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Abstract

Speleothems are mineral deposits found in caves and karsts, which are classified
and named, based on the type of formation, mineral constituents and
morphology. Limestone caves are famous since its speleothems are made up of
various carbonate compounds. Most of the caves of Sri Lanka have been formed
in high grade silicate rocks commonly known as Gneisses. Chemical weathering
of silicate rocks are different. Therefore speleothems in gneissic caves are
unique. Under the auspicious of the Post Graduate Institute of Archaeology,
about 10 gneissic caves located in Rathnapura, Kuruwita, Ruwanwella and
Mahiyanganaya areas in Sri Lanka were investigated. Discovered speleothems
were mainly stalactites, stalagmites, and flowstone and in addition curtains,
ridges and rim pools like structures were also recorded. Comparative analyses
showed that the caves located in wet zone are more prone to form speleothems
than the dry zone caves. In the dry-zone of Mahiyanganaya, Keragoda Galge
Cave (07°26'.43.53" N; 081°05'31.5"E) showed no spelothems of any kind.
Most of the stalactites recorded in studied wet zone caves have similarities such
as conical and bubble shapes with reddish brown to black tones. Spelothems
were always found in clusters on a crust of about 1-2cm thick. Flowstones of
studied wet zone caves were white, yellowish, and black in color. Stalagmites
were not taller than 5 cm. Speleothems are collected by visitors as souvenirs
therefore education and protection are important. Chemical compositions of the
gneissic spelothems are not yet known and further studies are required.

Keywords; Sri Lanka, High Grade Silicate rocks, Caves, Gneissic speleothems

Weliange W.S. & Pathmakumara Jayasinghe. 2010. (Accepted) Gneissic speleotherms in Sri Lanka. National
Archaeological Symposium 2010.


mailto:wasanthaweliange@yahoo.co.uk

Introduction

Recognition of the importance of speleothems (stalagmites, stalactites, and
flowstones) as an archive for paleo-environmental changes has increased over
the last three decades since the early studies of Hendy and co-workers on the
isotopic composition of cave carbonates (Hendy and Wilson, 1968; Hendy,
1971). Speleothems provide detailed information on climate variations on
annual to millennium time scales (Burns et al 1998; 2001; 2002; Fleitmann et al
2003a; 2003b; 2004; Neff et al, 2001). It has found that speleothem calcite
mainly reflects three parameters such as amount of precipitation, the source of
moisture, and evaporation at a particular time (Burns et al 1998; 2001; 2002;
Fleitmann et al 2003a; b; 2004). Speleothems are particularly well suited for
dating through the application of U-series Thermal lonization Mass
Spectrometry back to 350 ka (L.i et al., 1989), as they generally behave as closed
systems since deposition.

The method of speleothem pollen analysis was pioneered in Belgium
(Bastin, 1978). It has been demonstrated that well preserved pollen may be
successfully extracted from speleothems in sufficient quantities to allow palaeo-
environmental reconstruction (Lauritzen et al., 1990).

Some speleothems, e.g. the cobweb stalactites (Aubrecht et al., 2008)
represent mostly inorganic precipitates, encrusting various structures, such as
spider threads. There are also large inorganically precipitated stalactites and
flowstones.

Microbial origin of the siliceous speleothems was recognized by previous
workers (Forti, 1994; Lévillé et al., 2000; Willems et al., 2002; Urbani et al.,
2005). Phototrophic organisms — diatomaceans — were also found to contribute
to formation of similar speleothems in Japan and USA (Kashima et al, 1987).
Presence of phototrophic organisms associated with speleothems has been
reported by various authors (Vincent and Roy 1993., Kylin, 1937., Golubic,

1976., Whitton, 1987., Friedman, 1955).
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Cave science is new to Sri Lanka and preliminary investigations about
speleothems were done in several caves in wet and dry zone of Sri Lanka. All
studied caves were formed in gneissic rock formations and therefore
speleothems are not such attractive like in limestone caves. This is the first

attempt to describe speleothems of Sri Lanka.

Area of the study

For the study different types of caves were selected and most caves were located
in wet zone of the country while only two of them were located in intermediate
zone in central highland. Rathnapura and Ruwanwella cave systems are
characterized by high rain fall during most of the time of year from monsoons
and intermonsoons. The annual rain fall ranges between 2500-3000mm and
temperature varies from 25-30c. Both of the study sites of wet zone are
characterized by mountain ranges. General trend of these mountains are in
north-south direction. The area is also distinguished by tropical natural
vegetations, cultivations and home gardens. The area around Dambana belongs
to intermediate zone where rain fall and temperature show intermediate
characteristics, but this area mostly experiences dry climate. In contrast
Dambana is situated in low land area where small hill clusters and isolated hills
are dominant. The vegetation is specified with dry zone forests, home gardens

and chena cultivations.
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Table 3. List of names, district, geographical position and the height above

average mean sea level in feet.

