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1. SITES SURVEYED AND GENERAL METHODOLOGY 
 
The study area encompasses the plains between the Xe Kong and Xe Pian rivers, together 
with a nong complex to the north among some tributaries of the Xe Pian (see Map). 
 
A rapid assessment was carried out at each of the nongs visited. The objective of the 
assessment was to highlight the biodiversity and socio-economic characteristics wetlands 
in the Attapeu project area and provide information on the ecosystems services provided 
by the wetlands. The information gathered is to be used to design more in depth 
ecological surveys.  
 
Information on individual nongs was gathered according to the Level 4 data sheet of the 
Asian Wetland Inventory (AWI) Manual (Finlayson et al.???). In addition, an assessment 
of the two nong complexes was carried out at a higher level. The AWI, as a basis, has 
four levels of detail, focusing down from an entire river basin, to a sub catchment, then a 
wetland complex within that sub-catchment and finally focussing in more detail on 
individual wetlands and their habitats. 
  
However, in this case, five levels of detail seem to be required in order to capture the 
logical increase in detail: 
 
Level 1: Mekong River Basin 
Level 2: Xe Kong River Basin 
Level 3: Xe Pian sub catchment 
Level 4: Nong complexes 
Level 5: individual nongs 
 
Since the additional level (nong complexes) falls between Levels 3 and 4, it is 
provisionally called “Level 3.5”.  
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The conductivity readings for the lava field nongs are very low, and can be classed as 
oligotrophic. The single reading for the plains nongs, Nong Na Seng Ek Noi, had a much 
higher reading of 189.2 uS/cm. 
 
 
In some nongs, the water appeared slightly coloured due to high amounts of dead organic 
matter in the water. Linked to this, the Dissolved Oxygen levels at least in the highly 
vegetated nongs is likely to be low due to high loads of decomposing organic matter in 
the water. 
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4. FLORA 
 
Wetland plants encountered in the nongs were identified as far as was possible in the 
field, with notes and photographs taken of those which could not be identified. Their 
growth form was also noted. It should be remembered that this was not a comprehensive 
plant survey, but merely a rapid identification of the plants encountered. The plants 
recorded are shown in Table 4.  Those taxa whose identification has not been confirmed 
are prefixed with “cf” 
 
Due to the difficulty of identifying grasses, these were mostly only recorded according to 
their growth form; Emergent, creeping and floating. 
 

Table 4: Macrophytes recorded in nongs; 29 November to 6 December 2005 
SPECIES/GROWTH 
FORM 

NONGS IN WHICH 
FOUND 

NOTES 

SUBMERGED, ROOTED   
Najas cf graminea Nong Lom,   
Hydrilla verticillata Nong Lom, Nong Peur, Nong 

Kameam 
 

UNID cf Hydrilla 
(UNID SP A) 
 

Nong Lom, Nong Nyau, Nong 
Na Sang Ek 

Leaves similar to Hydrilla, but slightly 
longer, but also has emergent leaves 2-
3 cm above surface 

Ottelia cf alismoides Nong Peur, Nong Khe Leaves more elongated than O. 
alismoides 

Limnophila cf heterophylla Nong Peur Crushed leaves smell of turpentine 
UNID SP B 
(Violaceae?) 

 Emergent (to 20 cm) white, purple and 
yellow flowers, submerged leaves. Not 
found at any other nong during 
Nov/Dec ground survey 

UNID cf Rotala 
(UNID Sp C) 

Nong Khe Detached specimens observed, red 
leaves 

SUBMERGED NON-
ROOTED 

  

Ceratophyllum sp. Nong Lom  
Utricularia sp. Nong Peur, Bung Poulom  
FREE FLOATING   
Azolla sp Nong Lom  
Salvinia sp Nong Ghe INVASIVE 
FLOATING-LEAVED, 
ROOTED 

  

Nymphaea sp Nong Lom White flowers 
Nymphoides cf indica Nong Lom, Nong Na Sang Ek, 

Nong Peur, Nong Kameam, 
Nong Khe 

 

Nymphoides cf hastatum Nong Peur Yellow flowers like peltata, but leaves 
smaller 

EMERGENT   
Scirpus cf grossus Nong Lom, Nong Nyau, Nong 

Peur 
 

cf Oryza (wild rice) Nong Peur  
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SPECIES/GROWTH 
FORM 

NONGS IN WHICH 
FOUND 

NOTES 

cf Eleocharis  Nong Peur, Nong Kameam Sedge with tubular stems 
cf Hypolythrum Nong Boua, Nong Na Sand Ek 

Noi, 
 

CREEPING   
Grass cf Leersia Nong Lom, Nong Nyau, Nong 

Na Sang Ek, Nong Na Sang Ek 
Noi, Nong Peur, Nong Kameam, 
Nong Khe, Bung Poulom Nong 
Ghe 

 

Ludwigia adscendens Nong Lom  
AMPHIBIOUS   
Marsilea sp Nong Lom, Nong Boua, Nong 

Nyau, Nong Na Sang Ek Noi 
Often observed around drying edges 

Polygonum cf tomentosum Nong Lom, Nong Kameam, 
Nong Khe 

White flower spikes 

Aeschynomene indica Nong Lom Leguminosae: 
Fabaceae 

Monochoria vaginalis Nong Na Sang Ek  
Ceratopteris sp. (fern) Nong Peur  
cf Equisetum (fern) Nong Peur  
Colocasia sp Nong Khe  
cf Nephrolepis (fern) Nong Khe, Nong Ghe  
Stenchlaena palustris (fern) Nong Ghe Climber,scrambler 
OTHERS   
Butea monosperma (tree) Nong Kameam Found in areas which are inundated 

around edges of some nongs and among 
rice fields 

Filamentous algae Nong Na Sang Ek Noi  

 

27 species of macrophytes (excluding the two genera of grasses shown in Table 3) were 
recorded. Three species remain to be identified to genus. A Hydrilla-like macrophyte 
(UNID Sp A) with very small emergent flowers with both submerged leaves and 
emergent leaves was recorded from at least three nongs. It is amphibious and was 
observed growing in water and on mud by the side of nongs. It seems more common on 
mud around the nongs which has been disturbed by water buffalo. 
 
UNID Sp C was encountered as detached specimens in Nong Khe. It resembles Rotala in 
appearance and many of the leaves were red. No flowers were observed. 
 
The most interesting was UNID Sp B, which was only found in Nong Peur. This had long 
narrow submerged stems with elongated leaves in whorls of four. 
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Figure 1: Leaves and flowers of UNID Sp C from Nong Peur. 

 
The purple, yellow and white flowers are borne on a stalk c 20 cm above the waters 
surface (Figure 1). The flowers are reminiscent of the Family Violaceae, although no 
information can be found on any aquatic Violaceae which fit this description. 
 
With reference to Table 5, Nong Lom and Nong Peur had the greatest species richness of 
macrophytes recorded during this rapid survey. There seemed to be a greater diversity of 
macrophytes in the more undisturbed lava fields. It is possible that the trampling and 
turbidity by water buffalo in and around many of the plains nongs limited the diversity 
there. 
 
In most of the nongs, emergent, creeping and amphibious species dominated and in the 
more undisturbed lava filed nongs, these made up c 90% of the cover, with very little 
open water. 
 
It is likely that more in-depth botanical surveys will record many more aquatic 
macrophytes. 
 
Only one invasive was found – the free floating fern Salvinia. This was found in only one 
nong: Nong Khe in the lava field. There is some concern that this weed could be washed 
down to the Xe Pian River in times of flood. However, the situation regarding invasive 
plants is generally good. Two of the most threatening, Water Hyacinth Eichhornia 
crassipes and sharp-spined mimosa Mimosa pigra, were not encountered at any time 
during the survey in the demonstration site. 
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GROWTH FORM/ 
NUMBER 
OF SPECIES 

NONG 
LOM 

NONG 
BOUA 

NONG 
NYAU 

NONG NA 
SANG EK 

NONG NA 
SANG EK 
NOI 

NONG 
PEUR 

NONG 
KAMEAM 

NONG 
KHE 

NONG 
POULOM 

NONG 
KHE 

SUBMERGED, 
ROOTED 

3     3 1 2   

SUBMERGED, 
NON-ROOTED 

1     1   1  

FREE FLOATING 1         1 
FLOATING-
LEAVED, ROOTED 

2     2 1 1   

EMERGENT 1 1 1  1 3 1    
CREEPING 1 1 1 1 1 1 1 1 1 1 
AMPHIBIOUS 3  1 1 1 2 1 3  2 
TOTAL No OF 
SPECIES 

12 2 3 2 3 12 5 7 2 4 

 
Table 5: Numbers of species of aquatic macrophytes recorded in the nongs according to growth form
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5. FAUNA 
Whilst this rapid assessment did not allow for any surveys of fauna, information 
supplied by local people is given here, together with a summary of the latest work in 
order to provide a basis for some of the recommendations given below. 

5.1 AVIFAUNA 
 
Previous surveys of the Xe Pian NBCA (e.g. Timmins et al 1993) have highlighted 
the area between the Xe Pian and Xe Kong rivers, including the Xe Khampho River, 
as of global significance for large waterbirds and several other wetland-associated 
birds. (Sarus Crane Grus antigone is one of the four flagship species of the project).  
In addition, BirdLife International (2003, 2005) has identified two Important Bird 
Areas (IBAs) which cover the survey area. The Xe Kong Plains IBA (LA 020) covers 
the plains area between the Xe Kong and Xe Pian rivers, whilst a part of the Xe 
Khampho/Xe Pian IBA (LA 019) covers the lava field wetlands. 
 
The species of waterbirds considered significant in LA 020 IBA (Xe Kong Plains), are 
shown in Table 6, whilst the significant waterbirds in LA 019, the Xe Khampho/Xe 
Pian IBA, are shown in Table 7. 
 

SPECIES 
GLOBAL 
THREAT 
STATUS 

Lesser Adjutant (Leptoptilos javanicus) VU 

White-shouldered Ibis (Pseudibis davisoni) CR 

Giant Ibis (Thaumatibis gigantea) CR 

Sarus Crane (Grus antigone) VU 

Masked Finfoot (Heliopais personatus) VU 

Woolly-necked Stork (Ciconia episcopus) LC 

Lesser 
Fish-eagle (Ichthyophaga humilis) 

NT 

Grey-headed Fish-eagle  (I. Ichthyaetus) NT 

Oriental Darter (Anhinga melanogaster) NT 

Table 6: Globally threatened waterbird species recorded in LA020 IBA (Xe Kong Plains) 
VU: Vulnerable: EN: Endangered: CR: Critically Endangered; NT: Near-threatened 
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SPECIES GLOBAL THREAT STATUS 
White-winged Duck (Cairina scutulata) EN 
Masked Finfoot (Heliopais personata) VU 
Lesser Fish Eagle (Ichthyophaga humilis) NT 
Oriental Dater (Anhinga melanogaster) NT 
Greater Adjutant (Leptoptilos dubius) EN 

Table 7: Globally threatened waterbird species recorded in LA019 IBA (Xe Khampho/Xe 
Pian). The lava field wetlands are included within this IBA. 
VU: Vulnerable: EN: Endangered: CR: Critically Endangered; NT: Near-threatened 

  
In addition, there are several significant species associated with the major rivers: 
Great Thick-knee Esacus recurvirostris, River Lapwing Vanellus duvaucelii, Small 
Pratincole Glareola lactea, River Tern Sterna aurantia and the recently described 
Mekong Wagtail Motacilla samveasnae (Duckworth et al 1998, 1999). 
 
