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NOMENCLATURE REVISION OF BASAL CRETACEOUS ROCKS 
BETWEEN THE COLORADO AND RED RIVERS, TEXAS 

W. L. Fisher and Peter U. Rodda 

ABSTRACT 

Based on need for convenient, small-scale cartographic units, the 
basal Cretaceous rocks in Texas from Red River to Burnet County and on 
the Callahan Divide are herein divided into three distinctive lithologic 
sequences. These are recognized by changes in facies and by the presence 
or absence of overlying definitive units and include: (1) North-central 
Texas sequence overlain by the Glen Rose Formation and characterized by 
siliceous conglomerates and lack of carbonate units (Twin Mountains For­
mation) (new name); (2) North Texas and West-central Texas sequences 
extending beyond pinch-out of the Glen Rose Formation with basal and strati­
graphically higher elastics included in a single unit (Antlers Formation); 
(3) Central Texas sequence overlain by Glen Rose Formation but charac­
terized by carbonate units and coarse, locally derived, limestone and 
dolomite conglomerates (Travis Peak Formation). The outcrop sequence 
of North-central Texas grades eastward in the subsurface to a basinal 
sequence overlain by the Glen Rose Formation and divided into (in ascending 
order) the Hosston, Sligo, Pearsall, and Hensel Formations. 

The name Trinity is confusing in its various uses and should be re­
served for higher rank units, i. e. , Group or Division, where such units 
are judged necessary and are clearly defined in areal scope as well as 
vertical sequence. 

INTRODUCTION 

In a stratigraphic and resource investigation (Fisher and Rodda, in 
press) of outcropping basal Cretaceous rocks in Texas from the Red River 
to ~lls County and on the Callahan Divide, a revision of nomenclature was 
indicated. The existing confusing and; in some cases, inappropriate 
nomenclature is largely the result of (1) inadequate field mapping of rock 
sequences and facies, (2) marginal character of the basal Cretaceous 
sequence in outcrop including pinch-out, facies change, and abrupt lateral 
changes near basement contacts, and (3) wide areas in which much of the 
section has been removed by erosion. 

-3-
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EXPLANATION 

[]]]

NORTH ond WEST- CENTRAL TEXAS 
Antlers FOf'molion 
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Poluxy Formation 
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Fig. 1. Areal distribution of main Lower Cretaceous sequences. 

In the area of investigation (Pl. I and fig. 1) three lithologically dis­
tinct outcrop sequences and one subsurface sequence of basal Cretaceous 
rocks are delineated. These sequences are defined by changes in facies in 
outcrop from North-central to Central Texas and from outcrop to subsurface 
in North-central Texas, and on the pinch-out of definitive overlying units 
from North-central Texas to North and West-central Texas. The purpose 
of this paper 1s to apply a consistent stratigraphic nomenclature to these 
sequences; one new formation name is proposed. 

In North-central Texas (Comanche, Erath, Hood, Parker, Jack, and 
southern Wise counties) the chiefly arenaceous basal Cretaceous sequence 
1s overlain by westernmost and northernmost extensions of basinal lime­
stones (Glen Rose Formation), which in turn are overlain by another are­
naceous sequence (Paluxy Formation). In North Texas (northern Wise, 
Montague, and western Cooke counties) and in West-central Texas along 
the Callahan Divide between the Brazos and Colorado Rivers and along the 
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northern escarpmentofthe Edwards Plateau (Eastland, Callahan, Coleman, 
Taylor, Runnels, Nolan, Tom Green, and Coke counties) limestones of the 
Glen Rose Formation are absent and basal Cretaceous sands and clays are 
included with stratigraphically higher sands and clays (continuous with the 
Paluxy Formation of North-central Texas) as a single map unit. In Central 
Texas along the northern and eastern margins of the Llano Uplift (southern 
Brown, Mills, Lampasas, Burnet, and Travis counties) the basal Creta­
ceous sequence is a facies distinct from that farther north. Nomenclature 
of Lower Cretaceous rocks in this study is shown in table 1. Lower Cre­
taceous rocks of North-central and West-central Texas were studied 
recently by Boone (1965). 

Table 1. Nomenclature and correlation of Lower Cretaceous rocks 
of Central, North-central, North, and West-central Texas. 

