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Abstract 

Dry-season migration patterns at selected sites on the section of the Lower Mekong 
River which flows through Southern Lao PDR were investigated. The study was carried 
out from 1995 to 1997, following exploratory studies in 1994, in cooperation with local 
artisanal fishers at a key fishing site in Muang Khong district, specifically, to compare 
variations in migratory patterns between years. In 1996, the study was expanded to include 
an important fishing village near the town of Pakse, some 130 km upstream from the 
Muang Khong site, which provided a spatial dimension to the investigation. Lunar cycles 
and hydrological conditions were monitored and related to standardized catch (CPUE). 
Biological examination of migratory species revealed important information regarding the 
nature of the migrations. Dry-season, upstream potamodromous migrations, dominated 
by cyprinids and exhibiting marked periodicity, were found to be directly linked to the 
new moon phase of lunar cycles. Lunar-orientated migration patterns appear to be 
affected by changes in the local hydrological conditions. 
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Warren (1994) report on an association between the lunar-dependent Chinese 

New Year and large-scale upstream movements of cyprinid fishes. Roberts and 

Baird (1995) consider the upstream dry-season migration to originate in Cam

bodian waters and state that it is a daytime, non-reproductive migration domi

nated by cyprinids. They describe the migrations as occurring in waves, stron

gest of which takes place on or about the Chinese New Year. 

We define migration as any purposeful, seasonally regular type of move

ment of individuals from one ecologically distinct zone to another. Catch 

(CPUE) was used as an index of the intensity of migratory activity at specific 

locations and we consider it the product of both localized fish abundance and 

degree of fish movement. 

Specifically, the obiectives of these studies were to identify the main mi

gratory species, the timing, duration, direction, purposes, main influencing 

factors and the change in magnitude of migration between years. 

Materials and Methods 

The Mekong River in Southern Lao PDR enters the Muang Khong area at 

approximately 14° 80 N and then divides into many large channels separated

by hundreds of mainstream islands (Fig. 1). This area supports some of the 

most productive fisheries in the country and is widely acknowledged as an im

portant site for feeding and reproduction of many lower Mekong fish species 

(Roberts 1993; Roberts and Warren 1994). At about 13° 44 N, the Mekong

passes over the Khone Waterfalls just before entering Northern Cambodia (Fig. 

1). 
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Fig.l Map of the study areas in Southern 
Lao PDR. The main map showing the 
various mainstream islands and the Great 
Fault Linc at Khone Falls is an enlargement 
of the smaller inset showing the countries 
of S.E. Asia. The other inset at the top of 
Fig. l shows the position ofHadsalao Village 
relative to the town of Pakse, 130km 
upstream from Khone Falls. 
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a multiple regression model, migratory activity was found to be significantly 

related to lunar phase (P=0.006) and water depth (P=0.049). 

In 1996 and 1997, apart from minor fluctuations and periods of stabiliza

tion, water level increased at, or just prior to, new moon. During these periods 

of increasing water level, or the periods of stabilization that followed, migratory 

activity decreased temporarily but intensified again when water levels began 

declining (Fig. 2). However, neither 1996 and 1997 showed a significant rela

tionship between migratory activity and lunar phase or water depth. 

During the EDS study, water depth decreased continuously from the first 

sampling day at two days before the first full moon to the last sampling day at 

eight days after the second full moon without stabilizing or increasing at any 

time (Fig. 3). Migratory activity gradually increased over the same period until 

three days after new moon, when it peaked and then decreased again, return

ing to a very low level at the end of the study (Fig. 3). Migratory activity was 

significantly related to lunar phase (P=0.027), but not to water depth. 

At Hadsalao Village during the DSC study in 1996, migratory activity 

was most intense towards the end of the study, seven and twelve days after the 

new moon, respectively (Fig. 4). At Hat Village, migratory activity showed two 

main peaks; the first at new moon and the second seven days after the new 

moon. 
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Fig. 3 Migratory activity for all species together during EDS study at Hat Village, Muang Khong 
in 1996. Data were recorded on every sampling day and non-sampling days are indicated where 
no data entry exists. (FM= Full Moon, LQ = Last Quarter, NM;: New Moon, FQ = First 
Quarter). 
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contained either little food, or were empty. The predominant food item for all 

nine species was a filamentous chlorophyte. S. stejnegeri was also apparently 

feeding on small gastropod molluscs (Table 3). Most individuals of most species 

examined had moderate to heavy deposits of lipid around their viscera. Excep. 

tions were G. pen,wcki and S. stejnegeri. Approximately half the H. malcolmi 

examined contained moderate to heavy lipid deposits (Table 3). 

