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Figure 1. Diagrammatic presentation of igneous relations at close of Middle
Cambrian volcanism. Raggedy Mountain Gabbro Group of uncertain age is repre-
sented by older Glen Mountains Layered Complex and younger intrusive
Roosevelt Gabbros (of which Mount Sheridan Gabbro is a member). These units
were beveled by an unconformity onto which Carlton Rhyolite Group lavas were
extruded. The same liquid(s) formed granite sills of Wichita Granite Group. Three
of these are shown: older Mount Scott Granite; Saddle Mountain Granite with its
extrusive “rhyolite” end; and Quanah Granite, also intruding Mount Scott. Hale
Springs pegmatite is shown as an offshoot of Quanah into Mount Scott, but
pegmatites also cut Sandy Creek Gabbro (Roosevelt Gabbros}. Basal Mount Scott
commonly has a zone of higher C.I. next to gabbros. Hybrid zones (e.g., leuco-
granogabbro) always occur along granite—gabbro contact. Diabase dikes cutting
granites and rhyolites represent youngest igneous event.

this report is to discuss the chemistry of the Wichita Granite Group, repre-
sented in the figure by the Mount Scott and Quanah units, and to note
nomenclature existing in the literature found useful in further discriminat-
ing the granitic units.

This effort is part of a larger program by Gilbert to compile a new geo-
logic map of the Wichita Mountains for the Oklahoma Geological Survey
(OGS). The lithostratigraphy of the major igneous groups was laid out by
Ham and others in OGS Bulletin 95 in 1964. Revision of this stratigraphy,
with special reference to the mafic rocks of the Raggedy Mountain Gabbro
Group, was published recently by Powell and others (1980). The units ex-
posed at the surface are shown in table 1. Because work was in progress at
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An additional objective of this report is to compare the new data to older
analyses of Wichita granites. The older analyses used for comparison were
those: (1) supplied by C. A. Merritt, done by classical wet chemical
methods and partly presented in Ham and others (1964), Merritt (1965),
and Merritt (1958); (2) retrieved from the files of G. W. Chase, Oklahoma
Geological Survey, also done by wet chemical methods and partly repre-
sented in the references above; (3) taken from Hamilton (1959), which were
done in the laboratories of the U.S5. Geological Survey, Denver; (4) pro-
vided by Gilbert, which were performed by David Foster in 1978 in the
laboratory of the Oklahoma Geological Survey; and (5) taken from a few
published sources of the early 1900’s. These were utilized because they
meet high standards of analysis, were generally well characterized, and
could be closely located. Since data on granites and rhyolites from Adams
(1977) and Hanson (1977), which were summarized in Hanson and Al-
Shaieb (1980), are reconnaissance in nature, they are not used here.

Procedures

Sample selection.—Samples were selected on the basis of three criteria: re-
gional importance, representative character, and freshness. The granitic
outcrops of the Wichita Mountains consist of knobs projecting through Per-
mian conglomerates and shales. Consequently, stratigraphic continuity
does not exist over most of the region. Attempts to define and map granit-
ic units on petrographic characteristics alone have met with limited suc-
cess. To aid mapping and petrogenetic study, all major outcrop areas as
well as outcrops that have figured prominently in the literature have been
sampled. When samples were collected, care was taken to determine the
degree of homogeneity of the exposure. Where two or more granitic types
were recognizable, material representative of each variant was collected.
Although road cuts, quarries, and prospect pits provided excellent oppor-
tunities to obtain unweathered samples, the granites are commonly reddish
from pervasively disseminated, secondary hematite (Taylor, 1915). Despite
this alteration, samples were chosen to minimize recent weathering effects.

Distinctly unusual rock compositions exist in the Wichitas (e.g., Huang,
1955) as well as zones where two clearly different rock chemistries have
partially to wholly mixed (e.g., Cold Springs Breccia; see Powell and
others, 1980). Many of these special occurrences are found at the regional
gabbro-granite contact that crops out along the length of the mountains.
Consequently, sampling near this contact and these special rock types
must be selective if the primary igneous liquids are to be characterized.

