DEFINITIONS OF ARKOSE

STEVEN S. ORIEL

ABSTRACT. An examination of the definitions of the term arkose in
the current literature shows that the rock is described by different writers
as 1) a sandstone with a considerable amount of feldspar, 2) a coarse
sandstone or fine conglomerate of quartz and feldspar, and 3) a
feldspathic sandstone which looks like a granite. In defining the term
in 1823, Alexandre Brongniart stressed the high feldspar content as the
distinguishing feature of the rock. Thus, definition 1) most nearly agrees
with Brongniart’s, whereas the other two limit arkose to rocks which
Brongniart described as varieties of arkose,

HILE engaged in the preparation of a report on the

geology of the Hot Springs area, Madison County,
N.C.,% the writer found it necessary to reexamine definitions of
the term arkose. In view of the revived interest in the classifica-
tion of sedimentary rocks during the last few years, the results
of this brief literature study are presented here.

At least three definitions of the term arkose are in current
usage. In the definition suggested by the Committee on Sedi-
mentation (Allen, 1936, p. 44), arkose is described as “A
sandstone containing 25 or more per cent of feldspars usually
derived from the disintegration of acid igneous rocks of grani-
toid texture.”® Cordier (1868, p. 218) limits the feldspar
composition to 10 to 20 per cent of the rock. Krynine (1940,
p- 50) sets 30 per cent as the lower limit, but shows the
“average” feldspar composition of his “arkose series” as 25
per cent in a later published figure (1948, fig. 11, p. 151).
Whatever the proportion used as the lower limit, many geolo-
gists (Barton, 1916, p. 418; Coquand, 1857, pp. 236-237;
Cotta, 1855, p. 214; Dana, 1863, p. 83; Grout, 1932, p. 275;
Hatch, Rastall and Black, 1938, p. 84; Loewinson-Lessing,
1893, p. 18; Milner, 1940, p. 369; d’Orbigny, 1845, p. 140;
Pettijohn, 1949, table 55 and fig. 66, p. 227; Shrock, 1948,
p- 122; Twenhofel, 1932, p. 229; and Zirkel, 1866, vol. II,
p- 526) have accepted the definition of an arkose as a sand-
stone containing a substantial amount of feldspar and derived
from granitic rocks.

1 The writer is grateful to Messrs. Adolph Knopf, John Rodgers, and
Gerald V. Carroll for helpful suggestions.

2To be published as a bulletin of the North Carolina Department of
Conservation and Development.

3 Sandstone is defined as a consolidated rock composed of cemented
sand grains between 1/16 mm. and 2 mm. in diameter (Allen, 1936, p. 46).
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Cayeux (1929) defines arkoses as “very coarse feldspathic
or kaolinitic sandstones derived from granitic or gneissic sand”
(translated from p. 207). “Arkoses form a transition, by
mineral size, between the finer components of pudding-stone
[lower limit: 5 mm., pp. 9, 119-120] and sandstone, properly
speaking [“5 mm. to 0.5 mm.,” p. 124], but with a greater
affinity to sandstone than to pudding-stone” (p. 214). Thus
the distinction made by Cayeux between feldspathic sandstone
and arkose is one of size, not of total feldspar content.
Bertrand (1928, p. 448), Dana (1894, p. 82), and Holmes
(1920, pp. 36, 282) also limit arkose to rocks intermediate in
grain-size between psammites and psephites. This definition
is supported by that of Omalius d’Halloy (1831, p. 537) which
states, in translation, that an arkose is a “conglomeratic rock
composed of quartz and feldspar.”

De Lapparent (1906) considers arkoses as “rocks formed
principally of quartz and feldspar, perhaps with mica, in a
manner simulating a true granite, whence the name decomposed
or regenerated granite is given to them” (translated from p.
685). Thus, in addition to requiring that the rock contain a
considerable amount of feldspar, de Lapparent and others
(Krynine, 1940, p. 50; Murchison, 1867, p. 347; Pirsson and
Knopf, 1947, p. 251; and Rosenbusch, 1898, p. 393) impose
or suggest the second condition that arkose simulate a granite
in appearance.

In view of this divergence in the current definitions of
arkose, the present writer turned to the original definition of
the term by Alexandre Brongniart (1823, pp. 497-498). The
term was introduced by Brongniart in an attempt to limit the
use of the word sandstone (grés), which he felt included too
many diverse rocks. He retained the word sandstone for those
rocks consisting almost entirely of granular quartz (as dis-
tinguished from glassy quartz in quartzites). His definition of
the term, literally translated, is, “Arkoses are composed of
large grains of glassy quartz and of feldspar, mixed together
unequally and including as fortuitous constituents mica, clay,
often kaolin, etc.”