Length-weight relationships and related statistics of the most important 

migratory species landed at Hat Village during dry-season studies from 1994 

to 1996 are presented in Table 4. 

Discussion 

Our studies suggest that upstream dry-season migrations of certain fish 

species past Hat Village, Muang Khong, take place during the darkest periods 

of at least the first and second lunar cycles following the winter solstice. 

Welcomme (1985) states that whitefish migrations in the Mekong take place 

only during the second quarter to the full moon phase each month, and Lieng 

et al. (1995) report movements in the Tonie Sap River during the full moon 

phase in January and February, as fish move out of Cambodia's Great Lake. 

Limited data do not link movements to lunar cycles at Pakse. Movements 

during the monthly dark period at Muang Khong may be specific to that area 

and might represent an adaptation to predator avoidance. Nocturnal 

Table 4. Length-weight relationships and related statistics of the most important migratory 
species landed at Bat Village, Muang Khong, during dry season studies from 1994 to 1996. 

Species n Mean B. Wt(g) Mean TL(cm) a b r2 

C. molitorella. 24 257.3±32.2 28.6±1.0 0.0062 3.141 98.6 
(83.0-808.0) (20.8-41.5) 

M. erythrospila 256 155.5±3.0 24.9±0.2 0.0160 2.847 89.3 
(60.0-:302.0) (18.7-:!2.6) 

L. erythropterus !:JG 2:-!G.2±10.1 26.8±0.4 0.0181 2.854 97.4 
(21.0-644.0) (12.2-40.G) 

B. behri 93 275.1±40.7 24.4±0,8 0.0091 3.113 98.2 
(65.0-2640.0) (15.9-55.0) 

G. pen,wcki 28 67.7±4.9 18.3±0.4 0.0113 2.975 94.:J 
(25.0-l19.0) (13.3-22.8) 

C. 111 icrofopis 181 l:J0.4±3.4 24.:J±0.2 0.01:!7 2.861 91.8 
(78.0-454.0) (20.7-37.0) 

S. slejnegcl'I: 13:J 111.2±5.0 19.9±0.:J 0.0205 2.843 97.1 
(27.0-249.0) (13.0-27.6) 

s. bandanensis 348 72.0±2.3 17.9±0.2 0.0172 2.863 95.0 
(27.0-378.0) (11.9-32.0) 

H. malcolm.i 297 146.4±4.0 23.3+0.2 0.0124 2.959 95.9 
(40.0-464.0) (17 .0-36.4) 

Note: Means are shown with standard errors and ranges are given in parentheses. 
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in reproductive condition during the low water season. The presence of sexu

ally mature individuals has been used by others to identify proximity to repro

ductive habitats (O'Herron et al. 1993). Their low numbers (H. malcolmi), or 

total absence (S. stejnegeri), in landings at Pakse suggest that their reproduc

tive migrations terminate between Pakse, and close to Muang Khong. 

Large beds of filamentous chlorophyte begin developing in the Muang 

Khong area during the January to February period, forming an important di

etary item for most species. For non-juveniles of some species (G. pennocki, M. 

erythrospila and S. bandanensis), oily lipid accumulation was generally accom

panied by further gonadal development. In mature H. malcolmi and S. 

stejnegeri, many individuals lacked fatty reserves. Presumably energy reserves 

for these species had been mostly diverted to gonadal development and, or, 

utilized during the migratory journey to Muang Khong. Bayley (1973) noted 

that large quantities of fat stored alongside the intestines of migratory charac

ins in the Pilcomayo River, South America, gradually diminished towards the 

end of the migratory season. 

These migration studies have provided a primary overview of the nature 

and importance of some dry-season fish movements at selected sites along the 
Mekong River of Southern Lao PDR. By relating standardized catch to lunar 

phase and hydrological factors, we have attempted to demonstrate the depen

dence of the movements on external factors. The Mekong River Basin ecosys

tem generally has received little in the way of scientific study and remains for 

the most part very poorly known and described. A thorough understanding of 
mainstream and tributary fish movements within the basin, and the factors 

controlling them, will require a large-scale, regional research effort from all 

riparian countries of the Lower Mekong. 
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