Most the records given in Tables 6 and 7 seem to be records from comprehensive 
surveys in the period 1992 to 1995. Since then, according to MWBP (2005b), there 
have been further sightings of Sarus Crane in the area in 1997 (During an 
International Crane Foundation helicopter survey, a Sarus Crane nest was seen In the 
Xe Pian NBCA, although the actual site has not been divulged), and in February 2001 
in two nongs, Ban Nongkhe Sivilay in Sanamxay and at Nong Sad Noy. It is not clear 
whether the cranes are nesting in then area or are migrate to the nong complexes to 
feed. For all of the large waterbirds, there is a limited knowledge on the different 
habitats they use, seasonal movements and breeding biology.  
 
WWF Thailand (1997) considers that good ibis habitat is found near the confluence of 
the Xe Khampho and Xe Pian rivers and that the Xe Pian NBCA is of global 
importance for the conservation of giant and white-shouldered ibises. The area is 
considered regionally important for Sarus Crane and Woolly-necked Stork.  
 
During this survey Wolly necked storks were sighted on the Xe Pian River and River 
Terns were occassionaly seen on the Xekong.  
 
 

5.2 CROCODILES 
 
The Xe Pian/Xe Khampho plains hold on of the most viable of he remaining 
populations of the endangered Crocodylus siamensis in Laos.  This species is one of 
the four flagship species of the MWBP. 
 
Thorbjaranrson (2003) surveyed the lava field wetlands of Bung Khe and considered 
that the wetlands contain a small population of Crocodylus siamensis. 
 
The most recent survey of Bezuijen et al (2005) covered several areas where the 
crocodile occurs in Laos. They considered that the Bung Khe complex was the highest 
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priority for crocodile conservation in Laos, with confirmed nesting at Bung Poulom 
and a population estimate of between 29 and 70 individuals. Crocodiles have also 
been confirmed from the nearby Xe Kong River on the Cambodian side, raising the 
possibility that the lava field population may be part of a larger population. 
 
Their report also gives some very useful ecological and life history information which 
would be of use in devising management and conservation strategies. The major 
points are: 

 Within lotic habitats, ponds covered with a large proportion of vegetation 
seem to be much preferred over ponds with open water and seasonal 
freshwater marshes. 

 Crocodiles remain within permanent water bodies in the dry season and move 
out over the flooded plains to other water bodies, both permanent and 
seasonal, in the wet season. 

 Nesting sites seem to be found in markedly different situations: whilst most 
seem to be found on floating/creeping vegetation mats over water exposed to 
the sun, one was recorded on the bank of a pond in forest. No nesting sites 
were observed long rivers. 

 The nesting season seems to be during the dry season from February to June, 
with the late dry season probably being more important. 

 Major threats were considered to be disturbance through trampling and 
destruction of vegetation by livestock, principally water buffalo; and burning 
of forests around wetlands. Little commercial hunting continues at present, 
although it is thought to have been a major factor in the decline of populations 
in the past. 

 Local communities do not seem to consider the crocodiles a threat and attacks 
on humans seem to be non-existent or very rare. There are also cultural beliefs 
attached to crocodiles, with some local communities having regulations 
prohibiting the hunting of crocodiles. 

 
 

5.3 FISHES 
There does not seem to have been any specific fish surveys project area as yet. 
However, WWF Thailand (1997), carried out a rapid biodiversity survey of Xe Pian 
NBCA (including the plains west of the Xe Pian River adjacent to the area of the 
present rapid assessment), and recorded 167 species of fishes, including two, 
Probarbus jullieni and Chitala blanci, on the IUCN Red List. They considered that 
the number of fish species after more survey work may amount to around 250. 
 
As is the case in most of the Mekong Basin, the fish fauna of the project area can be 
divided into three major assemblages: 

 Fishes that are resident in water bodies and marshes on the plains 
 Fishes that are resident in the rivers 
 Fishes that seasonally migrate from rivers to plains wetlands, mostly for 

spawning. 
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During the survey, local people mentioned that the following species were resident 
and spawned in the nongs (Table 9). 
 
LAO NAME LATIN NAME NOTES 
LAVA FIELD 
WETLANDS 

  

Pa kor Channa striata Air breather 
Pa douk Clarius batrachus Air breather 
Pa khao Sikulia gudgeri Found on the bottom in large 

rivers? 
Pa khaeng Anabus testudineus Air breather 
Pa kadeurt ??  
Pa iit Schistura spp. Found mainly in fast flowing 

streams and major rivers? 
Pa seuw Oxygaster anomalura Surface feeders in the larger 

rivers? 
Pa seuw ow Oxygaster Spp. Surface feeders in the larger 

rivers? 
Pa tong  Either C. blanci or ornata, 

blanci is on the IUCN Red List 
Pa sout Hampala dispar Mekong endemic; found in 

slow-moving or standing water. 
Juveniles common in dense 
vegetation 

PLAINS WETLANDS   
Pa kor Channa striata Air breather 
Pa douk Clarias batrachus Air breather 
? Hemibagrus sp Not on Baird’s checklist of 

fishes in Xe Pian  
Pa khao Oxygaster anomalura Surface feeders in the larger 

rivers? 
Pa khaeng Anabas testudineus Air breather 
? Hemisilurus mekongensis Not on Baird’s checklist of 

fishes in Xe Pian  
Pa khao Sikulia gudgeri Found on the bottom in large 

rivers? 

Table 8: Species of fish resident and spawning in nongs according to local people. 
Scientifc names are tentative and were derived from the local names given by local 
people. Entries in the notes column are from Rainboth (1996) 

 
Baird, in WWF (1997), lists some of the economically important fish species which 
migrate from the major rivers up streams during the wet season for spawning within 
the Xe Pian NBCA. Some of these will spawn in the small streams on the plain, and 
some may move into the wetlands. Since the plains wetlands surveyed in this study 
are found between the Xe Pian and Xe Kong rivers, such spawning migrations are 
likely to be very important in the project area. Local people also mention the 
migration of fish to and from the lava field nongs, presumably from the Xe Pian 
River. These economically important migratory fishes mentioned in WWF (1997) are 
given in Table 10. 
 
LAO NAME SCIENTIFIC NAME 
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Pa Pian Scaphognathops bandanensis 
Pa Pak Hypsibarbus spp 
Pa No Khao Osteochilus melanopleurus 
Pa Sa-i Memongina erythrospila 
Pa Vian Fai Barbodes altus 
Pa Kot Leuang Mystus nemurus 
Pa Kheung Mystus microphthalmus 
Pa Va Na No Bangana behri 
Pa Sakang Puniplites falcifer 
Table 9: Species of migratory fish which may be important in the demonstration site. 

 
Thus, the plains and lava field wetlands are not only important in providing fish 
resources for local people directly, but may be very important in maintaining the 
populations of riverine fishes which use the nongs for spawning. However, at present, 
there is insufficient information on important questions such as how many species 
migrate to the nongs, how long the mature individuals stay and the length of time that 
juveniles spend in the nongs before they move to the main rivers. Such information is 
urgently needed for fishery management measures. 
 
The fish resources of the area are vitally important for local people and are the major 
source of protein, making up between 40 and 90% of the intake. Most fish caught are 
for local consumption and are not marketed.  
 

5.4 MAMMALS 
The Irrawaddy Dolphin Orcaella brevirostris, a MWBP flagship species, was seen in 
the past all year round in the Xe Pian River, but the last sightings seem to be from 
1994 on the Xe Pian River at Ban Mai (WWF Thailand 1997), whilst two dead 
individuals were recorded in the Xe Kong River in Saysettha District in 1997 
(MWBPb). 
 
The major reasons for the drastic decline in the dolphin populations are considered to 
be their inadvertent capture in large mesh gill nets, over-exploitation of their food 
(fish) and illegal hunting. 
 
In addition, the plains and lava field wetlands, especially the more permanent ones, 
are probably very important as watering places for large terrestrial mammals. WWF 
Thailand (1997) considered that the eastern block (the plains) of the Xe Pian NBCA 
as good banteng habitat and the wetlands, especially the more permanent ones, may 
be important in supporting the populations of this species. 
 

5.5 HERPETOFAUNA 

5.5.1 TURTLES 
WWF Thailand (1997) mentions the presence of two soft-shelled turtles within the Xe 
Pian NBCA, Amyda cartilaginea and Pelochelys bibroni. Soft-shelled turtles have 
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been commonly reported from the plains and are a preferred food species. A 
substantial decline in populations has been reported, which is probably due to 
increasing exploitation, especially since these turtles have a high trade value. 
 
During our survey, local people from Ban Pindon gave the following list of turtles 
occurring at Nong Khe. It is reasonable to assume that these species are widespread 
over the lava field nong complex. 
 

Lao name Common name 
Pa Fa Soft shelled turtle 
T(d)ao kheu Hard shelled turtle
T(d)ao ooluang Hard shelled turtle
T(d)ao fart Hard shelled turtle
T(d)ao ham nyang Hard shelled turtle
T(d)ao gnap Hard shelled turtle
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6. SOCIO-ECONOMIC IMPORTANCE 
 
The plain and lava field wetlands, despite their relatively small size, are of high socio-
economic importance for local communities.  The communities in the area are 
generally poor and rely on the rice harvest for their food security. There has often 
been a shortfall in the rice yield in recent years which has exacerbated the poverty in 
the area. At these times, the food resources of the wetlands become all the more 
important. 
 
The major livelihood activities are agriculture, fisheries, livestock raising and 
collection of NTFPs. 
 

6.1 AGRICULTURE 
Rice, the major crop, generally has low yields (0.8 – 1.5 T/ha) compared to the 
national average of 3.2 T/ha and can only last for 6 – 9 months of the year. Most rice 
fields are found in a wide band around shallow depressions in the landscape, which 
hold water bodies. There are few irrigation facilities so that only one crop per year is 
normally grown and the fields remain fallow for the remainder of the year. The signs 
are that the situation is worsening – an increase frequency and depth of flooding has 
ruined the rice crop inn several of the recent year on the plains. Concomitant with 
this, there seems to have been an increase in the populations of crabs, which are 
considered to be serious pests of rice.  
 

6.2 FISHERIES AND OTHER AQUATIC PRODUCTS 
Fisheries are ranked just below rice cultivation in importance in meeting food 
requirements, being the most important source of animal protein. Most fishing (for the 
larger and more expensive species) takes place on the major rivers; the Xe Kong and 
Xe Pian. This is mainly carried out by men, using cast nets in rapids sections, 
directional traps close to the banks and large mesh gill nets in deeper pools. In 
contrast, women and children carry out most of the gathering activities for fish, 
shrimps, molluscs, turtles and frogs in the nongs. Other common fishing gears include 
various types of fence traps in the smaller streams, small bamboo traps in standing 
water and set hook and line. 
 
Aquatic resources from nongs (fish, shrimps, molluscs, frogs, turtles and mushrooms) 
are vitally important at times when other food is scarce. 
 
Most fish caught for locally consumed, with few being marketed at present, although 
improved access to the area may lead to an increase in fish being caught for more 
remote markets. Baird, in WWF Thailand (1997) makes the point that the health of 
the fisheries of the area is extremely important not only for the local people, but also 
for the wildlife populations, which may be hunted if fish become scarce and yields 
fall. Thus the maintenance of the abundance and diversity of fishes in the area is vital 
for local communities and for biodiversity conservation in general. 
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WWF (1997) mentions some customary fishing regulations within the Xe Pian NBCA 
which act to conserve the fishery resources. These would form a good basis for the 
implementation co-management strategies in the project area. 
 
Some wetland species of plants are collected for mat and basket weaving such as Feu 
Scirpus cf grossus. It is not known whether the tubers of the sedge Eleocharis are also 
collected. 
 