Why Brongniart chose the word arkose is not known. Inso-
far as the present writer has been able to determine, the word
did not exist before 1823. In his original definition of the term,
Brongniart (1823, p. 498) does not indicate the derivation of
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the term but does say that it is one of the names he has
adopted at the suggestion of Omalius d’Halloy. The derivation
of the term is not indicated in those publications by Brongniart,
Omalius d’Halloy, and other writers available to the writer.

The present writer tentatively suggests that the term
arkose was taken from the Greek archaios meaning ancient or
primitive. The points which bear on this view are as follows:

1) Brongniart states (1826, p. 30) that rock names should
be derived, with few exceptions, from the “sonorous” Latin and
Greek languages and should be easily pronounced by all
peoples.

2) Brongniart states (1826, pp. 123-124) that the major-
ity of arkoses studied by him rest directly on granite and
indicate ““. . . a quite ancient epoch of formation.” However,
elsewhere in the same paper, Brongniart concludes that there
are younger arkoses and age is not implicit in the definition of
the term.

3) Brongniart wrote his papers with clarity and in detail.
This suggests that he omitted the derivation of the term as
superfluous, in view of its similarity to the Greek archaios.

4) The use of k, rather than ch or ¢, in spelling the word is
rather curious. Brongniart may have used k in preference to
the others to insure that the term would be pronounced sim-
ilarly in French, German, and English, or he may simply have
followed the example of Jurine (1806, pp. 373-374), who had
previously proposed another rock name, arkesine,* from the
same Greek root.

Brongniart discussed the arkoses more fully in a 51-page
paper in 1826. Inasmuch as no statement of his views appears
in the modern literature (probably because his publications are
not easily available) and as it has a bearing on the present
problem, excerpts from his petrographic discussion are trans-
lated below. (His views on genesis of the rock, though inter-
esting, do not bear on the problem here.)

Arkose is a rock of grainy texture formed principally as a result
of mechanical aggregation.

It is composed essentially of large grains of glassy quartz and
grains of lamellar, compact or clayey feldspar: these two minerals
are often mixed in more or less equal quantities but more often
quartz is dominant. It includes, as accessory constituents, mica,

¢ Proposed for the talc- and chlorite-bearing hornblende granite on Mont
Blanc, the term is no longer in use.
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lithomarge clay, and kaolin, in quantities less than either quartz
or feldspar.

The fortuitous ingredients (parties accidentalles) which are dis-
seminated through the arkose are many [and a list of those minerals
which he identified is presented].

This rock has no distinct small scale structure, and rarely even
on a large scale, and it is generally thick-bedded.

Its texture is essentially grainy; grains angular, ranging from
millet-seed size to pea size. The mass of the rock was evidently
formed as a result of mechanical aggregation; the irregular and
angular form of the grains and especially their “limitation,” such
that they do not penetrate one another, is the proof of it . ..

The arkoses, sometimes so distinctly characteristic that one
cannot confuse them with any other rock, in some cases present
vague, uncertain, or incomplete characteristics.

When the feldspar content is low and the quartz content high,
the rock passes into quartzite, if the quartz is glassy, or into
sandstone (grés) if the quartz is finely granular . . .

The varieties which are present in these rocks are not numerous
and may be reduced to the following:

Common arkose
Composed of glassy quartz and grains of feldspar with very
little mica; quartz dominant. Color grayish or whitish . . .

Granitoid arkose
Grains of quartz, of lamellar feldspar and of mica, more or
less disposed as in granite; feldspar dominant.
This rock does not differ from granite except that it is evi-
dently formed by aggregation.

Miliary arkose
Grains of quartz and feldspar, as large as millet seeds at the
most; disseminated colored clay; quartz dominant; little mica
. . . does not differ from common and granitoid arkose except
by grain size .

It is evident from the excerpts quoted here that Brongniart
considered the granitic appearing rocks as one of several forms
of arkose. Therefore it appears that the second condition im-
posed by the de Lapparent definition, i.e. that the rock simu-
late a granite in appearance, was not considered necessary by
Brongniart. Furthermore, the subjectivity of the condition
makes it undesirable in modern usage.

Although Brongniart specified “large grains” in his original
definition, it is the present writer’s belief that it is not an
essential part of his definition. This view is supported first by
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his making arkose a subdivision of sandstone (1827, p. 43) and
second by his defining fine-grained or miliary arkose as one of
the varieties of arkose. Therefore, and because the size con-
notations stressed by Cayeux have not been generally adopted
in most countries, it seems unlikely that Cayeux’s definition
will prove acceptable to most geologists, despite the support
it receives from that of Omalius d’Halloy.

Thus, of the three definitions of arkose in current usage,
that of the Committee on Sedimentation appears to reflect the
meaning intended by Brongniart best and does so in quanti-
tative terms and in conformity with the usage of many geolo-
gists. The other two definitions may well be retained for

varieties of arkose, in keeping with the procedure of Brongniart
himself.
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