January 2011. 

Pa earn ta daeng or Pa yee sok thong (Probarbus jullieni) is included in the IUCN List of 

Endangered Animals as endangered status, EN). Probarbus jullieni is one of the most esteemed 

species of the Mekong, occurs in the Mekong, Chao Phraya System, Thailand and in Pahang 

and Perak, Malaysia. Several specific spawning ground have been identified in Mekong River, 

northern Lao PDR. Loei province (Thailand) at a site named Bung Ghang, Amphoe Sang 

Khom, Nong Khai province. Large mature adults migrate upstream to their spawning ground, 

where they spawn during December-January. Eggs, larvae and small juveniles drift to 

downstream to their nursery habitats, which are shallow, sandy reach of the river. 

Almost of the fish species from Mekong River at Pak Beng hydroelectric power project are 

widely distributed in the middle Mekong main river and in the lower reaches of its tributaries. 

There is no specific endemic species or restricted to Mekong river of fast running waters but 

require specific habitat for their migration purpose. Fish migration in the Mekong is primarily 

for breeding and feeding. Because the river's annual hydrological cycle involves large floods 

(with a 30-fold difference between high and low season discharge), fish migrate upstream to 

breed, after which their eggs and larvae are carried downstream to the floodplains where they 

feed and grow. Fish also migrate to feed, normally moving from the main course of the river 

onto the highly productive floodplains at the beginning of the rainy season. In the Mekong, 

most species combine feeding and breeding migrations. But upstream migrations are dominated 

by larger adult fish moving up river to breed while downstream migrations are mainly feeding 

migrations undertaken by young fish and adults returning from the breeding areas. Movements 

also include lateral migrations between the mainstream or tributaries and floodplains. 

Life history parameters of the 30 Mekong fish species known to have environmental migration 

cues are shown in the Table 3.2-1. 
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Table 3.2-1 Length-size of the 30 Mekong Fish Species of Environmental Migration 
Cues 

Scientific Name Family Common name 
Maximum 

length (cm) 

Length at 

maturity (cm)

Pangasius polyuranodon Pangasiidae Shark catfishes 80 44 

Paralaubuca typus Cyprinidae Minnows or carps 18 11.8 

Cyclocheilichthys enoplos Cyprinidae Minnows or carps 74 41.1 

Tenulosa thibaudeaui Cyprinidae Herrings,shads, sardines 30 18.5 

Bangana behri Cyprinidae Minnows or carps 60 34.1 

Barbonymus gonionotus Cyprinidae Minnows or carps 40.5 24.1 

Hemisilurus mekongensis Siluridae Sheatfishes 80 44 

Labeo chrysophekadion Cyprinidae Minnows or carps 90 48.8 

Mekongina erythrospila Cyprinidae Minnows or carps 45 26.5 

Micronema bleekeri Siluridae Sheatfishes 60 34.1 

Pangasianodon gigas Pangasiidae Shark catfishes 300 141.4 

Pangasius macronema Pangasiidae Shark catfishes 30 18.5 

Botia modesta Cobitidae loaches 25 15.7 

Chitala blanchi Notopteridae Featherbacks or knifefishes 120 62.9 

Cyprinus carpio carpio Cyprinidae Minnows or carps 120 75.2 

Hemibagrus filamentus Bagridae Bagrid catfishes 50 29 

Lycothrissa crocodilus Engraulidae Anchovies 30 18.5 

Macrochirichthys macrochirus Cyprinidae Minnows or carps 100 53.5 

Osphronemus exodon Osphronemidae Gouramies 60 34.1 

Pangasius bocourti Pangasiidae Shark catfishes 120 62.9 

Pangasius conchophilus Pangasiidae Shark catfishes 120 62.9 

Pangasianodon hypophthalmus Pangasiidae Shark catfishes 130 67.5 

Pangasius krempfi Pangasiidae Shark catfishes 120 62.9 

Pangasius kunyit Pangasiidae Shark catfishes 70.2 39.2 

Pangasius larnaudii Pangasiidae Shark catfishes 130 67.5 

Pangasius pleurotaenia Pangasiidae Shark catfishes 35 21.2 
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Pangasius sanitwongsei Pangasiidae Shark catfishes 300 141.4 

Parachela oxygastroides Cyprinidae Minnows or carps 20 12.9 

Pristolepis fasciata Nandidae Asian leaffishes 20 12.9 

Wallago leerii Siluridae Sheatfishes 180 90 

Source: MRC Technical Paper No. 14. 2006 

3.2.7 Fish Migration of the Lower Mekong River Basin 

The most important aquatic species will be on the long-distance migrants that move up the 

Mekong mainstream to breed, some as far as China. It has been estimated that more than 70% 

of the total fish catch in the Mekong Basin (i.e. more than 1.8 million tons worth US$1.4 billion 

at first sale) is dependent on these long distance migrants. The effect of dams on fisheries 

production is also highly dependent on the location, design and operation of the dams (Baran et 

al., 2007). The mainstream Mekong is a corridor for most long-distance migrations and most of 

the production originates from floodplains in the middle and lower part of the Basin. Thus 

dams building on the mainstream will have more impact than dams built on tributaries, while 

those located in the middle and lower part of the LMB will have a greater impact on fish 

production than dams located in the upper part of the basin. 

Not all species of fish caught in the Lower Mekong Basin are threatened by mainstream dams. 

Some have only limited migrations over short ranges which may not be impaired. Others may 

adapt easily to changes in habitat. The species most likely to be affected are those that migrate 

long distances between critical spawning, feeding and refuge habitats-either to complete their 

life cycles or to exploit seasonal variations in habitats. 

Poulsen et al. (2002) characterize the fish groups (or "guilds") in the Mekong according to their 

ecology and migration patterns: 

  "Black fish" are those species with limited lateral migrations from the river onto the 

floodplains  and no longitudinal  migrations  upstream  or downstream. These fish do not 

leave floodplains and wetlands, and spend the dry season in pools in the rivers or floodplains. 

This group includes Channidae (snakeheads), Clariidae and Bagridae (catfishes) and 
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Anabantidae (climbing perch). 

 "White fish" undertake long-distance migrations, in particular between lower floodplains and 

the Mekong mainstream. This group includes many cyprinids (e.g. Henicorhynchus spp and 

Cirrhinus spp.) but also most Pangasidae catfishes. 

  "Grey fish" do not spend the dry season in floodplain pools, but do not undertake long 

distance migrations either. When the flood recedes they leave the floodplain and tend to spend 

the dry season in local tributaries. This group includes for instance Mystus catfishes. 

The detailed data for characteristic of migration fishes is shown in Table 3.2-2. 
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Table 3.2-2 List of Freshwater Fishes found in six samplings area 

No. Family Scientific Name Local Name st1 st2 st3 st4 st5 st6 Local market Groups Biomass 
1 Notopteridae Notopterus notopterus (Pallas,1769) Pa tong, Salad √ Black fish ↑ 
2 Clupeidae Clupeichthys aesarnensis Wongratana, 1983 Siew gaew √ Grey fish ↑ 
3 Cyprinidae Amblyphrarhyngodon chulabhornae Siew √ Black fish ↑ 
4 Barbonymus gonionotus ( Bleeker, 1850) Pian √ √ √ √ Grey fish ↑ 
5 Barbonymus altus ( Gunther,1868 ) Tapian Thong, Wien Fai √ Grey fish ↑ 
6 Belodontichthys truncatus ( Bleeker, 1935) Pa Koeb, Kangbeuan Black fish ↑ 
7 Cyclocheilichthys armatus (Val. In Cuv. & Val., 1842) Sai Tan Tar Khao √ √ Black fish ↑ 
8 Cyclocheilichthys enoplos Bleeker, 1850 pa tchok , Ta kok √ White fish ↓ 
9 Cyclocheilichthys furcatus Sontrirat,1985 tchok  mai √ Black fish ↓ 

10 Cyprinus carpio Linnaeus ,1758 Nai, √ √ Black fish ↑ 
11 Dangila spilopleura Smith 1934 Lang Khon √  
12 Esomus metallicus  Ahl,1924 Siew Nuad yao √ Grey fish ↓ 
13 Henicorhynchus ( Cirrhinus) lobatus Smith, 1945 Soi hang leuang,  √ √ White fish ↓ 
14 Henicorhynchus siamensis ( Sauvage, 1881) Soi khao, √ √ White fish ↓ 
15 Hypsibarbus vernayi (Norma, 1925) Pa Pak Tong Leuang,  √ √ √  
16 Labiobarbus siamensis ( Sauvage, 1881) Pa Keeram √ Black fish → 
17 Morulius chrysophekadion   ( Bleeker, 1850 ) Phia √ √ Black fish ↓ 
18 Mystacoleucus atridorsalis  Fowler, 1937 nam lark keep darm √ √ Black fish
19 Mystacoleucus marginatus (Val. In Cuv. & Val., 1842 )kee york,  , Pa kekoe √ √ Grey fish ↓ 
20 Osteochilus hassalti Cuv .& Val., 1842 Soi nok kao, I thai √ Black fish ↓ 
21 Parachela oxygastroides (Bleeker,1892) Pab, Taeb √ Black fish → 
22 Parachela siamensis (Gunther,1869) Pab , Taeb √ Black fish ↑ 
23 Paralaubuca harmandi  Sauvage,1883 Pab , Taeb √ √ Black fish → 
24 Paralaubuca riveroi (Fowler,1935) Pab Kwai, Pa Taeb √ √ Black fish → 
25 Poropuntius deauratus (Val. In Cuv.&Val., 1842) Jad √  
26 Poropuntius laoensis( Gunther ,1868) Jad √  
27 Puntioplites proctozyron ( Bleeker, 1859) Ka mank, √ Black fish ↓ 
28 Rasbora aurotaenia Tirant, 1885 Siew kwai Grey fish ↓ 
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29 Rasbora borapetensis Smith,1934 Siew Hang Daeng √ Grey fish ↓ 
30 Sikukia gudgeri (Smith,1934) nam fai , pa makmung √ √ Black fish ↓ 
31 Sikukia stejnegeri  Smith, 1931 nam fai , pa makmung √ Black fish
32 Ambassidae Parambassis wolffii (Bleeker,1851) Pant kaew √ Black fish ↑ 
33 Cobitidae Acanthopsoides gracilentus ( Smith,1945) Lark gruay, klae √ Grey fish → 
34 Acanthopsoides delphax Siebert,1991 Lark gruay, klae √ Grey fish → 
35 Pangasiidae Pangasius  hypophthalmus ( Sauvage ,1878 ) Sawai, pa souay kheo √ White fish ↓ 
36 Pangasius macronema Bleeker,1851 Pa Yawn ,Sangawad X Grey fish ↑ 
37 Siluridae Belodontichthys truncatus ( Bleeker, 1935) karng buan, khob √ Black fish
38 Ompok bimaculatus ( Bloch,1797) Sayum Porn, Seum √ √ Black fish → 
39 Micronema bleekeri Bleeker, 1851) Nang  
40 Micronema bleekeri ( Gunther, 1864) Daeng, nang daeng √ Black fish ↑ 
41 Bagridae Hemibagrus nemurus (Val. In Cuv. & Val., 1839) Kod  leuang √ √ √ Black fish → 
42 Hemibagrus filamentus (Val. In Cuv. & Val., 1839) Kod  leuang √ Black fish ↑ 
43 Hemibagrus wyckioides (Chaux and Fang,1949) Pa kueng hang daeng √ Black fish ↓ 
44 Hemibagrus wyckii ( Bleeker,1858) Pa keueng √ Black fish ↓ 
45 Mystus albolineatus  Robert,1994 Kayeng thab kao √ Grey fish → 
46 Sisoridae Bagarius yarellii Sykes,1941 khae kwai √  
47 Mastacembelidae Macrognathus siamensis (Gunther, 1861) lod √ √ Black fish ↑ 
48 Mastacembelus favus Hora, 11923 kating lai √ Black fish ↓ 
49 Channidae Channa striata ( Bloch,1797) Chon, √ Black fish ↑ 
50 Channa liombata ( Cuvier,1831) karng √ Black fish ↑ 
51 Clariidae Clarias batrachus (Linnaeus,1758) Duk En, Duk Dan √ Black fish ↑ 
52 Hybrid catfish C. macrocephalus X C.gariepinus) Big oui √ Black fish
53 Tetraodontidae Monotreta fangi ( Pellegrin & Chevey, 1940) pa pong, pao √  
54 Cichidae Oreochromis niloticus  (Linnaeus,1758) Pa Nin √  ↑ 

14 Families 54 Species  8 10 11 8 13 4 16  
Remarks: √ fish species found in the station, ↑ the biomass maybe increase after dam construction, ↓ the biomass maybe decrease after dam construction, → impact little by the 
construction of the dam. 
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You can see clearly that four kinds of long-distance migration fishes (named “white fishes”) 

are Pangasius  hypophthalmus ( Sauvage ,1878 ), Henicorhynchus ( Cirrhinus) lobatus , Henicorhynchus 

siamensis and Cyclocheilichthys enoplos.  

Three distinct migration systems have been identified in the lower Mekong river basin. These 

are respectively the lower (LMS), the middle (MMS) and the upper (UMS). These migration 

systems have evolved as a response to the hydrological and morphological shape of the Mekong 

in its lower, middle and upper sections (MRC, 2002). 

Pak Beng Hydroelectric Power Project is located in the section of the Upper Mekong Migration 

system (UMS). This migration system occurs in the upper section of the river, approximately 

from the mouth of the Loei river and upstream towards the border between Lao PDR and China. 

This section of the river is characterized by its relative lack of floodplains and major tributaries. 

This migration system is dominated by upstream migrations at the onset of the flood season, 

from dry season refuge habitats in the main river to spawning habitats further upstream. This is 

also a multi-species migration system, and some of the species participating in the further 

downstream migration. 

The key ecological attributes for migratory species of upper Mekong migration system are 

identified (Poulsen et al., 2002); 

  Dry season refuge habitats: Occur throughout the extent of the upper Mekong migration 

system, but are most common in the downstream stretch from the mouth of Loei River to 

Louang prabang. 

  Flood- season feeding and rearing habitats: Flood plain habitats are restricted to the 

floodplains that border the main river, as well as smaller floodplains along some of the 

tributaries. 

  Spawning habitats: Spawning habitats that are situated mainly in stretches where rapids 

alternate with deep pools. 

  Migration routes: Migration corridor between downstream dry season refuge habitats and 

upstream spawning habitats. 
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  Hydrology: The annual flood pattern that triggers fish migrations and causes inundation of 

floodplains. 

3.2.8 Spawning habitats for migratory fishes 

Although little is known about spawning habitat requirements for most Mekong fishes, 

spawning habitats are generally believed to be associated with: (1) rapids and pools of the 

Mekong mainstream and tributaries; and (2) flood plain (e.g. among certain types of vegetation, 

depending on species). 

River channel habitats are used as spawning habitats by most of the large species of pangasiis 

catfishes and some large cyprinids such as Cyclocheilich enoplos, Cirrhinus microlepis and 

Catlocarpio siamensis. Flood plain habitats are used as spawning habitats, mainly by 

black-fish species. Other species may spawn in river channels in the open-water column and 

rely on particular hydrological condition to distribute the fertized egg and / or larvae to 

downstream nursing area and rearing habitats. 

For fishes that spawn in main river channels, spawning is believed to occur in stretches where 

there are many rapids and deep pools. The stretch from the border of China an Laos to Pak beng 

river also contains many deep pool habitats. 

3.2.9 Fishery and Aquatic Environment 

Concerns on fishery and food security have been raised due to the fact that fishers in the upper 

zone of the LMB (especially in the Mekong mainstream at Pak Beng HPP area and others 

provinces like Sayaboury, Vientiane, Luangprabang and Bokeo) reporting declining catches 

and falling average sizes. 

For aquatic environment, the use of agrochemicals, especially pesticides, poses a threat to 

aquatic organisms. Agrochemicals are most intensively used in the Mekong Delta, where 

farmers may have as many as three crops of rice per year. Also, the use of pesticides in orchards 

and on vegetables is high, where large quantities are suspected to end up in the aquatic 

environment. Many pesticides, especially insecticides, with high toxicity to aquatic organisms 

and humans are still being used. 
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3.3 Impact on fish ecology 

3.3.1 Construction Phase  

(1) Concern 

The construction of main work (coffer dam and power house .etc.) may result in deterioration of 

water quality that could lead to the creation of some impacts on the aquatic ecological system as 

well as to the destruction of habitat, spawning and feeding grounds. There will be a blockage of 

fish migration due to dam construction. Also, there could be a serious impact on endangered 

species. Theoretically there might not be an adequate minimum flow downstream from the dam. 

Upstream of the dam, the habitat will change from free flowing to an impounded area. 

(2) Context 

In general, the months of April and May are the most important of fishing months followed by 

March, June and July. However, fishing activities are found throughout the year. The Cyprinid 

family showed the highest diversity of fish species. One species that is found in the project area 

is considered as rare or internationally endangered, based on IUCN and CITES lists, that’s the 

Probarbus jullieni The Mekong giant catfish was not found during the study period in the project 

area. 

Plankton and benthic fauna were generally low in number and also poor in species diversity 

because the river bottom was affected seasonally by strong currents during the wet season and by 

low water during dry season. 

Transformation of the habitat from a river with rapids into to standing ecosystem due to 

impoundment will not occur for Mekong Pak Beng HPP due to the run-of-river design. Fish 

species which live in running water habitat will not be negatively impacted to the new conditions. 

There are number of species which appear in schools such as Henicorhynchus spp. Cirrhinus spp. 

with a short life span and a fast rate of reproduction; normally their abundance in the catch 

appears to follow the level of floods from the upstream. 

The creation of a barrage without any reservoir stagnant effects will improve the overall natural 

fish production capacity of Mekong River in the project area, especially in the dry season; based 
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on the information of the water quality and the existing aquatic organisms, species diversity and 

their quantities, a positive impact on fish biomass will occur for species that do not have long 

distance migration patterns. The increasing volume and regulation of the water level would be a 

benefit for many aquatic living organisms. After impoundment, fisheries activities would have 

to be adapted to using new fishing methods and gear. 

(3) Impact assessment 

With the project on this type and size, it is assumed that seasonal siltation (draining of water 

from the catchment area, and agricultural zones during the rainy season) and long term 

degradation (deforestation of catchment areas) will have negative impacts on the aquatic 

environment. During the construction period, the water quality in the river maybe be affected by 

the construction work in the project area. Increased turbidity is expected to be generated which 

will affect the living conditions of plankton and benthic organisms. At the downstream site, there 

are confluences with tributaries; the fisheries here need to be managed properly to prevent 

incorrect exploitation and promote sustained fishing practices. 