6.3 LIVESTOCK 
Most communities possess substantial numbers of water buffalo. These represent 
“money in the bank” and may need to be sold off if the rice crop fails in times of 
need. 
 
The plains wetlands (Nong Lom, Nong Boua, Nong Nyau, Nong Na Seng Ek and Na 
Seng Ek Noi), are particularly important for water buffalo watering, where the buffalo 
have modified the nongs, destroying portions of the emergent and floating/creeping 
vegetation, hindering the re-establishment of vegetation as the nongs dry out, making 
deeper area in which to wallow and causing high turbidity. While buffalo do use the 
lava field nongs, their impact seems to be less, with mush intact vegetation around the 
nongs and large areas covered with emergent and floating/creeping vegetation.  
 

6.4 COLLECTION OF NTFPs 
Collection of mak seng boua/beua fruits is a significant activity, with the fruits being 
sold in local markets. Resin from dipterocarps are used for lighting. 
 
In terms of socio-economic importance, it seems that a division can be drawn between 
the plains nongs and the lava field nongs. The plains nongs seem to be moiré heavily 
utilised than by people, especially in terms of rice field development around the nongs 
and the use of nongs and their surroundings for livestock grazing and watering. Many 
also have limed bankside vegetation caused by trampling. This may be due to their 
greater accessibility from surrounding villages and the greater population density 
around the plains compared to the lava field. 
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7. ECOSYSTEM BENEFITS 
 
The benefits that the nongs provide can be divided into three classes: 

 Harvestable resources such as fish and water 
 Services such as flood control and stream flow regulation 
 Attributes such as biodiversity and cultural values 

 
The benefits that the nongs provide or are thought to provide are discussed below. In 
addition, a rapid assessment technique for ecosystem services will be developed and 
field-tested for the project area wetlands. 
  
The main point is that individual nongs may not be very significant in themselves due 
to their small size. However, when the numerous nongs are considered together as a 
complex, their importance is high. 
 
The categories of benefits that are listed below are based upon Kotze et al (2005). 
 

7.1 HARVESTABLE RESOURCES 

7.1.1 Water supply 
The nongs are very important for the provision of water, both for local people, their 
livestock and wildlife, especially during the dry season. They may be used by people 
directly for water, or the nongs may serve to maintain base flows in streams which are 
used for drinking purposes. Those most important in this respect are permanent nongs 
with no outflow. For a given surface area, these types of nongs will hold water longer 
than nongs with an outflow, with the only losses being from evapotranspiration and 
groundwater recharge. In the dry season, these nongs will be the only source of water 
over a wide area and will attract many large mammals and waterbirds, so that their 
importance may be out of all proportion to their size; i.e. their value for the 
maintenance of biodiversity will be disproportionately high. 
 

7.1.2 Fishes and other aquatic products 
Larger, more permanent nongs with a variable depth and with a mosaic of open water 
and emergent vegetation are the most significant for the provision of a variety of 
wetland products. Most of the nongs are important for the provision of aquatic 
products such as fishes, turtles, frogs, shrimps, molluscs and plants for food and 
handicrafts. They are especially important in times of food scarcity, so again, their 
value is out of proportion to their size. They are also important in maintaining the 
biodiversity and ecological functioning of the wider area in providing a wide array of 
food for wildlife; e.g. the tubers of the sedge Eleocharis are the preferred food items 
of Sarus cranes. 
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7.1.3 Provision of cultivated foods 
Many of the plains nongs are in extensive shallow depressions surrounded by wide 
bands of rice fields. Rice is the major food source for the local communities and so 
the areas of seasonally inundated land around the nongs are vitally important for food 
security. 
 

7.2 SERVICES 

7.2.1 Flood Attenuation 
Those nongs which large and dry out completely at the end of the dry season and so 
provide a large volume to absorb floodwaters are most important in this respect. It has 
to be emphasised, however, that due to their small size and volume, individual nongs 
will not be that important in themselves, but the combined effect of several nongs will 
be higher. For example, as floodwaters inundate the lava field during the wet season, 
the numerous nongs may collectively have a significant impact in reducing flood 
peaks by holding some floodwaters back in the nong complex. 
 
The plains wetlands are not as important in flood attenuation as wetlands on true 
floodplains – oxbows, especially recently cut-off oxbows, are deep and provide a 
large volume to absorb floodwaters. Nongs on the Xe Kong/Xe Pian plains are less 
than 2 deep and not provide a large volume to absorb floodwaters. 
 

7.2.3 Groundwater Recharge and Streamflow Regulation during 
low-flow periods 
The presence of nongs, especially the more permanent ones with no surface outlet, 
will provide recharge of the groundwater well into the dry season, maintaining the 
water table at a high level and maintaining base flows in streams such that they do not 
dry out. 
This is also important for maintaining the natural vegetation types, in sustaining any 
dry season crops that may be grown and grassland for grazing by livestock. 
 

7.2.4 Sediment Trapping 
This service is related to that of flood attenuation. Floodwaters which spread out on 
the lava field and the plains will be reduced in velocity and suspended sediments will 
settle out. Again, when individual nongs are considered, their importance is probably 
low. When the entire ecosystem is considered, the importance rises substantially. Both 
the lava field and the plains have much shrubby vegetation and forest which will act 
to retard water movements and facilitate the settling out of sediment. However, it 
must be borne in mind that the lava field and the plains are not wetlands in 
themselves. Thus, floodwaters receding back into the river will be less turbid than the 
floodwaters which inundated the lava field and plains.  
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8. THREATS 

8.1 INVASIVE SPECIES 

8.1.1 FLORA 
Only one wetland invasive species was recorded during the surveys, a Salvinia 
species. This was found in Nong Ghe, one of the downstream pools that make up the 
nong complex in the lava fields north of Ban Pindon. Why only this nong was infested 
and how the Salvinia got there is a mystery. 
 
Happily, two of the most noxious exotic species which have caused great problems in 
other wetland areas in Asia, water hyacinth (Eichhornia crassipes) and giant mimosa 
(Mimosa pigra) were not found. Despite this, there should be concern about the 
potential invasion of the area by these plants.  
 
Mimosa pigra has established itself on sandbars in the Siphandone Wetlands during 
the last ten years (Maxwell 2003), whilst it is also present in Savanakhet and around 
Pakse (Than Triet nd). If it establishes itself in the project area, it could become a very 
serious pest in the rice fields and displace native vegetation in wetland areas and on 
sand banks along the rivers. 
 
The water hyacinth Eichhornia crassipes is found along the Lower Mekong River. 
(Some plants were observed confined in a cage in a floating restaurant at Pakse!). 
Whilst it is not so much of a problem in the mainstream, since it can be flushed out, 
there should be concern that, at times of flood, it could invade floodplain wetlands. 
 
Once well and truly established, invasive plant species are virtually impossible to 
eradicate unless serious damage is also done to the system they have invaded. The 
best way to control invasives is to have an early monitoring system to identify the 
appearance of any invasives and then to eradicate all the individuals found as soon as 
possible. Special attention should be given to Mimosa pigra and Eichhornia 
crassipes. 
 
Training in identification of invasives plants should be given to field personnel and a 
pictorial guide to the most serious invasives can be produced to allow easy 
identification. 
 
(As an aside, the presence of three species of exotic Acacia was recorded in and 
around Attapeu. Whilst these are dryland plants and could only survive in areas which 
are inundated for very short periods, they have the potential to seriously affect the 
plant biodiversity of the plains and lava fields. The three species are A. mangium 
(which is grown for pulp in some countries), A. auriculiformis and A. sericea. They 
can establish from seed very easily and can outcompete most native tree species in 
Southeast Asia. In addition to displacing native tree species, the risk of fire in areas of 
Acacia is increased since the modified leaves are relatively resistant to decomposition 
and accumulate on the ground, producing a large store of dead organic matter which 
can easily burn in dry periods.) 
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8.1.2 FAUNA 
During this rapid survey, no introduced faunal species were recorded. However, 
future surveys should give special attention to the presence of introduced species. Of 
the fishes, any appearance of tilapia (mostly Oreochromis spp such as O. niloticus and 
O. mossambicus), the African catfish (Clarias garipinus) and the Common Carp 
Cyprinus carpio should be noted. 
 
The Louisiana Crayfish Procambrus clarkii may be a potential threat. At present, it is 
found in the Yangtze River basin and has recently been recorded by Dianchi Lake in 
Yunnan Province, which is close to the upper Mekong Basin. This is a huge threat, 
since its burrowing destroys rice field bunds and it is a voracious eater of fish eggs, 
being implicated in the decline of fish populations. 
 

8.2 CHANGES IN HYDROLOGICAL REGIME 
A major concern is the increased frequency and depth of flooding which has affected 
the plains area in several recent years. This has led to failure of the rice crop and 
increasing poverty for local people. There may be two major reasons why the 
hydrological regime has changed. Firstly, there may be changes in rainfall patterns 
higher in the Xe Kong catchment, with more rain falling in the upper catchment 
during the wet season. Secondly, there may be some changes to the discharge patterns 
of the river caused by alterations on the river such as the creation of dams. It is not 
known whether there have been any modifications of the channel of the Xe Kong in 
its upper catchment, yet it would be important to look into this. Similarly, rainfall 
records, if available, should be analysed for the upper catchment of the Xe Kong. 
 

8.3 NATURAL SUCCESSION 
There was some concern from local problem that nongs were being overgrown with 
vegetation and that ”terrestrialisation” was occurring. This is probably natural 
succession leading to filling up of the lakes and the transition to a marsh. This was 
mentioned specifically ion the case of Nong Nyau on the plains, but may apply to 
other nongs as well. The disappearance of nongs is undesirable and some active 
management may be needed to halt or reverse this succession. 
 

8.4 OVER-EXPLOITATION OF RESOURCES 
It seems as though the populations of many wetland associated fauna species have 
been declining in recent years. Historically, there has been collection for the wildlife 
trade, which had led to fairly low population levels for species such as turtles. 
 
Increasing populations and increased market demand outside the area have led to a 
decline in the population of many economically important fishes, according to 
communities within the Xe Pian NBCA. The introduction of modern gears has also 
led to an increased efficiency of capture. The decline in fish yields also has important 
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knock-on effects in that local people shift to hunting of wildlife in order to make up 
for the shortage of animal protein. 
 
Interestingly, local communities have been devising their own strategies for avoiding 
over-exploitation of animal resources. For example, in some villages, the use of 
headlights in the collection of frogs has been banned since it results in too many grogs 
being collected. There have been discussions with communities within the Xe Pian 
NBCA about incorporating their traditional fishery regulation systems into local co-
management strategies in order to safeguard resources. 
 

8.5 DISTURBANCE BY LIVESTOCK GRAZING AND WATERING 
Water buffalo are very important in the economy of local communities. Their 
ownership is seen as capital. As an emergency fall-back in times of food scarcity or 
illness, they can be sold to purchase food or medicine. 
 
However, there are some negative effects on the biodiversity of the nongs when there 
are too many water buffalo in a given area. Their presence leads to the destruction of 
the marginal vegetation and may disrupt the breeding of waterbirds and crocodiles. 
 

8.6 DESTRUCTIVE FISHING (poisons) 
Local people in the Xe Pian NBCA have mentioned that agricultural chemicals have 
sometimes been used to catch fish (WWF Thailand 1997). It is not clear whether this 
has been carried out by people from outside the area or by villagers themselves. This 
type of fishing not only kills the fishers, but will destroy the habitat as well. 
 

