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Introduction 

One of the potential Outstanding Universal Values (OUV, criterion viii) for a World Heritage 

nomination for Hin Nam No NPA is the paleokarst history of the area. Karst World Heritage 

expert Dr Paul Williams has recommended to identify and document locations in the field 

that provide clear evidence of the paleokarst history of Hin Nam No. It appears likely that 

such sites exist on the lower slopes of Phou Chuang, on the northwestern side. Viewed from 

Road 12 going up to Mu Gia Pass, limestone outcrops appear to protrude from beneath 

Jurassic sediments. These could be parts of a Triassic karst landscape in the process of 

exhumation.  

Objective 

To investigate and document evidence of paleokarst occurring on the lower slopes of Phou 

Chuang. 

Team Members 

1. Terry Bolger, Cave & Karst Specialist  

2. Mr. Maek, Hin Nam No database unit 

3. Mr. Khamsai, PAFO Khammouane 

4. Mr Tiang, Village Ranger - Ban Nongbua 

5. Mr Ang, Village Ranger – Ban Naphao 

Field Survey  

A field survey to investigate and document paleokarst evidence was conducted over three 

days in January, 2019. The limestone outcrops in the triangular area bounded by points 2, 4 

and 5 on the map below (see Figure 1).  On the first day we investigated the area from point 

4 to point 3, which took us behind and above the karst outcrops. On the second day we 

investigated the area from point 5 to point 2, which took us up a valley and into a small kuan 

(border polje) called ‘Kuan Tham Xang’, to where the karst meets the overlaying clastic 

sediments (point A). On the third day we investigated a short, steep and rugged karst valley 

which goes to the southeast from point B.  

Paleokarst Evidence 

Day 1: The trail from point 4 to point 3 (Figure 1) skirted around and climbed above any 

limestone. Mostly sandstone and some mudstone/redbeds were seen. Lower down we did 

see an eroded limestone rock with paleokarst fills (see Photo 1 below). 
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Photo 1. Limestone with paleokarst fill. 

  
Figure 1. Map of the Phou Chuang area showing trail network and relevant points. 

 

Day 2: We walked up the main valley from point 5 and entered a narrow side valley called 

‘Kuan Tham Xang’, marked as point A in Figure 1. The streambed had a mixture of cobbles 

and pebbles of limestone, sandstone and redbed mudstone (Photo 2).  
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Photo 2. Streambed with limestone, sandstone and mudstone cobbles and pebbles. 

In the upper streambed we found and photographed several places with redbed mudstone or 

clastic sediments covering the karst (Photos 3 and 4). Photo 3 appears to show displaced 

redbed material accumulating on the karst, but it may be sitting and weathering in situ. The 

clastic sediments in Photo 4 appear to be fills of transported erosional material. So the 

karstified relief shown in these photos could be modern (Quaternary) and have developed as 

the redbed material slid down the slope onto it. Unfortunately, there was no ‘clean’ contact 

between the limestone and the redbeds found in this location.   

  

Photo 3. Redbed mudstone on top of the limestone karst. 
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Photo 4. Clastic sediment fill in depressions in the limestone karst. 

 

 

Day 3: We walked, scrambled and climbed our way up a steep and rugged karst valley (see 

Photos 5 and 6). The karst valley (point B in Figure 1) goes up to the southeast. An 

abundance of paleokarst evidence was found in this valley: paleokarst fills (Photo 7), 

paleokarst breccia (Photo 8), and redbed mudstone on top of limestone karst (Photos 9 and 

10).  

 

 
Photo 5. Steep, rugged karst valley investigated on day 3 of the mission. 
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Photo 6. Climbing up the karst valley.  

   

Photo 7. Paleokarst fills 
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Photo 8. Paleokarst breccia. 

The most significant features from day 3 are the redbed mudstones on top of the limestone 

karst (Photos 9 and 10). Photo 9 is particularly convincing, clearly showing an undisturbed 

contact with redbeds unconformably overlying a karstified limestone surface and extending 

into fractures in the rock.  Photos 9 and 10 show that redbeds got into wide fissures on a 

karstified limestone surface. The redbeds in Photo 9 occur on a shelf, in a crevice in the 

limestone. So they have been somewhat sheltered from the erosional forces. The redbeds in 

Photo 10 are (now) exposed and are showing more erosion, similar to those in Photo 3. 

However, the redbeds in Photo 10 are not at the top of the karst and it seems that they were 

sheltered in the past. Photos 7 and 8 show the redbeds penetrating networks of narrower 

fissures and fractures in the karstified limestone. These photos (7-10) provide clear evidence 

for paleokarst.   

Up high, and on the top of the karst, no paleokarst features were observed, and a contact 

with the clastic sediments was not reached. One interpretation is that erosion over a long 

period has removed all of the clastic sediments and paleokarst from the top of the karst at 

this location. So the remaining paleokarst evidence here occurs as fills or breccia beneath 

what was the paleokarst surface. The fills and breccia indicate that the paleokarst surface 

morphology was quite dissected and eroded, perhaps similar to that of the present upper 

karst surface.  
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Photo 9. Redbed mudstone on top of limestone karst, sheltered on a shelf in a crevice. 

 
Photo 10. Redbed mudstone on top of limestone karst, exposed. 

Conclusions 

We found a lot of clear evidence of paleokarst on the northern side of Phou Chuang. 

Unfortunately, we did not find a ‘clean’ surface contact between the limestone and the 

redbeds, which would provide evidence of the paleo-topography of the karst surface before it 

was buried by redbeds. Was the buried karst surface a tower karst, a cone karst, or a base-

levelled karst plain? We do not have evidence (yet) to answer that question.  

Field evidence for the paleokarst topography could, in principle, be obtained by making 

elevation measurements at places where the paleokarst-redbed contact can be observed 

and followed in the field. From that the high points and low points along the contact could be 

determined and used to calculate the relief on the old surface. If it’s less than 10 m then the 

surface was fairly flat and may have been a base-levelled plain, but if it’s 10-30 m or more, 

then it would have been a former cone or tower karst. 

Also, a good clear field location is (still) needed to convince potential World Heritage 

evaluators of the paleokarst story, and to show visitors. 

We learned a lot and collected a lot of paleokarst evidence in three days. It is recommended 

that another field mission be conducted to collect evidence on the paleokarst topography 

and to find a good clear field location(s) that illustrates the paleokarst story. 

The team members quickly learned to recognize the paleokarst features documented here, 

and by the third day of the mission were very helpful in finding paleokarst evidence in the 

rugged karst valley.  

 