As mentioned earlier, samples also were collected from outcrops that
had been sampled and analyzed by earlier workers. Localities chosen for

resampling had to meet the following criteria: (1) the locality described in
the literature had to be easily identifiable, (2) analyses had to be of high
quality, (3) a general petrographic description of the analyzed rock had to
be available, and (4) an abundant supply of fresh sample could be col-
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lected. Localities meeting these requirements were used to provide com-
parison between the older analytical data and the new data described here.

Sample preparation.—Samples ranged in weight from 2 to 40 kg but aver-
aged between 10 and 20 kg. Since crystal sizes were always <1 cm and
generally 1-5 mm, this size was adequate to provide a representative sam-
ple. The material was broken into fist-sized chunks by sledge, and pieces
with weathered surfaces removed. Further sample-size reduction was
obtained by passing the rock through a steel-jaw crusher (~1-1%2 inches).
This coarse material was passed through a Ys-inch screen to remove fines
and minimize the possibility of iron contamination. A 100-g split was pow-
dered in a tungsten carbide shatterbox. To eliminate possible contamina-
tion, this powder was discarded. A final powder was obtained by grinding
200-500 g of coarse material in the precontaminated shatterbox for 10 tc 15
minutes. On other samples checked, more than 98 percent (by weight) of
this final powder passed —200 mesh (M. C. Loiselle, oral communication,
1981).

Glass disks for major element analysis (except Na,O) were prepared fol-
lowing the technique described by Norrish and Hutton (1969) and modified
by Harvey and others (1973). (For a detailed description of the procedure,
see Loiselle, 1980.) Approximately 1 g of sample was fused with 5 g of
spectroflux 105 (a commercial flux described in Harvey and others, 1973)
and 0.1 g of LiNO; (as an oxidant) in platinum crucibles for 10 to 40 min-
utes. Longer fusion times were required for the more siliceous samples.
The molten liquid was cast in a 40-mm aluminum mold. The same proce-
dure was followed for the calibration standards PCC-1, BCR-1, AGV-1,
GSP-1, and G-2 (Flanagan, 1976), and a disk of 100 percent spectroscopical-
ly pure SiO..

Pressed powder pellets for Na,O and trace-element analysis were made
of 3 g of rock powder and 0.3 g of impalpable boric acid (as an internal
binder). The powder and boric acid were weighed out, mixed using a cli-
amonite mortar and pestle, and pressed at 10 tons’ pressure into a 25-mm
pellet with a granular boric-acid backing. The same procedure was fol-
lowed for standards.

Sample analysis.—Major-element analysis (except for Na,O) of the fused
glass disks followed the procedure for matrix corrections described by Nor-
rish and Hutton (1969) and Harvey and others (1973). By using the same
ratio of sample to flux as Norrish and Hutton (1969), matrix-correction fac-
tors in Norrish and Chappell (1977) could be used directly. Table 2 lists the
operating conditions and estimates of accuracy (obtained from the standard
calibration lines) and precision (based on duplicate analyses) for the proce-
dure. Na,O content was analyzed directly on pressed powders with ne
matrix corrections applied. Precision and accuracy (both ~3 percent) were
within acceptable limits.

Rb and Sr content was analyzed on pressed powders. The 3-g sample
size was selected to ensure that the pellet was sufficiently thick to be able

to apply matrix-absorption corrections, using the technique of Reynolds
(1963).
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TABLE 2.—INSTRUMENTAL CONDITIONS AND ESTIMATES OF ACCURACY AND
PRECISION FOR MAJOR ELEMENT ANALYSIS

Analyzing Background Estimated Estimated

Element crystal kV mA Peak position (25)  offsets (25)!  accuracy (%)* precision (%)*

5i0, PET 50 45 109.21 0.3 0.1

TiO; LIF200 40 20 86.14 1.9 +0.01

AlL,O, PET 50 45 145.13 0.7 0.5

Fe 05 LIF200 50 20 57.52 1.2 1.0

*MnO LIF200 50 30 62.97 1.9 +0.01

MgO TLAP 50 45 45.17 +1.9 3.6 10-15
-1.1

CaQ LIF200 40 20 113.09 0.4 1.1
+1.7

“Na,O TLAP 50 45 55.10 -1.7 3.0 3.0

KO LIF200 40 30 136.69 2.1 0.3
+0.4

P,0s PET 50 45 89.57 -0.5 1.9 =0.01

Sr LIF200 90 30 Mo X-ray tube +0.5 2.0 2.0

25.15 -0.5

Rb LIF200 90 30 37.99 +0.7 2.0 2.0

-1.1

K. lines for all elements used. Flow proportional counter was used for all determinations.

' Direct measurements of backgrounds were made for Na,O, MgQ, and P,Os. Background corrections for
remaining elements were made during reduction of the raw data.

