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Figure 45. (A) Hydrothermally altered Fort Sill rhyolite bordered by
less altered brick-red rhyolite. Dark-gray quartz phenocrysts are visi-
ble in the altered rhyolite. (B) Cut slab of hydrothermally altered Fort
Sill rhyolite showing altered alkali feldspar phenocrysts and fresh
quartz phenocrysts (dark gray).

as are two samples of Davidson metarhyolite
analyzed by Price (1998). The Davidson meta-
rhyolite has silica contents ranging from 76.64
to 77.92 wt % (including data from Price,
1998), consistent with petrographic evidence
for secondary silicification, and silica values
for the Fort Sill rhyolite are 75.50 to 78.33 wt
%. The two rhyolite intrusions have the lowest
overall silica contents at 72.62 wt % and 73.38
wt %. The geochemical samples from the Fort
Sill rhyolite and the rhyolite intrusions show
little to no petrographic evidence for second-
ary addition of silica, and their silica values
are inferred to be close to the primary igneous
compositions.

Ca0O, MgO, FeO, ALO,, TiO,, and P,0O;
show overall decreases with increasing silica,
although in the Harker diagrams there is consid-
erable scatter, which is likely at least partly the
result of alteration. These trends, however, are
broadly consistent with fractional crystallization
or progressive partial melting of source rocks.

The range in data for the Fort Sill rhyo-
lite suggests that this flow records eruption of
compositionally heterogeneous magma. The
Fort Sill rhyolite and Davidson metarhyolite
show broadly similar compositions on the
Harker diagrams. However, Al,O, contents for
the three samples of Davidson metarhyolite
analyzed in this study are higher than those in
the Fort Sill rhyolite, which is probably due
to preferential loss of alkalis during alteration.
The two rhyolite intrusions have significantly
less evolved major element compositions than
the Davidson metarhyolite and Fort Sill rhyo-
lite, with consistently lower SiO, and higher
TiO,, FeO, MgO, and P,O..

Na,O and K,O do not show well-defined
trends on the Harker diagrams. Scatter in the
data is interpreted to be due to alkali mobility
during secondary alteration, as indicated by
the presence of chessboard albite and sericite
in thin section. Alkali mobility is also evident
on the diagram of Hughes (1972), where three

Major Elements samples of the Davidson metarhyolite analyzed in this study

plot outside the normal igneous spectrum (Fig. 47). Note that

Harker variation diagrams for the major elements in these three samples appear to have lost Na,O relative to the
rhyolites from the Fort Sill area are shown in Figure 46, other samples (Fig. 46).

246 Oklahoma Geological Survey Guidebook 38



Carlton Rhyolite Group, Fort Sill area, Wichita Mountains
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Figure 46. Harker variation diagrams for rhyolites in the Fort Sill area.
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Carlton Rhyolite Group, Fort Sill area, Wichita Mountains

Rock Classification

Due to the evidence for extensive alteration, classi-
fication of rock types based on major-element contents
is problematic. The samples are therefore plotted on the
discrimination diagram of Winchester and Floyd (1977) in
Figure 48A. This diagram utilizes ratios of immobile trace
elements that are unlikely to be modified by secondary al-
teration and thus provides the best indication of original
rock compositions. Data for the Fort Sill rhyolite straddle
the boundary between fields for normal and peralkaline
rhyolites in this diagram, with most samples falling within
the peralkaline field. The Davidson metarhyolite samples
cluster with the Fort Sill rhyolite data and fall entirely in
the peralkaline field. The rhyolite intrusions plot farther
into the normal rhyolite field, close to the boundary with
the trachyandesite field, consistent with the less-evolved
major-element compositions of the intrusions.

Trace Elements

In representative bivariate plots of immobile trace ele-
ments, rhyolite samples from the Fort Sill area consistent-
ly occupy two distinct groups (Figs. 48B, 48C, and 48D).
Samples of the Fort Sill rhyolite define one group and data
for the Davidson metarhyolite cluster in a separate group.
This result indicates that the two flows exposed in the Fort
Sill area tapped different magma reservoirs or sources, im-
plying a complex magma plumbing system at deeper levels
(see Hanson et al., this guidebook). The range in data for

the Fort Sill rhyolite in these diagrams provides further ev-
idence that this flow is characterized by significant primary
compositional heterogeneities. Note that the two rhyolite
intrusions plot with or near the Fort Sill rhyolite in Fig-
ures 48B, 48C, and 48D. This raises the possibility that the
intrusions may be petrogenetically linked to the Fort Sill
rhyolite in spite of their less-evolved major-element com-
positions. In these figures, as well as in Figure 48 A, the two
intrusions plot very close to each other, indicating that they
were derived from a single magma batch.

In the multi-element diagram normalized to primitive
mantle (Fig. 49A), rhyolite samples from the Fort Sill area
all show obvious depletions in Ti, P, and Sr. Depletions in Ti
and P indicate fractionation of titanomagnetite and apatite,
respectively, and depletion in Sr records fractionation of
plagioclase. Additionally, most of the samples show slight
Ba enrichment, which suggests some alkali feldspar accu-
mulation in these magmas. Most of the rhyolite samples
show slight negative Nb-Ta anomalies, suggesting some
involvement of older, subduction-modified lithosphere in
the petrogenesis of the magmas.

Complete REE data are available for five samples of
the Fort Sill rhyolite, which show LREE enrichment and
negative Eu anomalies (Fig. 49B), consistent with fraction-
ation of plagioclase. Four of the samples have very similar
overall REE patterns, but the other sample shows lower
LREE contents, consistent with other evidence for com-
positional heterogeneities in the Fort Sill rhyolite. A single
sample of Davidson metarhyolite from Price (1998) shows

14 T T T T T T T

12 - ]

10 - ]
- 7 O Intrusions

8 n 8% Fort Sill rhyolite

K,0+Na,O - A - A Davidson metarhyolite (this study)

6 Normal igneous - /\ Davidson metarhyolite (Price, 1998)
B spectrum a

4 — —

2 .

0 1 1 1 1 1 1 1
0 20 40 60 80

100K, 0/(K,0+Na,0)

Figure 47. Igneous spectrum diagram of Hughes (1972) for rhyolites in the Fort Sill area.
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Carlton Rhyolite Group, Fort Sill area, Wichita Mountains

a somewhat comparable pattern to the Fort Sill
rhyolite sample with the lower LREE contents,
with some irregularities that could in part reflect
mobilization of some of the REE in the David-
son metarhyolite.

In standard discrimination diagrams uti-
lizing immobile trace elements, data for all the
rhyolites in the Fort Sill area cluster fairly tight-
ly in fields for within-plate, A-type felsic rocks
(Figs. 50A and 50B), although the Davidson me-
tarhyolite is clearly separated from the Fort Sill
rhyolite and associated hypabyssal intrusions
in these diagrams. In Figures 50C and 50D the
rhyolite data plot close to the boundary between
the A, and A, fields recognized by Eby (1992)
for different categories of A-type felsic rocks.
Note that a majority of the samples plot in the
A, field, indicating that lithosphere modified by
arc magmatism played a role in the petrogenesis
of the magmas. This result is consistent with the
negative Nb-Ta anomalies in Figure 49A, and is
emphasized in Figure 50E, where the samples
partly plot in the field for ocean-island basalt but
spread toward average crust.
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