8.7 POLLUTION (gold mining) 
Gold mining has been carried out along the Xe Kong River below Sanamxay, with 
river sediment been washed and any gold extracted. Mercury is used in the recovery 
process and it is not known whether there is significant release of mercury back into 
the river, where it may be incorporated into the sediment or into animal flesh. Besides 
this, the physical process of washing sediment will lead to disturbance of many areas 
of the river bed, destroying spawning sites of some fishes, and will lead to an increase 
in turbidity of the river water. Although, at the time of the survey, gold mining had 
ceased, equipment and infrastructure was still present along the river 
 

8.8 DAM CONSTRUCTION 
A major potential threat to the Xe Pian River and its flooding regime is the 
construction of the proposed Xe Pian – Xe Nam Hoy Hydroelectric Dam. A large part 
of the flow of the Xe Pian River will be diverted into the Xe Nam Hoy River. Flows 
in the Xe Pian River, especially in the dry season, will be reduced significantly, with 
serious implications for migratory fishes and for dry season refuges within pools in 
the river. 
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Information should be gathered on any present or future developments in the upper 
catchment of the Xe Kong River. Already, it seems as though the hydrological regime 
has changed. Whether this has been caused by dam building or run of river 
hydroelectric projects in not clear. 
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9. CONCLUSIONS 
 

1. The wetlands surveyed during this survey can be divided into two based on 
their geomorphological setting. Lava field wetlands can be described as slope 
wetlands; those on the plains as basin wetlands. 

2. The hydrology of the two areas is also substantially different. On the plains, 
water flow is two-directional, moving onto the plains from the river in the wet 
season and receding back to the main rivers during the dry season. On the 
sloping lava field, floodwaters move in one direction down the slope to the Xe 
Pian River. 

3. Although water quality data at present are somewhat limited, most of the 
nongs seem to be just on the acidic side of alkaline. The lava filed nongs may 
also have a substantially lower conductivity than the plans nongs. 

4. 29 species of aquatic macrophytes were recorded with most nongs being 
covered by c 90% emergent, creeping and floating forms of grasses and 
sedges. Only one invasive species of wetland plant was recorded – the free 
floating fern Salvinia. The lava field nongs appear to be less disturbed than the 
plains nongs, with intact bank side vegetation and good quality forest in the 
surroundings. 

5. The plains and lava field wetlands harbour a high proportion of the IUCN red 
listed wetland species found in Laos, including the most viable remaining 
population of Crocodylus siamensis. Three out of the four MWBP flagship 
species have been recorded from the demonstration site. 

6. The nongs are vital for the spawning of fishes which migrate from the major 
rivers and as watering areas for terrestrial mammals during the dry season. 

7. The nongs are used by local people for fishing and collection of other wetland 
products such as frogs, turtles, shrimps, molluscs and mushrooms. They are 
especially important when other food is scarce. They are also important for 
grazing and watering of domestic water buffalo. 

8. The plains wetlands seem to be more heavily used by local people than the 
lava field wetlands, often being surrounded by rice fields. 

9. Significant ecosystem services provided by the nongs include direct water 
supply and groundwater recharge during the dry season. Nitrate removal by 
denitrification from floodwaters may also be significant. 

10. The wetlands have a high cultural value, with many beliefs and customs 
centred on the nongs and their wetland species. 

11. Most important threats seem to be changes in the hydrological regime, 
possible through alteration of the flow of the major rivers in the upper 
catchment, disturbance by domestic water buffalo and over-exploitation of 
fishery and wildlife resources. Major future threats include dam building in the 
upper catchments of the Xe Pian and Xe Kong rivers. 
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ANNEXE 1: NONG SUMMARY TABLE 
 
SUMMARY OF PHYSICAL CHEMICAL PARAMETERS FOR NONGS VISITED 29 NOVEMBER TO 4 DECEMBER 2005 
 

NAME COORDS: 
LAT 

LONG DATE/ 
TIME - 7 

ESTIMATED
AREA (ha) 

INUNDATION/ 
CONNECTION 

DEPTH
(cm) 

TEMP
(deg 
C) 

pH PO4 
(mg/l)

COND 
(uS/cm)

1.  
NONG 
LOM 

14.7800231 106.7418873 
11/29/2005 

2:27

 Normally 
permanent, but 
dried out April 
2005. Seasonal 
connection to 
Xekong 

  6.0 0.5  

2. BAN SAMPOY  
NONG 
BOUA 14.56894934 106.4394736 

11/30/2005 
2:21

< 1 ha Permanent?   6.0 0.25  

NONG 
NYAU 

14.5549643 106.4258373 
11/30/2005 

3:24

 Used to be 
permanent, but 
“terrestrialisation” 
now occurring 

  7.0 0-
0.25 

 

3. BAN HAT OUDOMXAY  
NONG 
NA 
SANG 
EK 14.47179437 106.4062464 

12/1/2005 
2:55

c 2.5 ha Seasonal; dries out 
March/April. Two 
seasonal 
connections to Xe 
Kong 

To 150 
cm 

    

NA 
SANG 
EK NOI 14.46921408 106.4029795 

12/1/2005 
3:37

< 1 ha Seasonal; no 
connection 

 28.4 6.5 0.25 189.2 

4. BAN PONSAAT  
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NAME COORDS: 
LAT 

LONG DATE/ 
TIME - 7 

ESTIMATED
AREA (ha) 

INUNDATION/ 
CONNECTION 

DEPTH
(cm) 

TEMP
(deg 
C) 

pH PO4 
(mg/l)

COND 
(uS/cm)

NONG 
PEUR 

14.6446842 106.3362086 
12/2/2005 

4:56

 Dries out for I 
month (April) but 
small pools remain; 
connected from 
south to Xe Pian 

100 cm in 
Feb 

    

5. EAST 
OF BAN 
PINDON 

          

NONG 
CAM 
MYAM 14.69222903 106.472497 

12/3/2005 
8:14

c 4 ha    34.7 7.7  47.7 

6. NORTH OF BAN PINDON  
BUNG/ 
NONG 
KHE 14.71025884 106.4647186 

12/4/2005 
2:14

 Permanent? 
Flow to Xe Pain 

   0-
0.25 

64.1 

BUNG/ 
NONG 
POULON 14.71301615 106.4628035 

12/4/2005 
3:39

 Permanent? 
Flow to Xe Pain 

  5.6 0-
0.25 

 

NONG 
GHE/ 
GEH 14.70324218 106.4682108 

12/4/2005 
6:28

 Permanent? 
Flow to Xe Pain 

  6.5 0.5  

           
 
 

NAME COORDS: 
LAT 

LONG DATE/ 
TIME - 7 

ESTIMATED
AREA (ha) 

INUNDATION/
CONNECTION

DEPTH 
(cm) 

TEMP
(deg 
C) 

pH PO4 
(mg/l) 

COND 
(uS/cm) 

1.  



 44

NAME COORDS: 
LAT 

LONG DATE/ 
TIME - 7 

ESTIMATED
AREA (ha) 

INUNDATION/
CONNECTION

DEPTH 
(cm) 

TEMP
(deg 
C) 

pH PO4 
(mg/l) 

COND 
(uS/cm) 

NONG 
LOM 

14.7800231 106.7418873
11/29/2005 

2:27

2.25 ha Normally 
permanent, but 
dried out April 
2005. Seasonal 
connection to 
Xekong 

Max 
1.5M(?) 

ND 6.0 0.5 ND 

2. BAN SAMPOY  
NONG 
BOUA 

14.56894934 106.4394736
11/30/2005 

2:21

< 1 ha Dries out in April 
Seasonal connection 
to Xe Pian 

April 
dry. 
Max:1.5-
3M 

ND 6.0 0.25-
0.5 

ND 

NONG 
NYAU 

14.5549643 106.4258373
11/30/2005 

3:24

 Used to be 
permanent, but 
“terrestrialisation” 
now occurring 

April 
dry. 
 

ND 7.0 0-0.25 ND 

3. BAN HAT OUDOMXAY  
NONG 
NA 
SANG 
EK 14.47179437 106.4062464

12/1/2005 
2:55

c 2.5 ha Seasonal; dries out 
March/April. Two 
seasonal 
connections to Xe 
Kong 

To 150 
cm 

ND ND ND ND 

NONG 
NA 
SANG 
EK NOI 14.46921408 106.4029795

12/1/2005 
3:37

< 1 ha Seasonal; no 
connection 

ND 28.4 6.5 0.25 189.2 

4. BAN PONSAAT  
NONG 
PEUR 

14.6446842 106.3362086
12/2/2005 

4:56

 Dries out for I 
month (April) but 
small pools remain; 
Two connections 
from south to Xe 

1 m in Feb. 
Up to 
1.5M in 
August.  

27.8 6.6 0-0.25 18.6 
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NAME COORDS: 
LAT 

LONG DATE/ 
TIME - 7 

ESTIMATED
AREA (ha) 

INUNDATION/
CONNECTION

DEPTH 
(cm) 

TEMP
(deg 
C) 

pH PO4 
(mg/l) 

COND 
(uS/cm) 

Pian. Rainfed   
5. EAST 
OF BAN 
PINDON 

          

NONG 
Kameam 14.69222903 106.472497

12/3/2005 
8:14

c 4 ha  ND ND 34.7 7.7 0-0.25 47.7 

6. NORTH OF BAN PINDON  
BUNG/ 
NONG 
KHE 14.71025884 106.4647186

12/4/2005 
2:14

 Dry in April. 
Flow to Xe Pain 

0-
1.50M? 

27.0 6.3 0-0.25 64.1 

BUNG/ 
NONG 
POULON 14.71301615 106.4628035

12/4/2005 
3:39

 Dry in April. 
Flow to Xe Pain 

0-1.50M 28.0 5.7 0-0.25 49.1 

NONG 
GHE/ 
GEH 14.70324218 106.4682108

12/4/2005 
6:28

 Dry in April. 
Flow to Xe Pain 

ND 29.5 6.5 0.5 62.9 
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ANNEXE 2: LAVA FIELD NONG COMPLEX – LEVEL 3.5 
DATASHEET 
 
 
L1: MEKONG RIVER BASIN, L2: XE KONG SUB BASIN, 

L3: XE PIAN CATCHMENT 
 
1. Name and code of wetland complex 
Name: LAVA FIELD NONG COMPLEX  
Code: 
 
NONGS INCLUDED IN COMPLEX: Nong Peur, Nong Kameam, Nong Khe, 
Bung Poulom, Nong Ghe  
 
2. Geographic location 
Latitude:  
Northern limit: N 140 42.800’ 
Southern Limit: N 140 42.113’ 
Longitude:  
Eastern limit: E 1060 28.169’ 
 
Western limit: N 14 38.615; E 106 20.012 
 
Centroid:  N 14 40.300, E 106 24.500’ 
Projection: WGS 1984 
Source and date of information: GPS Waypoints from ground survey 3 and 4 December 
2005 using Garmin Mapsource.  
 
3. Climatic characteristics 
Official name and location of recording station: Pakse, Champassak,on the Mekong 
River. 
• Period of record (years): 1961-2002 (rainfall); 1996-2004 (temperature) 
• Average and range of annual rainfall (mm): At Pakse on Mekong River (102 m AHD):  

The average annual rainfall for the period 1996 to 2002 was c 2,000 mm. 
However, the annual rainfall can vary markedly from year to year from 1,500 mm 
to 3,000 mm.. There is a marked dry seaon lasting from November to April, 
whilst the peak rainfall occurs in August. 