? Based on regression of USGS standards PCC-1, BCR-1, AGV-1, GSP-1, and G-2, and a disk of 100 percent
spectroscopically pure SiO,.

3 Calculated from replicate analyses for SiO,, Al,Os, Fe,03 MgO, CaO, and K,; for TiO,, MnO, and P,O;
at these concentration levels, the precision is =0.01 weight percent absoclute. For Na,0, see note 4.

# Na,O analyzed on pressed powder pellets with no matrix corrections applied. Estimates of precision and
accuracy from independent data (M. C. Loiselle, oral communication, 1981).

* Owing to the low concentration and count rate, the precision of the MgQO analyses is poor and not well
constrained.

® With an Al O; filter between the tube and sample to reduce Cr tube line interference.
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Comparison with selected older data.—G. W. Chase, in the early 1950’s, and
C. A. Merritt, in the late 1950’s, had a number of samples chemically ana-
lyzed at the then active Rock Analysis Laboratory, University of Minneso-
ta, under the direction of S. S. Goldich. This laboratory was known for the
high standards set in silicate-rock analysis. In addition, W. E. Hamilton se-
cured four more analyses in the late 1950's from the U.S. Geological Survey
analytical laboratories using rapid-rock methods. Although the samples
from which these sets of analyses were obtained are not available, the lo-
calities from which the samples came are reasonably well described. Table
3 lists four of our XRF results (5Q, W936C, W743, W9108) alongside four
corresponding wet chemical analyses (three of Merritt's, M-1, M-9, M-10;
one of Hamilton’s, WM-1). Although XRF data are known for precision for
many elements over a considerable range of concentrations, extra effort is
necessary to ensure accuracy of such data, or at least its comparability with
data generated by other means. Thus, the comparison in table 3 serves two
purposes: it tests rock homogeneity on the outcrop scale and, if the first is
satisfied, ability of the XRF data to report concentrations compatible with
the classic methods. Within these constraints, the two data sets are in good
agreement.

TABLE 3.—COMPARISON OF ANALYSES

Wichita Granite Group

Wt% SQ*  M-1 W936C*™ M-9 W743" WM-1 W9108* M-10
Si0, 7293 7278 7526 7643 76.78  77.58 76.08  77.64
TiO, 41 45 15 15 .13 14 13 10
ALO; 12.26 1244 1164 11.82 1167 1175 11.25  11.69
Fe,0; 3.65 231 200 1.8 1.71 90 156 93
FeO — 153 — 25 — 07— 49
MnO 07 09 .03 02 .00 01 .03 .02
MgO Al 31 .15 18 .00 06 .14 .02
CaO 1.19 129 .29 30 .34 29 34 29
Na,O 4.17 381 370 3.8 370 334 397 371
K,O 4.31 432 443 467 503 532 467 475
P,0s .08 08 .00 00 .00 01 .01 .00
H,O(+) 16 11 20 .03
H,O(-) .00 .06 .07 03
CO, 06 12 .03 ND
F 18

LOI 21 36 47 46

No symbol = wet chemical analysis.
+ = XRF analysis (VP1 & SU); all iron is reported as FE,O;.
ND = no data.
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Discussion of Results and Revised
Lithostratigraphy of the Granites

