Physical and chemical characteristics of thermal springs
in the Waterberg area in Limpopo Province, South Africa
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Abstract
The Limpopo Province in South Africa is richly endowed with thermal springs. Some have been developed for recreational,
tourism or other purposes, while a number remain completely undeveloped. If the full economic potential of springs can
be realised in a sustainable manner, they could make a substantial contribution to the local or even regional economy. The
optimal use of a thermal spring is largely dependent upon its physical and chemical characteristics. This article focuses on the
temperature and chemical features of 8 selected thermal springs located in the southern (Waterberg) region of the Limpopo
Province, namely Warmbaths, Loubad, Vischgat, Die Oog, Rhemardo, Lekkerrus, Libertas and Buffelshoek. All of these
springs are of meteoric origin, with water temperatures ranging from 30°C to 52°C. The mineral composition of the thermal
waters reflects the geological formations found at the depth of origin. Changes in land use that occurred over the past few
decades have apparently had no impact on the physical and chemical properties of the thermal spring waters. This effect may,
however, become evident at a later stage due to a time lag in the migration of contaminants. The fluoride concentration of
water from seven of the eight springs (all except Loubad) does not conform to domestic water quality guidelines and makes
the water unfit for human consumption. Unacceptably high values of mercury were detected at Libertas. It is recommended
that strict monitoring of the concentration of fluoride and other potentially harmful elements should be mandatory whenever
the thermal spring water is used for bottling, domestic or full-contact recreational purposes.
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Introduction
Hot water issuing from the earth’s surface has been a subject of
awe since the dawn of humankind. Ancient civilizations revered
thermal springs because they were believed to have supernatural
and healing powers (LaMoreaux and Tanner, 2001). Archaeological evidence also shows that thermal springs were used as
bathing facilities in the ancient city of Mohenjo-Daro in India
from before 2000 BC, the royal palaces of Knossos in Crete
built between 1700 and 1400 BC, and the Egyptian royal city
of Tall al ‘Amarinah that was built about 1350 BC. During the
Western Zhou Dynasty (11th Century – 711 BC), Emperor Xuanzong built a palace at the Huaqing Hot Spring near the city of
Xian in China. This is still functioning as a major tourist resort.
Islamic societies in Europe and the Middle East, the Turks and
the Japanese also created bathing facilities in places where there
were hot springs (Encarta Encyclopaedia, 1997). Many thermal
springs developed into flourishing centres of religion, culture
and health such as those at Bath in England, Vichy in France,
Baden-Baden in Germany and Saratoga Springs in the USA, but
their socio-economic importance fluctuated over time (Booyens, 1981; Sanner, 2000; Edmunds, 2004).
The past few decades have witnessed an unprecedented
resurgence of interest in thermal springs, mostly due to a
diversification in their utilisation (Christopher and Armstead,
1978; Samsudin et al., 1997; Ahmad et al., 2002; Arnórsson et
al., 2002; Gemici et al., 2003; Dotsika et al., 2006). The most
important of these is for the production of geothermal energy
(Mock, 1993; Vimmerstedt, 1998; Bahati, 2003).
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According to DiPippo (1999) electricity first flowed from a
geothermal source in the Tuscany village of Larderello in Italy
more than 100 years ago. A geothermal energy plant was built
there in 1914. This was destroyed during World War II. In
1958, New Zealand became the first country to operate a commercial geothermal power plant using a liquid-dominated, hotwater type reservoir at Wairakei. This was followed by the USA
in 1960. By 1999, the USA had become the largest generator of
geothermal electricity with an installed capacity of 2 850 MW
(DiPippo, 1999, Dickson and Fanelli, 2004). By 2000, geothermally-fuelled electric power was being generated by 21 nations
around the world (Huttrer, 2001). It was estimated that by 2005,
their capacity would exceed 11 400 MW. Only two countries in
Africa reported on geothermal power generation in 2000. These
are Kenya (45 MW) and Ethiopia (8.5 MW) (Huttrer, 2001).
According to Saba et al. (2004), over 60 countries around the
world use geothermal energy as a source for power generation or
in direct use application.
Thermal spring waters are increasingly being used for
industrial processing, agriculture, aquaculture, bottled water
and the extraction of rare elements (Lund, 2000; Baradács et al.,
2001; Lund and Freeston, 2001; Atkinson and Davidson, 2002;
Shevenell et al., 2002; Hellman and Ramsey, 2004; Petraccia
et al., 2005). Moreover, with the increasing popularity of spas
and the growing importance attached to the ‘natural’ health
industry, thermal springs are again becoming centres of balneology (hydrotherapy) (Lund, 1996; Laboutka and Vylita, 1983;
Bojadgieva et al., 2002; Harvey, 2007).
Thermal springs are thus natural resources that, if developed
optimally, could make a considerable contribution to the local
and regional economy. However, care should be exercised when
making decisions regarding the appropriate use of the springs.
A number of studies have found that geothermal water may con-

163