 
• Range of relative humidity (9am and 3pm): N.D. 
• Range of annual ClassA pan evaporation (mm): N.D.  
• Prevailing winds: The south west monsoon blows from May to October, whilst the 
north east monsoon blows from November to April. 
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PARAMETER  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
 

Mean Temperature (deg 
C) 27 28 30 30 27 30 26 27 28 28 27 26 

Mean Max Temperature 
(deg C) 32 33 35 34 30 32 28 28 30 31 31 30 

Mean Min Temperature 
(deg C) 20 22 22 24 22 23 23 23 24 24 21 18 

Rainfall mm/yr <30 <30 <30  70 200 400 400 500 300 100 <30 <30 
 
Source of information: MRC. 2003. State of the Basin Report: 2003. 
Mekong River Commission, Phnom Penh, 316 pages. ISSN: 1728:3248 
 
Free text description of climate: The hydrology of the complex is probably strongly 
influenced by the Bolovens Plateau, which receives c 3,700 mm of rainfall per year. 
 
4. Ecological Character 
4.1 Physical features 
4.1.1 Altitudinal range 
• Max – min (m above AHD): 100 to 130 m AHD 
Free text description: The area slopes from north west to south east down to the Xe  Pian 
River. The complex is situated on a lava flow which flowed southwards from the 
Bolovens Plateau towards the Xe Pian River. 
Source of information: 1:100,000 topo map 
 
4.1.2 Spatial 
• Area (in km2): c 120 km2 
Free text description: 
Source of information: GPS Waypoints from ground survey 4 December 2005. Area 
calculated using Mapsource 
 
 
4.1.5 Soil types 
• List soil categories: 
Free text description: Soils are probably thin in the northern parts and derived from the 
basaltic lava flow on which the complex is situated. Towards the south, the soils are 
probably thicker, with alluvium deposited by flooding by the Xe Pian River. The soil in a 
well at the south end of the complex exhibited characteristics of a gley soil with orange-
brown mottling. The substrate of the nongs appeared to be very uneven and composed of 
lava blocks with accumulations of soil between them. 
Source of information: Ground survey 3 and 4 December 2005 
 
4.1.6 Water regime 
For inland systems: mean annual run-off (cumecs); length of rivers and streams; 
stream order differentiation: The streams flowing south and southeast from the lava flow 
towards the Xe Pian River are generally 2nd and 3rd order streams and may run 
underground for some of their length. 
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Free text description: 
Source of information: 1:100,000 topo map 
 
 
4.1.7 Groundwater 
• Max – min depth of water table: Above ground surface towards end of wet season 
(August/September?) from 20 cm to c 1.5 m depth. Minimum depth not known. 
 
• Sources of inflows: (artesian; aquifers): Most important flow is southwards from the 
Bolovens Plateau. Due to the extensive lava block fields, the groundwater probably has a 
very intimate connection to the surface, so that considerable and relatively rapid flow 
may take place below ground from north to south. 
 
Free text description: 
Source of information: Local people from Ban Pindon and ground survey 3 and 4 
December 2005 
 
4.2 Physico-chemical features 
 
4.2.1 Water quality 
Levels of contamination: (neglible, intermediate, high): Neglible. 
 
Free text description: (sources of nutrients, acidification or salinisation and impact of 
wastewater discharges). There a very few sources of pollution in the area. The catchment 
of the complex has a very low population density. There may be some nutrient input from 
the large numbers of water buffalo in the area. The water in the nongs is slightly acidic 
(pH values of 6.3, 5.6 and 6.5 measured in December 2005), with a relatively low 
conductivity (64.1, 49.1, 62.9 uS/cm). These water quality parameters seem to make this 
complex distinct from the nongs further downstream in the Xe Pian catchment on the 
plain between the Xe Pian and Xe Kong rivers. Phosphate readings varied between 0 and 
0.5 mg/l in December 2005 (3 readings). 
 
Source of information: 1:100,000 topo maps and ground survey, 4 December 2005 
 
Levels of sedimentation: (neglible, intermediate, high) Neglible.  
Free text description: (sediment sources): Some sediment (river alluvium) gets deposited 
on the lava fields during the wet season. 
 
NONG TEMP deg C pH PHOSPHATE (mg/l) CONDUCTIVITY 

(uS/cm) 
NONG PEUR 27.8 6.6 0-0.25 18.6 
NONG KAMEAM 34.7 7.7 0-0.25 47.7 
BUNG/ 
NONG KHE 

27.0 6.3 0-0.25 64.1 

BUNG/ 
NONG POULON 

28.0 5.7 0-0.25 49.1 

NONG GHE/ 
GEH 

29.5 6.5 0.5 62.9 
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Source of information: Ground survey 3 and 4 December 2005 
 
 
4.3 Biological features 
 
4.3.1 Biological condition 
Free text description: relative proportions of vegetation cover ( %); trends in status / 
condition of vegetation; trends in fauna populations. 
 
The area is little disturbed. The nongs within the complex generally have a high 
proportion of vegetation, consisting of > 70%, with only a small portion of open water. 
They are mostly surrounded by dry dipterocarp forest and bamboo forest on lava fields, 
witjh some semi-evergreen forest in moister areas. Most of this is in good condition, 
although in the south of the area, some forest has been converted to rice fields. 
 
Source of information: Ground survey 3 and 4 December 2005 
 
4.3.2 Species and associations of biological significance 
Assessment of biological significance (using WWF and IUCN data): 
 
BIRDS 
 

SPECIES GLOBAL THREAT STATUS 
White-winged Duck (Cairina scutulata) EN 
Masked Finfoot (Heliopais personata) VU 
Lesser Fish Eagle (Ichthyophaga humilis) NT 
Oriental Darter (Anhinga melanogaster) NT 
Greater Adjutant (Leptoptilos dubius) EN 

 
REPTILES 

SPECIES GLOBAL THREAT STATUS 
Asian Giant Softshell Turtle (Pelochelys bibroni) VU A1cd+2cd 
Asiatic Softshell Turtle (Amyda cartilaginea ) VU A1cd+2cd  
Siamese Crocodile  (Crocodylus siamensis) CR A1ac   

 
 
Free text description: The Bung Poulon complex contains one of the few remaining 
populations of Siamese Crocodile in Laos. Visual records and signs such as tracks and 
fresh faeces have confirmed the presence of a small breeding population. 
Source of information: Thorbjarnarson (2003), local people from Ban Pindong. 
 
4.3.3 Habitat(s) 
List of habitat types: interconnected ponds, mostly covered with emergent and creeping 
macrophytes, undirectional surface and underground streams. 
 
Free text description: 
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Source of information / habitat classification: Ground survey 3 and 4 December 2005 
 
 
5. Population demographics 
Numbers of people (population density): It has been estimated that 3,000 people live 
around the complex, mainly in villages to the south and west. 
 
Major activities: Rice farming, fishing, collection of other aquatic fauna such as snails, 
shrimps and turtles. 
 
Free text description of population features and activities in complex: 
Source of information: Local People from Ban Pindon and ground survey 3 and 4 
December 2005 
 
6. Land and water use 
List land and water uses: cropland, grazing and watering, fishing, fuel (wood and resin)  
 
LAND/WATER USES NOTES 
CROPLAND Rice farming (mainly of south of area) 
GRAZING Grazing of water buffalo 
FUEL Collection of dipterocarp oil for lighting 
FISHING Also collection of turtles, frogs, shrimps, 

molluscs and mushrooms 
WATER SUPPLY Important for watering of water buffalo 
CONSERVATION  
 
 
Free text description major land and water uses: 
 
Source of information: Local People from Ban Pindon and ground survey 3 and 4 
December 2005 
 
7. Jurisdiction 
Free text description jurisdiction and ownership of complex: State-owned. 
The complex is not within a protected area, although it is adjacent to the Xe Pian NBCA. 
An extension of the Xe Pian NBCA, proposed to link the Xe Pain NBCA to Dong Hua 
Sao NBCA, would include the lava field wetland complex.  
Source of information:  
 
8. Management issues and threats 
List management issues and threats: Alien invasive species, grazing, disturbance from 
fishing & grazing activities 
 
 
PROXIMATE DRIVER NOTES 
SPECIES INTRODUCTIONS & BIOTIC 
INVASIONS 

Salvinia sp. has been recorded from Nong Ghe 
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Nymphoides/ 
Eleocharis 

FISHES, 
TURTLES, 
ODONATA, 
LARGE 
WATERBIRDS 

EMERGENTS FISHES, 
ODONATA, 
LARGE 
WATERBIRDS 

INFLOWS MIGRATORY 
FISHES 

  

NO BIOLOGICAL 
SURVEYS 
UNDERTAKEN 

 
 
Free text description: 
Source of information: Local people from Ban Ponsaat and ground survey 2 December 
2005 
 
4.3.4 Biological significance of habitat 
Assessment of biological significance of habitat(s) using Ramsar criteria: Would fulfill 
criteria 1, 2, 3, 4 and 8 
Free text description: 
Source of information: From data gathered during ground survey 2 December 2005 
 
 
5. Habitat classification 
Wetland type: (permanently, seasonally or intermittently inundated basin; seasonally 
waterlogged basin; permanently, seasonally or intermittently inundated channel; 
seasonally waterlogged channel; permanently or seasonally inundated flat; seasonally 
waterlogged flat, slope or highland). 
Seasonally inundated basin with permanent channel. 
Free text description of habitats: 
Source of information: Local people from Ban Ponsaat and ground survey 2 December 
2005 
 
 
6. Wetland goods and services 
List of wetland goods and services: 
 
GOODS & SERVICES  NOTES 
FRESHWATER Water storage, streamflow regulation, 

groundwater recharge 
FOOD, FIBRE AND FUEL 
 

Fish, invertebrates, turtles 
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Free text description of goods and services provided by habitat: 
Source of information: Local people from Ban Ponsaat and ground survey 2 December 
2005 
 
 
7. Land and water use 
List of habitat associated land and water uses: 
 
LAND/WATER USES NOTES 
FISHING  
COLLECTION OF OTHER WETLAND 
PRODUCTS 

Snails, other invertebrates, turtles(?) 

GRAZING Some limited grazing/watering by water 
buffalo, but relatively far from settlements 

WATER SUPPLY Groundwater recharge (dry season) 
CONSERVATION Endangered species present (Sarus 

Crane…) 
  
 
Free text description major land and water uses: The Xe Pian River is probably more 
important for fishing at most times of the year, but aquatic resources from the nong are 
probably a very useful supplement.  
Source of information: Local people from Ban Ponsaat and ground survey 2 December 
2005 
 
8. Management issues and threats 
List of management issues and threats: N.D. 
 
 
Free text description of management issues and threats: 
The nong and the surrounding area are little disturbed - Few threats are apparent 
at the present time. 
Source of information: Ground survey, 2 December 2005 
 
9. Monitoring and management programmes 
List of monitoring programmes: None at present 
Free text description of organisations / persons and projects involved: 
Source of information: 
 
10. Data sheet completion 
• Name and address of compiler: 
• Date sheet compiled / updated: 
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ANNEXE 7: NONG KAMEAM LEVEL 4 DATA SHEET  
 
1. Name and code of wetland habitat 
Name: NONG KAMEAM 
Code: 
2. Geographic location 
03-DEC-05 15:14: LAT/LONG: N14 41.534 E106 28.350 
UTM: 48 P 658544 1624802  
• Projection: WGS 84 
Source and date of information: Ground survey 3 December 2005 
 
3. Climatic characteristics 
 
Official name and location of recording station: Pakse, Champassak,on the Mekong 
River. 
• Period of record (years): 1961-2002 (rainfall); 1996-2004 (temperature) 
• Average and range of annual rainfall (mm): At Pakse on Mekong River (102 m AHD): 
The average annual rainfall for the period 1996 to 2002 was c 2,000 mm. However, the 
annual rainfall can vary markedly from year to year from 1,500 mm to 3,000 mm.. There 
is a marked dry season lasting from November to April, whilst the peak rainfall occurs in 
August. 
 
