
ABSTRACT 

Microstructures can provide important information about deformation of 

salt. Standard petrographic techniques can be used to identify the defor
mation mechanism(s). The processes accounting for flow can be documented 
and mechanical data can be interpreted in light of a physical 
understandi ng. Exampl es of salt mi crostructures are di scussed in thi s 

paper. Emphasis is given to practical application of petrofabric results. 

INTRODUCTION 

Natural rock salt, whether occurring in domal or bedded formations con
tains an inherited microstructure. Domal salts in the U.S. are nearly 
pure halite. They comprise a uniform grain size and contain little water 
in comparison to bedded salts. Domal salts have experienced natural defor
mation equal to hundreds of percent strain. Bedded salts on the other 
hand, may be highly impure and typically comprise variable sizes of halite 
grains and contain about one weight percent water. Bedded salts are often 
nearly undeformed since original precipitation. Both of these forms of 
salt have been experimentally deformed in our laboratory. Although mecha
nical properties measured in the laboratory have not yet been related to 
starting microstructure, many of the features of induced microstructure are 
similar for bedded and domal salts. 

Historically, perhaps there has not been a need to study mechanical 
properties of salt in the laboratory. However, innovative uses being made 
of salt structures, such as strategic petroleum reservoirs and repositories 
for nuclear waste, require sophisticated safety analyses that make long
term extrapolation of deformational characteristics of salt. The requisite 
information for these analyses comes from laboratory investigations. 

Use of flow laws for analysis is underlain by the premise that the flow 
processes accounting for deformation of laboratory samples are the same as 
the flow processes operating in nature. It is fundamentally important, 
therefore, to determine the physical basis of the experimental deformation 
of salt. If examination of the physical processes is not made, flow 
equations remain totally empirical and extrapolation is not backed with 
scientific evidence. Natural salt microstructures are altered on the 
atomistic level when subjected to stresses and temperatures in the 
1 aboratory. It is the rea rrangement of atoms, pri nc i pa 11 y by di s 1 ocat ion 

SALT MICROSTRUCTURES
by

Frank D. Hansen
Paul E. Senseny
RE/SPEC Inc.

©2023 – Solution Mining Institute
Full Paper is Available in the SMRI Library(www.solutionmining.org)