North-central Texas 
(subsurface, 
eastern part} 

Fredericksburg 
formations 

Glen Rose 
Limestone 

Hensel 
Formation 

Pearsall 
Formation 

Sligo Limestone 

Hosston 
Formation 

Central Texas 

Travis County Northeast side, 
Llano Uplift 

Fredericksburg Fredericksburg 
formations formations 

\ Paluxy 
Formation 

Glen Rose 
Limestone Glen Rose 

Formation 

Hensel 
Sand 

Cow Creek 
Limestone Travis Peak 

Formation 
Hammett Shale 

Sycamore 
Sand 

Unconformity 
Tentative correlation 

North-central Texas 

Fredericksburg 
formations 

Paluxy 
Formation 

Glen Rose 
Formation 

upper . unit 
d ----

"" d Jl 0 

§"' middle 
0 • unit ::d 
d 0 

-~"' --
E-< lower 

unit 

NORTH-CENTRAL TEXAS 

West- central 
North Texas 

Texas (north of Decatur) 
(west of 99th M) 

Fredericksburg Fredericksburg 
formations forrnations 

upper upper 
unit unit 

--- r----

d 
middle d middle 

0 JJnit 3 unit g --- • E 
" " 0 0 

"' "' . . 
" " . lower ~ lower 
~ unit ti unit 
< < 

In North-central Texas, northeastward along outcrop from northern 
Brown and northern Comanche counties to central Wise County (Pl. I), the 
basal Cretaceous sequence consists chiefly of medium- to coarse-grained 
sands, red and gray silty clays, and siliceous conglomerates of chert, 
quartzite, and quartz pebbles. Conglomerates of pebble- and cobble-size 
limestone and dolomite, calcareous sands and silts, and impure limestones 
characteristic of the Travis Peak Formation to the south are lacking. 
Distinct, mappable limestones (Cow Creek) found in basinal facies to the 
east (subsurface) and in the Colorado River valley to the south are likewise 
lacking. The basal Cretaceous sequence in North-central Texas ranges in 
thickness from about 125 to 225 feet, generally increasing to the southeast. 
It is overlain by marginal facies (limestone and clay) of the Glen Rose For­
mation. 

Rocks exposed along the north side of Twin Mountains in northern 
Erath County (figs. 2 and 3) are representative of the North-central Texas 
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CRETACEOUS 
EXPLANATION 

• Walnut Formation - calcareous cloys and thin-bedded or nodular limestones with Exogyra ~ 

[:{~P,}{] Poluxy Formation - fine-grained sands, light-colored clays,and sandy clays 

m Glen Rose Formation - fossiliferous, granular limestones and sandy clays 

l&i'M Twin Mountains Formation - medium- to coarse-grained, conglomeratic sands with red, green, and gray clays 

PENNSYLVANIAN 

~ Strawn Group - sandstone,clay,and limestone 

«<«««< Type section 

0 
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INDEX MAP 
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Fig. 2. Geologic map of Twin Mountains Formation type locality, 
northwestern Erath County, Texas. 

basal Cretaceous sequence. The sequence in this area is about 150 feet 
thickand consists of(in ascending order): (1) medium- to coarse-grained, 
moderately well-sorted sand; gray silty clay; and siliceous conglomerate 
of well-rounded pebbles, chiefly chert and quartz; (2) green, maroon, and 
gray silty clay; (3) fine- to medium-grained, light gray to buff, well-sorted 
sand, cross-bedded on a moderate to large scale and containing siliceous 
pebbles similar to those in unit l; and (4) silty clay, red and gray in the 
lower part and gray and green in the upper part. The uppermost unit is 
overlain by limestones of the Glen Rose Formation. 

Sand units of the North-central Texas basal Cretaceous sequence 
probably correlate with sands of the Hensel and Hosston Formations of the 
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2. Green and gray silty clay 

c. Buff, medium-groined moderately 
well-sorfed sand, locally with sand 
concretions and siliceous pebbles 

b. Gray and green, locally yellow 
and red silty and sandy cloy 

a. Buff, medium to coarse·grained, 
cross-bedded, moderately well-sorted 
sand, with siliceous pebble conglomerate 

Fig. 3. Diagrammatic section of Twin Mountains Formation (type 
section), north side of Twin Mountains, Erath County, Texas. 

subsurface basinal sequence recognized by Holloway ( 1961) in McLennan 
County; middle clay unit in outcrop probably correlates with a limestone 
and clay interval of the subsurface basinal sequence (Pearsall and Sligo 
Formations). The upper clay unit probably grades laterally southeastward 
(down dip) into limestones of the lower part of the Glen Rose Formation. 

