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Abstract 

The surfaces of rocks reveal much about their pore structure 
and petrophysical properties. Thin section analysis may be used to 
estimate porosity, permeability, grain size and sorting, and 
numerous other properties. In this paper, a method is proposed for 
estimating petrophysical properties of rocks from the 
characteristics of their surface profiles. These profiles may be 
obtained from either optical or stylus type profilometers. From a 
spectral analysis of these profiles, the petrophysical properties 
are obtained. 

INTRODUCTION 

Surfaceroughnessmeasures 
the deviation of the peaks and 
valleys of a surface from the 
mean height. For rocks, larger 
grains imply rougher surfaces. 
A wide distribution in grain 
sizes will imply a wide 
distribution of length scales 
in the surface profile. A 
surface profile should, 
therefore, contain enough 
information to allow the 
prediction of petrophysical 
properties related to grain 
size and sorting (is. porosity 
and permeability) . Several 
authors have related surface 
roughness to transport 
properties, '1213 but all of these 
methods have involved difficult 
and time consuming image 
analysis techniques. Surface 
profilometry, however, is 
quick, simple, and involves 
portable equipment. This makes 
it an ideal technique for 

estimation of petrophysical 
properties of rocks. 

SAMPLE PREPARATION AND 
MEASUREMENT 

In order to investigate 
the basic properties of 
profilometry, several types of 
artificial samples were 
prepared. Sandpaper surfaces 
in various grit sizes were made 
to test the ability of the 
profilometer to differentiate 
grit sizes. These were also 
the simplest well-characterized 
surfaces imagined by the 
authors. Therefore it was a 
good starting point. Grit 
sizes of 220, 240, 320, 400, 
and 600 were measured. These 
grit size numbers correspond to 
the physical mesh size of a 
grid used to sort the grains 
for the sandpaper. Figure 1 is 
a plot of sieve opening versus 
mesh size for the sandpapers. 
The profilometer samples were 
prepared by mounting the paper 
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