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PRECAMBRIAN ROCKS OF THE SOUTHEASTERN LLANO REGION, TEXAS

by Richard V. McGehee*

ABSTRACT

Precambrian sedimentary rocks and associated mafic and silicic igneous rocks in
Central Texas underwent a single episode of regional metamorphism about 1,050
million years (m.y.) ago. In the final stages of metamorphism great masses of granite
and innumerable small pegmatite bodies intruded the older sedimentary and igneous
rocks. The Llano Supergroup, stratiform metamorphic rock more than 28,000 ft (8,400
m) thick, includes two groups: the Valley Spring Gneiss, consisting mostly of quartz-
feldspar gneiss; and the overlying Packsaddle Schist, composed of marble, graphite
schist, amphibole schist, mica schist, and leptite. Four new formations, Honey, Sandy,
Rough Ridge, and Click (from oldest to youngest), are proposed as subdivisions of the
Packsaddle Schist. Metamorphosed intrusive igneous roéks include Coal Creek
Serpentine, Big Branch Gneiss, Red Mountain Gneiss, and many small bodies of
metagabbro and metagranite.

Grade of most of the metamorphic rocks is almandine-amphibolite facies.
Andalusite, sillimanite, and cordierite are widespread but not abundant in the pelitic
rocks. Diopside and tremolite are common in marble and calc-silicate hornfels.
Contact metamorphism near granite bodies probably approached the pyroxene-hornfels
facies.

Major structural elements of the area are the broad regional southeast-plunging
Babyhead - Indian Flat anticline and three northwest-trending thrust faults, which may
have been caused by forceful batholithic intrusion. Foliation is generally parallel to
original bedding and lineation is generally parallel to major fold axes. Some of the
rocks also possess an axial plane foliation, and others have additional lineations

(mostly at high angles to fold axes).

*The University of Texas at San Antonio, Division of Earth and Physical Sciences




INTRODUCTION

The apex of the Llano Uplift, also known as the Llano region and as the Central
Mineral Region, contains the largest area of exposed Precambrian rocks in Texas. The
only other exposures are in West Texas in the Van Horn area, in the Pump Station Hills
and the Hueco Mountains, and in the Franklin Mountains near El Paso. The Llano
Uplift is a large structural dome with Precambrian crystalline rocks surrounded by
Paleozoic and Cretaceous sedimentary rocks. The structurally highest part of the
uplift is a topographic basin, bounded by highlands consisting of relatively resistant
Paleozoic and Mesozoic rocks. Erosional remnants and downthrown fault blocks of
Paleozoic rocks form isolated hills in the basin.

The following list gives all Precambrian units of the Llano region in approximate

order of increasing age.

Quartz-feldspar porphyry (Llanite) dikes (Iddings, 1904)
Sixmile Granite (Stenzel, 1932)
QOatman Creek Granite (Stenzel, 1932)
*Pegmatite, aplite and granite; quartz veins (not named)
*Melarhyolite dike (not named)
*Town Mountain Granite (Stenzel, 1932)
*Mafic dikes (not named)
*Talc, soapstone and tremolite rock (not named)
*Coal Creek Serpentine (Barnes, 1940)
*Hornblende metadiorite (not named)
*QOrthoamphibolite and hornblende rock (not named)
*Red Mountain Gneiss (Romberg and Barnes, 1949; Barnes and others, 1950)
*Big Branch Gneiss (Barnes, 1940)
*Llano Supergroup (Series) (Walcott, 1884)
*Packsaddle Schist (Comstock, 1890)
*Click Formation (new name)
*Rough Ridge Formation (new name)
*Sandy Formation (new name)
*Honey Formation (new name)
Lost Creek Gneiss (Ragland, 1960)
*Valley Spring Gneiss (Comstock, 1890)

*Rocks found in the Southeastern Llano region.




STRATIGRAPHY
Llano Supergroup

In this report, all of the metasedimentary rocks of the southeastern part of the
Llano region are placed in the Llano Supergroup, named for typical exposures in Llano
County. Although the rocks are now known to be Precambrian, this usage conforms to
the first usage of the term "Llano" (Walcott, 1884, p. 431-432), and to subsequent U.S.
Geological Survey usage (Paige, 1912, p. 3). The designation "series" is replaced by
"supergroup" according to modern stratigraphic nomenclature. The Llano Supergroup
contains the Valley Spring Gneiss and the overlying Packsaddle Schist. Rocks of the
Llano Supergroup are older than the granite (Town Mountain Granite) that intruded
them, which is about 1,050 million years (m.y.) old. Zartman (1964, p. 376) analyzed
Valley Spring and Packsaddle samples and found the age of metamorphism to be

indistinguishable from the age of Town Mountain Granite intrusion.

Valley Spring Gneiss

Valley Spring Gneiss, confined to the Cap Mountain quadrangle, forms the core
of the Babyhead anticline and occupies the northwest corner of the area shown in
plate l. It is dominantly pink quartz-feldspar gneiss, mineralogically and chemically
closer to granite than to rocks of the Packsaddle Schist. No stratigraphic sections of
the Valley Spring were measured, but in its outcrop area northwest of Packsaddle

Mountain, three divisions of the formation were mapped:

Approximate
Unit thickness
ft m
C - Pink quartz-feldspar gneiss, well foliated, and pink 130 40
leptite; gray gneiss with pink feldspar augen near
the top of the unit; conformably underlies the
Packsaddle Schist
B - Gray quartz-feldspar-biotite gneiss 250 75
A - Pink quartz-feldspar gneiss, poorly to fairly well  &,100 2,440

foliated; contains much pegmatitic material,
especially in lower part of the unit; biotite
schist and amphibole schist are present in very
small amounts; base not reached in area of study

Total 3,480 2,555







































































































