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COMMENTS ON DENSITY DETERMINATIONS ON SAPROLITE 
AND WEATHERED ROCKS 

Ted Eggleston, Ph.D., RM SME, P.Geo.1 

 

Introduction 

This paper discusses aspects of performing density determinations on saprolite and other 
weathered rock types. 

Comments on Industry-Standard Procedures 

Density of saprolite and similar weathered materials can generally be determined using the 
standard protocols, but MTS has found that the calibrated sand method to be more reliable if the 
material is exposed at the surface.  It does; however, require both significant manpower and time 
for each sample, which limits the number of determinations that can be made in a day.   

The slide hammer method is a very workable, useful procedure for exposed saprolite.  The 
method is prone to small errors, but it is very easy and rapid.  Multiple samples per hour are 
possible so small errors will tend to be hidden in the mass of data.  As of date of this paper (April 
2020), the slide hammer sampler is available from Humboldt Construction Materials Testing 
Equipment (www.humboldtmfg.com/density-drive-sampler-2.html).   

In some cases, saprolite density can be determined on drill core, but care must be taken to 
preserve the integrity of the core.  Saprolite, especially wet saprolite, is typically soft and the core 
is easily distorted by rough handling.  The most reliable density estimates for saprolite combine 
extensive drill core sampling with a program of surface sampling using the calibrated sand or slide 
hammer procedures.  

Note that density in saprolite increases from the surface downward in a rather predictable way.  
That predictability can be used to model the density in saprolite if sufficient data are available to 
produce the model.  MTS has had recent involvement with density determinations in saprolite-
hosted gold deposits, which indicates that density can be effectively modeled using a linear 
regression relating percentage (proportion) of depth through the entire saprolite and density.  This 
type of proportional model is easily constructed if the block modeling software can determine 
proportions from a stack of blocks.   
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