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84-049 SAND MINERALOG Y BY MICROSCOPY 

1. Application 

1.1 Determining the relative abundance of different sand sized 
minerals and their extent of weathering provides information on 
the nature of soil materials and on soil genesis. The most 
abundant sand-sized minerals in many soils are quartz and 
feldspars, both relatively resistant to weathering. These and 
other light minerals (specific gravity less than 2.9) are 
usually separated from the scarcer heavy mineral fraction that 
usually includes both readily weathered minerals such as olivine 
and highly resistant minerals such as zircon (Jackson and 
Sherman, 1953). Heavy mineral grains in a sample are identified 
and counted; weathering ratios are calculated by comparing the 
proportions of specific weatherable and stable minerals from 
different horizons. 

A weathering index based on light minerals can be determined by 
comparing the proportions of relatively stable quartz to less 
stable feldspars in thin sections or in separated sand 
fractions. 

2. Apparatus and Materials 
2.1 Conical centrifuge tubes 
2.2 Centrifuge 
2.3 Funnels 
2.4 Filter paper 
2.5 Petrographic slides 
2.6 Cover glasses 
2.7 Etching Vessel 

3. Reagents 
3 -1 Tetrabromoethane 
3.2 Dry ice - alcohol 
3.3 Acetone 
3.4 Canada balsam, neutral 
3 -5 Hydrofluoric acid 
3.6 Epoxy 
3.7 Sodium cobaltinitrite 
3.8 Barium chloride 5% 
3.9 Amaranth Red 

4. Procedure 

4.1 Heavy Mineral Analysis 

4.1.1 Place the cleaned fine sand fraction obtained from 

4.1.2 
mechanical analysis on a conical centrifuge tube. 
Add tetrabromoethane and mix well to "wet" all the grains 
in a fume hood when using tetrabromoethane. 

4.1.3 Centrifuge for 10 minutes at about 510 G. 
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4.1.4 Freeeze bottom of tube in dry ice - alcohol. 
4.1.5 Filter off the light minerals and recover the 

tetrabromoethane. Wash the light minerals well with 
acetone. 

4.1.6 After thawing wash the heavy minerals with acetone. 
4.1.7 To make a grain mount place about 1000 heavy mineral grains 

on a petrographic slide. Place the slide on a hot plate at 
120°C and "wet" the grains with Canada balsam. APPLY a 
cover glass. after 30 minutes remove the slide from the hot 
plate and allow to cool. 

4.1.8 Quantify the heavy minerals by microscopy and if desired, 
calculate a weathering index. Refer to Brewer (1964) to 
determine the number of grain that must be counted for a 
given confidence level. 

4.2 Light Mineral Analysis 

4.2.1 Cement loose grains of light fraction to a petrographic 
slide with a thin layer of epoxy. Allow 24 hours for epoxy 
to harden. 

4.2.2 Etch over HF fumes. Time depends on distance from sample 
and temperature of HF. Some procedures use boiling HF. 
This step should be carried out in a fume hood. 

4.2.3 Immerse in saturated sodium cobaltinitrite solution for one 
minute. Rinse and blow dry with compressed air. 

4.2.4 Immerse in 5% barium chloride solution for about 15 
seconds. Rinse and dry. 

4.2.5 Immerse in 1% amaranth red solution for 30 seconds to 3 rq, 

minutes. Rinse and dry. Plagioclase feldspars are stained 
red, K-feldspars are stained yellow, and quartz is 
unaffected. 

4.2.6 Quantify the light minerals on a microscope. The slide can 
be used as is or it can be covered with Canada balsam and a 
cover glass as per heavy mineral grain mounts. 

4.2.7 Determine the weathering index (ratio of quartz to total 
feldspar& Indexes are only useful when comparing soils 
developed from the same parent material. 

4.3 Other Specific Gravity Analysis 

4.3.1 Volcanic ash, plant opal and sponge spicules can be 
separated from the light fraction by following the heavy 
mineral separation procedure but using a tetrabromoethane - 
benzene mixture of specific gravity 2.5. Opal etc. will 
float. 
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