Different species should be affected at different degrees and different trophic levels, with those 

directly feeding on plankton among the most affected. According to the fish species survey, the 

majority of fish found abundantly in the Mekong Hydroelectric Power Project area of the 

rheophilic type which feed mainly on plankton and bottom sediment.  The reduction of 

plankton and benthic fauna during construction period is believed to be insignificant since the 

level of plankton density is already low and the effect of siltation and water turbidity will only 

occur during the construction period; the aquatic organisms will recover in the short time. 

With regards to fish populations, the study on species composition and their abundance in the 

project area indicated that the fish populations in this stretch of river are already low and the 

number of species is relatively small, the change in hydrological conditions will not affect 

resident species that are able to live in impounded condition.   Fish species  with  long  

distance  migration  patterns  and  those  that  spawn  in  rapids  or submerged vegetation 

are likely to be affected. The study used six sampling stations; 

the majority of families except Cyprinidae were represented by only 1-3 species. 
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Transformation of the habitat from a river with rapids into to standing ecosystem due to 

impoundment will not occur for Mekong Pak Beng HPP due to the run-of-river design. Fish 

species which live a running water habitat will not be negatively impacted to the new conditions. 

In Mekong River, there are number of species that form in schools such as Henicorhynchus spp., 

Cirrhinus spp. that have a short life span and a fast rate of reproduction; normally their 

abundance in the catch appears to follows the level of flood from the upstream. 

The creation of a barrage without any reservoir stagnant effects will improve the overall natural 

fish production capacity in Mekong River in the project area, especially in the dry season.   

Based on the information of the water quality and the existing aquatic organisms, species 

diversity and their quantities, a positive impact on fish biomass will occur after impoundment. 

The increasing volume and regulation of the water level would be a benefit for the aquatic living 

organisms. After impoundment, fisheries activities would have to adapt to using the new fishing 

methods and gear. 

In sum, this may be an effect of high importance and medium to high magnitude, leading to a 

significant impact. The potential impact will be negative at a moderate level during construction 

period. 

(4) Recommendation 

Reduce of submerged biomass to the maximum extent by means of pre- impoundment clearing. 

Minimize earth works as much as possible in direct contact with the river. 

Install sedimentation ponds for drainage water from quarries and other construction sites. 

Vegetation removal should be limited only in the reservoirs and construction areas. 

Prepare sedimentation and neutralization ponds for runoff from concrete preparation sites. 

Prevent truck cleaning, lorries and equipment used for preparing, transporting or applying 

concrete in the river. 

Maintain normal hydrological and sedimentation regimes as much as possible. 

Monitor water quality every 3 months at four stations of upstream of dam as well as two stations 

at downstream . 

The concerned parameters are as follows: 
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Table 3.3-1 Monitoring parameters 

Temperature pH 
Conductivity Dissolved Oxygen 

Total Suspended Solid NO3-N 
COD NO2-N 

NH4-N Total-P 
TDS Total N 

PO4
-3

 Si 

Na K 
Ca Cl 

3.3.2 Operation Phase 

(1) Concern 

Operation of project will cause changes to freshwater ecosystem, altering flows, interrupting 

ecological connectivity, and fragmenting habitats. This will adversely affect fisheries, aquatic 

biota and aquatic biodiversity. 

(2) Context 

The Mekong Pak Beng HPP will operate as a run-of-river dam at 340 masl during the wet season 

and at 335 masl in the dry season. The backwater will be extended to 98 km upstream from the 

damsite. 

(3) Impact Assessment 

The information above showed that the dam will impede upstream fish migration, downstream 

conditions will not change significantly. However, the Lotic conditions will be changed to lentic 

conditions (flowing to static). The following issues may have an impact on aquatic biodiversity. 

After a number of years of operation and because the upstream fish migration route has been 

blocked (migration cycle links cut), fish will return in far fewer numbers on an annual basis. If 

tail waters are available as spawning habitat, and fish are releasing buoyant or semi-buoyant 

eggs / larvae, these will pass through the dam’s turbines. Hydraulic shear pressures created 

internally within the turbine housing will result in very high mortality rates for eggs and larvae 

and result in very poor recruitment to downstream fish populations beyond the Mekong Pak 

Beng HPP. 
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Almost all species are exploited to one degree or another, and at various stages of their life-cycle. 

Some “white fish” species are short-lived, and because they can complete. 

their life-cycle within at least one calendar year, they can take high levels of fishing pressure and 

their populations, perhaps as isolated genetic stocks, will always survive. Disturbance to aquatic 

habitats by hydropower dams represent a risk to the long-term sustainability of fisheries. 

Long-lived, late maturing larger “white fish” species are potentially at far greater risk than the 

smaller short-lived, early maturing “white fish” species. 

The most important impact of dams on the Mekong will be on long distance migrants that move 

up the Mekong to breed, some as far as China.  The Mekong giant catfish (Pangasianodon gigas) 

is believed to be a long distance migratory fish.  Research has found that there are different and 

isolated stocks of this fish such as those found in Tonle Sap and other deep pools in Mekong 

River. This fish has succeeded as a cultured fish in Thailand by using the brood-stock from an 

upstream pond, but it still is in the list of CITES. 

Therefore, the negative impacts that the Mekong Pak Beng HPP will have on Fisheries and 

Aquatic Resources (FAR) will depend on many factors and variables. Not least of these will be 

the construction sequence of the 5-dam cascade projects are to proceed. Mekong Pak Beng will 

be the first dam built so it will cause the greatest impacts to FAR since it will disrupt the 

bi-directional movements of migratory fish populations that rely on seasonal movements up and 

down Mekong River and its tributaries for their existence. Dams disrupt the continuity and 

linearity of riverine systems, and greatly impact migratory fish populations in a negative way. 

Without seasonal fish migrations,  and  the  fisheries that  rely on  them,  livelihoods  and  

food  security for riparian communities will be compromised to various degrees, and depending 

on circumstances may be serious. 

As the upstream pond will be created with different flow condition, the following impact may 

occur to aquatic biodiversity. 

1) Loss of habitats with rapids / riffles and deep pools throughout the entire river stretch from the 

dam to the upper reservoir backwater area. Considerable reduction in spawning / production 

areas and dry season habitat for rheophilic Mekong species (require  flowing  water)  and  
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certain  more  sedentary  type  fish  species.  Fish production of some real riverine species 

over the impounded area will be less than under pre-impoundment conditions over one calendar 

cycle. 

2) The fish species composition of the upstream pond will be different to that of the 

pre-impoundment riverine species population. Some species that are able to adapt to the 

reservoir conditions may develop to the point where they dominate the fish population including 

the possibility of the proliferation of predatory species which may impact on non-predatory fish 

populations. 

3) Impact on spawning and recruitment to reservoir fish populations. Certain riverine species 

will adapt to reservoir conditions. 

4) Proliferation of exotic species such as Tilapia (Oreochromis spp.)  that are farmed in 

net-cages or in earth ponds have much less consumer appeal.  If the Mekong Pak Beng HPP is 

to proceed, then landings of introduced  species will need to be monitored and assessed. 

Common Carp (Cyprinus carpio) that produce adhesive eggs laid on various substrate materials 

may become a very important part of the fishery. 

Magnitude and importance of change 

Not all fish species caught in the project area are threatened by the mainstream dam. Some 

species have only limited migrations over short ranges which may not be impaired by dam 

structure whilst other is highly adaptable to habitat modifications including impoundment. 

The species most likely to be impacted will be those that undertake significant (passive and 

active) migration between critical (spawning, feeding, and refuge) habitats to complete their life 

cycle or to exploit seasonal variations in habitat quality and availability. 

The impact on the aquatic biology and fish population is an effect of medium to high importance 

with high magnitude. 

Significance 

The potential impact will be a negative affect at a moderate level for upstream and low level at 

downstream. 

(6) Recommendation 
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During the operation period, with the increasing amount of water for the living of aquatic 

organisms, the dynamic of trophic level in the aquatic ecosystem will be relatively stable to 

existing plasticity of food preference by each group. An increase in biomass of fisheries 

resources according to the increasing of water body may cause the positive impacts to the 

aquatic ecosystem. 

It is expected that even there will be significant change on the aquatic ecology but there will be 

no significant change on spawning activities of fish. The flow of water pass barrage site in every 

season will be not changed. During wet season, the water flow should  be  proper  evaluated  

to  determine  the  effective  tool  for  sustaining  fish  biodiversity. They are the local 

species that generally thrive in upstream portion of the river where water current is quite strong. 

However, the project component will include fishpass facility therefore the impact of barrage to 

fishpass will be minimized. 

Mitigation and enhancement measures are recommended as follows: 

It is possible to have a project fishpass facility to mitigate the migratory of fish.  Any fishpass 

design is not considered to be a viable answer to the issues regarding fish migration as there is no 

known type of fishpass that could possibly cope with the large number of Mekong fish species 

that would need to use it during the critical time periods when fish need to move. The 

maintaining downstream flows and upstream migration is crucial to the sustainability of fish 

populations. 

Fishery research station at project area should be set up near project area. Many activities will be 

related to breed the indigenous fish species for release to Mekong River in the project upstream 

pond. The fish transport mobile unit with large  container with aeration system will set up for 

collected the fish from downstream or pond of fishpass way cross to upstream. Adoption of 

aquaculture within the headpond area would be a partial solution to the loss of migratory species. 

3.4 Fish protection measures 

The most obvious effects from dams building on rivers result from formation of new lentic 

or semi-lentic environments upstream from the dam, and tailwater environments 

downstream from the dam. The construction of a dam on a river can block or delay 
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upstream fish migration and thus contribute to the decline and even the extinction of 

species that depend on longitudinal movements along the stream continuum during certain 

phases of their life cycle. In order to maintain the diversity of aquatic organisms and the 

resources in Mekong River, it is necessary to comprehensively and systematically study 

the fish passage facilities. And for Pak Beng project it is necessary to research into the 

upstream measures and downstream measures for fishes. The upstream measures and 

downstream measures of fishes mainly include the following measures. 

3.4.1 Upstream measures of fishes 

(1) Fishway 

The fishway can resume the connectivity of river course, and provide the path for fishes to 

migrate. Most of the fishways are constructed in power plants where the water head is low 

and the amplitude of change in water level is relatively low. Through the fishways, the 

fishes can continuously pass the dam by themselves without disturbance or injury, a few 

individuals can also pass the dam downstream, and few human factors are involved. 

Fishways have been widely applied in power plants with low water head. 

(2) Fish Lock 

The operating principle and operating mode of fish lock are similar to those of navigation 

lock. In the fish lock, the fishes pass the dam as the water level rises. The fish lock is also 

called as hydraulic fish hoister, and is equipped with fish blocking, fish luring and fish 

guiding facilities if necessary. The fish lock can’t achieve the continuous fish passage, so 

that it is only suitable for the hydropower projects where the quantity of dam-passing 

fishes is not high. Electrical and mechanical equipment is required, and the repair 

expenses are high. 

(3) Fish Hoister 

A fish hoister is mainly composed of fish collecting slot, fish box and elevator. The fish 

box serves as conveyor, and is equipped with a door which can be closed. When it is at the 

lower position, the fish box will be immersed to the bottom, and the fishes will be 

attracted into the fish collecting slot by using water flow. In the fish collecting slot, the 

door which can be moved, opened and closed will push the fishes into the fish collecting 

box, the lower door of the elevator will be closed, and the fishes in fish collecting box will 

be “caught”, be transported to the top of dam with pulley (track), and then be transported 

to the reservoir through a channel. 

(4) Fish Collecting & Transporting System 
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The fish collecting & transporting system is mainly composed of fish collecting facility 

and transporting facility. The fishes will be collected in migratory path at lower reach of 

the dam by using the specially-designed fish collecting facility, be placed in the fish 

collecting box, and then be transported to the fish transporting boat; thereafter, the fish 

transporting boat will transport the fishes to the upper reach of dam, so as to complete the 

upstream migration of fishes. 

（5）Tributaries protection 

In order to attenuate the potential impacts from the dam to the fishes, instream water 

quality, the health, functioning and productivity of riverine ecosystems and flood plain 

ecosystems, it is strongly recommended the management for conservation of tributaries 

upstream the reservoir and its flooding areas. They are Nam Tha, Nam Ngao and Nam Ing 

and Nam Beng. 

The overview of the tributaries is shown as follows. 

1）Nam Ngao and Nam Ing are tributaries of Mekong river above the PakBeng dam in 

Thailand which the Nam Ngao is 174km long and 5.45‰ in slope with the annual average 

flow of 176m3/ s, and the corresponding number to Nam Ing is 190km, 3.74‰ and 73.2 

m3/s respectively. 

2）Nam Tha and Nam Beng are tributaries above and down the dam respectively in Laos. 

Nam Tha is about 279 km long, with the river average gradient of 1.1 ‰, and the annual 

average flow is 168m3/s. Nam Beng is a tributary down the dam. The whole river basin 

area is 2108 km2. There is a hydropower station named Nam Beng Hydropower project, 

which is located 4 km above the confluence of Nam Tale river. It is 14 km straight line 

distance from the Pak Beng county. 

3.4.2 Downstream measures of fishes 

(1) Fishway 

The fishway can resume the connectivity of river, connect the upper reach and lower 

reach, and provide the migratory path for fishes. In addition, the fishway can also help the 

fishes to move downstream, and some fishes can arrive at lower water area through 

fishway. 

(2) Water Turbine Unit 

Sixteen bulb tubular generating units will be set in the powerhouse, of which the blades 

are relatively large. Pak Beng HPP is a run-of-the-river power plant. With the low water 
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head and the low water turbine speed in the course of power generation, the water turbine 

unit will be an ecologically-friendly unit, so that the fishes can move downstream from 

water intake and enter the downstream river via the water turbine unit. 

(3) Discharge sluices 

According to the layout of Pak Beng HPP, the spillway consist of 14 discharge sluices,. 

During the flood-discharging period in rainy season and the flood & sediment discharging 

period of power plant, the difference of water level between upper reach and lower reach 

will not be large, and the fishes can achieve the downstream passage through floods gate 

and sediment discharging gates. 

3.5 Proposing the target fishes 

3.5.1 The principle to determine major target fish 

The following basic condition shall be met when choosing fish pass objects:  

(1) Fish migration or movement route passes through the cross-section of the hydraulic 

project;  

(2) There are fishes with their important ecological habitat in upstream or downstream of the 

hydraulic project;  

(3) There are fishes distributing in both upstream and downstream of the hydraulic project or 

distributing potentially after operation of the project.  

According to theory and ideas of contemporary ecology, fishes requiring to be considered in 

design of the fish pass structure are not only migratory ones, all fishes whose space migration 

is impacted by the project shall be fish pass objects requiring to be considered in design of the 

fish pass structure. However, the structure and layout of a certain fish pass structure is 

difficult to have very good fish pass effect simultaneously for all fishes, hence consideration 

shall be given priority to some fishes as designing the fish pass structure:  

1) Fishes with migratory or semi-migratory habit;  

2) Fishes with economic value;  

3) Rare, endemic and indigenous, vulnerable fishes;  

4) Protected fishes. 
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3.5.2 Determine the target fish 

There are mainly 15 species of fishes with the body length exceeding 50cm in the reach 

investigated, of which 8 species are Siluriformes fishes, 4 Cypriniformes ones, 1 

Synbranchiformes, 1 Osteoglossiformes and 1 Perciformes. Among them the biggest is 

Hemibagrus wyckioides, of which the body length of the biggest individual is 130cm, and 

maximum weight reaches 86kg; however, for fishway design, the fish pass object is not 

applicable to the biggest individual, because and fishway is not designed to allow all fishes to 

pass, but to ensure most of existing individuals of sexual maturity to pass, to solve their 

reproduction problem; according to historical data, even if the biggest fish like Hemibagrus 

wyckioides with the general body length of individual of 50cm has already reached sexual 

maturity at this time. In addition, current situation of resources is also needed to consider; 

according to the on-scene investigation of EIA, the largest individual among the catch is only 

35.6cm, mainly are Bagarius yarelli, Micronema bleekeri and Hemibagrus wyckii. In addition, 

although four species of white fishes have migratory habit, their bodies are small, generally 

not exceeding 30cm, therefore, fish pass objects of the fishway are determined preliminarily 

as: Bagarius yarelli, Micronema bleekeri, Hemibagrus wyckii, Cyclocheilichthys enoplos, 

Henicorhynchus (Cirrhinus) lobatus, Henicorhynchus siamensis and Pangasius 

hypophthalmus. Individual size is designed as 50cm~60cm. 

3.6 Passing fish size and quantity 

3.6.1 Size 

According to the catch results in section 3.2.1, it is not abundant both in kind and quantity in 

the affected area by the project. It is 20cm long and below 300g in weight. It maybe have 

relationship with the sampling time and methods. It is abundant in the downstream of Mekong 

river from the survey data, which is possible that some fish may swim upstream to the 

damsite in flood season. So it is necessary to consider the big individuals passing the fishway. 

There are 15 kinds of fish, whose length are larger than 50 cm, in which 8 kinds belong to 

Siluriformes, 4 kinds are Cypriniformes, the left three are Synbranchiformes, 

Osteoglossiformes and Perciformes respectively. The longest species is Hemibagrus 

wyckioides, which the biggest one is longer than 130cm and heavier than 86kg. It is not 

suitable to let it pass, but the fishway can make sure the most part of mature ones can pass so 

as to solve the breeding problem. It has been sexual mature when its length is nearly 50cm, 

even to the Hemibagrus wyckioides which is the biggest fish in freshwater on the basis of the 
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historical data. While considering the resource situation, the largest individual is 35.6cm 

according to the investigation of EIA process. So it is suitable to determine the passing fish 

size as 50cm- 60cm in the process of fishway design. 

3.6.2 Quantity of passing fish per year 

It is big difference between the flood and dry season on the fish size and quantity because of 

the big difference in flood and dry season climate in Mekong River. The passing activities of 

fish main happen in the breeding season. Although it is different months for fishes, it is 

relative concentrated. So it is considered the amount in peak time as the quantity of target fish. 