The basal Cretaceous sequence of North-central Texas commonly is 
referred to as lower Trinity sands, an informal designation easily confused 
with various other usages of the term Trinity: ( 1) Trinity Sand, including 
undifferentiated Cretaceous sequences, below Fredericksburg limestones 
and clays, of North Texas and West-central Texas; (2) Trinity Group, 
including basal Cretaceous sands, overlying limestones of the Glen Rose 
Formation, as well as, in some reports, sands of the Paluxy Formation; 
and (3) Trinity Division, a physically defined time-stratigraphic unit, 
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embracing the basal Cretaceous arenaceous sequence and the Glen Rose 
Formation. The name Travis Peak from Central Texas has been applied 
to the basal Cretaceous sequence of North-central Texas (Sidwell, 1947; 
Leggat, 1957). However, because the facies of North-central Texas is 
distinct from that of Central Texas, we suggest restriction of Travis Peak 
Formation to the Central Texas area (Llano facies) in which it was proposed 
originally, and herein propose the name Twin Mountains Formation for the 
outcrop and subcrop sequence in North-central Texas. The name is from 
Twin Mountains, northern Erath County; type locality and section are indi­
cated in figures 2 and 3. The formation is a convenient cartographic unit 
including basal Cretaceous rocks below the Glen Rose Formation in North­
central Texas in both outcrop and subcrop where separate units are not or 
cannot be recognized, or where it is desirable to designate this sequence 
as a single unit. 

NORTH TEXAS 

Limestones of the Glen Rose Formation can be mapped as distinct and 
relatively persistent beds as far north as central Wise County (PL I). 
Beyond this area they cannot be used to delineate the basal Cretaceous 
sequence. The medium- to coarse-grained sands with siliceous conglom­
erates and red and gray clays of the basal Cretaceous sequence can be 
traced northward to near the Red River, but in the area from central Wise 
County to the Red River they cannot be mapped conveniently as a distinct 
unit and so are generally included with stratigraphically higher sands 
(equivalent to the Paluxy Formation which overlies the Glen Rose Forma­
tion in North-central Texas) as a single map unit. The sequence has been 
referred to as Western (or Upper) Cross Timbers sands, Trinity sands 
undifferentiated, Trinity sands, and Antlers Sand. This unit forms a gently 
rolling topography, and complete stratigraphic sections in outcrop are 
lacking. The basal Cretaceous sequence of North Texas, averaging about 
600 feet in thickness, is best shown in subcrop wells (fig. 4). Through 
northern Wise, southern Cooke, and southern Montague counties, a lower, 
chiefly sand unit is continuous with the Twin Mountains Formation; a pre­
dominantly clay section is in part equivalent to the Glen Rose Formation, 
and an upper sand unit is in part equivalent to the Paluxy Formation. Sands 
of the lowest unit are the coarsest grained, those of the middle unit are the 
finest grained. In northern Cooke and northern Montague counties the entire 
Cretaceous sequence below the Walnut Formation consists of alternating 
sands and clays, and subdivisions comparable to those immediately to the 
south are not apparent. As the basal Cretaceous sequence locally cannot 
be subdivided or cannot be subdivided conveniently in outcrop, we suggest 
using the term Antlers Formation (from Pushmataha County, southern 
Oklahoma (Hill, 1894)) to designate Cretaceous sands and clays below the 
Walnut Formation and north of the Glen Rose pinch-out in outcrop and sub­
crop of North Texas. This follows usage of Hill (1901, pp. 131, 192-195) 
and Adkins (1933, pp. 270, 301, 306-307, 311). The name Antlers has 
recently been revived and applied to Lower Cretaceous terrigenous sedi­
ments in Love County, Oklahoma (Frederickson et al. , 1965). 
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Fig. 5. Stratigraphic relationship of basal Cretaceous sequences of 
North-central (outcrop and subsurface) and West-central Texas. 

WEST-CENTRAL TEXAS 

The basal Cretaceous sequence of West-central Texas (chiefly along 
the Callahan Divide) consists of a basal sand and conglomerate unit, a 
middle red silt and clay unit, and an upper sand, silt, and sandy clay unit; 
the Glen Rose Formation is not present. The entire sequence is generally 
less than 200 feet thick. Unit-for-unit correlation with the Twin Mountains 
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FormationofNorth-central Texas is hampered because erosion has removed 
all but the lowest beds of the basal Cretaceous sequence between the main 
areas of outcrop of North-central and West-central Texas (Pl. I, diagrrun­
matic cross sections); gross correlations, however, can be made (fig. 5). 
At Spring Mesa in central Callahan County, one of the easternmost complete 
sections of the West-central Texas basal Cretaceous sequence, the section 
consists of (1) a lower unit of medium- to coarse-grained, conglomeratic 
(siliceous) sand which is probably equivalent to a similar sand section in 
the Twin Mountains Formation (units 1 and 3 of the type section); (2) a middle 
unit of red, silty clay, present in most West-central Texas sections and 
possibly equivalent to extensive red clays of the Twin Mountains Formation 
(lower part of unit 4 of type section); (3) an upper unit of light-colored sands, 
clays, and clayey sands, lithologically like the PaluxyFormation ofNorth­
central Texas; these sands are generally finer grained than in the lower 
unit, though they increase in grain size westward. At Spring Mesa two or 
three prominent beds of calcareous siltstone near the middle of the basal 
Cretaceous sequence possibly are attenuations of limestones of the Glen 
Rose Formation. Inferred relations of West-central Texas sections to the 
Twin Mountains Formation and the basinal sequence ofNorth-central Texas 
are shown in figure 5. 