Introduction

The Wichita igneous province, for data reporting and mapping purposes,
can be subdivided into eastern and western provinces. Oklahoma Highway
54 is taken as the approximate north-south dividing line. Although the
eastern province contains the largest expanse of igneous outcrop, most of
the previously existing nomenclature originated in the far western parts of
the mountains—e.g., Headquarters, Reformatory, and Lugert, where expo-
sures are more scattered. Only the Quanah of Taylor’s (1915) units was de-
fined in the east. Merritt (1965) split the Mount Scott from the Lugert on
the basis of comparison of petrographic characteristics between eastern and
western outcrops. Other workers (Hoffman, 1930; Green, 1952; Hull, 1951;
Hessa, 1964; Polk, 1948) introduced names that have been used informally
but have not received wide acceptance. On the basis of these studies—plus
Gilbert’s new mapping that incorporates the unpublished work of Chase
and of R. E. Denison, all for the Oklahoma Geological Survey—new units
are being introduced and will be described more fully at a later date. A
preliminary outline of these units by province, with a summary of the
pertinent chemical data, is given in the brief discussion following (tables
4-7; fig. 2).

Eastern Province

Mount Scott Granite.—In 1965, Merritt formally named the Mount Scott
by redesignation of those rocks in the eastern Wichitas formerly called
Lugert. Analyses from two locations, one from atop Mount Scott (acquired
from Chase) and one from the Ira Smith Quarry along Oklahoma Highway
49, were used in the definition. Texturally, these rocks are quite different;
the Mount Scott sample contains approximately 70 percent granophyre,
whereas the Ira Smith sample is non-micrographic. Despite this difference,
these rocks have similar major-element chemistry. Another sample from
Mount Scott (WM9, Hamilton, 1959) as well as one collected west of Mount
Sheridan by Iddings (Clarke, 1910; Taylor, 1915) are chemically similar. In
addition to sample SQ discussed earlier, we have analyzed five more rocks
petrographically identified as the Mount Scott. All of these samples have
chemistries similar to that originally defined as the Mount Scott (tables 4,
5). With these new data, we have more closely defined the areal extent of
the Mount Scott granite (fig. 2). Although some outcrops have been reas-
signed, our results confirm Merritt's basic nomenclature.

This unit has two facies: facies A, which is the typical rock of variable
granophyre content exposed widely over a distance of 55 km, from near
the intersection of Oklahoma Highway 49 and U.S. Highway 177 on the
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TABLE 5.—BULK-ROCK CHEMISTRY—WICHITA GRANITE GROUP—FEASTERN
PROVINCE, WICHITA MOUNTAINS, OKLAHOMA

Mount Saddle Medicine

Wt (%) Scott (10)*  Mountain (2) Park (1) Cache (2) Quanah (4)

A A
Si0, 72.3 (1.3-.6)"  74.2(.2) 75.5 77.2 (.4) 76.2 (.9-.5)
TiO, .44 (.05-.03) .41 (.02) .24 14 (.01) .16 (.05-.04)
Al O, 12.3 (.4-.3) 12.6 (.25) 11.7 11.7 (.05) 11.8 (.2-.1)
*Fe; O3 3.9 (.4-.3) 3.0 (.25) 2.4 1.3 (.4) 2.4 (.6)
MnO .08 (.02-.08) .04 (.01) .00 .01 (.01) .02 (.01
MgO 31 (.22-.31) .31 (.06) .05 .03 (.03) .03 (.06-.03)
CaO 1.2 (.2-.2) .76 (.17) .37 .32 (.03) 23 (.12-.15)
Na,O 3.8 (.4&-.7) 3.7 (.2) 2.9 3.5(.2) 4.0 (.4-.6)
K,O 4.3 (.05-.07) 4.43 (.03) 4.6 5.18 (.15) 4.75 (.3—.4)
P>,Os5 .08 (.06-.02) .07 (.01) .01 .01 (.01) .01 (.01
H,O/LOI* 34 (.3-.2) .57 (.03) 28 34 (\14) .56 (1.0-.4)
TOTAL 99.06 100.09 98.05 99.73 100.16
Sr, ppm 91 (9-7) [6]* ND 35 [1] 7 [1] 9 (4) [2]
Rb, ppm 127 (8-11) ND 140 231 169 (8)

# Number of analyses averaged.

" Range of values is average; if two values, first is positive variation, second is negative.
* Total Fe as Fe,Os.