The passing rate of passing fish will be more that 95% of target fishes, considering 7 kinds of 

target fish species at least, which the average one is nearly 500g-1000g, and 1000 fishes per 

species according to the catches in the survey. And the same time, other kinds of fish can pass 

the fishway more or less. So it can be calculated that the quantity of passing target fishes per 

year is more than 3.5 tons.
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4 BRIEF INTRODUCTION TO THE FISH PASSAGE 

FACILITIES 

4.1 Origin and history of fish passage facilities 

By using the rheotropism of fishes, the so-called fish passage facilities generate at the fish 

inlet a water flow of which the velocity is higher than surrounding flow, so as to attract the 

fish. Whether the fishes can react to the flow velocity in fish inlet and whether the fishes can 

overcome the flow velocity in fish inlet decide the effect of fish passage facilities. The early 

fish passage facility was the pool-type skewed slot excavated in rock and the migratory fishes 

could move upwards step by step, so that it is called as fish ladder, and maybe it is the 

embryonic form of fishway. Afterwards, the wooden fish ladder prevailed, which was 

equipped with internal division plate so as to reduce the flow velocity. Most of the fish 

passage facilities constructed over recent years are of reinforced concrete structure. In Europe, 

the fishway was firstly constructed about more than 300 years ago. In 1662, Bearn, a province 

in southwestern portion of France, has every promulgated the regulations, requiring the 

construction of upstream & downstream passage for fishes on dams and weirs. Some simple 

fishways had been constructed at that time. During the period from the end of 19th century to 

the beginning of 20th century, Landmark, a Norwegian, and Denil, a Belgian, carried out 

long-term study on substances used to increase the roughness of skewed slot, and the Denil 

fish ladder has been applied till now. In 1938, the first large-scale modernized fish ladder with 

fish collecting system in the world was constructed on Bonneville Dam in USA. Thereafter, 

the fish passage facilities including fish hoister, fish lock and fish collecting boat emerged in 

various countries successively. According to incomplete statistics, by the beginning of 1960s, 

more than 200 fish passage facilities has been constructed in USA and Canada, more than 100 

in Western Europe, and more than 18 in former Soviet Union. There were 67 fish passage 

facilities Japan in 1933. At the end of last century, the number of fishways was increased 

obviously, and there were near 400 fishways in North America and more than 1,400 in Japan. 

The highest fishway and the longest fishway were Beicha fishway (hoisting height: 60m) and 
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Pardon fishway (total length: 4,800m) in USA. 

4.2 Comparison and selection of fish-pass scheme 

Major types of fish pass structures nowadays include the vertical-slot fishway, bypass fishway, 

fish lock, fish collection and transport system and fish hoister. Its main characteristics and 

application condition are as follows:  

(1) Vertical-slot Fishway  

This kind of fishway is a channel-type fish pass structure showing a continuous stairs, 

consisting of the entrance, channel body, exit and fish luring and water charging system. The 

entrance is mostly arranged nearby the bank with steady flow and with a certain depth or 

overflow dam outlet. It can be applicable to most fishes, without high requirements on 

migration capability of the fish, and fishes will not be hurt when they swim upstream through 

the fishway.  

The main disadvantage is that it has a poor applicability to high-head dam, be not applicable 

to the project with a head difference between upper and lower reaches over 40m generally, 

and, it is required to be arranged combined with the hydropower station complex, which has a 

certain impact on the main project and scheduling and operating.  

(2) Bypass fishway 

The bypass fishway is a small stream which is similar to natural rivers excavated in the bank 

artificially. The goal to dissipate energy and slow down the flow velocity is realized through 

the friction due to obstacles formed by stacking stone blocks on stream bottom and along the 

bank.  

The bypass fishway system requires sufficient space, is generally applied to gentle hill and 

low mountain terrain, is not applicable to the dam with too high head, nor to alpine and gorge 

region, in addition, it shall evade the densely-populated areas to reduce the interference to 

fish.  

(3) Fish lock  

The fish lock has a design principle similar to the navigation lock and is composed of the 

lower water channel, lock chamber and upper channel. Fish pass is realized through the 
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change of water level in the lock chamber regulated with upper and lower gates. The fish lock 

is generally applied to hydropower projects with low-medium head, where fishes can pass the 

fish lock without any hard effort, being particularly applicable to fishes with poor swimming 

capability.  

Its main disadvantage is that it has a certain impact on the layout of complex, the fish pass is 

not continuous, and operation and maintenance is complicated.  

(4) Fish hoister  

Its principle is similar to an elevator and is composed of three major parts of the fish-in 

channel, shaft and fish-out channel. Guide water into the fish-in channel, lure fishes 

downstream into the fish-in channel, then drive fishes into the shaft with the driving fish grille, 

lift the shaft to upstream level and open the fish-out channel to drive fishes into upstream 

water area. The fish lift can be applied to the dam with medium-high head, with small 

disturbance to complex structure.  

The main disadvantage is that operation and maintenance are very complicated, and a certain 

number of management personnel are required.  

(5) Fish collection and transport system  

It is divided into fish collection and fish transport, to collect fishes downstream into the vessel 

or container through a certain means of fish luring, and then transport fishes to appropriate 

water area with the vessel or automobile, so as to achieve the purpose of passing the dam. The 

fish collection and transport system can be applied to the dam with high head, with no 

disturbance to complex structure.  

The main disadvantage is that it is restricted much with the effect of fish luring, the range of 

fish collection is small, and there are mechanical noise and vibration as operating, etc., 

influencing the effect of fish collection.  

(6) Other fish pass methods  

There are other types of fish pass system, of which the fish hoister (shaft) is used under the 

dam for fish collection and the fish transport vehicle is used to transport fishes, being similar 

to the combination of the fish lift with the fish transport system.  

Different fish pass modes have great difference in fish pass effect in different types of barrier 

influence and fish species with different ecological habits, and they are also influenced by 
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different engineering types and topographical and geological conditions, requiring 

comprehensive comparison and selection. Various fish pass structures are compared 

comprehensively, as shown in Table 4.2-1, and the diagram of main types of fish pass 

structures are shown in Figure 4.2-1.  

 

 

Figure 4.2-1 Diagram of fish pass facilities  
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Table 4.2-1 Comprehensive comparison of fish pass modes 

Type  Diagram  Principle  Range of application  Advantages and Disadvantages Effect  

Vertical-slot 
Fishway  

 

Concrete channel is used, to 
be equipped with all kinds 
of partition boards, to 
separate the channel into a 
series of pools 
communicating mutually.  

Types used are more, being 
applicable to the dam with 
medium-low head, or to 
dam transformation for 
adding fish pass structure.  

Not applicable to any water 
conservancy and hydropower 
project with dam height (The 
dam height should not exceed 
40m).  

Fishway types are diverse, 
not applicable to the area 
with frequent change of 
upstream level.  

Bypass 
fishway 

 

It is the fishway to bypass 
the dam and imitate the 
natural appearance, showing 
a natural form.  

It is applicable to all of 
obstacles with adequate 
space, especially useful for 
the improvement of existing 
dam and weir, but not 
applicable where there is 
greatly changing in 
designed upstream level.  

It covers a large area, and needs 
arrangement space on both sides 
and the upstream of the complex, 
to establish deep groove in the 
ground, requiring combining 
with technology-based fishway 
structure.  

It allows all kinds of 
aquatic animals to pass, to 
provide inhabiting space 
for aquatic organism in 
flowing water, being able 
to bypass the dam and get 
along very well with local 
environment.  

Fish lock  

 

It is a concave channel, with 
controllable gates at both 
ends of upper and lower 
reaches, to form suction 
flow by controlling 
open/close of the gate or 
filling water into the 
channel.  

It is applicable to 
medium-low water head, or 
area with limited space or 
discharge.  

Requirements on design and 
construction technology are 
high, requiring frequent 
maintenance and operation, and 
the operation and maintenance 
are more complicated, but water 
consumption is less.  

It is mainly applicable to 
the salmon and trout or 
fishes with weak 
swimming ability, not 
applicable to fishes in 
medium depth and bottom 
dwelling and small fishes.  
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Type  Diagram  Principle  Range of application  Advantages and Disadvantages Effect  

Fish hoister 

 

It is a lift equipped with 
transport tank and 
mechanical device, to 
deliver fishes to upstream 
by lifting fishes from 
downstream.  

It is applicable to the area 
with medium- high head or 
limited space or discharge.  

It does not require a large space, 
however, it has high 
requirements in design and 
construction technically, and 
operation and maintenance are 
very complicated.  

It has better effect for 
fishes with weak 
swimming ability.  

Fish collection 
and transport 

system  

 

Collecting fishes with fish 
collection structure under 
the dam, it transports fishes 
to the reservoir or other 
places to release, achieving 
fishes’ reproduction and 
interchange between 
upstream and downstream 
of the dam.  

It is applicable to the area 
with high head or limited 
space and discharge, such as 
high dams, which is usually 
not associated with the 
terrain of the complex 
project area and complex 
project layout.  

It requires not large space, with a 
flexible structure layout, but 
requirements on structures for 
required fishes collection and 
transport are relatively high, 
restricted greatly with the effect 
of the fish luring, and the range 
of fishes collection is very small. 

This type of fish pass 
structure has a wide range 
of application, designing 
fish collection and 
transport system in view 
of biological 
characteristics of fishes, 
with a very good fish pass 
effect.  

Combined 
scheme (fish 

lift + fish 
transport 
system)  

/ 

Combined the fish lift with 
fishes transport system, 
fishes will be transported 
smoothly and steadily to 
upstream of the dam site 
after lifting fishes from 
river course.  

It is applicable to dam 
bodies with various dams of 
different height types, 
especially to the one with 
high head or limited space. 

The arrangement is very flexible, 
being able to meet the fish pass 
demands of fishes in various 
sizes; Due to involving 
transship, operation and 
management are relatively 
sophisticated.  

The similar type has been 
applied in foreign 
countries, with a very 
good fish pass effect.  
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Because it is a small water head dam, belonging to the low dam hydropower station, 

combined with the comparison of various fish pass methods shown in Table 4.2-1 and main 

fish pass objects and fish ecological habit, it is preliminarily determined to consider to adopt 

the vertical-slot fishway and bypass fishway as the fish pass structure of this project, both of 

which are able to use for continuous fish pass and communicate ecological habitats of upper 

and lower reaches, with good fish pass effect. The bypass fishway scheme has a very good 

fish pass effect, being able to communicate ecological habitats of upper and lower reaches, of 

which the layout condition exists basically in the site nearby the dam site. Therefore, planning 

and designing the bypass fishway as the fish pass structure of this project in this stage. As 

generating units of Pak Beng HPP are mainly arranged on the right bank, considered from the 

perspective of layout of project space, it is preliminarily designed to construct the bypass 

fishway on the left bank. 
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5 UPSTREAM/ DOWNSTREAM FISH PASSAGE 

5.1 Application of Fishway 

5.1.1 Application of Fishway 

The first fishway was constructed in the 17th century. Since the beginning of the 20th 

century, owing to the rapid development of economy in western countries, the demands on 

hydropower energy as well as flood prevention, irrigation and urban water supply have 

increased continuously, so that the water conservancy & hydropower projects have been 

developed greatly. In addition, the impact by these projects on fish resources has also 

become increasingly outstanding. As a result, the research and construction of fishway has 

also developed.  

The fishway is an engineering measure used to protect the aquatic species resources. In 

order to study and construct the fishway, it is necessary to determine the object of 

protection firstly. In foreign countries, the fishway is mainly constructed for passage of 

migratory fishes which have relatively high economic value (such as salmon and trout). 

Normally, they live in the areas at high latitude (such as the sea-bound rivers in North 

America, North Europe, Russia, North Japan as well as Heilongjiang and Jilin in Northeast 

China). They grow in sea water but spawn in fresh water, and their eggs also hatch in fresh 

water. These fishes are relatively large in size, have very strong ability to overcome flow 

velocity, and have relatively high adaptability for complicated flow state. The statistical 

data reveals that, the longest fishway and the fishway with the highest water head in the 

world are Nonh Fork Fishway (hoisting height: 59.7m; total length: 2,700m) and Pardon 

Fishway (hoisting height: 57.5m; total length: 4,800m) constructed by USA in 1950s. 

According to incomplete statistics, more than 200 fish passage structures have been 

constructed in USA and Canada, about 100 in Europe, about 35 in Japan, and about 15 in 

the former Soviet Union. The relatively famous fishways include the fishway for 

Bonneville Dam in USA, the fishway for Devil Gorge in Canada, the fishway for 

Dangrande Dam in British and the Itaipu fishway in Brazil. As for the fishway for Beicha 

Dam in USA, the main fish-passage objects are salmon and trout. In 2004, 13,549 fishes 

passed the dam, including 6,599 Salmo Linnaeus, 5,176 Oncorhynchus tshawytscha, and 

1,774 Oncorhynchus keta; in 2005, 6,302 fished passed the dam, including 2,198 

Oncorhynchus tshawytscha, 2,882 Oncorhynchus keta, and 1,222 Oncorhynchus keta. Fish 

passage system for Itaipu Dam in Brazil - “The Canal da Piracema” (imitated natural 
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fishway and fishway), constructed in December 2002, is the longest bypass fishway in the 

world, with the hoisting water head reaching 118.4m. It is indicated through research that, 

there are 19 kinds of long-distance migratory fishes in Parana basin, among which 17 

kinds can be attracted into fishway. However, as affected by the factors including substrate 

and flow velocity, only 2 kinds can reach the fishway outlet. Only 0.5% of fish individuals 

can smoothly pass the fishway and enter into Itaipu Reservoir (S. MAKRAKIS, 2010), and 

the time spent for passing the fishway is about one week. 

The fishways in China are mainly set up for rare fishes, Cyprinidae, shrimp and crab. In 

1958, the fishway was constructed in Qililong Power Plant on Fuchunjiang River in 

Zhejiang, China for the first time, with the maximum water head being about 18m; in 

1960s, more than 30 fishways were constructed in Heilongjiang and Jiangsu, such as 

Liyugang, Doulonggang and Taipingzha fishways. According to incomplete statistics, 

more than 40 fishways have been constructed in water conservancy projects in China. 

Most of the constructed fishways are located on the gate dams with low water head in 

plain regions near sea or along river, so that the bottom slope is relatively gentle, and the 

hoisting height is not large (about 10m). As for Yangtang Fishway in China, the hoisting 

head is 4.5m, the annual average fish passage quantity is about 580,000 fishes, and more 

than 10 kinds of fishes are involved. As for Changzhou Fishway in China, the hoisting 

head is 15.29m, the test is being carried out for monitoring the effect, and the fish passage 

effect is relatively high in the present. 

5.1.2 Requirements of fish passage 

(1)  Objective of Fish Passage 

It is clearly specified in the Guiding Rules for Design of Hydropower Projects on Mekong 

River that, the power plants ay various cascades on Mekong River shall be equipped with fish 

passage facilities, so as to meet the needs of migratory fishes. In the aspects of kinds and 

quantity of fishes passing the dam, the fish passage effect shall exceed 95%. 

The Fish Migrations in Mekong River Basin issued by MRC (MRC) reveals that: there are 

more than 1,300 kinds of fishes in Mekong basin, among which 233 kinds under 55 families 

are commonly found in mainstream, flood plain and estuary. 

It was pointed out in the NCG’s Final EIA Report that the migratory path for fishes in 

Mekong River is mainly be in the lower section is from marine outfall to Vientiane; the upper 

section is from Vientiane to China. This route involves the least diversity of species. The Pak 
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Beng river section belongs to upper migratory path, and the species diversity is not as high as 

that in middle and lower Mekong River. 

Among all kinds of fishes in Mekong River, 37 kinds are listed as major species, and 34 kinds 

appear in Pak Beng river section. The main and important fish families in Pak Beng are as 

follows: Cyprinidae (accounting for about 40% in the catch), Bagridae (accounting for about 

10% of catch), Siluridae (accounting for about 10% of catch) and Pangasidae (accounting for 

about 10% of catch). The Fish Migrations in Mekong River Basinsurvey issued by MRC in 

2003 reveals that, in the Pak Beng river section, there are the Pangasius gigas which migrate 

for long distance migration, and the Pangasianodon hypophthalmus, Pangasius bocourti, 

Pangasius conchophilus, Pangasius larnaudii, Pangasius sanitwongsei and Bagarius yarrelli 

Sykes which migrate for short distance. The short-distance migratory fishes belong to 

Siluriformes, and most of such fishes migrate upwards before the beginning of rainy season. 

The fishes in upper Mekong River migrate upwards from the boundary river section at the 

lower reach of Vientiane and between Thailand and Laos to the mainstream of Mekong River 

at the boundary of Laos, Myanmar and Thailand, and spawn during the period from May to 

August; the fish eggs hatch out after drifting down the river for several hundreds of 

kilometers. Generally, these fishes can grow to about 1.5m, and their main food is plant fruit, 

zooplankton and algae. In the EIA Report (NCG 2014), it is pointed out that, there is the 

IUCN endangered fish Probarbus jullien in Pak Beng river section. Therefore, the main fish 

passage objects of Pak Beng HPP are: Pangasius gigas, Cirrhinus microlepsis, Wallago attu, 

Pangasianodon hypophthalmus, Pangasius bocourti, Pangasius conchophilus, Pangasius 

larnaudii, Pangasius sanitwongsei, Bagarius yarrelli Sykes, and Probarbus jullien. The fish 

passage objects mainly include the long-distance migratory fishes and short-distance 

migratory fishes. With respect to quantity, on the basis of actual situation of resources, it shall 

be ensured that most of fishes can pass the dam. 

(2) Fish Passage Season 

The upstream migration by the fishes in Pak Beng section of Mekong River occurs when the 

rainy season comes. In other words, in April or May every year, the fishes start the migration, 

and it ends in September or October. Therefore, the main fish passage season for fishway in 

Pak Beng HPP is from April to October every year. 
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5.1.3 Requirements on design of fish way 

(1) Selection of location of inlet 

Whether the fishes can quickly find and smoothly enter into the inlet of fishway is the key for 

success of a fishway; if the inlet is improperly designed, even through there are good fish 

passage conditions in fishway. 

The migratory path and gathering area of migratory fish follow certain laws: 

a. The fishes always migrate upwards in the river, and will not change their direction. When 

encountering any impetuous torrent, steep sill or dam, the fishes will move to the water area 

which matches with their swimming ability and seek for passage. In the course of upward 

migration, if they can’t move against the impetuous torrent, the fishes will also move to 

nearby area where the flow state is relatively gentle. Therefore, they will always migrate 

upwards in the areas at both sides of river course where the flow velocity is appropriate, or 

along the land line; 

b. In the course of migration, the fishes will evade the water flow which is unfavorable for 

their balance and movement, such as violent turbulent motion, hydraulic jump and swirl; 

c. The fresh and fertile water area rather than contaminated area will be selected; 

d. Generally, the juvenile fishes will select the area exposed to sunshine and free from wind, 

and will move along the river bank. On the basis of the above-mentioned laws, the inlet of 

fishway shall be located at: 

 The area near any side of main flow where there is downward water flow; 

 (b) The uppermost location at lower reach of dam where the fishes can arrive (barrier 

of flow velocity or boundary of upper reach), and the corners on both sides of such 

location; 

 (c) The fresh and fertile water area where the water flow is stable and straight; 

 (d) The bank slope on both sides of dam at lower reach; 

 (e) The area which is able to get adapted to change in water level at lower reach and 

can ensure the sufficient water depth near the fish inlet during the fish passage 

season. 

