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I INTRODUCTION 

SEISMIC GROUNDNOISE SURVEY IN 

THE ~IT. PRINCETON, COLO. AREA 

Location: Chaffee Co., SH of Buena Vista, Colorado. 
Survey area covered approximately 80 square miles. 
Tl4S, 15S, R78W, 79W. 

Dates: t'larch 31 through April 6, 1974. 

Conditions: Terrain - Valley, foothills, mountainous. 
Elevations: 7900 to 10500 feet. 

Seismic groundnoise is due to a combination of cultural, 
atmospheric, and geological disturbances. The resultant 
microseisms propagate primarily as surface 1·1aves ~lith 
9- log normal type of distribution in their po~1er versus 
frequency plot (Figure A). 

Frequency 

FIGURE A 

Microseism power may vary from region to region, but for 
a given locale it can be considered as originating at 
a distant source. If the impedance sequence, coupling, 
and response of seismometers in an array are the same, 
then the measured power spectrum of the groundnoise 
would be identical from seismometer station to seismometer 
station. Since instrument response is identical and 
ground coupling is good, measured variation of power 
and frequency may be associated with varying impedance 
sequences beneath each station, or may be due to a local 
noise generator. 



The recorded time series (24 hrs) at each station is 
searched for a "quiet" interval (3 hrs or more); and 
this is spectrally analyzed for the true ground beat 
at that station. 

The data from all stations is statistically evaluated 
far each specified parameter (Integrated Po1;er, ~lean 
Frequency, etc.) and the parameter (s) tabulated and 
contoured. Based an the statistical analysis, parameters 
exhibiting more than 1 standard dev·iation above the mean 
can be considered anomalous. In groundnoise surveys an 
anomaly is defined as an area in which two or more para
meters exhibit values greater than 1 standard deviation, 
Figure 3, Anomalous Areas Map. 

II OVERV I EVJ 

The purpose of the survey h'as to determine possibility 
of geothermal reservoir sources through groundnoise 
anomalies. A comp'lementary objective consisted of 
delinea.tion of the structural features of the area. 

III RESULTS 

PARAHETER 

A total of 38 stations were occupied during the survey. 
Statistics are presented in Table 1. 

AVER!l.GE 
STANDARD 
DEVI.~TION %STD. DEV. 

Integra ted Power 
Mean Frequency 

33.36 
6.94 

9.37 
.67 

28.10 
9.70 

/ 

/ Two groundnoi se a noma 1 i es defined by high p011er and high 
frequency components are established in this survey. 
The northern anomaly occurs at the intersection of sec. 
7,12,13,13, of T15S, R78\V-79VJ and the southern anomaly 
is located near the intersection of sec. 29,30,31,32, of 
Tl5S, R73H. 

The northern anomaly may be generated by a thermal cell 
contiguous to a fault complex. The groundnoi se def·ined 
and topographically inferred r~erri am Creek fault (Y) 
could extend to this cell at depth and provide the 
conduits for Hortense and ~1t. Pri nee ton Hot Springs. 
Similarly, Fault G, cross section B-B', could supply 
this conduit. 

The southem anomaly exhibits a very h·igh power 
component centered in sec. 32. Fault X expressed 
by Cha 1 k Creek and groundnoi se def·i ned on cross-
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sections 8-8', Figure 5, could also supply the conduit 
for the Hot Springs Complex. Station density is lacking 
in this area for detailed resolution. 

IV COH~,IENTS-RECDr~MENDA TI ONS 

Two additional features of interest are noted. The 
NH-SE trend of Mean Frequency a noma 1 i es para 11 e 1 to 
the Sawatch Range bear out the possibility of a major 
fault with this trend (Fault A). Higher frequencies 
are indicative of the dense Pre-Cambrian strata on 
the west side of the fault. 

Sharp gradients in the anomalous areas could indicate 
separate cells or a deep central source. Statistical 
analysis and mapping of the lower frequencies would 
provide additional insight. 

The southern anomaly lacks sufficient data po·int density 
to presently be highly prospective. Heat flow test holes 
and/or additional survey stations could contribute pertinent 
data. Similarly, definition of the fault patterns would 
also be enhanced. 

/The appendix ·includes the computer output of Senturion 
Sciences new groundnoise processing program. 
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VI APPENDIX 

Power Spectral Density Plots.· 

Computer Printout. 
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