*Hy0O + from the wet chemical analysis has been averaged with /loss on ignition” from
the XRF data. These are not strictly comparable.

Analysis list

Mount Scott: SQ, W78, W738, W7248A, W992, W998, C196, M1, WM9, IMS.
Saddle Mountain: W7125, C246.

Medicine Park: W017.

Cache: W743, WM1.

Quanah: W984, W986, C193, C464.

east to the vicinity of Tom Steed Reservoir on the west; and facies B, less
typical but underlying facies A in the vicinity of Mount Scott itself.
Whether facies B is an early phase of the Mount Scott and later intruded
by facies A, or whether B is a younger phase that intruded beneath the
main mass (A), is still problematic. It may, in fact, eventually be correlated
with some of the other finer grained granites. No chemistry is available for
this unit.

The main phase, facies A, is remarkable for its consistent chemistry over
the entire region. This is particularly evident in the SiO,, TiO,, CaO, and
P>0Os5 contents. The Mount Scott is the only Wichita granite whose primary
CaO content is greater than 1 wt percent. Petrographically, it is distin-
guished from the other Wichita granites by: (1) a higher color index (4-6
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percent); (2) gray, ovoid feldspars; (3) primary plagioclase; and (4) a mafic
assemblage of hornblende and oxides.

Saddle Mountain.—This unit is being expanded somewhat beyond the
original definition of Hoffman (1930). He applied the name to a peculiar
spherulitic porphyry, bearing hornblende as the chief mafic mineral, whose
typical outcrop was the W sec. 31, T. 5N., R. 14 W, and sec. 36, T. 5
N., R. 15 W. Most workers have placed this in the Carlton Rhyolite Group.
However, this unit can be traced in the field from one with extrusive pet-
rographic characteristics gradually into one with intrusive character very
similar to the Mount Scott itself. The analyses of table 5 show a TiO; con-
tent greater than 0.4 wt percent, also very much like the Mount Scott.
Comparison of CaO and P,Os contents among the granites suggests their
close tie with the Mount Scott. It appears to be a differentiated arm of the
Mount Scott that partially extruded up through the sill roof. It can be
mapped as far south as sec. 7, T. 4 N., R. 14 W.

Medicine Park.—Denison (Johnson and Denison, 1973) informally referred
to a granite finer grained than the Mount Scott in the Medicine Park area.
Earlier mapping of W. E. Ham and Denison in 1959 (R. E. Denison, written
communication, 1977) had shown its existence. The unit generally has a :
distinct purplish cast but a low color index (C.L). Although the rock is rep-
resented only by one new analysis (table 5), it is sufficiently distinctive (the
only member of the Wichita Granite Group with more than 1 percent
normative corundum) to warrant report. Clear and detailed contact rela-
tions with the Mount Scott have not been seen. However, it is interpreted
to intrude the Mount Scott, because the latter is commonly highly fractured
near the contact.

Cache.—Green (1952) originally called the fine-grained granite in contact
with the Quanah around the old Craterville Park area northeast of Cache
the Cache granite. This unit did not seem sufficiently distinct to Merritt to
warrant special designation. Our new analysis, plus that of Hamilton
(1959), and Gilbert's mapping, confirm the Cache as a separate unit from
the Mount Scott with which it had previously been lumped. The type area
is in secs. 6-9, T. 2 N., R. 14 W., and especially along the approximately
north—south Quanah—Cache contact across the hill whose altitude is 1,545
feet, (SEVaSEVa sec. 12, T. 2 N., R. 14 W.). This is one of the most siliceous
of the Wichita granites, also having a very low TiO, content and, along
with the Medicine Park, having normative or exceeding ab.

As the Cache only contacts the Quanah, relations with the Mount Scott
or the Medicine Park are problematic.