As for power plant projects, the tailwater of power plant is the water flow frequently 

encountered at lower reach of dam, and the fishes often, as attracted by the tailwater, gather at 

front edge and both sides of tailwater of plant buildings 
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(2) Selection of location of outlet 

The fishes will come out from the outlet of fishway and then enter into the upper reach, so 

that the location of outlet shall meet the following requirements: 

a. The outlet shall be able to get adapted to the change in water level in reservoir. In the fish 

passage season, when the water level in reservoir changes, the fishway outlet shall have 

sufficient water depth and shall be properly linked with the water level in reservoir water level, 

and there shall be neither exposed sandbeach nor blockage of watercourse outside of the 

outlet; 

b. The outlet shall be away from flood spillway and water inlet for plant buildings, so as to 

prevent the fishes which have entered into reservoir from being brought to lower reach by 

such water flow; 

c. The outlet shall be near the river bank, the water flow outside of the outlet shall be calm 

and smooth, the flow direction shall be well-defined, and there shall be free from swirl, so 

that the fishes can smoothly move upwards along the water flow and water front; 

d. The outlet shall be away from contaminated area, dock and navigation lock; 

e. The outlet shall also consider the requirements of return of fishes. The outlet shall face up 

to the flow direction in the reservoir, so that the downstream juvenile fishes and parent fishes 

can smoothly enter into the fishway. 

(3) Selection of location of main body 

The selection of location of main body of fishway shall follow the following principles: 

a. The main body shall be located at the same side with the inlet and outlet of fishway, so as to 

avoid the crossing of dam and facilitate the management; 

b. The main body shall be far away from mechanical vibration, sewage and noisy area, and 

shall be located in a quiet environment; 

c. When the inlet of fishway can be found by fishes easily, the fishway body shall use the 

training wall and tailwater retaining wall in dam as much as possible, so as to reduce the 

difficulty in investment and arrangement of this Project; 

d. Normally, the slot shall be open and be exposed to natural light, and may not be enclosed. 
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5.2 Basic parameters for design of fishway 

5.2.1 Selection of operation water level 

The migratory season for fishes in Mekong Pakbeng area is from April to October every 

year. Therefore, the main fish passage season of Pakbeng fishway is determined as April - 

October in every year. The multi-year average minimum water level during April – 

October is 334m (The regulating capacity of reservoir at upper reach is considered).  

Water level at upper reach of fishway is 340.00m as maximum level and 335.00m as the 

minimum level. Two outlets designed for water level variation. 

Table 5.2-1 Characteristic Water level of Pak Beng HPP 

NO. Item 

Peak 

discharge

（m3/s） 

Discharge  

flow（m3/s）

Upstream 

water level

（m） 

Downstream 

water level

（m） 

Remark 

1 Check flood（P=0.05%） 30200  343.52   

2 Design flood（P=0.2%） 26800  341.20   

3 

maximum upstream 

navigation level

（normal water level） 

  340.00   

4 

Minimum upstream 

navigation level

（minimum operation 

water level） 

  334.00   

5 

Maximum navigation 

discharge and water 

level of downstream

（P=33.33%） 

12900   329.33  

6 

Minimum navigation 

discharge and water 

level of downstream 

 1260  307.62 

Considering 

the discharge 

when 

assurance rate 

is 98% after 

regulation and 

storage 

The upstream water level varies from 340m (wet season normal water level) to 335m (dry 

season normal water level), the change in water level will be 5m. 

So the two outlets’ bottom plate elevation will be set on 338m and 333m to satisfy the 

water level variation. And when the next cascade Luang Prabang HPP comes into 
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commission downstream water level will be 312m, so the inlet bottom plate elevation is 

set to be 308m. 

5.2.2 Designed flow rate of fishway 

According to the results of feasibility study stage, the flow rate of fishway is set as 

14.4m3/s for calculation of runoff regulation. The cross section of fishway shall be 

selected in light of the factors such as the kinds of fishes in Mekong River and the living 

habits of such fishes, and the economic benefits of power plant shall also be considered. 

While the fishes’ needs on spawning migration are satisfied, the sectional size shall be 

properly controlled. 

5.2.3 Determination of elevation of baseboard of fishway inlet and outlet 

The minimum downstream water level will be EL310.00m when the Luang Prabang is 

commissioned, so the entrance of fish passage is set to EL308.00m. Since the entrance of 

fish passage is selected at the downstream of dam, it’s about 0.95km away from dam 

downstream. In order to guide the fishes to find the entrance barrier screens is designed 

from entrance side to the opposite bank. And the screens must be sized to ensure that fish 

cannot pass through or become trapped within the mesh. And other inducing equipment 

such as electricity, light, sound, and color can be used to attract fish to the entrance 

vicinity too. And the bottom plate should be connected to the river bed by rocks, in this 

way different layers’ fish can get into the fish passage. 

In order to allow the operation under different upstream water level, the fish passage 

includes two exits:  

(1) When the upstream water level is normal operation water level EL340.00m of flood 

season the exit of bottom EL338.00m will be working.  

(2) When the upstream water level is above normal operation water level EL335.0m of dry 

season and less than normal operation water level EL340.00m of flood season the exit of 

bottom EL338.00m will be working.  

5.2.4 Design of fishway body 

The fish passage is set in the left bank, it will be a bypass fishway. The fishway body has a 

trapezoidal section, of which the bottom width is 10m and the top width is nearly 17.2m. 

The bottom slope is about 1.85%. In the fishway, several pools are set up and served as the 

rest pool for fish. The total length is about 1.6km. 
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5.3 Design of Bypass fishway 

5.3.1 Selection of location of main body 

According to the layout of hydraulic complex recommended in the feasibility study stage 

for Pak Beng HPP, from the left bank to right bank, there will be: auxiliary concrete dam 

on left bank, riverbed-type dam section for plant buildings (16 units), dam section for 

discharge sluice (14 flood gates), dam section of navigation lock, and auxiliary concrete 

dam on right bank. From the viewpoint of fish passage effect and fish protection, the 

fishway shall be located near the left side of generator set; secondly, the land on left side 

of dam site is gentle, and the gradient is relatively low, so that it is relatively suitable for 

construction of bypass fish passage facility; thirdly, the left bank downstream locates in 

the outside of river bend, so the silting situation will not affect the fishway inlet. In 

consideration of the above factors, it is planned that the bypass fish passage facility will be 

located on the left side of dam site. An electric fish-blocking screen will be set up between 

fishway inlet and navigation lock’s downstream guide wall, so as to lure the fishes to the 

fishway inlet at lower reach of dam. 

5.3.2 Layout of main portions of fishway 

The layout and profile of bypass fishway can be shown in Figure 5.3-1 and Figure 5.3-2. 
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Figure 5.3-1 Fish passage layout 
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Figure 5.3-2 Profile of fish passage 
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(1) Layout of fishway inlet 

In light of the geomorphological conditions of Pak Beng and the layout of hydraulic 

complex, the Bypass fishway will be located on terrace on left bank. The fishway will be 

excavated on the terrace, and it will be composed of fish inlet section, natural-like section 

and fish outlet section. 

A total of two fishway outlets will be set up. One fishway inlet will be set up at the outside 

of river bend, and it is preliminarily planned that the elevation of inlet baseboard will be 

308.00m. Outlets will be equipped with lock chamber, maintenance gate is set on the each 

branch of outlet, the top platform of lock chamber will be 346.0m. and the service gate is 

set on the side of non-overflow dam section, the top platform of lock chamber will be 

346.0m too. The lock gate will be opened and closed by a fixed winch, and the winch will 

be mounted on the platform at the elevation of 346.0m and will be used to lift up the 

service gate. And also we try to set up an automatical system to control the opening of gate 

with the change water level. The specific location of fish inlet shall be determined through 

analog calculation, so as to select an area with appropriate flow velocity. The overall 

U-type design will be adopted for fish inlet, the total width of this structure will be 10m, 

the width of slot will be 4.25m, and the width of left/right side wall will be 1.5m. 

(2) Layout of Fishway Body 

The inlet will be connected with the imitated primitive section of which the total length 

will be about 1600m. The natural-like section will be excavated in terrace on left bank. 

The trapezoidal cross section will be adopted, of which the bottom width will be 10m, and 

the top width will be 17.2m. The bottom slope of fishway will be about 1.85%. Several 

pools will be set up in the fishway and serve as the rest pools for fish. In addition, an 

observation chamber will be set up near the service gate chamber, and will be equipped 

with observation window and fish passage counter. The observation window will be 

located at the upstream face of imitated natural fish passage facility, aligned with the slot 

wall. Its bottom will be at the same elevation as the bottom of fishway, and its top will be 

aligned with the water surface in fishway. 

 

Figure 5.3-3 Schematic Diagram for Crosssection of bypass fishway 

 (3) Layout of Fishway Outlet 
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The normal water level at upper reach is 340m (wet season) and 335m (dry season), and in 

order to ensure that the water depth at fish outlet reaches 2m, it is preliminarily 

determined that the elevation of baseboard of water outlet shall be 338m and 333m. The 

fish outlet will be set up in an area with appropriate flow velocity, will be on left side at 

upper reach of dam, and will be at least 200m away from the dam. The overall U-type 

design will be adopted for fish outlet, the total width of this structure will be 10m.  

(4) Structural Type of Fishway 

The inlet and outlet sections of fishway will be of concrete structure at the early stage. At 

the late stage, by laying the cobble and vegetation on bottom and both sides, the concrete 

channel will be converted into the primitive passage suitable for fishes, so as to form the 

natural-like fish passage facility. 

In the area where the fish inlet is located, some artificial fish reefs will be set up 

appropriately and linked with the fish inlet, so as to form the ecological environment for 

gathering of fishes at lower reach of dam. The jet flow will be set up in fish inlet for 

attracting the fishes into fishway, and the micro-ecological environment which is similar 

to the natural brooks and trenches and suitable for living of fishes may be set up in the 

natural-like fish passage, so as to meet the requirements of upstream migration of fishes. 

On the revetment at upper and lower reaches of imitated natural fishway, some evergreen 

vine will be planted about 1m~2m above the highest water surface line, and some 

evergreen trees with underdeveloped root will be planted about 5m~6m above the water 

surface line, so as to imitate the natural environment.  

(5) Arrangement of electric fish blocking screen 

In order to better guide the fishes into the fishway inlet, the electric fish shal be set up in 

lower reach of Pak Beng HPP. One end of the electric screen will be located on left bank 

and about 10m at reach upper of natural-like fishway inlet, and the other end is fixed on 

the guide wall of navigation lock. 

5.4 Topographic and geological conditions in the complex area  

The flow direction of Mekong River in the plane spreads roughly in a "Ω" shape. Overall flow 

direction of Mekong River at the site is N10°~15°E, where the reach is about 1km long, 

turning into E flow towards downstream to form a river bay protruding to north-west, and 

then Mekong River runs through the dam site with a nearly E flow direction.  

Gullies in both banks are developed in the dam section, with poor terrain integrity. Mountains 
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on both banks are low and gently, with general peak elevations of 400m ~ 500m and general 

relative elevation height difference of 100m to 200m, being an erosion/ denudation landform 

region with medium-low mountain. there are incompletely-developed two-level terraces 

distributed on left and right banks, of which the level I terrace is only on the right bank 

section of upper dam site developed, and the level II terrace is general in the area developed, 

distributed in both upper and lower dam sites.  

In dry season, river surface elevation of the dam site is about 311m, the width of river surface 

is about 200m, general depth is 3m ~ 6m, and maximum depth is about 8m. On the right bank, 

there is a bedrock floodplain developed, with an elevation of 310m ~ 320m, width of 280m~ 

460m and length of more than 1000m. The level I terrace on the right bank has an elevation of 

about 330m and width of 25m; The level II terrace on the left bank has an elevation of about 

345m and width of 60m; The terrain of terrace location on both banks is flat, with a slope of 

0°~5°, of which the surface of terrace on the left bank is slightly inclined to the mountain. The 

terrain slope of the bank slope above the terrace is 20°~35°, and the left bank slope is 

relatively gentle. Gullies on both banks are developed, with a poor terrain integrity, where 

there are 13 all sizes of gullies on both banks developed from upstream to downstream, of 

which 7 on the left bank and 6 on the right bank. There is perennial water flow in Gully 9, 

Gully 11, Gully 15, Gully 17 on the left bank and Gully 2, Gully 4, Gully 8 and Gully 14 on 

the right bank, and there is seasonal water flow in other gullies. 
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6 OPERATION MANAGEMENT AND MONITORING 

EVALUATION 

The main contents include operation management, operation monitoring, safety monitoring, 

survey evaluation and continuous improvement. In the maximum actual working scope, the 

fishway shall meet the biological and hydrographical requirements, and shall be able to 

operate under the minimum seasonal flow rate and once-in-20-year flood level. A core 

specialists team will be employed in the process of operation, who will help to build and 

improve the efficience of the fish passage. 

The provisions on fishway monitoring facilities will be integrated with the design and 

operation stage for environmental management & monitoring plan. This includes the ability to 

safely obtain the fish sample from fishway, and also includes the ability to monitor the 

movement of fishes and the quality of water. 

It is necessary to establish the monitoring plan which can quantify the efficiency of fishway. 

The efficiency of fishway can be determined by sampling at upper reach of dam and lower 

reach of dam, and the quantity and proportion of fishes smoothly passing the fishway can be 

determined by using the data above. 

6.1 Operation 

6.1.1 Trial operation 

Before the facilities and equipment are put into formal operation, it is necessary to test the 

fishway and relevant equipment, so as to identify the problems which may occur in actual use, 

and bring forth the advices on correction and improvement, and raise the working efficiency 

of this Project during formal operation. 

During the trial operation period, it is necessary to carefully monitor the operation of main 

structures and relevant equipment of this project, so as to ensure the normal operation of 

various facilities. In addition, during the trial operation period, it is necessary to measure the 

hydrodynamical conditions in the fishway, and monitor whether the important indexes such as 

flow velocity and water depth in fishway as well as flow velocity at inlet can meet the design 
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standard. On the other hand, it is necessary to observe the temporal and spatial distribution of 

fishery station at the lower reach of dam, and observe the kinds and quantity of fishes which 

actual enter into the fishway, identify the situations unfavorable for fish passage before the 

fishway is put into formal operation, and immediately make correction, so as to create the 

optimal conditions for fish passage. 

(1) Study the motion laws of fishes near fishway inlet, actually measure the fishway inlet flow 

velocity, and observe the fish luring effect of inlet. 

(2) It is necessary to do actually measures on the flow velocity in narrowed section of the 

fishway, observe the water flow, flow state and fish passage effect in fishway, identify the 

problems existing in operation of fishway, and bring forth the improvement measures. 

(3) Investigate the change in fish resources at upper and lower reaches of dam, and evaluate 

the benefits of fishway. 

(4) Formulate the rules and regulations for management, operation and observation, maintain 

the normal operation of fishway, and bring the benefits of fishway into full play. 

(5) Accumulate the data about operation of fishway, so as to provide reference for subsequent 

design of fish passage facilities. 

6.1.2 Formal operation 

Mekong Pak Beng area fish upstream migration time with the arrival of the rainy season 

occur simultaneously, that annual April to May migratory fish start to end September to 

October, therefore, the main fish passage season of Pak Beng fishway is from April to 

October each year, the annual April to October fishway be run. 

According to the results of feasibility study stage, the flow rate of fishway is set as 14.4m3/s 

for calculation of runoff regulation. Therefore, when the natural flow rate is less than 3130 

m3/s, the flow rate of fishway shall be limited to 14.4m3/s. In the flood season, the flow rate in 

fishway will be increased in light of the actual situation of fish passage. 

Fishway Run Reservoir highest level 340.00m, the lowest level 335.00m, set up an outlet, 

Bottom elevation 308m, fishway operation period, to run into the water and the water level 

fishway is controlled by gates, So that the flow rate and flow pattern remain stable and meet 

the requirements of the fish traced. The depth of the fishway is ensured 2m to 3m, fishway 
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downstream set one inlet to facilitate fish migration. The water level in the area where the 

inlet of bypass fishway is located is at a lower elevation to the river bottom, so as to avoid 

relatively large height drop or excessively high water level, which may hinder the swimming 

of fishes. 

It is necessary to inspect, maintain and repair the fish passage facilities and auxiliary 

equipment on a regular basis, and carry out full inspection and repair before the coming of 

fish passage season, so as to ensure that the functions of fish passage facilities will be brought 

into full play. 

6.2 Management and maintenance 

After the fishway is put into operation, the maintenance and repair shall be strengthened. 

Many fish passage facilities were finally discarded owing to improper management or 

insufficient maintenance. The management, supervision and subsequent monitoring of fish 

passage facilities shall be undertaken by the environmental authorities or specialized 

institutions. A special department shall be set up in the management body for this Project, 

professional management personnel shall be allocated to such departent, and the supervision 

and management from the environmental authorities and specialized institutions shall be 

accepted. As for specific fish passage facilities, it is necessary to formulate the operating 

procedures, management specifications, maintenance specifications and monitoring 

specifications for fish passage facilities。 

(1) It is prohibited to catch fishes or pour waste/sewage in the fishway; 

(2) It is prohibited to berth boat or pour waste/sewage at the outlet of fishway; 

(3) It is necessary to inspect the start and stop of gate opening/closing machine, so as to 

ensure that such machines can be started up and stopped at any time; 

(4) It is required to clear away the floating matters in fishway from time to time, so as to 

prevent blockage; 

(5) It is necessary to clear away the sediment or shell of mollusc in fishway on a regular basis, 

so as to ensure that the passage is clear; 

(6) It is required to clean the observation window in observation chamber from time to time, 
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so as to ensure the certain transparence; 

(7) All observation instruments and equipment shall be protected against moisture, so as to 

ensure that they are always in usable conditions. 

