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ABSTRACT 

The melhoJi of leasl squar.s should be used to estimate m lin,.rly Independent 
unknown parameters from n observations (m lesl than n). The problem of estimating 
four hypocentral parameters (three spatial coordinates of the hypocentre and the 
time of earthquake occurrence) from P wave arrival times at n (greater than four) 
stations has the feature that the -spatial parameters Ire linearly dependent on the 
temporal parameter. By using differences in P wave arrival times at pair. of stations 
In the array, the earthquake occurrence time can be entirely omitted from considera
tion, and the method of least squares can be rigorously applied to estimate the 
spatial coordinates of the hypocentre. The omisSion of occurrence time does not 
hamper such objectives of mlcroearthquake surveys at engineering sites as identifi
cation of seismically active faults near the sites. 
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INTRODUCTION 

Microearthquake investigations were first carried out by Oliver and his 
colleagues in the early nineteen sixties (Oliver et aI., 1966). Over the ensuing 
twenty years or so, they have become a routine feature of site investigations for 
large engineering projects, such as, dams, nuclear facilities, tunnels, and large 
underground openings. A review of the recent geotechnical literature pertaining 
to bridg!3S, highways. land slides, etc. also brings out frequent references to 
seismic forces, and it would be surprising if. in the near future, project authorities, 
even in these cases. do not order microearthquake surveys ocCasionally as parts 
of their site assessment programmes. We wish to make a few remarks here 
regarding analysis of microearthquake data for seism'city and seismic risk studies. 

An important task in the analysis of data from these surveys is to estimate 
the hypocentral parameters (latitude. longitude, and depth of hypocentre or focus, 
as well as occurrence time) of microearthquakes recorded. If P wave arrival 
tim!3S from five or more stations are available for a single earthquake, then its 
four hypocentral parameters can be estimated, at least in principle, using the 
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