The basal Cretaceous sequence of West-central Texas has been re­
ferred to as basement sands, Trinity sands, Travis Peak Formation, 
Paluxy Formation, and Fredericksburg Paluxy. We judge the basal Cre­
taceous sequence of this area to be stratigraphically analogous to that of 
North Texas with which it was probably once continuous and suggest desig­
nation of the West-central sequence similarly as Antlers Formation. 

CENTRAL TEXAS 

The basal Cretaceous sequence in Travis and southern Burnet counties 
as originally designated, based on sections described by Taff (1892) and 
Units proposed by Hill (1901, pp. 131, 140-144), included (in ascending 
order): Sycamore sand, Cow Creek beds, and Hensel sand, collectively 
designated as the Travis Peak Formation (Hill and Vaughan, 1898, p. 219; 
Hill, 1890, p. ll8) (table l; fig. 6). Barnes (1948) restricted the name 
Travis Peak Formation to include the Sycamore and Cow Creek Members 
and proposed the name Shingle Hills Formation to include the Hensel Sand 
and Glen Rose Limestone Members (table 2). Lozo and Stricklin (1956) 
suppressed the name Travis Peak, elevated the included rock units to for­
mation rank, and recognized an additional rock unit (in ascending order): 
Sycamore Sand, Hammett Shale, Cow Creek Limestone, and Hensel Sand 
(table 2; fig. 6). On the basis of rock sequence and stratigraphic relations 
along the eastern side of the Llano Uplift, Lozo and Stricklin proposed a 
revised concept of the Trinity Division (Hill, 1901) as a physically defined 
time-stratigraphic unit. 

The Sycamore Sand consists of a coarse basal conglomerate of several 
pre-Cretaceous rock types of the Llano area and grades vertically to a 
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Table 2. Basal Cretaceous nomenclature, Central Texas area. 

Hill (1901) B a rnes ( 1948) L o z o and Stricklin (1 956 ) 

Gl en Rose Formation 
Gl en Rose Member 

Glen Rose Limes tone 
(limestone) 

Shingle Hills 
F ormation 

Hensell sands 
Hensel Member Hensel Sand 

(sand) 

Travis 
Cow Creek Limes tone 

Peak Cow C r eek beds 
Cow Creek Member 

Formation Travis P e ak 
(lime s tone ana clay) 

Hammett Shale 

f­
w 
w 
u.. 