6.3 Monitoring and evaluation 

In order to monitor and evaluate the effiency, bypass fishway program design and set up an 

observation room in the middle of the fishway, which has an observation window and over the 

fish counter, fish finder ultrasonic, radio telemetry, underwater cameras and other equipment 

inside fishway monitoring assessment program bionic fishway design, set in the middle of a 

fishway observation room. The observation window will be located at the upstream face of 

imitated natural fish passage facility, aligned with the slot wall. Its bottom will be at the same 

elevation as the bottom of fishway, and its top will be aligned with the water surface in 

fishway. To ensure the normal operation of the observation room, at the same time set up 

emergency modification costs, the observation room for timely modification.  

In addition, it is necessary to observe the fish passage effect of fishway on a regular basis, 

analyze the fish passage effect, accumulate the basic data, establish the monitoring & 

evaluation database, and achieve the data sharing. The observation will be conducted by fish 

research & survey agency in the later stage as it is a long-term task of great significance. The 

optimized fish migration measures will be further proposed based on statistical data and 

observation of fish species that migrate downstream through fishway, including fish species 

quantity.  

Observation of fish species of Mekong River mainly includes such aspect as fish spawning, 

fish species and resources, fish downstream migration, which will provide basis for the 

programs made for station operation and monitoring as well as fish species protection. 

Observation facilities shall be provided for fish behavior observation. 

Fish passage observation station is proposed for monitoring the performance of the fish 

passages and the observation station can also be used to conduct ecological hydraulics and 

aquatic organism experiments. 



Design Report of Fish Passage Facilities 

7-1 

7 PRELIMINARY CONSTRUCTION PLANNING 

7.1 Plan of Material Sources 

Concrete quantities of the fishway are about 19,900 m³, of which the concrete aggregate is 

provided by the aggregate processing system arranged on the right bank, and the concrete is 

supplied by the concrete mixing system arranged on the left bank. 

7.2 Construction method 

(1) Earth-rock excavation  

The fishway is arranged in the dam abutment on the left bank, located inside the project scope 

of Pak Beng HPP, so fishway excavation shall be synchronically constructed with the hub of 

the main engineering; and earthwork excavation is conducted with 1~2 m³ backhoe, 

cooperated with 10~20t dumpers for mucking.  

(2) Pouring concrete  

The concrete is supplied by the concrete system on the left bank of Pak Beng HPP, conveyed 

to each working surface with the chutes arranged utilizing dam crest highway and fishway 

highway on the left bank; 3~6 m³ concrete tank trucks are used to transport concrete, placing 

with chute and vibrating with insert type vibrator. 

7.3 General construction layout 

(1) Road layout and material flow direction  

Foreign materials are transported into the project area through existing external traffic 

highway (approaching highway on the left bank) of the complex project, transported to 

designated locations to store by way of on-site roads.  

The on-site traffic relies on mainly the dam crest road on the left bank, spoil road at the 

downstream of the left bank and the fishway road, leading to each raw material supplying 

place and spoil field. The spoil is transported to the 1# stacking site and spoil site from the 

working surface by way of the dam crest road on the left bank, the spoil road at downstream 
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of the left bank; The concrete is proposed to be supplied by the concrete system on the left 

bank, of which the concrete product supply route is from the concrete system on the left bank 

to reach working surface by way of the dam crest road on the left bank and fishway road.  

(2) The layout of construction site  

The construction site of this project is mainly the material stocking area. Because the fishway 

scale is not large, gentle slopes on both sides of the dam crest road on the left bank can be 

utilized as the construction site. 

7.4 General construction progress 

Although the fishway project has not large quantities, it is located within the project area, of 

which its construction is greatly impacted by the complex project, the fishway construction is 

conducted simultaneously with the major project on the left bank. The specific duration is 

scheduled as follows:  

(1) Earth-rock excavation  

The earth-rock excavation of the fishway located in the dam abutment is conducted 

synchronically with the dam abutment excavation construction; the excavation of dam 

abutment of left bank of Pak Beng HPP is scheduled to complete from June ~ November of 

the 3rd year, and the fishway excavation within the range of dam abutment is scheduled 

mainly to conduct from October ~ November of the 3rd year, a total of 2 months. The fishway 

excavation beyond the range of dam abutment is scheduled mainly to conduct from March ~ 

December of the 4th year, a total of 10 months.  

(2) Pouring concrete  

According to the schedule of construction diversion planning and general construction 

progress of the complex project, the concrete pouring of the fishway is proposed preliminarily 

to arrange from June to December of the 5th year, with the duration of 7 months.
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8 CONCLUSION AND ADVISES 

8.1 Conclusion 

Bypass fishway and navigation lock are applied to the upstream fish passage through the basis 

of the analysis and discussion on fish passage options. Bypass fishway & navigation lock in 

combination with spillway and turbine is applied to the downstream fish passage for Pak 

Beng Hydroelectric Power Plant. In light of the geomorphological conditions on left/right 

bank and the layout of hydraulic complex, it is advised to locate the bypass fishway on left 

bank. The fishway will be provided with one inlet and two outlets. The bypass section 

following the inlets is 1600m in total length, excavated on the left bank terrace, with a 

trapezoidal cross section with bottome width of 10m and top width of 17.2m. The average 

bottom slope of the fishway is about 1.85%. Several pools will be set along the fishway and 

serve as the rest pools of fish. The fish outlets will be set in an open area at least 200m away 

from the dam. It is appropriate to adopt the bypass fishway as fish passage facilities. After 

constructing the bypass fishway, the connectivity of river can be resumed, the impacts by 

construction of dam can be reduced, and the continuous fish passage can be achieved. 

8.2 Advises   

Bypass fishway design is difficult with uncertainties as there has not yet ripe and widely 

applied technology that is available in aspect of fish pass design and operation in addition to 

diversified biological characteristics of fish species. It is necessary to conduct further 

investigation, testing and research to improve the performance and effectiveness of the fish 

passage facilities. More detailed activities will be carried out in the aspects such as 

investigation of fish resources, fish species, necessary hydraulic model tests and numerical 

model calculations for fishway as well as program for fish passage facilities supervision in 

order to meet the objectives and requirements as stated in MRC’s Preliminary Design 

Guidance. All of activities will be supervised by the GOL and jointly performed by the special 

fish survey agency and POWERCHINA Kunming Engineering Corporation  
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(1)Survey of fish ecology 

1) Scope of work on further target fish study 

Fish resources survey and EIA review will be made to identify fish species distribution, 

resources within the upstream and downstream of the project area. 

Ecological habits survey will be conducted within the upstream and downstream of the 

project area to identify fish habitats, breeding grounds, migratory/breeding habits and 

migratory periods. 

Target fish study: On the basis of the above-mentioned survey of fish resources, and further 

study of the target fish, study the physiological characteristics of the target fish, life cycle, 

migratory behavior, type, and so on swimming performance. 

2) Program 

It may need 30 days at least and be carried out from April to October. 

(2) Experimental study of fish swimming ability 

1) Scope of work 

Test and research will be conducted on the swimming capability (including the capability of 

adapting to flow velocity, critical swimming speed, burst swimming speed, sustained 

swimming ability) of the fish that will pass the fishway facilities. The test will be conducted 

to get a deep insight into how do fish species of varied length, weight behave in flow of 

varied velocity and their swimming stamina. The test results will be used as basis in 

calculation by using mathematical models for resistance of fish in varied sizes against flow 

velocity and their swimming stamina. 

Analysis shall be performed for swimming capabilities of hardly-caught fish species with 

large sizes, long migratory distance. 

The flow velocity at critical locations such as fishway inlet, outlet as well as upstream and 

downstream operating levels will be determined according to fish swimming ability, operation 

mode of the power plant and the sluice gate, etc. 

2) Program 

It will spend the 45 days to do the experiment. 

(3) Model test 

1) Main content  
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Model tests, including integral and local structure models, will be conducted. Integral 

structure model test is used to simulate overall fishway structure, inlet layout and regime of 

river flow that lures fish. The test will provide basic data for the operation model test and 

analysis of proper layout scheme for the fishway and inlet location, outline, dimension, 

elevation, flow regime of the area adjacent to the outlet and connectivity with downstream 

river flow based on layout of water intake, layout and discharge capacity of water release 

structures. 

Local structure model test is used for carrying out study and optimization of fishway structure, 

river flow, flow velocity, water depth, flow regime, etc. The proper fishway structure and 

dimensions, flow regime that are favorable to migratory fish swimming upriver, including the 

layout and dimensions of rest pool, will be proposed according to test results. 

Mekong River boasts a multitude of fish species with diversified ecological habits. However, 

fundamental research on fish biology and fish conservation has been premature. Given that 

fish study is a systematic and professional work, one single Owner is incapable of solely 

performing scientific research on fish species. Therefore, it is recommended that the research 

be conducted by experts from a professional organization trusted by the developer to provide 

technical support for fish species protection. 

2) Program: It need 90 days at least. 

(4) Detailed design of fishway 

1) Fishway layout scheme 

Fishway layout scheme, including structure type, dimensions, layout of fishway inlet/outlet, 

scheme of ancillary facilities (i.e. fish luring and catching facilities) layout, will be further 

optimized according to the project complex layout and research finding regarding fish habits. 

Study on fish migratory measures shall be further performed to fish passage facilities 

according to the project complex layout and research finding regarding fish habits. 

2) Detailed structure and dimensions design 

The fishway structure and dimensions shall be determined in accordance with the 

requirements of hydraulics, flow regime, flow velocity, fish ecological habits and fish 

resources within the dam site. Detailed design of fishway outlet location, elevation and 

outline shall be carried out in accordance with the fishway type, structure and analysis of the 
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project structure layout and flow regime of the dam site. 

The fishway layout shall be determined in accordance with the fishway structure, inlet/outlet 

locations and the surrounding topography. 

3) Program 

After all kinds of survey and test complete, it requires more than 90 days to calculate and 

design. 

 (5) Fishway operation management and prototype observation program 

The dispatching of the plant operation shall be in coordination with dispatching mode of 

fishway operation on ecology-basis to make sure that hydraulics conditions of the upstream 

and downstream river course during migration period are satisfactory for fish migration. In 

addition, measures shall be taken to prevent fishway deposition or avoid drifting materials 

from entering into the fishway. Management plan shall be promulgated to prevent man-made 

sabotage. On the basis of model test findings, combined with the operating conditions 

hydropower, fish migration feature, river hydraulics hydrological cycle, proposed prototype 

observation content, layout scheme observation conditions and specific instruments and 

equipment. 

Prototype observation items, conditions and arrangement of instruments shall be proposed 

based on the model test results, operation conditions of the plant, fish migration features and 

hydraulics of the river course. Prototype observation items include hydraulics observation and 

performance of fish passage facilities during fishway operation period. Hydraulics 

observation items include fishway flow capacity, internal flow pattern, flow velocity, water 

depth, connectivity of upstream and downstream river flow, etc. The performance of fishway 

observation includes the upriver path, fish flocking area at the fishway inlet, water flow effect, 

fish moving in the fishway, species, quantity of fish moving upriver and migration time, etc.  

In addition, observation for fish species, resources within the upstream and downstream scope 

of the river reach shall be conducted during the plant operation to provide basic data for 

assessment the impact of the plant operation on the fish resources of Mekong River on 

long-term basis. 

(6) Fishway construction 

Detailed design shall be provided for fishway-as part of the main works of the project, 
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according to the MRC’s Preliminary Design Guidance, and in combination with the 

requirements and features of the fish passage facilities. The Designer shall be assigned to 

provide technical support for the construction personnel who should perform construction in 

accordance with the requirements as shown on the construction drawings to ensure 

compliance with the design requirements.  
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9 APPENDIX 

The ecological characteristic of fishes in the affected area 

 

Acanthopsoides delphax  Siebert, 1991 

 

Cypriniformes (Carps) > Cobitidae (Loaches) > Cobitinae 

Max length : 6.0 cm SL male 

Description: Has a long and pointed snout (snout length 1.9-2.1 times in head length); a 

usually faint color pattern; two small, faint, longitudinally elongated, black blotches at the 

base of the caudal fin ; eye in posterior half of head . 

Distribution: Asia: Mekong, Salween and Chao Phraya basins. 

Biology: Inhabits rivers with slow current and muddy to sandy substrate . Feeds on benthic 

invertebrates . 

 

Acanthopsoides gracilentus  (Smith, 1945) 

 

Cypriniformes (Carps) > Cobitidae (Loaches) > Cobitinae 

Max length : Max length : 6.0 cm SL male 

Distribution: Asia: Mekong and Chao Phraya basins . Reported from the Maeklong basins . 

Description: Dorsal-fin origin slightly in front of the pelvic-fin origin; a midlateral row of 

13-30 (usually 20-25) conspicuous, black blotches; a row of 14-20 mid-dorsal blotches; 

irregular dots on the dorsal half of the body; a conspicuous roundish black spot at the upper 

extremity of the caudal-fin base and a fainter one at the lower extremity; snout length 2.1-2.7 

times in head length . Eye in anterior half of head; 6 diffuse bars on caudal fin . 

Biology: Found in upper parts of river basins, with slow to fast waters, on gravel and pebbles . 

Occurs over sandy bottoms in medium to large rivers. Feeds on benthic invertebrates. Not 

fished commercially . 

 

Amblypharyngodon chulabhornae  Vidthayanon & Kottelat, 1990 
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Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Danioninae 

Max length : Max length : 4.0 cm SL male 

Description: Dorsal soft rays (total): 10; Anal soft rays: 8; Vertebrae: 31 - 32. Distinguished 

from other congeners by having fewer scales on the lateral row (42-50, versus 50-79), 6-7 

perforated scales along lateral line (versus 7-23), and 4-5 scales on a transverse row between 

normal course of the lateral line and the base of pelvic fin . Golden body and blue eye in life; 

lateral line incomplete; without barbel . 

Distribution: Asia: Chao Phraya basin in Thailand and Mekong basin in Thailand, Laos and 

Cambodia . Reported also from Maeklong and Southeast Thailand river systems . 

Biology: Occurs in shallow standing water of paddy fields and ditches. It seems to prefer 

vegetated areas with floating aquatic vegetation as well as flooded terrestrial grasses. 

Oviparous . Not seen in the markets . 

 

Anematichthys armatus  (Valenciennes, 1842) 

 

Max length : Max length : 23.0 cm SL male 

Description: Has a black blotch at the base of the caudal fin (not always distinct); rows of 

spots along scale rows; usually one pair of barbels; 16 circumpeduncular scale rows . Usually 

12-14 predorsal scales; lateral line tubes not branched; medium-sized precaudal spot; 

maxillary and usually rostral barbels . 

Distribution: Asia: Mekong, Chao Phraya and Xe Bangfai basins; also from Malaysia, 

Indonesia and the Philippines. 

Biology: Occurs at midwater to bottom levels in rivers and streams. Individuals are 

sometimes found in reservoirs but occur more frequently in flowing water. Inhabits rivers 
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during the dry season and migrates to floodplains to spawn during the rainy season. 

Reproduction takes place relatively late in the high-water season during September and 

October. Feeds on zooplankton, small crustaceans, chironomids, and other insect larvae. Fish 

measuring 15-20 cm are marketed fresh and small ones are used to make prahoc . 

 

Barbonymus altus  (Günther, 1868)  

Red tailed tinfoil 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Cyprininae 

Max length : Max length : 20.0 cm SL male 

Description: Broad red distal margin with no black submarginal stripe along each lobe of the 

caudal fin; red pelvic and anal fins; a black distal blotch on the dorsal fin; the body depth 

1.8-2.2 times in standard length . 

Distribution: Asia: Mekong and Chao Phraya basins . Recorded from the Maeklong, 

Peninsular and Southeast Thailand river systems . 

Biology: Occurs at midwater depths in large and medium-sized rivers and floodplains. Feeds 

on various plant and animal matter. Commonly found near villages where it feeds on organic 

detritus disposed of by humans . Reported to be occasionally poisonous, causing vomiting, 

due the fruits it eats . Colonizes inundated forests and adults migrate back to the river in 

October. Young of the year follow thereafter when the water levels recede. Large-sized fish 

are marketed fresh while smaller ones are used to make prahoc and nuoc mam . Popular fish 

in the aquarium trade where it is sold under the name of "tinfoil barb" . Captured from the 

wild for the ornamental fish trade in Thailand . Cultured in floating cages in Viet Nam . 

 

Barbonymus gonionotus  (Bleeker, 1849)  

Silver barb 
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Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Cyprininae 

Environment / Climate / Range: Freshwater; benthopelagic; potamodromous ; depth range 

15 - ? m .   Tropical; 22°C - 28°C; 24°N - 8°S 

Max length : Max length : 40.5 cm TL male 

Description: Dorsal spines (total): 4; Dorsal soft rays (total): 8; Anal spines: 3; Anal soft rays: 

6 - 7. Body is strongly compressed. The back is elevated, its dorsal profile arched, often 

concave above the occiput. The head is small; the snout pointed; the mouth terminal. The 

barbels are very minute or rudimentary, especially the upper ones, which sometimes disappear 

entirely. Color when fresh is silvery white, sometimes with a golden tint. The dorsal and 

caudal fins are gray to gray-yellow; the anal and pelvic fins light orange, their tips reddish; 

the pectoral fins pale to light yellow . Very few tubercles on the snout which are not visible 

without magnification; snout length much less than the width of the eye socket . Anal-fin with 

6-7 branches rays . 

Distribution: Asia: Mekong and Chao Phraya basins, Malay Peninsula, Sumatra and Java . 

Occurs throughout the whole stretch on the Mekong, from the delta around the saline 

intrusion zone to Chiang Khong in Thailand . 

Biology: Occurs at midwater to bottom depths in rivers, streams, floodplains, and 

occasionally in reservoirs. Seems to prefer standing water habitats instead of flowing waters. 

Inhabits the flooded forest during high water period . Feeds on plant matter (e.g. leaves, 

weeds, Ipomea reptans and Hydrilla) and invertebrates . A migratory species but not 

considered to be a long-distance migrant. Regarded as local migrant which moves from the 

Mekong up into small streams and canals and onto flooded areas during the rainy season and 

back again during receding water . Some reports indicated that upstream migration of this fish 

is triggered by the first rains and rising water levels. When it finds a tributary, canal or stream 

it moves upstream and eventually onto flooded areas. When water recedes, it migrates back 

into canals and streams and into the Mekong again . Often used as a pituitary donor for 

artificial propagation in aquaculture. Escapees from culture installations have become 

established in rivers and form the basis for capture fisheries on several Southeast Asian 

islands. Useful in cropping excessive vegetation in reservoirs . Used for lap pa (in the 
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preparation of which the numerous small bones are ground fine) or grilled or used to make 

som pa. Usually marketed fresh and occasionally seen in the aquarium trade . A specimen 

measuring 45 cm TL (2,100 g) was reportedly caught from Dan Tchang Reservoir, Thailand 

on 8 July 2003. 