Quanah Granite.—Taylor (1915) was the first to recognize this unit in the
southwestern part of the Wichita Mountains Wildlife Refuge. Facies A is
the “normal’” Quanah referred to in most previously published references.
This unit is areally the most extensive and the only one for which we have
good chemical data. Petrographically, the Quanah is similar to the Re-
formatory. Quanah alkali feldspars (~10 mm) are only slightly smaller and
lie in a rough approximation to closest packing with the smaller quartz dis-
tributed in the interstices. Characteristic mafic phases are an alkali amphi-
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bole, generally called riebeckite, but better termed arfvedsonite, and (or) a
sodic pyroxene, acmite. The occurrence of albite in this unit was noted by
Merritt (1966) rimming the perthitic alkali feldspars. This is clearly sub-
solidus feldspar unmixing. Interestingly, while others have chosen to focus
on the peralkalinity of this unit and to emphasize its differences from other
Wichita granites, its fundamental chemistry is the same as most of the
others. Its somewhat distinctive mineralogy is determined by the condi-
tions of crystallization rather than chemistry. Over a 17-km exposure, this
facies is rather homogeneous, as demonstrated in table 5. Huang (1958)
also reported a few fayalite-bearing samples.

Facies B is sporadically distributed along the center trend of the overall
outcrop. It may be a quenched, aplitic phase of facies A.

Facies C, where found, is near contacts with the Mount Scott and (or)
Glen Mountains Layered Complex. Whether some contamination of the
Quanah liquid by these other, preexisting units can account for this facies
has not been determined. One analysis of Chase’s reported in Ham and
others (1964, table 10, GW(C428) appears to be either of facies C or a mixed
rock and is not included here. Merritt (1967) also chose not to include it in
his characterization of the Quanah.

Western Province

Mount Scott.—This sill has the largest known extent of any of the Wichita
granites. Facies A has a very distinctive chemistry and petrography, so that
its characterization in the eastern province is also applicable in the west, at
least as far as the Tom Steed Reservoir area. Facies B has not been identi-
fied, as yet, in the west. Contact relations, as first determined by Denison
(1959, unpub.) and reported by Merritt (1967), show that the Mount Scott
is intruded by at least one facies of the Lugert and probably also by the
Long Mountain as well. This establishes the Mount Scott as one of the ear-
lier granites throughout the Wichitas. Clearly, it also has the most distinc-
tive and different chemistry of all the granites noted earlier, being specifi-
cally the lowest in SiO, content (~72 wt percent), and highest in TiO,, Fe,
MnO, MgO, P,0s, and CaO content (tables 5, 7).

Headquarters Granite.—This granite, occurring around the town of Granite
in the far northwestern part of the Wichitas, was named the Headquarters
(Taylor, 1915). The granite is characterized by grain sizes of ~3 mm, and
biotite plus magnetite as mafic phases. Where porphyritic, the feldspars
stand out in relief. Our analysis, plus the only previous analysis of the
Headquarters (Wasteneys, 1962), is presented in table 7.

Taylor (1915), Merritt (1958, 1967), and Wasteneys (1962) showed that the
Headquarters was intruded by the Reformatory. Many examples of the
Headquarters engulfed in the Reformatory have been reported near the
contact. However, inclusions of what appear to be Headquarters are found
as far to the southeast as Snyder.

Chemically, this unit is interesting for having the highest normative an
content (~2 percent) outside of the Mount Scott and the Saddle Mountain.
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It is also very low in Fe content. These attributes, plus its characteristic
biotite and uniform finer grain size, set it off from the other granites.

Reformatory Granite.—This granite, originally named by Taylor (1915), is
the coarsest found in the Wichitas (10-15 mm alkali feldspars) and contains
numerous, diverse inclusions. The observed inclusions consist of (1) Head-
quarters Granite, (2) Carlton rhyolite, (3) metasediments, and (4) mafic
rocks. Gibson (1981) studied the metasedimentary inclusions from one
quarry. The extent of the Reformatory was expanded by Merritt (1958) over
that originally shown by Taylor.

We recognize two facies of this formation: facies A, near the town of
Granite, is the typical coarse-grained member as defined originally by
Taylor (1915); facies B is that rock labeled Flat Top granite by Polk (1948)
and placed in the Reformatory by Merritt (1958). Both chemistry and pe-
trography require some separate designation. Facies A is somewhat richer
in Fe, Mg, and Ca, while facies B has 0.5 normative corundum. Facies A
bears hornblende plus a lesser amount of biotite, while facies B carries
alkali amphibole plus hornblende. Because facies A and B are not in con-
tact, relative time relationships are unknown, except that the Lugert cuts
both.

