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ABSTRACT: The Ambo hydrothermal springs are low temperature hydrothermal systems located in 
central Ethiopia. The area is characterized by C02 dominated thermal activity with temperature that 
varies between 30 and 40"C. The chemical composition of 17 water samples over an area that includes 
lakes, boreholes, cold and thermal springs were compared. The hydrogeochemical investigation 
indicates that the most plausible mechanism for the formation of travertine deposit is the release of CO:> 
due to pressure relief when the thermal water emerges at the surface. The sources of C02 are the 
degassing of a magma chamber from deeper sources and decarbonation of the Mesozoic sediments. 
The shallow acidic magma chamber of Dandi and Wanchi could act as a source of temperature and 
additional C02 input. Silica sinters associated with travertine imply the thermal origin of the deposits as 
well as initial high temperature of the formation. From the positive Saturation Indexes (51) with. respect 
to carbonate and silica and from the general geology of the region it is expected that the parent 
bedrocks could be limestones. and/ or calcareous sandstones that has controlled the hydrochemiStry of 
deep regional groundwater. The hydrolysis of silicates and the chemistry of the outcropping rocks play 
additiomil role in controlling the hydrochemical evolution of shallow groundwater. 
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INTRODUCTION 

The study area, Ambo, is located 125 km west of 
Addis Ababa, the capital of Ethiopia (Fig. 1). The 
area is known for its mineral water (Ambo Tebel), 
and building stone "Ambo Sandstone". The 
thermal springs are fault-controlled and are 
aligned· along E-W fault line. They tap heat from 
the underlying magma chamber related to the 
active Dandi and Wanchi Quaternary volcanic 
centers (Tsegaye Abebe et al., 1998; Lemessa 
Mekonta, 2001; Tamiru Alemayehu, 2003). 
Topographically the area is characterized by 
elongated ridges and wide plain areas dotted by 
volcanic hills. The northern part of the area is 
marked by an east~west oriented regional normal 
f<lult. The footwall of this fault forms the water. 
divide between the Awash and BIue Nile river 
basins. The highest peak in the area is the Dandi 
and Wanchi volcanic centers (3390 m.a.s.l) located 
at the southern sector. The Ambo area contains 
numerous rivers and streams and widely 
distributed thermal and cold springs. The 
groundwater geochemical evolution in the area is 
principally controlled by silicate hydrolysis of the 
volcanic cover and carbonate mineral dissolution 
from the Mesozoic sediments. This coupled with 
high heat source and regional groundwater 
circulation at the interface between the volcanic 

cover and the underlying Mesozoic sedinlent and 
within in the carbonate sequence has led to the 
formation of economically viable soda water in the 
region. High bicarbonate concentration of the 
spring water is seen to give rise to encrustation of 
reservoirs and pipelines of the water supply 
systems. 

The central part of the study area is covered with 
abundant travertine and silica sinter deposits. The 
objective of this work is to analyze the state of 
mineral saturation of the waters that gave rise to 
the travertine and the silica deposits and point out 
the hydrochemical nature of the groundwater of 
the area. Three boreholes tap the deep confined 
aquifer to produce the famous Ambo mineral 
water for Sankale mineral water factory. On the 
other hand, the thermal springs are being used by 
hotels for bathing and for the swimming pools. 
The authors reviewed most prominent previous 
works. Except the temperature data of Kondo 
(1967) and Herrick et al. (1980) geological 
information Mohr (1971) and Tsegaye Abebe et al 
(1998) no further information was available on the 
therrpal condition at depth and the source of C02 
gas. Processing and interpretation of chemical data 
focused mainly at defining the geochemical 
processes that determine the observed water 
composition and their implication on parent host 
rock. 
