 

Belodontichthys truncatus  Kottelat & Ng, 1999 

Siluriformes (Catfish) > Siluridae (Sheatfishes) 

 

Max length : Max length : 60.0 cm SL male 

Description: Dorsal soft rays (total): 3-4; Anal soft rays: 79 - 96. Differs from its sole 

congener, B. dinema, in having a shorter pectoral fin, 21.9-25.8% SL, versus 25.9-28.9; a 

shorter head, 20.9-23.9% SL, versus 24.2-26.0; and a shorter snout, 35.4-39.6% HL, versus 

39.0-43.1 . Strongly compressed head and body; upturned mouth with conspicuous large teeth; 

pectoral fin longer than head . 

Distribution: Asia: Chao Phraya and Mekong River drainages in Thailand, Laos, Cambodia 

and Viet Nam. Previously misidentified as Belodontichthys dinema from the Mekong River 

basin. 

Biology: Occurs in medium to large-sized rivers . Found from middle depths to the surface in 

deeper parts of large rivers. Feeds on smaller fish near the water surface. An excellent game 

fish which can be caught using hook and line. Presently large numbers are being taken near 

Stung Treng in Cambodia by explosives . Migrates upstream through the Khone Falls in 

June-July with other silurids and enters the flooded forest in July-October, where it feeds 

heavily on cyprinids of the genus Henicorhynchus (pa soi, identified as Cirrhinus spp.) . 

Marketed fresh or dried and salted . 

 

 

 

 

 

Channa striata  (Bloch, 1793)  
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Striped snakehead 

 

Perciformes (Perch-likes) > Channidae (Snakeheads) 

Environment / Climate / Range: Freshwater; brackish; benthopelagic; pH range: 7.0 - 8.0; 

dH range: ? - 20; potamodromous ; depth range 1 - 10 m , usually 1 - 2 m.   Tropical; 23°C - 

27°C ; 35°N - 18°S 

Max length : Max length : 100.0 cm SL male/unsexed; ; common length : 61.0 cm TL 

male/unsexed; ; max. published weight: 3.0 kg  

Description: Dorsal spines (total): 0; Dorsal soft rays (total): 38-43; Anal spines: 0; Anal soft 

rays: 23 - 27. Body sub-cylindrical; head depressed; caudal fin rounded. The dorsal surface 

and sides is dark and mottled with a combination of black and ochre, and white on the belly; a 

large head reminiscent of a snake's head; deeply-gaping, fully toothed mouth; very large 

scales . 

Distribution: Asia: Pakistan to Thailand and south China. Several countries report adverse 

ecological impact after introduction. 

Biology: Adults inhabit ponds, streams and rivers, preferring stagnant and muddy water of 

plains. Found mainly in swamps, but also occurs in the lowland rivers. More common in 

relatively deep (1-2 m), still water. Very common in freshwater plains . Occur in medium to 

large rivers, brooks, flooded fields and stagnant waters including sluggish flowing canals . 

Survive dry season by burrowing in bottom mud of lakes, canals and swamps as long as skin 

and air-breathing apparatus remain moist  and subsists on the stored fat . Feed on fish, frogs, 

snakes, insects, earthworms, tadpoles and crustaceans. Undertake lateral migration from the 

Mekong mainstream, or other permanent water bodies, to flooded areas during the flood 

season and return to the permanent water bodies at the onset of the dry season . During winter 

and dry season, its flesh around coelomic cavity is heavily infested by a larval trematode 

Isoparorchis hypselobargi. Other parasites infecting this fish include Pallisentis ophicephali 

in the intestine and Neocamallanus ophicepahli in the pyloric caecae . Processed into pra-hoc, 

mam-ruot, and mam-ca-loc (varieties of fish paste) in Kampuchea. Perhaps the main food fish 

in Thailand, Indochina and Malaysia . Firm white flesh almost bone-free, heavy dark skin 

good for soup and usually sold separately . In Hawaiian waters the largest specimen taken 
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reportedly exceeded 150 cm . Very economic important on both cultures and captures 

throughout southern and southeastern Asia . 

 

 

 

 

 

Clarias batrachus  (Linnaeus, 1758)  

Philippine catfish 

 

Siluriformes (Catfish) > Clariidae (Airbreathing catfishes) 

Environment / Climate / Range: Freshwater; brackish; demersal; potamodromous ; depth 

range 1 - ? m.   Tropical; 10°C - 28°C ; 29°N - 7°S 

Max length : Max length : 47.0 cm TL male/unsexed; ; common length : 26.3 cm TL 

male/unsexed; max. published weight: 1.2 kg.  

Description: Dorsal spines (total): 0; Dorsal soft rays (total): 60-76; Anal spines: 0; Anal soft 

rays: 47 - 58. Body compressed posteriorly. Upper jaw a little projecting. Spine of pectoral 

fins rough on its outer edge and serrated on its inner edge . Occipital process more or less 

triangular, its length about 2 time in its width ; distance between dorsal and occipital process 

4-5.5 times in distance from tip of snout to end of occipital process . Genital papilla in males 

is elongated and pointed. 

Distribution: Asia: Java, Indonesia. Clarias aff. batrachus from Indochina and Clarias aff. 

batrachus from Sundaland have been misidentified as Clarias batrachus from Java. 

Introduced elsewhere. Several countries report adverse ecological impact after introduction. 

Biology: Adults inhabit lowland streams , swamps, ponds, ditches, rice paddies, and pools left 

in low spots after rivers have been in flood . Usually confined to stagnant, muddy water . 

Found in medium to large-sized rivers, flooded fields and stagnant water bodies including 

sluggish flowing canals . Undertake lateral migrations from the Mekong mainstream, or other 

permanent water bodies, to flooded areas during the flood season and returns to the permanent 
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water bodies at the onset of the dry season . Can live out of water for quite sometime and 

move short distances over land . Can walk and leave the water to migrate to other water 

bodies using its auxiliary breathing organs. The Lao use this fish as lap pa or ponne pa. Feed 

on insect larvae, earthworms, shells, shrimps, small fish, aquatic plants and debris . An 

important food fish  that is marketed live, fresh and frozen . Recently rare, being replaced by 

introduced African walking catfish . 

Life cycle and mating behavior：The pair manifests the 'spawning embrace' which is widely 

observed in other catfish species. The pair gently nudge each other in the genital region and 

flick their dorsal fins; male wraps his body around the female, then the female releases a 

stream of adhesive eggs into the nest . In southeast Asia, spawning period is during the rainy 

season, when rivers rise and fish are able to excavate nests in submerged mud banks and dikes 

of flooded rice fields . 

 

 

Clarias macrocephalus  Günther, 1864  

Bighead catfish 

 

Siluriformes (Catfish) > Clariidae (Airbreathing catfishes) 

Environment / Climate / Range: Freshwater; brackish; benthopelagic; potamodromous ; 

depth range 1 - ? m .   Tropical; 34°N - 4°N 

Max length : Max length : 120 cm TL male/unsexed; ; max. published weight: 45.0 kg  

Description: Dorsal spines (total): 0. Distinguished from Southeast Asian congeners by an 

extremely short and rounded occipital process and by a very high dorsal fin. The combination 

of these characters are diagnostic for the species. Occipital process wide, broadly curved, with 

length 3-5 times in its width; distance between dorsal and occipital process 5-7 times in 

distance from tip of snout to end of occipital process . 

Distribution: Asia: Thailand to Viet Nam. Introduced to China, Malaysia, Guam and the 

Philippines. 

Biology: Lives in lowland wetlands and rivers . Occurs in shallow, open water and is capable 

of lying buried in mud for lengthy period if ponds and lakes evaporate during dry seasons . 

Can move out of the water using its extended fins . Found in medium to large-sized rivers, 

stagnant water bodies including sluggish flowing canals and flooded fields of the Mekong . 
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Spawns in small streams . Feeds on aquatic insects, young shrimps and small fishes . In 

Thailand and Laos, this fish is considered to be better and more nourishing than Clarias 

batrachus; uncommon in Laos but common in Thailand; thought wrongly as female of 

Clarias batrachus in Thailand . Important foodfish and in pond cultures . Marketed live, fresh 

and frozen; consumed fried, broiled and baked . Cultivated on a small scale but attempts to 

farm it are increasing . 

Life cycle and mating behavior：Eggs are attached to the roots of plants. Male takes charge 

of these eggs until they are hatched out. 

 

Clupeichthys aesarnensis  Wongratana, 1983  

Thai river sprat 

 

Clupeiformes (Herrings) > Clupeidae (Herrings, shads, sardines, menhadens) > Ehiravinae 

Environment / Climate / Range: Freshwater; pelagic; potamodromous. Tropical; 17°N - 

13°N 

Max length : Max length : 7.0 cm SL male 

Description: Dorsal spines (total): 0; Dorsal soft rays (total): 16-27; Anal spines: 0; Anal soft 

rays: 16 - 27. Body moderately elongate, belly keeled, with 8 to 10 + 6 to 8 scutes. Snout 

blunt, pre-maxillae small and toothed, prominent teeth at symphysis and along sides of lower 

jaw; second supra-maxilla spatulate, about half length of maxilla blade. Pectoral axillary scale 

less than half length of fin; last two anal fin rays forming a separate finlet. Body is yellowish 

to gray coloration with silver white transverse-band from gill opening to caudal peduncle . 

Distribution: Asia: Mekong Basin in Laos, Thailand and Cambodia. 

Biology: Occur in reservoirs and presumably in rivers . Found in standing waters and large 

rivers. Feed on planktonic crustaceans. A nocturnal species which can be attracted to bright 

lights. Found in schools during the spawning season . Used to produce prahoc and tuk trey . 

 

Cyclocheilichthys enoplos  (Bleeker, 1849) 
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Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > 

Environment / Climate / Range: Freshwater; benthopelagic; potamodromous. Tropical 

Max length : Max length : 74.0 cm SL male/unsexed; common length : 45.0 cm SL 

male/unsexed;  

Description: Bifurcate or even multifurcate lateral-line tubes; 4 barbels; 16-20 gill rakers on 

first arch ; very long dorsal spine . 

Distribution: Asia: Thailand, Laos, Cambodia and Viet Nam to Indonesia and Malaysia. 

Biology: Occurs at midwater to bottom levels of rivers . Feeds mainly on bivalves, roots of 

plants, zooplankton and green algae . Young are known to feed on zooplankton while adults 

prey also on insect larvae, crustaceans and fish. Lives in rivers and spawns during the rainy 

season, probably on the floodplains or inundated riparian forests. Returns to the rivers from 

October to December. Does not occur in impoundments . A strongly migratory species which 

lives in the mainstream and larger tributaries of the Mekong . Found in the basin-wide 

mainstream of the lower Mekong . In the Mekong, it undertakes an upstream migration from 

Phnom Penh to Khone Falls from November to February, and a downstream migration from 

May to August. This migration continues down to the Mekong delta area in Viet Nam, where 

it continues until the peak of floods in October-November. These two migrations mainly 

constitute juveniles and sub-adults, although adults of 90 cm are reported very near the Khone 

Falls. Above the Khone Falls, upstream migrations occur from April to September which are 

dominated by adult fishes and probably these are spawning migrations because of the 

presence of mature fishes bearing eggs . These upstream migrations above the Khone Falls are 

reported to be triggered by the first rainfall at the end of the dry season, rising of water levels 

and higher turbidity . A desirable food fish, marketed fresh . 

 

Cyclocheilichthys furcatus  Sontirat, 1989 
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Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: 

Max length : Max length : 60.0 cm SL male/unsexed;  

Description: Has 4 barbels; bifurcate or even multifurcate lateral-line tubes; 12-14 gill rakers 

on first arch ; very long dorsal spine . 

Distribution: Asia: endemic to the Mekong basin from the middle Mekong along the 

Thai-Lao border to the Tonlé Sap, Cambodia. 

Biology: Inhabits large rivers and probably migrates into flooded riparian forests and smaller 

streams during the rainy season. Does not occur in impoundments. Little is known about the 

biology of this species. Occasionally seen in the markets . 

 

Cyprinus carpio  Linnaeus, 1758  

Common carp 

Environment / Climate / Range: Freshwater; brackish; benthopelagic; pH range: 7.0 - 7.5; 

dH range: 10 - 15; potamodromous .   Subtropical; 3°C - 35°C ; 60°N - 40°N 

Max length : Maturity: Lm 34.9, range 25 - 36 cm 

Max length : 120 cm TL male/unsexed; common length : 31.0 cm TL male/unsexed; max. 

published weight: 40.1 kg ; max. reported age: 38 years. 

Description: Dorsal spines (total): 3 - 4; Dorsal soft rays (total): 17-23; Anal spines: 2-3; 

Anal soft rays: 5 - 6; Vertebrae: 36 - 37. Diagnosed from other cyprinid species in Europe by 

having the following characters: 2 pairs of barbels; dorsal fin with 15-20½ branched rays; 

caudal fin deeply emarginate . Pharyngeal teeth 1, 1, 3:3, 1,1, robust, molar-like with crown 

flattened or somewhat furrowed. Scales large and thick. `Wild carp ' is generally distinguished 

by its less stocky build with height of body 1:3.2-4.8 in standard length. Very variable in form, 

proportions, squamation, development of fins, and color. Caudal fin with 3 spines and 17-19 

rays . Last simple anal ray bony and serrated posteriorly; 4 barbels; 17-20 branched dorsal 

rays; body grey to bronze. 

Distribution: Europe to Asia: Black, Caspian and Aral Sea basins. Introduced throughout the 

world. Wild stocks are only present naturally in rivers draining to the Black, Caspian and Aral 
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Sea . A reophilic wild population in the Danube is assumed to be the origin of the European 

species; this population is now under threat . 

Biology: Adults inhabit warm, deep, slow-flowing and still waters such as lowland rivers and 

large, well vegetated lakes . Hardy and tolerant of a wide variety of conditions but generally 

favor large water bodies with slow flowing or standing water and soft bottom sediments. 

Thrive in large turbid rivers . Most active at dusk and dawn. Both adults and juveniles feed on 

a variety of benthic organisms and plant material. Spawns along shores or in backwaters. 

Adults often undertake considerable spawning migration to suitable backwaters and flooded 

meadows. Larvae survive only in very warm water among shallow submerged vegetation. 

River regulation and hybridization with domesticated stocks, East Asian congeners and their 

hybrids have caused continuous decline of wild populations . Utilized fresh and frozen . 

Aquarium keeping: in groups of 5 or more individuals; minimum aquarium size >200 cm; not 

recommended for home aquariums . 

Life cycle and mating behavior: Spawn in marginal, shallow, weed-infested areas. A 

polytypic plastic species with a marked tendency to produce `varieties' and `races' in response 

to selective breeding and environmental influences. Carp is polygamous. A spawning female 

is usually followed by several males. Under tropical conditions carp breeds throughout the 

year. It is a seasonal spawner in temperate waters. Females are known to lay more than a 

million eggs in a season; breeds at a temperature range of 15° C to 20°C; eggs hatch in 4 days . 

Obligatory plant spawners . "Adults often make considerable spawning migrations to suitable 

backwaters and flooded meadows. Individual females spawn with a few males in dense 

vegetation. The sticky eggs are attached to water plants or other submerged objects. 

Reproductive success is restricted to years when the water level starts rising in May and when 

high temperatures and flooding of terrestrial vegetation last for a long period during May and 

June" . 

 

Esomus metallicus  Ahl, 1923 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Danioninae 

Environment / Climate / Range: Freshwater; brackish; benthopelagic.   Tropical; 22°C - 

26°C  
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Max length : Max length : 7.5 cm SL male/unsexed; ; common length : 5.0 cm SL 

male/unsexed;  

Description: Dorsal soft rays (total): 8; Anal soft rays: 8. Has a prominent midlateral stripe 

on the body; two pairs of barbels, with the anterior (rostral) barbels extending at most to 

posterior margin of eye . 

Distribution: Asia: Mekong, Salween and Chao Phraya basins; also from the northern Malay 

Peninsula. 

Biology: Occurs in rivers and swamps . Usually associated with standing or slow-flowing, 

shallow waters . Abundant in flooded rice-paddies, canals and ditches. Avoids large rivers and 

only moves from temporarily inundated habitats if necessitated by seasonal habitat 

disappearance . Moves into seasonally inundated areas as soon as they are flooded. Feeds on 

zooplankton, terrestrial insects and aquatic insect larvae. Occasionally sold fresh and used to 

make prahoc. 

 

Hemibagrus filamentus  (Fang & Chaux, 1949) 

 

Siluriformes (Catfish) > Bagridae (Bagrid catfishes) 

Environment / Climate / Range: Freshwater; brackish; benthopelagic.   Tropical 

Max length : Max length : 50.0 cm TL male/unsexed;  

Description: Dorsal spines (total): 1; Dorsal soft rays (total): 7; Anal soft rays: 12 - 14; 

Vertebrae: 44 - 46. Can be differentiated from its congeners by a unique combination of the 

following characters: head length 31.0-34.3% SL; dorsal to adipose distance 7.3-10.9% SL; 

length of dorsal-fin 27.3-30.8% SL; post-adipose distance 14.7-16.2% SL; interorbital 

distance 28.1-31.1% HL; presence of filamentous extensions on the first three dorsal-fin rays 

in adults . Depressed dorsal fin reaching adipose fin; adipose fin same color as body; body 

and fins a uniform dark brown; crenulate ridge along anterior edge of pectoral spine; 8 

branched anal-fin rays . Elongated upper caudal lobe ending in a filament . 

Distribution: Asia: Mekong basin in Laos, Thailand, Cambodia and Viet Nam . Reported 

from the river systems of Maeklong, Chao Phraya, Peninsular and Southeast Thailand . 
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Biology: Inhabits slowly flowing or standing waters of the lower Mekong. Moves into 

flooded forests during periods of high water levels. Feeds on crustaceans and fishes. Marketed 

fresh . 