Long Mountain.—Hessa (1964) used this name informally for the granite
found in and around Long Mountain, 4 miles west of Snyder (sec. 18, T. 2
N, R. 17 W., and sec. 13, T. 2 N., R. 18 W.). This unit is highly granophy-
ric and is clearly cut by another granite, assumed to be the Lugert (e.g., in
the Youngman Quarry of Navajoe Mountain), leading Merritt to believe it
was actually a variant of the Mount Scott. Chemical analysis now shows
this to be incorrect (tables 5, 7). The Long Mountain can be recognized as a
petrographic (thus mappable) type extending from near the intersection of
U.S. Highway 62 and Oklahoma Highway 54 west to the Navajoe Moun-
tain area. Some aspects are similar to the Cooperton Granite, except that
hornblende is typical for the Long Mountain and biotite for the Cooperton.

Cooperton.—Hull (1951) applied this name to granite composing the hills
west of Cooperton. Taylor (1915) had placed these rocks with the Lugert,
but Merritt (1965) felt they were more similar to the' Mount Scott. No con-
tacts between this unit and other granites have yet been identified. Again,
both chemistry and petrography require a separate designation. These
rocks are typified by biotite, while the Lugert (A) and the Mount Scott both
contain hornblende. Four geographically separated XRF analyses gave simi-
lar results for Si0,, AlL,O;, TiO,, and Fe,Oj3, but variable results for CaO,
Na,O, and K,O (table 7).

Lugert Granite.—Taylor (1915) named this granite from outcrops near the
original town of Lugert, which is now covered by Lake Altus. With time,
this unit has been successively restricted in size. The original Mount Scott
Granite was defined essentially as the Lugert east of U.S. Highway 183
(Merritt, 1965). Polk’s (1948) Flat Top granite was taken from the former
Lugert and added to the Reformatory by Merritt (1958). Merritt’s (1958) de-
scription of the Lugert in the western Wichitas indicated that it was a
heterogeneous unit consisting of a variety of petrographic types. This is
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best seen in the mafic-phase assemblages: magnetite plus either horn-
blende or biotite (Merritt, 1958). Our chemical work confirms this heter-
ogeneity and provides a basis for further separation. Two facies are cur-
rently recognized: facies A, which is the “normal” Lugert as described by
Merritt (1958), and facies B, which is generally the more granophyric but
older. Both types can be seen in the road cut south of Quartz Mountain
Lodge (SW¥% sec. 15, T. 5 N., R. 20 W.). The chemical variability of facies
A is about a factor of two larger than any of the other named units. Mafic
and sedimentary inclusions are common, so that differing amounts of mix-
ing may be the cause. Consequently, meaningful characterization of the
primary igneous liquid may be precluded.

It is particularly important that local field relations are evaluated when
sampling the Lugert. For example, in the Quartz Mountain State Park
highway exposure noted above, nominal Lugert contains two granitic
facies. A published analysis and an unpublished analysis available for this
locality do not agree. Our new analyses (of both facies) indicate that each
of the earlier analyses was taken from a different facies.

Other Granitoid Rocks

Not all granitoid rocks of the Wichita Mountains are being included in
this discussion of the Wichita Granite Group. Specifically, the following
units will be treated separately: (1) Cold Springs Breccia, (2) coarse-grained
intermediate rocks of the type called leucogranogabbro, and (3) contami-
nated rocks of the Wichita Granite Group. Since the purpose of this report
is to characterize the pristine granite types, detailed discussion of these
rocks is not warranted here. The presence of such rock types requires care-
ful sample selection.

The Cold Springs Breccia was raised to formation rank by Powell and
others (1980) and removed from the Wichita Granite Group. Stratigraphi-
cally, the breccia intrudes the Raggedy Mountain Gabbro Group and is
never in contact with the granites. The Otter Creek Microdiorite is the
mafic component of the Cold Springs Breccia (table 1). Compositionally,
the breccia varies continuously from the microdiorite (basaltic in composi-
tion) to an ill-defined granitic component. This granitic component may or
may not be related to the Wichita Granite Group.