• Range of relative humidity (9am and 3pm): 
 
• Range of annual ClassA pan evaporation (mm): 
 
• Prevailing winds: The south west monsoon blows from May to October, whilist the 
north east monsoon blows from November to April. 
 

PARAMETER  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
 

Mean Temperature (deg 
C) 27 28 30 30 27 30 26 27 28 28 27 26 

Mean Max Temperature 
(deg C) 32 33 35 34 30 32 28 28 30 31 31 30 

Mean Min Temperature 
(deg C) 20 22 22 24 22 23 23 23 24 24 21 18 

Rainfall mm/yr <30 <30 <30  70 200 400 400 500 300 100 <30 <30 
             
 
Source of information: MRC. 2003. State of the Basin Report: 2003. 
Mekong River Commission, Phnom Penh, 316 pages. ISSN: 1728:3248 
 
4. Ecological character 
 
4.1 Physical features 
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4.1.1 Geomorphic setting 
• Inland setting: (basin; channel; flat; slope; or highland) 
Free text description: Its southern margin is only c 500 m from Xe Pian River. The nong 
seems to lie between the river and the end of a lava flow extending southwards from the 
Bolovens Plateau. 
Source of information: Ground survey 3 December 2005 
 
4.1.2 Altitudinal range 
• Max – min (m above AHD) :c 85 m AHD 
Free text description: 
Source of information: 1:100,000 topo map 
 
4.1.3 Spatial  
• Area (in ha/km2): c 5 ha (?) 
• Size class: Small  
• Length (m/km): ? 
• Width (m/km): ? 
Free text description: The area of the nong varies greatly seasonally 
Source of information: Ground survey 3 December 2005 
 
4.1.4 Basin morphology 
• Bathymetry: (average and range of water depth) 
Free text description: The central portion of the nong was under 30-100 cm water at the 
time of the survey, although there were some deeper areas in the southeast which were 
used as buffalo wallows 
Source of information: Ground survey 3 December 2005 
 
4.1.6 Soil types 
List of soil types: Silty clay alluvium. Around northern margins, the soil is probably 
derived from the lava fields. 
Free text description: 
Source of information: Ground survey 3 December 2005 
 
4.1.7 Bottom sediments / substrata 
Substrate class: (stony, coarse sand, fine sand, muddy sand, sandy mud, silt, silty clay, 
clay, peat, ooze): Silty Clay 
Free text description: 
Source of information: Ground survey 3 December 2005 
 
4.1.8 Water regime 
• For inland systems: Hydroperiod (permanently inundated; seasonally inundated; 
intermittently inundated; seasonally waterlogged): Permanently inundated (?) 
 
Inflow sources: (streamflow; overland; rainfall; groundwater): Rainfall, groundwater, 
overland flow (?) 
Outflow sources: (permanent, seasonal, intermittent; episodic or none) Seasonal 
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Free text description: It is not known at present whether the nong is inundated by the Xe 
Pian River during the wet season. The inflow of groundwater flowing through the lava 
field is likely to be substantial. 
Source of information: Ground survey 3 December 2005 
 
4.1.9 Groundwater 
• Max – min depth of water table: 
• Sources of inflows: (artesian; aquifers): Aquifer beneath Bolovens Plateau (?) 
Free text description: The nong lies at the foot of an extensive lava field originating from 
the Bolovens Plateau to the north and thus may receive substantial groundwater inflow 
from the north. 
Source of information: Direct observation  
 
4.2 Physico-chemical features 
4.2.1 Surface waters 
• Temperature 
Thermal classification: Amictic 
Free text description: One reading, late afternoon, 3 Dec 2005 in c 30 cm depth of water: 
34.7 deg C 
Source of information: pH/temperature meter, ground survey 3 December 2005 
• Salinity 
Freshwater 
Free text description: 
Source of information: Ground survey 3 December 2005 
• pH 
pH classification: weakly alkaline 
Free text description: One reading taken, late afternoon, 3 Dec 2005: pH 7.7 
Source of information: pH meter, ground survey 3 December 2005 
• Transparency 
Transparency classification: Clear 
Free text description: The water shallow area visited was clear, but is likely to become 
turbid at times due to the larger numbers of water buffalo observed in the deeper areas of 
the nong. 
Source of information: Ground survey 3 December 2005 
 
• Nutrients 
Annual range of P (total P & ortho-P): One reading taken in c 30 cm depth on 3 
December 2005: 0-0.25 mg/l 
Recording station(s), depth and time of measurements: 
Nutrient status classification: Oligotrophic to mesotrophic 
Free text description: The conductivity recorded on 3 Dec 2005 was 47.7 uS/cm, which 
would be classed as oligotrophic to mesotrophic. 
Source of information: Ground survey 3 December 2005 
 
4.2.2 Groundwater 
Free text description of chemical composition: ND 
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4. Ecological character 
 
4.1 Physical features 
4.1.1 Geomorphic setting 
• Inland setting: (basin; channel; flat; slope; or highland); Slope 
Free text description: The nong is part of a complex of nongs located on an old basaltic 
lava field originating from the Bolovens Plateau. The lava field is probably composed of 
flows of different ages -  some areas have already been eroded into blocks, but there are 
some areas which seem to be of a more recent origin since the solidified magma is still 
relatively unbroken and still displays flow marks. 
Source of information: Ground survey 4 Dec 2005 and 1:100,000 topo map 
 
4.1.2 Altitudinal range 
• Max – min (m above AHD): c 100 m AHD 
Free text description: The lava field on which the nong is situated slopes at a little more 
than 1% from the Bolvens Plateau in the north to close to the Xe Pain River in the south. 
Source of information: 1:100,000 topo map 
 
4.1.3 Spatial 
• Area (in ha/km2): c 5 ha? 
• Size class: ( very small; small; medium; large; very large) 
• Length (m/km): 
• Width (m/km): 
Free text description: The area of the nong is difficult to establish since it appears that 
this nong may be just part of a bigger nong including Bung Poulon, from which is 
separated by islands of basalt. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005. 
 
4.1.4 Basin morphology 
• Bathymetry: (average and range of water depth) 0 – c 1.5 m 
Free text description: The nong dries out for 1 – 2 months in the period March to May 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005. 
 
4.1.6 Soil types 
List of soil types: Thin soils derived from lava with some alluvium deposited during 
flooding from Xe Pian River. 
Free text description: 
Source of information: Direct observation from ground survey 4 December 2005. 
 
 
4.1.7 Bottom sediments / substrata 
Substrate class: (stony, coarse sand, fine sand, muddy sand, sandy mud, silt, silty clay, 
clay, peat, ooze): Stony and silty clay alluvium 
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Free text description: The substrate of the nong is largely composed of lava blocks with 
alluvium in between, forming a very uneven substrate. 
Source of information: Ground survey 4 December 2005. 
 
4.1.8 Water regime 
• For inland systems: Hydroperiod (permanently inundated; seasonally inundated; 
intermittently inundated; seasonally waterlogged): Seasonally inundated 
Inflow sources: (streamflow; overland; rainfall; groundwater): Overland flow, rainfall, 
Streams, groundwater. 
Outflow sources: (permanent, seasonal, intermittent; episodic or none): Permanent 
Free text description: The major inflow is from rainfall and streams, which are partly 
underground, flowing south under the lava field. Some of these underground streams are 
c 500 m in length. The nong dries out for 1 – 2 months in the period March to May. In the 
wet season, the lava field is flooded for c 2 months, with the depth varying from 20 cm to 
1.5 m. There are still some small pools in the dry season and probably large areas of 
underground water connected to the surface water through the substrate of lava blocks. 
This means that fish and other aquatic fauna can find a refuge in these areas during the 
dry season. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005. 
 
4.1.9 Groundwater 
• Max – min depth of water table: 1.5 m above ground to ? 
• Sources of inflows: (artesian; aquifers) 
Free text description: The groundwater is probably in intimate connection with the 
surface water in this area due to porous nature of the lava block substrate. The 
contribution of the Bolovens Plateau to the groundwater flow is likely to be great. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005. 
 
4.2 Physico-chemical features 
4.2.1 Surface waters 
• Temperature 
Thermal classification: Amictic 
Free text description: A temperature of 27.0 deg C was taken from the side at 1000, 4 
December 2005 at a depth of c 40 cm. 
Source of information: pH/temperature meter reading, 4 December 2005 
• Salinity 
Freshwater 
Free text description: 
Source of information: Ground survey 4 December 2005. 
• pH 
pH classification: Weakly acidic 
Free text description: One reading taken in 40 cm depth at side at 1000, 4 December 
2005: pH 6.3 
Source of information: pH meter reading, 4 December 2005 
• Transparency 
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Transparency classification: Clear 
Free text description: Although there is very little open water in the nongs, the water 
amongst the emergent vegetation appeared to be fairly clear. 
Source of information: Direct observation during ground survey 4 December 2005 
 
• Nutrients 
Annual range of P (total P & ortho-P): (µ gm/l) 
One reading for Phosphate taken at side in c 40 cm depth: 0 – 0.25 mg/l 
Recording station(s), depth and time of measurements: 
Nutrient status classification: (ultra-oligotrophic; oligo-trophic; meso-eutrophic; 
eutrophic; hyper-eutrophic). Oligotrophic to mesotrophic 
Free text description: A conductivity reading of 64.1 uS/cm taken from the side on 4 
December 2005 indicates the oligotrphic/mesotrophic status of the nong at the time of the 
survey. 
Source of information: Conductivity meter, 4 December 2005 
 
4.2.2 Groundwater 
ND 
Free text description of chemical composition: 
Source of information: 
 
4.3 Biological features 
4.3.1 Vegetation 
• Dominant assemblages 
List major vegetation assemblages: 
Emergent vegetation, raised shrubby “islands” 
Free text description of vegetation assemblages: (extent (ha), proportion of wetland 
area (%); physical / hydrological setting, stable state) 
There was very little open water at the time of the survey, with c 90% of the nong 
covered with emergent vegetation. There were also some slightly raised areas forming c 
10% of the area upon which shrubs and small trees were growing. These “islands “ are 
probably inundated during the wet season. The surrounding area is composed mainly of 
Dry Dipterocarp forest growing on lava block fields. 
Source of information: 
 
• Dominant species 
List of species: (showing growth strategy, growth form and structural type) 
 
 
GROWTH FORM SPECIES NOTES 
SUBMERGED, ROOTED Ottelia sp  
FLOATING-LEAVED, 
ROOTED 

Nymphoides sp  

SUBMERGED  UNID SP B cf Rotala Detached specimens 
observed, red leaves 

EMERGENT Grass  
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CREEPING Grass cf Leersia  
AMPHIBIOUS/EMERGENT Colocasia sp  
AMPHIBIOUS (fern) cf Nephrolepis  
AMPHIBIOUS (herb) Polygonum tomentosum  
 
 
Free text description of major features: 
Source of information: Ground survey 4 December 2005. 
 
• Alien invasive species and environmental weeds 
List of invasive species and environmental weeds: None recorded 
Free text description (with cover estimates): 
Source of information: Ground survey 4 December 2005. 
 
• Species and assemblages of conservation significance 
List of species and assemblages of conservation significance (with information on 
status, level, legislation applicable): 
Free text description: The dry forest growing on the lava fields surrounding the nongs 
may have a different composition from that growing in other areas 
Source of information: Ground survey 4 December 2005. 
 
• Vegetation cover 
Relative proportions of vegetation cover (peripheral; mosaic or complete):  Complete 
Free text description: The nong was composed of c 90% emergent vegetation and c 10% 
raised areas with shrubs and small trees. It is not known at present whether the degree of 
inundation in the wet season would be sufficient to cover the emergents so as to appear as 
open water during that time. 
Source of information: Ground survey 4 December 2005. 
 
