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The intraplate Bhuj earthquake of January 26, 2001 resulted in large-scale liquefaction, oozing of groundwater and release of gases at many places over a large area extending from Rajasthan to south Gujarat. Several instances of spontaneous bursting of fountains and outpouring of water were observed in the coastal areas of Gujarat and the Little- and Great-Ranns of Kachchh. In most cases the outflow of groundwater stopped shortly after the earthquake, within a period of a few hours to a few days. 

A survey of naturally dissolved helium in groundwater conducted within a week of the earthquake, from some localities with typical high and low density of collapsed buildings did not show any measurable increase of dissolved helium above the atmospheric equilibration value of 5.3 ppmAEU. Similarly, groundwater samples from fresh vents at Motibaru (Taluka Dholka, District Ahmedabad) and Nada (Taluka Jambusar, District Bharuch) collected within a few days after the earthquake did not show any anomalous concentration of helium.

 However, dissolved helium and ionic concentrations in groundwater at Bhavnagar in Saurashtra and at Narveri, north of Khavada in the Great Rann indicated significant changes. 

In the Bhavnagar region a survey of groundwater helium had already been conducted prior to the Bhuj earthquake to investigate hydro-chemical effects due to low intensity tremors during August-September 2000. Between September 2000 and March 2001, increase in basaltic and decrease in alluvial aquifers were observed in both dissolved helium and TDS. Our study indicated that the increase in basaltic aquifers was caused by enhanced pumping of old groundwater with relatively higher concentration of dissolved helium and salt, whereas the decrease in alluvial aquifers was due to dilution from the post monsoon groundwater recharge. 

At Narveri, a large water body, few tens of km long, was seen in the IRS-LISS III false colour composite image covering parts of the Great Rann of Kachchh taken on 29th January 2001, three days after the earthquake. This did not exist in a pre-earthquake picture of the same area taken on 4th January 2001, suggesting its origin in the wake of the Bhuj Earthquake. The outflow of groundwater continued for more than four months after the earthquake, although its rate decreased with time. Air or gas bubbling through the freshly oozing water was also observed. Narveri was the only site where the samples showed dissolved helium concentrations, significantly above the air equilibration value that could be attributed to the seismic activity. Based on measurements of temperature and concentrations of chloride, sulphate and sodium and dating by He/Rn method, it was shown that the flowing water and escaping gases at Narveri had a deep confined source with a reservoir age in excess of ~104 years.
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