Name of the Cave Position zone ams| (ft)
Rathanapura District
Batathota Crack 1 06°49'49.71"N,080°22' 26.33" E Wet 798
Batathota Crack 2 06°49'49.71"N,080°22' 26.33" E Wet 790
Sthreepura Tall triangle Cave 06°49'54.6" N, 080°22' 27.8" E Wet 1059
Sthreepura Guhawa Cave 06°49'54.6" N, 080°22' 27.8" E Wet 1059
Divaguhawa Lena Cave in Kuruvita 06°49'50.1" N, 080°22' 23.8" E Wet 835
Vavul Guhava Cave in Kosgala 06°43'31.5" N, 080°20' 34.6" E Wet 486
Pelpola Lena Cave in Kehelowitagama 06°41'26.4" N, 080°19' 22.1" E Wet 340
Kegalle district
River-cave in Nikawalamulla 07°02'54.3" N, 080°14' 38.9" E Wet 476 ft
Hakurugala Raja Maha Viharaya Cave 07°01'54.6" N, 080°14' 36.0" E Wet 125 ft
Diya-Pihilla Guhawa Cave 07°01'53.4" N, 080°14' 36.3" E Wet 304 ft
Crack-Cave in Nikawalamulla 07°01'57.9" N, 080°14' 43.3" E Wet 496 ft
Yahal Lena Cave in Nikawalamulla 07°02'04.3" N, 080°14' 38.9" E Wet -
Badulla District
Keragoda Galge Cave in Dambana 07°26'. 43.53" N, 081°05' 31.5" E Intermediate 467 ft
Wiweka Cave Dambana 07°24'.53.40" N, 081°06' 48.30" E  Intermediate 436 ft
Cave of Velaudan 08°01'. 01.30" N, 081°21'53.40"E  Dry 133 ft

Method of documentation

Cave interior were thoroughly investigated with headlamps and hand held

torches. All speleothems and other structures were photographed. An attempt

was made to describe the colors and its variations, morphological features and

also to describe the location of deposition etc.
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Among all the caves investigated hollow caves such as Sthreepura and Kosgala
Wavul Lena cave shows the great diversity and abundance of speleothems.
These hollow caves had stalagmites, stalactites and flowstones but in
inconspicuous scale unless you watch them carefully with bright torch lights.
The colors of the speleothems were ranged from reddish-dark brown, yellowish-
orange, grey shades, and black. Plate 1 to 12 shows some of the speleothems
found in the studied caves.

Rock shelters situated in the wetzone of the country such as Divaguhawa
Lena Cave in Kuruvita, Hakurugala Raja Maha Viharaya Cave in
Nikawalamulla and Crack-Cave in Nikawalamulla had few with less abundance.
In the intermediate zone caves such as Keragoda Galge Cave in Dambana and
Wiweka Cave in Dambana no such speleothems were found during our
examinations. But it is also possible further exploration could find some of them

in difficult to access places.

Conclusions

For the first time speleothems of gneissic caves were recorded in Sri Lanka with
photographic illustrations. Although small in scale these speleothems could be
used in reconstructing the paleo-climatic events if properly studied. Therefore
we hope to study the spelothems in details in the future. Studying chemical

composition would be an essential part in studying speleothems at the very step.
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Plate 1. About 3 feet long and 3-4 inches at the tallest place, yellow to reddish brown
deposition found in the roof of the Kosgala Wawul Lena Cave in Kehelowitagama.

Plate 2. about 3 square feet area of the slanted roof was covered with this flowstone type
deposition at the Kosgala Wawul Lena Cave in Kehelowitagama.
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Plate 3. About 2-3 square feet area of the roof of the Kosgala Wawul Lena Cave in
Kehelowitagama was found to be deposited with this type of speleothems. Color pattern dark
brown.

Plate 4. A closer photograph taken from another angle of the Figure 3.
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Plate 5. A reddish brown deposition inside Kosgala Wawul Lena Cave in Kehelowitagama.
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Plate 6. About 5 feet tall and mainly black color flowstone found in Sthreepura Lena Cave in
Kuruwita.

Plate 7. Orange color flowstone with rim pool like structures found in the Sthreepura Lena
Cave in Kuruwita.
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Plate 8. Dark brown stalagmites found in the roof of the Sthreepura Lena Cave in Kuruwita.

Plate 9. Grayish color coral shape stalagmites found in the Sthreepura Lena Cave in
Kuruwita.
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Plate 10. A stalagmite found in the Sthreepura Lena Cave in Kuruwita.
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Plate 11. These yellow-brown depositions found in the Yahal Lena Cave in Nikawalamulla
look like hanging flower buds.

Plate 12. The entire roof of the Yahal Lena Cave in Nikawalamulla is filled with this type of
depositions. A cave cricket is sitting on that.
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