
NOTICE CONCERNING COPYRIGHT 
RESTRICTIONS 

 
This document may contain copyrighted materials. These materials have 
been made available for use in research, teaching, and private study, but 
may not be used for any commercial purpose. Users may not otherwise 
copy, reproduce, retransmit, distribute, publish, commercially exploit or 
otherwise transfer any material. 

 
The copyright law of the United States (Title 17, United States Code) 
governs the making of photocopies or other reproductions of copyrighted 
material. 

 
Under certain conditions specified in the law, libraries and archives are 
authorized to furnish a photocopy or other reproduction. One of these 
specific conditions is that the photocopy or reproduction is not to be "used 
for any purpose other than private study, scholarship, or research." If a 
user makes a request for, or later uses, a photocopy or reproduction for 
purposes in excess of "fair use," that user may be liable for copyright 
infringement.

 
This institution reserves the right to refuse to accept a copying order if, in 
its judgment, fulfillment of the order would involve violation of copyright 
law.

 



Geothermal Resources Council, TRANSACTIONS, Vol. 13, October 1989 

FRACTURE IMAGING IN GEOTHEHMAL SYSTEMS 

G.A. Suemnichtl, C.A. Barton2 and P. Lysne3 

1Unocal Geothermal Division, P.O. Box 6854, Santa Rosa, CA 95406 

3Sandia National Laboratories, Albuquerque, NM 
21)epartment of Geophysics, Stanford University, Stanford, CA 94305 

ABS TRACT 

A high temperature borehole televiewer tool has been developed in cooperation with 
Sandia National Labs and tested in a Unocal well in the Salton Sea geothermal field. 
Processed televiewer data provides detailed images of permeable fracture zones and 
wellbore breakouts. Fracture orientations in the log portion of the hole generally 
trend N12W and dip steeply to the SW. These macroscopic fractures are subparallel to 
the trend of the Brawley Fault which cuts the eastern edge of Unocal's development 
area. Changes in wellbore geometry occur both as wellbore breakouts and asymmetric 
elongations. Wellbore breakouts occur in a distinct population oriented N83E and 
provide a well resolved orientation of maximum horizontal principal stress at NO7W. 
Asymmetric elongations trend N67W and appear to be controlled by steeply dipping 
fractures crossing the wellbore. Breakouts determined from HUT dipmeter data 
correlate very well with televiewer breakout data and suggest the same relation 
between fracturing and weJlbore configuration in other parts of the well. The 
apparent relationship between steeply dipping fractures and breakouts suggests that 
with knowledge of the maximum horizontal stress significant changes in breakout shape 
and orientation may be used to identify fractured zones. The extreme detail provided 
by televiewer data is a highly effective way to interpret the details of wellbore 
geometry from conventional logs. Surveys with a high temperature oriented caliper log 
may allow similar interpretations in steam wells. 

549 