 

Hemibagrus nemurus  (Valenciennes, 1840)  

Asian redtail catfish 

 

Siluriformes (Catfish) > Bagridae (Bagrid catfishes) 

Environment / Climate / Range: Freshwater; brackish; benthopelagic; pH range: 7.0 - 8.2; 

dH range: 10 - 25; potamodromous ; depth range 5 - ? m .   Tropical; 22°C - 25°C ; 19°N - 

6°S 

Max length : Max length : 65.0 cm SL male/unsexed;  

Description: Dorsal spines (total): 2; Dorsal soft rays (total): 7; Anal spines: 0; Anal soft rays: 

10 - 13. Body color brown often with greenish sheen. Fins gray with violet tint. Pectoral fin 

spines serrated along the inner edge. Base of adipose fin shorter than that of dorsal fin and 

about equal to that of anal fin. Barbels four pairs; nasal barbels extending to or beyond eyes, 

maxillary ones in anal fin, mandibulary ones beyond base of pectoral fins, mental ones 2/3 - 

3/4 the distance between their base and insertion of pectoral fins . Head flattened rather than 

conical; rugose skull roof; depressed dorsal fin not reaching adipose fin; pectoral fin smooth 

in front; 9 branched anal rays . 

Distribution: Asia: Mekong, Chao Phraya and Xe Bangfai basins; also from the Malay 

Peninsula, Sumatra, Java, Borneo. 

Biology: Occurs in most habitat types, but most frequent in large muddy rivers, with slow 

current and soft bottom . Enters flooded forest . Feeds on exogenous insects, aquatic insect 

larvae, shrimps, other crustaceans and fishes. Moves into flooded forests to spawn and the 

young are usually first seen in August. In Tonlé Sap (Cambodia), maximum numbers are 

found as it returns to rivers in November and December. A highly priced aquarium fish. 

Usually marketed fresh . High in nutritive values especially omega-3 fatty acids (EPA, DHA). 

 

Hemibagrus wyckii  (Bleeker, 1858) 
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Siluriformes (Catfish) > Bagridae (Bagrid catfishes) 

Environment / Climate / Range: Freshwater; demersal; potamodromous .   Tropical; 22°C - 

25°C  

Max length : Max length : 71.0 cm SL male/unsexed;  

Description: Dorsal spines (total): 1; Dorsal soft rays (total): 7; Anal soft rays: 10 - 13; 

Vertebrae: 50 - 51. Can be differentiated from its congeners by the unique combination of the 

following characters: head extremely depressed and broad; dorsal spine well ossified, long 

(11.9-14.8% SL), and with 10-12 serrations on the posterior edge; cream-colored coracoidal 

region; caudal fin dark grey, with cream procurrent and first principal caudal rays; maxillary 

barbels reaching to middle of dorsal-fin base (143.7-195.4% HL) . Smooth flat skull roof; 

occipital process reaches basal bone of dorsal fin; 10-11 soft pectoral-fin rays; no stripe on 

body . Presence of white markings on pectoral fin and dorsal fin tips, anterior edge of adipose, 

upper and lower margins of caudal peduncle and caudal, including filaments . 

Distribution: Asia: Thailand to Indonesia. 

Biology: Lives in large rivers with fast flowing water over muddy substrate . Appears to be 

restricted in the middle reaches of rivers . Feeds on insects, prawns and fishes. Sold fresh in 

the markets . 

 

Hemibagrus wyckioides  (Fang & Chaux, 1949) 

 

Siluriformes (Catfish) > Bagridae (Bagrid catfishes) 

Environment / Climate / Range: Freshwater; demersal; potamodromous .   Subtropical 

Max length : Max length : 130 cm TL male/unsexed; ; common length : 50.0 cm SL 

male/unsexed; ; max. published weight: 86.0 kg.  
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Description: Dorsal spines (total): 1; Dorsal soft rays (total): 7-8; Anal soft rays: 12 - 14; 

Vertebrae: 52 - 53. Bright red caudal fin in specimens bigger than about 15 cm SL; whitish in 

smaller ones . Adipose fin long (length of adipose-fin base 18.7-25.7% SL), with a 

gently-sloping anterior margin; dorsal spine poorly ossified and short (7.5-11.4% SL) without 

serrations on posterior edge; length of dorsal-fin base 16.3-18.3% SL; maxillary barbels 

reaching to at least middle of adipose fin base (230.1-297.0% HL) . Head flat rather than 

conical; a short occipital process not close to basal bone of dorsal fin; no stripes on body . 

Distribution: Asia: Mekong basin . Reported from Chao Phraya, Maeklong and Peninsular 

Thailand river systems . 

Biology: Occurs in large upland rivers. Common in areas with rocky bottoms and irregular 

depths . Apparently does not migrate but reproduces locally and enters the flooded forest 

during high water in July-October . Feeds on insects, prawns, fish  and crabs . Marketed 

fresh . Maximum weight reported for an individual caught in Mae Klong River, Thailand, 

reached 86 kg (J-F. Helias, pers.comm., 07/2002; see photo Hewyc_u0.jpg). 

 

Henicorhynchus lobatus  Smith, 1945 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: 

Max length : Max length : 15.0 cm SL male/unsexed;  

Description: Dorsal spines (total): 0; Dorsal soft rays (total): 8; Vertebrae: 32. A small species, 

largest recorded specimen just over 10 cm SL; snout but not always strongly projecting; head 

relatively small, especially compared to the closely related and somewhat larger species C. 

siamensis; differs from all other species of Cirrhinus so far as known in being a protogynous 

hermaphrodite . Body silvery plan . 

Distribution: Asia: known only from the Mekong basin 

Biology: Occur in rapids and in slow flowing water . It may be the single most abundant 

species in the Mekong basin and is certainly an ecological keystone species. Collected in 

numerous tributaries as small as 2-3 m wide in widely separated localities in Thailand, Laos 



Design Report of Fish Passage Facilities 

9-17 

and Cambodia. In terms of absolute numbers, it is the most abundant fish species in the major 

migrations that occur in the mainstream of the Mekong River below Khone Falls every 

December-February and May-July, where there is an important artisanal fisheries. Probably 

the single most important forage or prey species for many piscivore fish species present there, 

and may also be heavily preyed upon by the local dolphin, Orcaella brevirostris . Is one of the 

lead species in the massive migrations of cyprinid fishes moving up the Mekong mainstream 

in the Khone Falls area. Most of these falls represent an impassable physical obstacle to the 

migrators, but they can be avoided by going up one or two of the large "hoo" or channels 

(most importantly Hoo Sahong) and smaller pathways, thus by-passing the impassable falls 

and more difficult rapids. Employs a strategy, "the ever-changing leadership strategy for 

finding the pathway of least resistance", which can only be successful when very large 

numbers of individuals are migrating. As the migrating fish move upstream, the leading fish 

are blocked or fail to find a way onwards, some fish turn back and look for other routes. 

Therefore the leadership of the migrators is constantly changing, until some leaders are 

successful in getting past obstacles and take large numbers of followers with them. 

 

Henicorhynchus siamensis  (Sauvage, 1881)  

Siamese mud carp 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: 

Max length : Max length : 20.0 cm SL male/unsexed;  

Description: Vertebrae: 33 - 34. Head large and broad, width 5.5-6.7 times in SL; relatively 

deep body, 3.2-3.4 times in SL; snout not or weakly projecting; plain silvery body . 

Distribution: Asia: Mekong and Chao Phraya basins. 

Biology: Often found in great abundance at midwater to bottoms depths in large and small 

rivers. Feeds on algae, periphyton and phytoplankton. Not known to prosper in impoundments. 

Well known for its annual trophic migrations out to the floodplains in wet season. Returns to 

rivers as water levels begin to fall in October with numbers increasing through December and 

then slowly declining . From just upstream Phnom Penh in Cambodia to the Khone Falls this 

species is reported to migrate upstream during the period October-February. At Muk Kompul 
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in Kandal Province, it migrates upstream just before the full moon. Further upstream near 

Kratie, migration occurs during full moon and at Sambor, migration takes place immediately 

after full moon. Near the Khone Falls, upstream movements continue through March but in 

April fish are moving in both direction. From May to July, at the start of the rainy season, it 

migrates downstream from the Khone Falls to the Mekong Delta. Here, the fish is reported to 

move out of the Mekong into canals and flooded areas in August-September. When water 

recedes in November-December, fish migrates to the Mekong again. Upstream the Khone 

Falls near Ubolratchatani in Thailand, this species moves upstream between February and 

June, consisting mainly of juveniles in February-March and of adults (15-20 cm) in 

April-June. Further upstream from Xayabouri in Laos to Chiang Khong in Thailand, upstream 

migrations takes place between March to July, first by juveniles, later by adults . Used to 

make prahoc along the Tonlé Sap, Cambodia. Often seen in the aquarium trade . 

 

Hypsibarbus vernayi  (Norman, 1925) 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: 

Max length : Max length : 21.6 cm SL male/unsexed; ; max. published weight: 250.00 g. 

Description: Dorsal soft rays (total): 8; Anal soft rays: 5. Distinguishable by its 14 

circumpeduncular scales; 5+1/2 scale rows between lateral line and dorsal fin origin; 1 scale 

row between anus and anal fin origin; 9-11 predorsal scales; and the distances between distal 

serrae on posterior margin of last simple dorsal fin ray being similar to the width of the bases 

of the serrae . Lower half of the body a yellow tint; pectoral and anal fins yellow . 

Distribution: Asia: Mekong, Chao Phraya and Meklong basins. 

 

 

Labeo chrysophekadion  (Bleeker, 1849)  
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Black sharkminnow 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Labeoninae 

Environment / Climate / Range: Freshwater; benthopelagic; pH range: 6.5 - 7.5; dH range: ? 

- 15; potamodromous .   Tropical; 24°C - 27°C.   

Max length : Max length : 90.0 cm TL male/unsexed; ; max. published weight: 7.0 kg  

Description: Has black body and fins; a large dorsal fin, with anterior branched dorsal rays 

longer than head length; 15-18 branched dorsal rays; both lips fringed; juveniles all black; 

large adults grey with one iridescent spot on each scale . 

Distribution: Asia: Mekong and Chao Phraya basins, Malay Peninsula, Sumatra, Java and 

Borneo. 

Biology: Occurs in rivers, streams, canals and inundated floodplains. Sometimes seen in 

impoundments, but not in great numbers. Like other planktivorous and detritivorous carps, it 

begins spawning after the first thunderstorms of the coming rainy season. It spawns upstream 

from shallow sandbars that line long river bends. The eggs settle out in the shallow water and 

hatch just as water levels begin to rise following the initiation of seasonal rains. The fry 

immediately move into inundated grasses along the bank and continue to follow the leading 

edge of the advancing water as floodwaters spread over the land. Adults also migrate out into 

seasonally flooded areas where they feed on algae, periphyton, phytoplankton and detritus. 

They return to rivers from October to December . In Laos and Thailand, it migrates upstream 

at the onset of rainy season. In Cambodia, it undertakes upstream migration between October 

and March and downstream migration from March to August . A desirable food fish which is 

marketed fresh, dried and salted . 

 

Labiobarbus siamensis  (Sauvage, 1881) 
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Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Labeoninae 

Environment / Climate / Range: Freshwater; benthopelagic.   Tropical 

Max length : Max length : 22.0 cm TL male/unsexed;  

Description: Dorsal soft rays (total): 30. Presence of dark mark above pectoral fin forming a 

well defined ring (often absent); 25-30 branched dorsal rays; caudal and dorsal dusky, without 

well-defined color pattern . 

Distribution: Asia: Chao Phraya, Bankpakong and Mekong basins. 

Biology: Occur in midwater to bottom levels of rivers and streams. Migrates out into flooded 

forests during high water periods where it feeds on phytoplankton, periphyton, benthic algae 

and some zooplankton. Used to make prahoc . 

 

Macrognathus siamensis  (Günther, 1861)  

Peacock eel 

 

Synbranchiformes (Spiny eels) > Mastacembelidae (Spiny eels) 

Environment / Climate / Range: Freshwater; benthopelagic.   Tropical 

Max length : Max length : 30.0 cm SL male/unsexed;  

Description: Dorsal spines (total): 13 - 19; Dorsal soft rays (total): 53; Anal soft rays: 49; 

Vertebrae: 75. Distinguishable by its dorsal spine count of 13-19 and a series of 3-6 

conspicuous ocelli along the base of the soft dorsal fin . The ocelli along the base of the dorsal 

fin are much larger than those in M. aral and the dorsal and caudal fins lack the fine striations 

seen in M. aral and M. meklongensis . Dorsal, caudal and anal fins not fused . 

Distribution: Asia: Mekong, Chao Phraya , Maeklong, Peninsular and Southeast Thailand 

river systems . 

Biology: Found at bottom depths in slow-moving or standing waters. Often lies buried in the 

silt, sand, or fine gravel with only a portion of its head protruding from the bottom . Enters 
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flooded forest . Emerges at dusk to forage for food. Feeds on benthic insect larvae, 

crustaceans, and worms . Marketed fresh and often seen in the aquarium trade . 

 

Mastacembelus favus  Hora, 1924  

Tire track eel 

 

Synbranchiformes (Spiny eels) > Mastacembelidae (Spiny eels) 

Environment / Climate / Range: Freshwater; demersal.   Tropical 

Max length : Max length : 70.0 cm SL male/unsexed;  

Description: Dorsal spines (total): 33 - 37; Dorsal soft rays (total): 73-85; Anal soft rays: 71 - 

87; Vertebrae: 86 - 92 

Distribution: Asia: Thailand to the Malay Peninsula. 

Biology: Inhabits flowing waters. Most often found over gravel substrates where it buries 

itself during the day. Feeds actively at night on benthic insect larvae, worms and some 

submerged plant matter . 

 

Mystacoleucus atridorsalis  Fowler, 1937 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: Freshwater; benthopelagic.   Tropical 

Max length : Max length : 8.0 cm SL male/unsexed;  

Description: A conspicuous distal blotch on the dorsal fin; a few scales on the sides with faint 

black crescent-shaped marks on their base; barbels absent or rudimentary ; body relatively 

deep, depth 2.5-2.7 times in SL . 

Distribution: Asia: Mekong basin. 

Biology: Found at bottom depths over gravel in areas with fairly strong currents. Occurs in 
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the main stream of the middle Mekong with populations in fast flowing forest streams . Enters 

flooded fields . Feeds on worms, insect larvae, and crustaceans living in bottom sediments, 

along with algae . 

 

Mystacoleucus marginatus  (Valenciennes, 1842) 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: Freshwater; benthopelagic.   Tropical; 22°C - 27°C  

Max length : Max length : 20.0 cm TL male/unsexed; ; common length : 10.0 cm SL 

male/unsexed;  

Description: Anal fin with a convex distal margin; dorsal fin with black anterior and distal 

margins; a black distal margin on the caudal fin; most scales with a black crescent-shaped 

mark on their base . 

Distribution: Asia: Mekong, Chao Phraya and Meklong basins; also from the Malay 

Peninsula, Borneo, Sumatra and Java. Recorded from Myanmar . 

Biology: Found at bottom depths of rivers and streams. Inhabits areas with sand or pea-gravel 

from small streams to large rivers . Usually found in streams with clear and moving waters . 

Breeds when water levels begin to rise, but whether it leaves permanent water or not is 

unknown. Occasionally seen in markets . 

 

Mystus albolineatus  Roberts, 1994 

 

Siluriformes (Catfish) > Bagridae (Bagrid catfishes) 

Environment / Climate / Range: Freshwater; demersal.   Tropical 

Max length : Max length : 35.0 cm SL male/unsexed;  

Description: Vertebrae: 40 - 42. Melanophores absent from skin in immediate proximity of 

lateral line, thus creating a thin median white or pale stripe. The stripe is emphasized by dense 
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accumulations of melanophores immediately above and below it. Some specimens have a pale, 

semiocellated humeral spot and with small, dark, triangular midpeduncular spot. 

Distribution: Asia: Chao Phraya and Bangpakong basins in Thailand and Mekong basin. 

Biology: Found in flowing and standing waters, especially around submerged woody 

vegetation. Adults feed on insect larvae, including chironomids as well as zooplankton and 

fishes. Spawn just prior to or at the onset of the rainy season and its young are first caught in 

July and August. Oviparous, distinct pairing possibly like other members of the same family . 

Marketed fresh or smoked . 

 

Notopterus notopterus  (Pallas, 1769)  

Bronze featherback 

 

Osteoglossiformes (Bony tongues) > Notopteridae (Featherbacks or knifefishes) 

Environment / Climate / Range: Freshwater; brackish; demersal; pH range: 6.0 - 6.5; dH 

range: 3 - 8; potamodromous .   Tropical; 24°C - 28°C ; 35°N - 10°S 

Max length : Max length : 60.0 cm SL male/unsexed; ; common length : 25.0 cm TL 

male/unsexed;  

Description: Dorsal soft rays (total): 7-9; Anal soft rays: 97 - 111. Distinguishable by its plain 

brown adult coloration and the convex or only slightly concave dorsal head profile; juveniles 

(<5 cm SL) with dark bars on the whole body ; preopercular scale rows 6-8 ; silvery-white 

with numerous fine grey spots on body and head . 

Distribution: Asia: Indus, Ganges-Brahmaputra, Mahanadi, Krishna, Cauvery, and other river 

basins in southern India; Irrawaddy, and Salween; Meklong, Chao Phraya, Mekong and 

virtually all coastal river basins of peninsular Thailand and Malaysia; Sumatra and Java. Has 

never been reported in Borneo and is not present in the Red River basin of Tonkin (North Viet 

Nam). 

Biology: Found in clear streams and enters brackish waters . Adults inhabit standing and 

sluggish waters of lakes, floodplains, canals and ponds . Undertake localized lateral 
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migrations from the Mekong River to floodplains during the flood season and back to the 

mainstream or other permanent water bodies during the dry season . Common in tanks 

throughout the greater parts of India. Feed on insects, fish , crustaceans and some young roots 

of aquatic plants . Active during twilight and night. Colonize and breed seasonally during 

rainy days and migrates back to permanent waters in dry season . Breeding takes place in 

stagnant or running waters in the rainy season. Eggs are laid in small clumps on submerged 

vegetation. A female measuring 21-25 cm usually lays 1,200-3,000 eggs. The fish is relished 

both in fresh and dried state. Soup made from it is reported to be given to people with 

measles . Of high economic importance as food fish in South and Southeast Asia to Borneo 

and Sumatra and taken by all types of small-scale fishing gears . 

 

Ompok bimaculatus  (Bloch, 1794)  

Butter catfish 

 

Siluriformes (Catfish) > Siluridae (Sheatfishes) 

Environment / Climate / Range: Freshwater; brackish; demersal; pH range: 6.0 - 8.0; dH 

range: 4 - 28; potamodromous ; depth range 0 - 2 m.   Tropical; 20°C - 26°C  

Max length : Max length : 45.0 cm SL male/unsexed;  

Description: 

Distribution: Asia: Indian subcontinent and Myanmar. 

Biology: Adults are found in quiet, shallow (0.5-1.5 m), often muddy water, in sandy streams, 

rivers and tanks . Also occur in canals, beels and inundated fields . Feed on vegetable matter 

and fish . 