Because the intermediate rocks (Huang, 1955) occur along the contact
(unconformity) between the Wichita Granite Group and the Raggedy
Mountain Gabbro Group, they are probably related to the Wichita Granite
Group. Although of limited extent, these rocks can be mapped separately.
This unusual group of rocks may be the result of interaction of the high-
temperature granitic liquids (Gilbert, 1978) with the gabbroic saprolite
along the unconformity. Consequently, their bulk composition is not of a
primary igneous origin.

Contaminated rocks are really variants of the intermediate ones, except
that they clearly belong to the granites. A number of localities yield out-
crops of granitoids with a much higher C.I. and silica contents of around
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67 wt percent. This is particularly true of the Mount Scott and Lugert
Granites. In all cases, these outcrops can be shown to be near the base of
the local granite unit and near the gabbroic substrate. The interpretation
seems straightforward that such rocks were not crystallized directly from
the primary granitic liquids forming the bulk of the defined units.

Chemical Classes

Myers and Gilbert (1980), in plotting variation diagrams, found that the
granitic compositions fell into three natural SiO, groupings. These group-
ings not only are separated by gaps in 5iO, content but are characterized
by consistent internal chemistry and between two groups are offset in
some oxide concentrations. Three chemical classes, summarized in table 8,
were defined: (1) Mount Scott, (2) Reformatory, and (3) Mountain Park. A
direct correlation between mapped unit and class exists for the Mount
Scott, but the other classes contain several units mapped as different gran-
ite types. The Reformatory class includes facies A of the Reformatory Gran-
ite as well as other mapped granite types. The Mountain Park class, named
for the small town in the south-central part of the Wichitas, includes gran-
ite rocks from such diverse units as the Headquarters and Quanah Granites
as defined by earlier workers. These chemical classes are believed to be
likely representatives of primary silicate liquids. Interestingly, this cluster-
ing can be seen in the earlier, limited data of Ham and others (1964, fig.
11). Comparison of CaO content from these older data with the present
data set is shown in figure 3.

Myers and Gilbert (1980) noted a significant geographic control: the
Mount Scott class is concentrated in the eastern Wichitas, the Reformatory

TABLE 8.—CHEMICAL SIGNATURE OF GRANITE CLASSES,
WICHITA GRANITE GROUP

Oxide

wt (%)/Class Mount Scott Reformatory Mountain Park
Si0; 71.0-73.6 73.8-74.7 75.0-77.6
TiO, >0.4 0.2-0.3 1-.25
Fe,0; (total Fe) >3.5 1.8-2.7 1.2-2.6
MnO >.07 0.02-0.05 0.00-0.04
CaO 1.0-1.5 0.3-0.7 0.1-0.6
KO ~4.3 4.2-5.3 4.1-5.5
P,0s .08 .00-.02 .00-.01
‘Rb (ppm) 127 127 174

Sr (ppm) 91 41 22

"Rb and Sr data revised from Gilbert and Myers (1981).
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TABLE 9.—CHARACTERISTICS OF A-TYPE GRANITES

Index Wichita Granite Group’
Low CaO <0.5; <15 wt%
Low Ale3 11.6-13.0 wt %

High Fe/(Fe + Mg)

High K,O/Na,O

High K,O

Generally low fi;0

High HF/H,0

Enriched incompatible trace elements
(REE, except Eu; Zr, Nb, Ta)

Low in mafic trace elements
(Co; Sc; Cr; Ni)

Low in “feldspar” trace elements
(Ba, Sr, Eu)

Initial 8Sr/*¢Sr 0.703-0.712

.92-.98 (by wt)

1.1-1.5 (by wt)

4.2-53 wt %

estimated <1 wt % H;O in magma
F-bearing alkali amphiboles

negative Eu-anomaly: Zircon-rich
pegmatites; Zr, .03 wt %

Co, Sc: <.0005 wt %
Sr: 22-91 ppm

0.707 = .001
(Johnson and Denison, 1973)

Most common abundances.

as A-type leads to further intriguing implications to be dealt with more ful-

ly in later publications.
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