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A spectral study has b een made of ground noise, related to 

the Meager Creek geothermal area, which was recorded on vertical short 

period seismographs during 1975. The recording sites are shown in Figure 1. 

There are some studies in the literature which describe the 

types of spectral features that are associated wi.th other known geothermal 

areas which are used as a guide in the present study. 

Sorne of the effects which have b een previously observed are: 

1) In New Zealand, there is a continuous high level background noise 

associated with geothermal activity (Clacy, 1968). 

2) In California, this noise peaks in the region of 1-3 Hz (Clacy, 1968; 

Douze & Sorrells, 1972). See Figure 2. 

3) Studies in Yellowstone Park (Iyer & Hitchcock, 1974; Nicholls & 

Rinehart , 1967) indicate that there are cyclically fluctuating changes 
' 

in the 2-8 Hz region that correlate with geyser activity (Figure 3). They 

indicate that the high frequency energy is related to shallow depth 

phenomena (e.g. steam vents) and the lower frequency, to deeper 

circulation. 

It is important to differentiate between geothermal ground 

noise and the usual effects of site characteristics (e.g. bedrock vs 

alluvium (Frantti, 1963)). This can be done by considering the 

stationarity of the background noise and its frequency content. Site 

characteristics refer to the response of the material beneath the 

recorder. A signal must be present for a response to occur, and such 

noise is therefore dependent upon the type of local excitation. The 

classic example is wind noise. It is clearly non-stationary. The only 



non-stationary noi se that h as b een observed in relation to geothermal 

activity is in cases where violent geysers or steam vents 'are visible. 

As rnentioned above, high frequency ground noise is associated only with 

such activity, and is therefore expected to be absent in the Meager 

Creek area. 

In view of the above information, and the geological setting 

of the Meager Creek anomaly (Ro gers et al., 1976), any seismic noise 

anomaly associated with this area is expected to occur in the 1-5 Hz 

range, and to be fairly stationary in time. 

Any consistent background noise of this character should be 

easily visible on the short period records made during the field programs 

in the Meager Creek area. Rogers reported that this is not observed in 

a visual inspection of the records. In order to confirm this visual 

analysis, maximum entrop·~ spectra have been computed for typical 30 

second record length intervals at various locations arid conditions. The 

results appear in Figures 4 to 8. The first 3 are for Meager Creek 

records in the anomalous area, and the last 2 are for the control 

stations at Pemb erton and Gold Bridge. No consistent significant differences 

in spectral amplitudes or shapes are apparent. 

No stationary pattern of seismic noise increase related to 

·Meager Creek is detected, either visually or computationally. The non­

stationary phenoDena that were observed were clearly related to site 

conditions (e.g. soil ·vs bedrock or a nearby creek, or a helicopter, or wind 

(see Figure 9)). Sorne seasonal variations were noted by Rogers, particularly 

related to cold temperatures and the presence of snow - these however, 



are essentially discrete events, not a continuous background effect. 

In rnaking spectral cornparisons of records obtained at the anornaly 

with those away frorn it, it is not necessary to use temporally conternporaneous 

records b e cause: 

a) the effect, if present, should be stationary in tirne, and, 

b) the distance between stations is large enough that conternporaneous 

records would never exhibit the same energy due to the finite tirne of 

travel of a disturbance between stations. 

The general features of the spectra in Figures 4 to 8 are similar 

partly because the interest here is only in the relative, broad-band, frequency 

content of the records. The maximum entropy wavelet length was , therefore, 

chosen to define the frequency of dominant energy , not detailed spectral structure. 

A significant shift in the position and width of the spectral peak would be 

observed if the characteristic energy was different at the Meage.r Creek site 

than at the outside sites. This difference is not observed. 

The 'noisy' Meager Creek record has a lower spectral peak 

value than the 'average' and 'quiet' records (see Table 1) because the noise 

observed was not in the 0 to 5 Hz range which is of interest here. 

A similarity in position of the peaks labelled 1 to 4 on Figure 

3 with those on Figures 4 to 8 was noted. This coincidence is probably 

fortuitous. In Figures 4 to 8, these secondary peaks are not stable. They 

are sidebands of the main peak and can be made to disappear by reducing the 

length of the maximum entropy op e rator. 



The above observations are consis tent with the general features 

of the Meager Creek anomaly. This experiment indicates that surface 

manifestations of geothermal activity at this site are many orders of 

magnitude less than those of areas where commercial geothermal reservoirs 

have b een found (California, New Zealand , Italy, Iceland). 

This study indicates that, at this site within the Meage r Creek 

geothermal anomaly, seismic noise studies are not a viable diagnostic 

tool, although this conclusion should not rule out the studying of 

additional data if the research project continues at another site in this 

region or others. 



Meager 

Gold Bridge 

Pemberton 

Relative max spectral values in 0-5 Hz range 

noisy 

average 

quiet 

7.38 

9.6 

9.2 

7.6 

13.6 

TABLE 1 

In the table above we see that Gold Bridge is just as noisy as Meager, 

and Pemberton is even noisier. 
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