4.3.2 Fauna 
• Dominant assemblages and species 
List of dominant assemblages and species: 
GROUP LAO NAME GENERA/SPECIES NOTES 
FISHES    
 Pa kor Channa striata  
 Pa douk Clarius batrachus  
 Pa khao Sikulia gudgeri  
 Pa khaeng Anabus testudineus  
 Pa kadeurt ??  
 Pa iit Schistura spp.  
 Pa seuw Oxygaster anomalura  
 Pa seuw ow Oxygaster spp.  
 Pa tong ??  
 Pa sout Hampala dispar Predator 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
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TURTLES    
 Pa Fa Soft shelled turtle  
 T(d)ao kheu Hard shelled turtle  
 T(d)ao ooluang Hard shelled turtle  
 T(d)ao fart Hard shelled turtle  
 T(d)ao ham 

nyang 
Hard shelled turtle  

    
CROCODILE Khe? Crocodylus siamensis  
    
    
    
 
GROUP LAO NAME GENERA/SPECIES NOTES 
SNAKES    
  Ngoo kieow Viper  
 Ngoo jong anh Cobra  
 Ngoo sanit ??  
 Ngoo sintong ??  
 Ngoo pa ??  
 Ngoo hao ??  
 Ngoo hu leuam ??  
 Ngoo cuba ??  
 Ngoo tam tan ??  
    
 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
BIRDS    
 Nok kien Sarus crane  
 Nok Korgaan ??  
 Nok Kong aow ??  
 Nok tahok Crested serpent eagle  
    
    
    
    
    
    
 
 
Free text description of major features: (using species composition and species 
richness data for major invertebrate and vertebrate assemblages). 
The fish assemblage would consist of resident species which remain in small pools and 
underground water bodies during the dry season, and migratory forms which enter the 
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Source of information: MRC. 2003. State of the Basin Report: 2003. 
Mekong River Commission, Phnom Penh, 316 pages. ISSN: 1728:3248 
 
4. Ecological character 
 
4.1 Physical features 
 
4.1.1 Geomorphic setting 
• Inland setting: (basin; channel; flat; slope; or highland): Slope 
Free text description: This nong forms part of a complex on the south sloping lava field 
which originates from the Bolovens Plateau. 
Source of information: 1:100,000 topo map 
 
4.1.2 Altitudinal range 
• Max – min (m above AHD): c 100 m AHD 
 :  
Free text description: The lava field on which the nong is situated slopes at a little more 
than 1% from the Bolvens Plateau in the north to close to the Xe Pain River in the south. 
Source of information: 1:100,000 topo map 
  
4.1.3 Spatial 
• Area (in ha/km2): ? 
• Size class: ( very small; small; medium; large; very large) 
• Length (m/km): 
• Width (m/km): 
Free text description: The area of the nong is difficult to establish since it appears that 
this nong may be just part of a bigger nong including Nong Khe, which is (partially) 
separated by outcrops of basalt. 
Source of information: Ground survey 4 December 2005 
 
4.1.4 Basin morphology 
• Bathymetry: (average and range of water depth): 0 – 2.2 m 
Free text description: The nong complex dries out for 1 – 2 months in the period March 
to May, but some small pools remain. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005. 
 
4.1.6 Soil types 
List of soil types: Thin soils derived from lava with some alluvium deposited during 
flooding from Xe Pian River 
Free text description: 
Source of information: Ground survey 4 December 2005 
 
4.1.7 Bottom sediments / substrata 
Substrate class: (stony, coarse sand, fine sand, muddy sand, sandy mud, silt, silty clay, 
clay, peat, ooze) Stony and silty clay alluvium 
Free text description: Probably a mixture of  basaltic rocks and alluvium.. 
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Source of information: Ground survey 4 December 2005. 
 
4.1.8 Water regime 
• For inland systems: Hydroperiod (permanently inundated; seasonally inundated; 
intermittently inundated; seasonally waterlogged): Seasonally inundated 
Inflow sources: (streamflow; overland; rainfall; groundwater): Overland flow, rainfall, 
Streams, groundwater. 
Outflow sources: (permanent, seasonal, intermittent; episodic or none): Permanent 
Free text description: The major inflow is from rainfall and streams, which are partly 
underground, flowing south under the lava field. Some of these underground streams are 
c 500 m in length. The nong dries out for 1 – 2 months in the period March to May. In the 
wet season, the lava field is flooded for c 2 months, with the depth varying from 20 cm to 
1.5 m. There are still some small pools in the dry season and probably large areas of 
underground water connected to the surface water through the substrate of lava blocks. 
This means that fish and other aquatic fauna can find a refuge in these areas during the 
dry season. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005 
 
4.1.9 Groundwater 
• Max – min depth of water table: 1.5 m above ground to ? below 
• Sources of inflows: (artesian; aquifers) 
Free text description: The groundwater is probably in intimate connection with the 
surface water in this area due to porous nature of the lava block substrate. The 
contribution of the Bolovens Plateau to the groundwater flow is likely to be great. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005 
 
4.2 Physico-chemical features 
 
4.2.1 Surface waters 
• Temperature 
Thermal classification: Amictic 
Free text description: A temperature of 28.0 deg C was taken from the side at 1100, 4 
December 2005 at a depth of c 40 cm. 
Source of information: pH/temperature meter, ground survey 4 December 2005 
 
• Salinity 
Freshwater 
Free text description: 
Source of information: Ground survey 4 December 2005 
 
• pH 
pH classification: Weakly acidic 
Free text description: One reading taken in 40 cm depth at side at 1100, 4 December 
2005: pH 5.7 
Source of information: pH meter reading, ground survey 4 December 2005 
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• Transparency 
Transparency classification: Clear 
Free text description: Although there is very little open water in the nongs, the water 
amongst the emergent vegetation appeared to be fairly clear, although slightly tinted by 
tannins etc released through decomposition of the abundant plant matter in the nong. 
Source of information: Direct observation during ground survey 4 December 2005 
 
• Nutrients 
Annual range of P (total P & ortho-P): (µ gm/l) 
One reading for Phosphate taken at side in c 40 cm depth: 0 – 0.25 mg/l 
Recording station(s), depth and time of measurements: 
Nutrient status classification: (ultra-oligotrophic; oligo-trophic; meso-eutrophic; 
eutrophic; hyper-eutrophic). Oligotrophic  
Free text description: A conductivity reading of 49.1 uS/cm taken from the side on 4 
December 2005 indicates the oligotrophic status of the nong at the time of the survey. 
Source of information: Conductivity meter reading, Ground survey 4 December 2005 
 
4.2.2 Groundwater 
Free text description of chemical composition: ND 
Source of information: 
 
 
4.3 Biological features 
4.3.1 Vegetation 
• Dominant assemblages 
List major vegetation assemblages: 
Open water 
Floating mats 
Submerged vegetation 
Seasonally inundated trees/shrubs 
Free text description of vegetation assemblages: (extent (ha), proportion of wetland 
area (%); physical / hydrological setting, stable state): The open water (c 20% of area) is 
interspersed with areas of creeping grasses forming floating mats, c 80%). The type of 
vegetation is in contrast to the emergent vegetation found in Nong Khe, but it should be 
borne in mind that the structure of the vegetation in Bung Poulom may have been 
influenced by the use of the nong by water buffalo, which would create patches of open 
water and flatten emergent vegetation. There also appeared to be a lot of periphyton 
growth associated with the stems of the floating grasses. 
The nong was surrounded in places by a thin strip of seasonally inundated forest which 
included Lagerstroemia balansae. 
Source of information: Ground survey 4 December 2005 
 
• Dominant species 
List of species: (showing growth strategy, growth form and structural type) 
 
GROWTH FORM SPECIES NOTES 
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SUBMERGED, NON-
ROOTED 

Utricularia sp  

   
CREEPING Grass cf Leersia forms floating mats 
   
 
Free text description of major features: 
Source of information: Ground survey 4 December 2005 
 
• Alien invasive species and environmental weeds 
List of invasive species and environmental weeds: None recorded 
Free text description (with cover estimates): 
Source of information: Ground survey 4 December 2005 
 
• Species and assemblages of conservation significance 
List of species and assemblages of conservation significance (with information on 
status, level, legislation applicable): None known 
Free text description: The surrounding dry forest on the basaltic outcrops and lava fields 
may differ in composition from the dry forest found on alluvium. 
Source of information: Ground survey 4 December 2005 
 
• Vegetation cover 
Relative proportions of vegetation cover (peripheral; mosaic or complete): Mosaic, 20% 
open water; 80% floating/creeping grasses. 
Free text description: 
Source of information: Ground survey 4 December 2005 
 
4.3.2 Fauna 
• Dominant assemblages and species 
List of dominant assemblages and species: 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
FISHES Pa kor Channa striata  
 Pa douk Clarius batrachus  
 Pa khao Sikulia gudgeri  
 Pa khaeng Anabus testudineus  
    
 
The tables of other faunal groups shown below were compiled for Nong Khe from 
interviews with local people. Since Bung Poulom and Nong Khe are closely connected 
and fauna found at Nong Khe is likely also to be found at Bung Poulom, these lists are 
given here: 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
TURTLES    
 Pa Fa Soft shelled turtle  
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 T(d)ao kheu Hard shelled turtle  
 T(d)ao ooluang Hard shelled turtle  
 T(d)ao fart Hard shelled turtle  
 T(d)ao ham 

nyang 
Hard shelled turtle  

    
CROCODILE Khe? Crocodylus siamensis  
    
    
    
 
GROUP LAO NAME GENERA/SPECIES NOTES 
SNAKES    
  Ngoo kieow Viper  
 Ngoo jong anh Cobra  
 Ngoo sanit ??  
 Ngoo sintong ??  
 Ngoo pa ??  
 Ngoo hao ??  
 Ngoo hu leuam ??  
 Ngoo cuba ??  
 Ngoo tam tan ??  
    
 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
BIRDS    
 Nok kien Sarus crane  
 Nok Korgaan ??  
 Nok Kong aow ??  
 Nok tahok Crested serpent eagle  
    
    
    
    
    
    
 
 
 
Free text description of major features: (using species composition and species 
richness data for major invertebrate and vertebrate assemblages). 
The fish assemblage would consist of resident species which remain in small pools and 
underground water bodies during the dry season, and migratory forms which enter the 
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• Inland setting: (basin; channel; flat; slope; or highland) 
Slope 
Free text description: The nong is one of the more southerly nongs lying on an old lava 
field sloping down towards the Xe Pain River from the Bolovens Plateau 
Source of information: Ground survey, 4 December 2005 
 
4.1.2 Altitudinal range 
• Max – min (m above AHD): c 100 m AHD 
 :  
Free text description: The lava field on which the nong is situated slopes at a little more 
than 1% from the Bolvens Plateau in the north to close to the Xe Pain River in the south. 
Source of information: 1:100,000 topo map 
 
4.1.3 Spatial 
• Area (in ha/km2): c 1 ha? 
• Size class: Very small 
• Length (m/km): 
• Width (m/km): 
Free text description:  
Source of information: Local people from Ban Pindon 
 
4.1.4 Basin morphology 
• Bathymetry: (average and range of water depth) c 1.5 m at time of survey. 
Free text description: 
Source of information: Ground survey 4 December 2005. 
 
4.1.6 Soil types 
List of soil types: Thin soils derived from lava, with much of the area surrounding the 
nong being made up of broken lava fields.  There is some alluvium deposited during 
flooding from Xe Pian River 
Free text description: 
Source of information: Ground survey 4 December 2005. 
 