 

 

 

 

Oreochromis niloticus  (Linnaeus, 1758)  

Nile tilapia 
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Perciformes (Perch-likes) > Cichlidae (Cichlids) > Pseudocrenilabrinae 

Environment / Climate / Range: Freshwater; brackish; benthopelagic; potamodromous ; 

depth range 0 - 6 m, usually ? - 20 m.   Tropical; 14°C - 33°C; 32°N - 10°N 

Max length : Maturity: Lm 18.6, range 6 - 28 cm 

Max length : 60.0 cm SL male/unsexed; max. published weight: 4.3 kg ; max. reported age: 9 

years  

Description: Dorsal spines (total): 15 - 18; Dorsal soft rays (total): 11-13; Anal spines: 3; 

Anal soft rays: 9 - 11; Vertebrae: 30 - 32. Diagnosis: jaws of mature male not greatly enlarged 

(length of lower jaw 29-37 % of head length); genital papilla of breeding male not tassellated . 

Most distinguishing characteristic is the presence of regular vertical stripes throughout depth 

of caudal fin. 

Distribution: Africa: naturally occurring in coastal rivers of Israel , Nile basin (including lake 

Albert, Edward and Tana), Jebel Marra, Lake Kivu, Lake Tanganyika, Awash River, various 

Ethiopian lakes, Omo River system, Lake Turkana, Suguta River and Lake Baringo . In West 

Africa natural distribution covers the basins of the Senegal, Gambia, Volta, Niger, Benue and 

Chad, with introduced specimens reported from various coastal basins . Widely introduced for 

aquaculture, with many existing strains. Several countries report adverse ecological impact 

after introduction. The following subspecies were previously recognized: Oreochromis 

niloticus baringoensis, Oreochromis niloticus cancellatus, Oreochromis niloticus eduardianus, 

Oreochromis niloticus filoa, Oreochromis niloticus niloticus, Oreochromis niloticus sugutae, 

Oreohromis niloticus tana and Oreohromis niloticus vulcani. 

 

Osteochilus vittatus  (Valenciennes, 1842)  

Bonylip barb 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Labeoninae 

Environment / Climate / Range: Freshwater; benthopelagic; pH range: 6.5 - 7.0; dH range: 
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5 - 8; potamodromous ; depth range 5 - ? m .   Tropical; 22°C - 26°C ; 20°N - 3°N 

Max length : Max length : 32.0 cm SL male/unsexed; ; common length : 20.0 cm SL 

male/unsexed;  

Description: Dorsal soft rays (total): 17-19; Anal soft rays: 8. Distinguished from the other 

species of the genus in having 12-18 branched dorsal rays; 6-9 rows of spots along scale rows 

(not always distinct), and a large round blotch on the caudal peduncle . No black midlateral 

stripe; sometimes with a spot above a pectoral fin . 

Distribution: Asia: Mekong and Chao Phraya basins, Malay Peninsula, Sumatra, Java and 

Borneo . Reported from Salween and Maeklong basins ; China; and lower Myanmar . 

Biology: Adults occur in all type of habitats, but usually associated with large streams with 

slow current and muddy to sandy substrate . They migrate from river to flooded areas during 

the onset of the flood season and returns to river habitats at the end of that period . Juveniles 

are usually seen first in August, they move back to permanent water as flooded lands dry up. 

Back in the rivers they are attached to brush piles, tree roots and other solid objects . Adults 

feed on roots of plants (Hydrilla verticillata), unicellular algae and some crustaceans. Most 

abundant fish in Nam Ngum reservoir where it is captured with large dip nets set on rafts. 

Good flesh but bony and used for lap pa or grilled . Marketed fresh or used to make prahoc . 

 

Pangasianodon hypophthalmus  (Sauvage, 1878)  

Striped catfish 

 

Siluriformes (Catfish) > Pangasiidae (Shark catfishes) 

Environment / Climate / Range: Freshwater; benthopelagic; pH range: 6.5 - 7.5; dH range: 

2 - 29; potamodromous .   Tropical; 22°C - 26°C; 19°N - 8°N 

Max length : Max length : 130 cm SL male/unsexed; max. published weight: 44.0 kg  

Description: Fins dark grey or black; 6 branched dorsal-fin rays; gill rakers normally 

developed; young with a black stripe along lateral line and a second long black stripe below 

lateral line, large adults uniformly grey . Dark stripe on the middle of anal fin; dark stripe in 

each caudal lobe; small gill rakers regularly interspersed with larger ones . 

Distribution: Asia: Mekong, Chao Phraya, and Maeklong basins. Introduced into additional 
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river basins for aquaculture. 

Biology: Inhabits large rivers . Omnivorous , feeding on fish and crustaceans as well as on 

vegetable debris . A migratory species, moving upstream of the Mekong from unknown 

rearing areas to spawn in unknown areas in May-July and returning to the mainstream when 

the river waters fall seeking rearing habitats in September -December . South of the Khone 

Falls, upstream migration occurs from October to February, with peak in 

November-December. This migration is triggered by receding water and appears to be a 

dispersal migration following the lateral migration from flooded areas back into the Mekong 

at the end of the flood season. Downstream migration takes place from May to August from 

Stung Treng to Kandal in Cambodia and further into the Mekong Delta in Viet Nam. The 

presence of eggs during March to August from Stung Treng to Kandal indicates that the 

downstream migration is both a spawning and a trophic migration eventually bringing the fish 

into floodplain areas in Cambodia and Viet Nam during the flood season . Common in the 

lower Mekong, where the young are collected for rearing in floating fish cages. In the middle 

Mekong it is represented by large individuals that lose the dark coloration of the juveniles and 

subadults and become grey without stripe . One of the most important aquaculture species in 

Thailand . A photo of a 44 kg individual was said to have been featured in a Thai magazine 

(J.F. Helias, pers. comm., Fishing Adventures Thailand, e-mail: fishasia@ksc.th.com). Such a 

maximum weight also seems reasonable based on length-weight relationship for this species. 

Aquarium keeping: in groups of 5 or more individuals; not recommended for home aquariums; 

minimum aquarium size >150 cm . 

IUCN Red List Status: Endangered (EN) . 

  

Pangasius macronema  Bleeker, 1850 

 

Siluriformes (Catfish) > Pangasiidae (Shark catfishes) 

Environment / Climate / Range: Freshwater; benthopelagic; potamodromous .   Tropical 

Max length : Max length : 30.0 cm SL male/unsexed;  

Description: Dorsal spines (total): 1; Dorsal soft rays (total): 7; Anal soft rays: 30 - 38. 

Relatively deep body; lacks mid-lateral and abdominal stripes; lacks black spot at dorsal-fin 

origin; teeth on roof of mouth in 4 separate patches (2 vomerine and 3 palatine patches); 
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maxillary barbel reaches tip of pectoral fin . 

Distribution: Asia. 

Biology: Occurs in rivers, lakes and reservoirs . Found in rapids . Forms large schools. Moves 

into tributary streams and flooded forests along with many species of cyprinids and other 

species of visually oriented catfishes such as P. pleurotaenia when water transparency 

decreases. Feeds on mollusks and chironomid insects , small fish and prawns . Marketed 

fresh . 

 

Parachela oxygastroides  (Bleeker, 1852)  

Glass fish 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > ex-danioninae 

Environment / Climate / Range: Freshwater; pelagic.   Tropical; 24°C - 26°C  

Max length : Max length : 20.0 cm SL male/unsexed; ; common length : 10.0 cm SL 

male/unsexed;  

Description: Dorsal fin origin above the 3rd and 4th anal-fin ray; pectoral fin large with dark 

distal margin, extending beyond tip of pelvic fin; 31-33 branched anal-fin rays; dark outline 

on first few lateral canals; 20-21 gill rakers on 1st arch . Abdomen more or less greatly arched, 

with a sharp keel. Lower jaw with a symphyseal knob fitting into an emargination of 

symphysis of upper jaw. No barbels. Lateral line greatly recurved . 

Distribution: Asia: Indochina, Thailand to Borneo and Java. 

Biology: Lives in rivers and lowland wetlands including peat canals . Found in medium to 

large-sized rivers and is a common resident of seasonally flooded forest. Leaves the flooded 

forest in November as the water levels begin to decline substantially. Seems to be more 

tolerant of high amounts of suspended solids than P. maculicauda or P. williaminae and are 

more common in habitats disturbed by farming activities. Feeds on zooplankton, insects  and 

fish . Normally sold in markets held side by side in a piece of split bamboo. Good for Tieo pa 

ka tao and extensively used for making padek . 

 

Parachela siamensis  (Günther, 1868) 
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Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > ex-danioninae 

Environment / Climate / Range: Freshwater; pelagic.   Tropical 

Max length : Max length : 15.0 cm SL male/unsexed; ; common length : 8.0 cm SL 

male/unsexed;  

Description: Musculature of the back extending forward to above the front margin of the 

eyes; dorsal-fin origin slightly in front of the anal-fin origin . Pectoral fin not extending 

beyond tip of pelvic fin; 25-32 branched anal-fin rays; dark outline on first few lateral line 

canals; 12 gill rakers on 1st arch . 

Distribution: Asia: Mekong and Chao Phraya basins ; and Indonesia . 

Biology: Occurs in lowland rivers including streams adjacent to the peat areas . Found at the 

surface in large rivers and lakes. At high water it moves into the flooded forest. Usually 

occurs together with P. oxygastroides and P. williaminae. Used to make prohac . 

 

Paralaubuca harmandi  Sauvage, 1883 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Cultrinae 

Environment / Climate / Range: Freshwater; benthopelagic.   Tropical 

Max length : Max length : 21.9 cm SL male/unsexed; ; common length : 13.5 cm TL 

male/unsexed;  

Description:  

Distribution: Asia: Chao Phraya (Thailand) and Mekong basins. 

Biology: Usually found as scattered individuals in shallow and medium depths of large rivers. 
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Feeds on zooplankton and insects of larger size than seen in other members of the genus. 

Used to make prahoc . 

 

Paralaubuca riveroi  (Fowler, 1935) 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Cultrinae 

Environment / Climate / Range: Freshwater; benthopelagic.   Tropical 

Max length : Max length : 18.0 cm SL male/unsexed;  

Description: Lateral line continuous; nearly straight dorsal profile; 41-56 gill rakers on the 

first arch . 

Distribution: Asia: Malay Peninsula, Chao Phraya and Mekong basins and Maeklong basin . 

Biology: Occurs in shallow and medium depths of large rivers, usually caught as scattered 

representatives in schools of the other species in this genus. Feeds mostly on zooplankton and 

occasionally insects. Used to make prahoc . 

 

Parambassis wolffii  (Bleeker, 1850)  

Duskyfin glassy perchlet 

 

Perciformes (Perch-likes) > Ambassidae (Asiatic glassfishes) 

Environment / Climate / Range: Freshwater; demersal.   Tropical; 18°C - 25°C. 

Max length : Max length : 20.0 cm SL male/unsexed; ; common length : 9.4 cm SL 

male/unsexed;  

Description: Second anal spine conspicuously enlarged . 

Distribution: Asia: discontinuous distribution in mainland and insular southeast Asia: Chao 
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Phraya and Mekong basins; islands of Sumatra and Borneo . Reported from the river systems 

of Maeklong, Peninsular and Southeast Thailand . 

Biology: Found in main rivers and lakes . Occurs in sluggish rivers and floodplains. Grows to 

a fairly large size and is probably the most common species of this family, seen in the markets. 

Feeds on insects, crustaceans, and small fish. Used as feeds for caged fishes . 

 

Phalacronotus bleekeri  (Günther, 1864) 

 

Siluriformes (Catfish) > Siluridae (Sheatfishes) 

Environment / Climate / Range: Freshwater; demersal; potamodromous .   Tropical 

Max length : Max length : 60.0 cm SL male/unsexed;  

Description: Dorsal spines (total): 0; Dorsal soft rays (total): 0; Anal soft rays: 77 - 85. 

Maxillary barbels extending to eyes, mandibulary ones minute. Dorsal fin absent; pectoral 

fins much shorter than head, with a denticulated spine; pelvic fins small; anal fin long, its base 

2.8-3.0 times HL . Head 4 2/3 times in SL; vomerine teeth in smoothly curved band; short 

maxillary barbel not extending beyond jaw; mandibular barbels shorter than eye width; caudal 

peduncle lacking dark blotch at its base . Body depth 5.1-5.9 times in SL . 

Distribution: Asia: Cambodia and Thailand to Malaysia. 

Biology: Occurs in rivers, streams and lakes as well as in impoundments . A migratory 

species . Undertakes lateral migrations from the Mekong River into smaller tributaries and 

into the floodplains at the start of the flood season, returning back to the main river channel 

when the water begins to recede at the onset of the dry season . Migrations are triggered by 

the first rainfall at the end of the dry season, as well as water level changes. Lunar cycle 

affects also the movements. Returns to the river from the floodplain and tributaries on, or 

immediately before, the full moon . Feeds on small fishes, shrimps and aquatic insect larvae . 

 

Poropuntius deauratus  (Valenciennes, 1842) 
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Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: Freshwater; benthopelagic; potamodromous .   Tropical; 

12°C - 24°C  

Max length :  

Description: Caudal fin very pale yellow (live specimens), with dark upper and lower 

margins; specimens at least 6 cm SL with well developed breeding tubercles on lower half of 

the posterior part of body; last simple dorsal fin ray slender, with a very weak serration along 

its posterior margin . 

Distribution: Asia: apparently endemic to an area south of Hue, Viet Nam. 

Biology:  

IUCN Red List Status: Endangered (EN) . 

 

Puntioplites proctozystron  (Bleeker, 1865) 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: Freshwater; benthopelagic; potamodromous .   Tropical 

Max length : Max length : 30.0 cm TL male/unsexed;  

Description: Body color brownish with reticulated dark scale edges; 17-22 dorsal spine 

serrations; serrated anal spine; very dark median fins, never orange . Last simple dorsal ray 

not reaching caudal fin in adults; dark grey anal, caudal and dorsal fins . Origin of pelvic fin 

opposite to origin of dorsal fin; lateral line decurved and extending to middle of caudal 

peduncle . 

Distribution: Asia: Maeklong, Chao Phraya and Mekong basins and Malay Peninsula. 

Biology: Inhabits large, slow flowing rivers . Commonly found in standing and slowly 
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moving water of streams, canal, ditches and reservoirs. Moves into flooded forests and 

marshes during high water periods. Usually occurs around submerged aquatic or inundated 

terrestrial vegetation where it consumes some algae but mostly insects and zooplankton. 

Larger fish are marketed fresh while smaller ones are used to make prahoc along the Tonlé 

Sap, Cambodia . Reaches more than 30 cm in length . 

 

Rasbora aurotaenia  Tirant, 1885  

Pale rasbora 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Danioninae 

Environment / Climate / Range: Freshwater; benthopelagic.   Tropical 

Max length : Max length : 15.0 cm SL male/unsexed;  

Description: Depth 3.1-4.2 times in SL; lateral line complete; pale in color with distinctive 

neon green stripe running above dark mid-lateral streak when alive . Dorsal fin origin closer 

to caudal fin base than eye; caudal fin bright yellow in life, with black posterior margin . 

Distribution: Asia: Chao Phraya and Mekong basins . Reported from Maeklong River . 

Biology: Occur near the surface of ponds, canals and streams. Often found in turbid waters. 

Probably feed mostly on exogenous insects and also on some algae. Spawning sites are found 

in rivers and ponds . Mature adults probably breed during the rainy season. Occasionally sold 

fresh. Probably used to make prahoc . 

 

Rasbora borapetensis  Smith, 1934  

Blackline rasbora 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) > Danioninae 

Environment / Climate / Range: Freshwater; benthopelagic; pH range: 6.5 - 7.0; dH range: ? 

- 12.   Tropical; 22°C - 26°C  

Max length : Max length : 6.0 cm SL male/unsexed;  
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Description: Dorsal soft rays (total): 9; Anal soft rays: 8. Has an incomplete lateral line, 

reaching at most to anal-fin origin; a dark brown mid-lateral stripe from gill opening to 

somewhat in front of caudal-fin base, not widening posteriorly  and above it a second, pale 

stripe . No black pigment on fins . 

Distribution: Asia: Mekong, Chao Phraya and Meklong basins; also northern Malay 

Peninsula. 

Biology: Occurs in swamps , ponds, streams and drains, usually in slow flowing, often 

somewhat turbid water . Found from midwater level to surface in nearly all ponds, ditches, 

canals and reservoir margins of 2 m depth or less . Inhabits medium to large rivers, flooded 

fields and brooks of the middle Mekong . Feeds on zooplankton, insects , worms and 

crustaceans . Very popular aquarium fish . 

 

Sikukia gudgeri  (Smith, 1934) 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: Freshwater; benthopelagic; potamodromous .   Tropical 

Max length : Max length : 18.0 cm SL male/unsexed;  

Description: Dorsal soft rays (total): 8; Anal soft rays: 8. Anal fin with 5 branched rays; no 

black spot on the anterior base of the dorsal fin, but the tip of the fin blackish . Gill rakers on 

first arch 30-33 . Silvery color . 

Distribution: Asia: Mekong and Chao Phraya basins. 

Biology: Occurs in large upland rivers, usually near the bottom of the channel over sand 

substrate . Enters flooded fields . Frequently overlooked and rarely recorded due to its rather 

nondescript appearance and its occurrence along the very bottom of the river over sand 

substrate. Always found in flowing water and little is known about the migratory habitats of 

this species. All specimens examined had mouths full of sand which is strained for detritus, 

diatoms, algae, worms and other organisms. Taken in large numbers by trawls and haul seines 

in the middle Mekong along the Thai-Lao border . 
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Sikukia stejnegeri  Smith, 1931 

 

Cypriniformes (Carps) > Cyprinidae (Minnows or carps) 

Environment / Climate / Range: Freshwater; benthopelagic; potamodromous .   Tropical 

Max length : Max length : 12.0 cm TL male/unsexed;  

Description: Dorsal soft rays (total): 8; Anal soft rays: 9. Has black spot at the base of the 

anterior dorsal fin ray; dark green back ; 25-27 gill rakers on first arch ; 6 branched anal-fin 

rays . 

Distribution: Asia: Mekong, Chao Phrya and Meklong basins and Malay Peninsula. 

Biology: Occurs in lowland rivers. Rarely found in large numbers. Little is known about the 

biology of this species. Reported to be herbivorous . Used to make prahoc along the Tonlé 

Sap, Cambodia. 

 


