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The relation of specific gravity to chemical
composition for crystalline rocks

By E. J. Young and G. R. Olhoeft

Abstract
Eqdations and curves showing the relation of specific gravity to
chemical composition have been developed for a su1te of 58 Tertiary
igneous rocks and 22 Precambrian rocks. Specific gravity was obta1ned
with an air pycnometer and rock tyRes are distinguished with a

felsic-mafic index, F = SLO +'d?5 ¥ K 0

Fe0 +_Fe203 + HgO + Cal
From specific‘gravity determinations on powder samplaes the
equation for specific gravity, P, is P = 2.643 + 0.444 e = /%5 the

standard deviation, o, is % 0.057. “An equation deve]oped from specific
gravity data on bulk rock samples is not as good because of the adverse
effect of oéc]uded pore space; ¢ = + 0.074. The relation is most
useful for rocks more dense than 2.67.

Introduction _

One of the most fundamental properties of a rock is its specific
-gravity, yet-ih no rock classifications of either the past or present
does it play a role. There are several reasons for its omission as'.

a parameter in rock ciassification, one of the most serious.being its
variability for rocks having the same or nearly the same chemical
composition. On closer inspection, however, this variability can often

be traced to either dissimilar origins or metamorphism; specifica]]y\\\\\\
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“to the formation of either high or low density mirerals. Another

. drawback has been the use of bulk rock specific gravity instead of

grain or powder specific gravity. Bulk rock specific gravity

determination is generally inaccurate because pore space and open

fractures vary between samples of the same rock. Powder specific
gravity determinations have usually been made using the pycnometer

method which requires temperature standardization and painstaking

_technique. Hence it is no wonder that such determinations are not

common.

Probably the most exhaustive work on the correlation of specific
gravity and rock composition has been done by Kopf (1966), who also
studied the physical properties df porosity, radioactivity, and
magnetic susceptibility in their relation to rock composition. Saxov
and Abrahamsen (1964), Kopf (1967), and Platou (1968) have TJately
grappled with the speéific gravity--rock composition prob]eh.

Use of the air pycnometer has made specific gravity determinations

.eaSy and relatively fast. Both powder and bulk rock specific gravities

may be determined. McIntyre, Welday, and Baird (1965) discuss the use

and precision of the air pycnometer, especially comparéd with that of

the Jolly balance, and conclude that it can yield higher precision than
that of the Jolly balance. Even more important, however, is the capability
of the a%r pycnometer to determine powder specific gfavity. which the

Jolly Ealance cannot do.

Measurement of volume in the present study was usually repeated -
three times, and accuracy of measurement was maintained by frequent
standardization using a steel sphere of known volume. Volumes of bulk
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