4.1.7 Bottom sediments / substrata 
Substrate class: (stony, coarse sand, fine sand, muddy sand, sandy mud, silt, silty clay, 
clay, peat, ooze) Stony with clay 
Free text description: Although the type of substrate of this nong is not known, it is 
probably similar to Nongs Poulom and Ghe, with lava blocks and alluvium. 
Source of information: Ground survey 4 December 2005. 
 
4.1.8 Water regime 
For inland systems: Hydroperiod - Seasonally inundated 
Inflow sources: Streamflow; overland flow; rainfall; groundwater  
Outflow sources: (permanent, seasonal, intermittent; episodic or none) Permanent(?) 
Free text description: Nong Che is one of the most southerly of a series of nongs 
including Nongs Poulom and Khe which are connected to each other by surface and 
underground streams which flow south east to the Xe Pian River. It is likely that these 
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streams, (or at least the underground ones) are permanent, being fed by groundwater from 
the Bolovens Plateau. The outflow from Nong Ghe to the Xe Pian River is called Huay 
Tde Peung Non.  
The Xe Pian River floods the lava field for c 2 months in August/September, with the 
depth varying from 20 cm to 1.5 m. The  nong itself may dry out for 1 – 2 months in the 
period March to May, but many small pools and underground stream probably remain, in 
which fish and other aquatic fauna can find refuge during the this one to two month 
period.. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005 
 
 
4.1.9 Groundwater 
• Max – min depth of water table: 1.5 m above ground to ? below 
• Sources of inflows: (artesian; aquifers) 
Free text description: The groundwater is probably in intimate connection with the 
surface water in this area due to porous nature of the lava block substrate. The 
contribution of the Bolovens Plateau to the groundwater flow is likely to be great. 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005 
 
4.2 Physico-chemical features 
 
4.2.1 Surface waters 
4.2.1 Surface waters 
• Temperature 
Thermal classification: Amictic 
Free text description: A temperature of 29.5 deg C was taken from the side at 1400, 4 
December 2005 at a depth of c 20 cm. 
Source of information: pH/temperature meter, ground survey 4 December 2005 
 
• Salinity 
Freshwater 
Free text description: 
Source of information: Ground survey 4 December 2005 
 
• pH 
pH classification: Weakly acidic - neutral 
Free text description: One reading taken in 20 cm depth at side at 1400, 4 December 
2005: pH 6.5 
Source of information: pH meter reading, ground survey 4 December 2005 
 
• Transparency 
Transparency classification: Slightly turbid 
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Free text description: It was difficult to ascertain the transparency since most of the nong 
was covered with emergent vegetation and most open water areas were covered by 
Salvinia. 
Source of information: Direct observation during ground survey 4 December 2005 
 
• Nutrients 
Annual range of P (total P & ortho-P): (µ gm/l) 
One reading for Phosphate taken at side in c 20 cm depth: 0.5 mg/l 
Recording station(s), depth and time of measurements: 
Nutrient status classification: (ultra-oligotrophic; oligo-trophic; meso-eutrophic; 
eutrophic; hyper-eutrophic). Oligotrophic/mesotrophic 
Free text description: A conductivity reading of 62.9 uS/cm taken from the side on 4 
December 2005 indicates the oligotrophic/mesotrophic status of the nong at the time of 
the survey. 
Source of information: Conductivity meter, ground survey 4 December 2005 
 
4.2.2 Groundwater 
Free text description of chemical composition: ND 
Source of information: 
 
4.3 Biological features 
 
4.3.1 Vegetation 
• Dominant assemblages 
List major vegetation assemblages: 
Emergent vegetation, free-floating vegetation, open water 
Free text description of vegetation assemblages: (extent (ha), proportion of wetland 
area (%); physical / hydrological setting, stable state):  
 
ASSEMBLAGE Approx. % 
EMERGENT 80 
FREE FLOATING 15 
OPEN WATER 5 
 
Much of the surrounding area is covered by bamboo forest on lava blocks 
 
Source of information: Ground survey 4 December 2005. 
 
• Dominant species 
List of species: (showing growth strategy, growth form and structural type) 
 
GROWTH FORM SPECIES NOTES 
FLOATING NON-
ROOTED 

Salvinia Introduced sp 

   
CREEPING/EMERGENT Grass cf Leersia  
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AMPHIBIOUS (fern) cf Nephrolepis    
AMPHIBIOUS/CLIMBING 
(fern) 

Stenochlaena palustris  

 
 
Free text description of major features: 
Source of information: Ground survey 4 December 2005 
 
• Alien invasive species and environmental weeds 
List of invasive species and environmental weeds: 
Salvinia cf cucullata 
 
Free text description: This was the only nong within the complex in which Salvinia was 
recorded. It was not observed in the upstream Nongs Khe and Poulom, neither in Nong 
Kameam further downstream. This was the only record for Salvinia during the entire field 
survey of November/December 2005, which encompassed much of the Xe Kong below 
Attapeu, the plains between the Xe Kong and Xe Pian rivers; and the lava field nongs to 
the north of the Xe Pian River. 
 
Source of information: Ground survey 4 December 2005. 
 
• Species and assemblages of conservation significance 
List of species and assemblages of conservation significance (with information on 
status, level, legislation applicable): None known 
Free text description: 
Source of information: Ground survey 4 December 2005. 
 
• Vegetation cover 
Relative proportions of vegetation cover (peripheral; mosaic or complete): Complete 
Free text description: 
Source of information: Ground survey 4 December 2005. 
 
4.3.2 Fauna 
• Dominant assemblages and species 
List of dominant assemblages and species: 
 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
FISHES Pa kor Channa striata  
 Pa douk Clarius batrachus  
 Pa khao Sikulia gudgeri  
 Pa khaeng Anabus testudineus  
 Pa Seuw Oxygaster 

anomalura 
 

 
Free text description of major features: (using species composition and species 
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richness data for major invertebrate and vertebrate assemblages). The fish assemblage 
would consist of resident species which remain in small pools and underground water 
bodies during the dry season, and migratory forms which enter the nong complex from 
the Xe Pain River. The nongs are probably important spawning and nursery areas for 
these fishes. 
 
The tables below show the fauna which were compiled from for Nogn Khe. Since these 
nongs form part of a complex, it is likely that the fauna is broadly similar. 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
TURTLES    
 Pa Fa Soft shelled turtle  
 T(d)ao kheu Hard shelled turtle  
 T(d)ao ooluang Hard shelled turtle  
 T(d)ao fart Hard shelled turtle  
 T(d)ao ham 

nyang 
Hard shelled turtle  

    
CROCODILE Khe? Crocodylus siamensis Occurs at Nong 

Khe, 900 m to the 
NW 

    
    
    
 
GROUP LAO NAME GENERA/SPECIES NOTES 
SNAKES    
  Ngoo kieow Viper  
 Ngoo jong anh Cobra  
 Ngoo sanit ??  
 Ngoo sintong ??  
 Ngoo pa ??  
 Ngoo hao ??  
 Ngoo hu leuam ??  
 Ngoo cuba ??  
 Ngoo tam tan ??  
    
 
 
GROUP LAO NAME GENERA/SPECIES NOTES 
BIRDS    
 Nok kien Sarus crane  
 Nok Korgaan ??  
 Nok Kong aow ??  
 Nok tahok Crested serpent eagle  
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Source of information: 
 
• Species of conservation significance 
List of species of conservation significance: (with indication of whether endangered, 
vulnerable or rare) 
 
TAXON  TAXONOMIC 

GROUP 
DISTRIBUTION STATUS LEVEL 

Crocodylus 
siamensis 

Reptilia SE Asia CRITICALLY 
ENDANGERED

GLOBAL (IUCN 
2002); LAOS: 
MANAGEMENT 
CATEGORY 1 

(Sarus 
Crane) 

Aves    

     
 
Free text description: A breeding population of Crocodylus siamensis has been confirmed 
at Nong Khe, which lies c 900 m north west of Nong Ghe. It is possible that this 
population may also use Nong Ghe. 
 
Source of information: C. siamensis: Thorbjarnarson, J. (2003) Conservation of Siamese 
Crocodiles in Lao PDR: Report of a trip to review the situation concerning the critically 
endangered Siamese crocodile and make recommendations. 
Wildlife Conservation Society, February 2003 
 
• Populations 
List of population abundance data: ND 
Free text description: (key species, largest concentrations, breeding populations, key 
migration periods) 
Source of information: 
 
• Alien invasive and vermin/pest species 
List of invasive and/or vermin / pest species: None recorded. 
Free text description: 
Source of information: Ground survey 4 December 2005. 
 
4.3.3 Habitats 
List of major habitats: (key taxa associated with each habitat, available information) 
Free text description: 
Source of information: 
 
HABITAT TYPE KEY FAUNAL TAXA AVAILABLE 

INFORMATION 
FREEFLOATING ?  
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VEGETATION (Salvinia) 
EMERGENT BEDS Fishes, crocodiles, Sarus 

Cranes 
No crocodile surveys here, 
but at Nong Khe to the NW. 
No fish surveys undertaken 

Tributary streams Migratory fishes No biological surveys 
undertaken 

 
 
4.3.4 Biological significance of habitat 
Assessment of biological significance of habitat(s) using Ramsar criteria: Would fulfill 
criteria 1, 2, 4, 8 
Free text description: 
Source of information: Ground survey 4 December 2005. 
 
 
5. Habitat classification 
Wetland type: (permanently, seasonally or intermittently inundated basin; seasonally 
waterlogged basin; permanently, seasonally or intermittently inundated channel; 
seasonally waterlogged channel; permanently or seasonally inundated flat; seasonally 
waterlogged flat, slope or highland). Seasonally inundated slope with permanent creeks. 
Free text description of habitats: Habitat diversity within the nong complex is likely to be 
high, consisting of pools of water in the open, pools under forest, surface streams and 
underground streams. 
Source of information: Ground survey 4 December 2005. 
 
 
6. Wetland goods and services 
List of wetland goods and services: 
 
GOODS & SERVICES EXAMPLES 
Freshwater  Water storage, streamflow regulation 

groundwater recharge 
Food, fibre and fuel Fishes, turtles, snails 

 
Flood, storm and erosion 
Protection, 
 

Flood peak reduction  
 

Cultural and amenity services Heritage: The Sou ethnic group in the area 
have no written script and stories are 
passed on by oral tradition. One of the 
stories involves the origin of the lava field 
area, being described as  “a burning, fiery 
land, which cooled down to form the 
rocks”. Much of the lava flow is 
Pleistocene in origin, but it is probable that 
there have been more recent lava flows, 
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which had been noted by the ancestors of 
the local people. This deserves further 
study. 

 
 
Free text description of goods and services provided by habitat: 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005 
 
7. Land and water use 
List of habitat associated land and water uses: 
 
LAND/WATER USES NOTES 
FISHING Fish, turtles and invertebrates such as snails 

are collected from the nong  
HUNTING ? 
WATER SUPPLY  
 
Free text description major land and water uses: 
Source of information: Local people from Ban Pindon and ground survey 4 December 
2005 
 
8. Management issues and threats 
List of management issues and threats: 
 
PROXIMATE DRIVER NOTES 
SPECIES INTRODUCTIONS & BIOTIC 
INVASIONS 

 Salvinia covered c 15% of the area of the 
nong as of 4 December 2005  

 
Free text description of management issues and threats: 
Source of information: Ground survey 4 December 2005 
 
9. Monitoring and management programmes 
List of monitoring programmes: None 
Free text description of organisations / persons and projects involved: 
Source of information: 
 
10. Data sheet completion 
• Name and address of compiler: 
• Date sheet compiled / updated: 
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