50 

0 

F o r mation 

Sycamore sands 

Glen Rose 
Limestone 

Hensel 
Sand 

Cow Creek 
Limestone 

Hammett 
Shale 

Sycamore Member 
(sand Sycamor e Sand 

and conglomerate } 

Massive l imestones with rudists 

Pebble-and-cobble conglomerate, 

fine-g roined ,cross-beddea sand , 

sandy cloy, ond dolomitic limestone 

Massive coarse-groined, mol luscon 

li mestone, sandy and dolomitic 

Ii mes tone, and cross-bedded coarse 

groined limestone 

Buff to dork shale grading 

verti col ly into fossiliferous, 

dolomitic limestone 

Pebble-and-cobble conglomerate of 

dolomite, limestone, cher t, granite, 

and quartzite , grading vertically 

into coarse-groined sand 

Fig. 6. Diagrammatic section of basal Cretaceous rocks along Colo­

rado River, Central Texas. (Modified from Lozo and Stricklin, 1956.) 
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mixture of sand, pebbles, silt, and clay. The Sycamore generally is about 
100 feet in thickness on outcrop and laps out against the Llano Uplift. The 
overlying Hammett Shale is about 60 feet of dark to buff shale and includes 
fossiliferous dolomitic limestone in the upper part. It grades upward and 
laterally to the Cow Creek Limestone which consists of massive coarse­
grained molluscan limestone, sandy and dolomitic limestone, and cross­
bedded coarse-grained limestone with rounded shell fragments and quartz 
sand. The Cow Creek laps out against the Llano Uplift and has a maximum 
thickness of about 75 feet. The Hensel Sand is a marginal facies of the Glen 
Rose Formation and consists mostly of cross-bedded sand, silt, clay, and 
pebble-and cobble-conglomerate. It is disconformable above the Cow Creek 
Limestone and is about 40 to 100 feet thick. The cyclical onlapping of these 
units on the southeastern Llano Uplift has been described by Cloud and 
Barnes (1948, Pl. III), Barnes (1948), and by Lozo and Stricklin (1956). 
Barnes (1948) mapped Sycamore Sand, Cow Creek Limestone, and Hensel 
Sand along Lake Travis at the Burnet-Travis County line and mapped (1958) 
all the basal Cretaceous sequence below the Glen Rose in the vicinity of 
Burnet as Hensel Sand. 

Northward from Burnet, along the northeastern margin of the Llano 
Uplift through western Lampasas, western ~lls, and southern Brown 
counties, the basal Cretaceous sequence below the Glen Rose Formation 
consists largely of coarse basal conglomerate overlain by calcareous, con­
glomeratic sand and silt, sandy and silty limestone, and silty clay. The 
upper part of this sequence grades vertically and laterally to the Glen Rose 
Formation (fig. 7). Stratigraphic units recognized in Travis County have 
not or cannot be delineated. However, throughout the area the basal Cre­
taceous sequence is a distinct calcareous facies characterized by coarse 
conglomerates derived from rocks of the Llano Uplift, conglomeratic and 
calcareous sands and silts, and impure limestones (Damon, 1940, and MS.); 
deposition was on a land surface ofhigh relief resulting in marked thickness 
changes from one section to another, and locally the Glen Rose Formation 
and higher formations lie directly on Paleozoic rocks. For this facies 
(PL I), where separate mappable units have not been recognized or where 
for cartographic purposes it is desirable to treat the basal Cretaceous 
sequence below the Glen Rose Formation as a single unit, we suggest the 
name Travis Peak Formation. Travis Peak is the only existing formal name 
of formation rank for this distinctive suite of rocks; our usage is based on 
convenience and availability and no genetic connotation is implied. 

LATERAL BOUNDARIES 

Lateral boundaries between the undifferentiated basal Cretaceous 
sequences of West-central and North Texas (Antlers Formation) and the 
sequence of North-central Texas (Twin Mountains, Glen Rose, and Paluxy 
Formations) are drawn at the actual and inferred pinch-out of Glen Rose 
Formation. In North Texas Glen Rose limestones can be mapped as rela­
tively distinct and persistent beds to an area just north ofDecatur, central 
Wise County. For convenience, however, arbitrary stratigraphic cutoff is 
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Inferred orlglnal extent // 
of Glen Rose limestones~/ 

EXPLANATION 

lsopachs on Glen Rose Formation 

Reconstructed isopachs 

15 

N 

1 
Fig. 8. Pinch-out and inferred original extent of Glen Rose Formation 

m western part of North-central Texas. 

drawn slightly south of this area at the latitude of Decatur (Pl. I) where 
outcrop belt of basal Cretaceous rocks is narrow; this is a cartographic 
consideration and avoids placement of an arbitrary boundary in the irregular, 
outcrop area at the Glen Rose pinch-out-along drainage of Catlet Creek. 

In North-central Texas, limestones of the Glen Rose Formation can 
be mapped westward to an area just east of May and north of Hog Mountain 
in northern Brown and northwestern Comanche counties (Pl. I). In north­
western Erath and eastern Eastland counties the Glen Rose is about 5 to 15 
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feet thick. Westward the nearest complete section of basal Cretaceous 
rocks is in southeastern Callahan County (Spring Mesa area); it contains no 
units definitely referable to the Glen Rose Formation. Most of the basal 
Cretaceous sequence in the intervening area has been removed by erosion. 
By means of preserved area of pinch-out (northeastern Brown County) and 
thickness trends of Glen Rose limestones, the original extent of the Glen 
Rose Formation can be reconstructed (fig. 8). The line marking the inferred 
original extent of the Glen Rose is used arbitrarily to separate the West­
central Texas basal Cretaceous sequence (Antlers Formation) from the 
North-central Texas sequence (Twin Mountains, Glen Rose, and Paluxy 
Formations). 

The boundary between the Twin Mountains arid Travis Peak Forma­
tions is in an area of gradual facies change and is drawn arbitrarily along 
Salt Creek 1n east-central Brown County. This generally marks the 
northernmost occurrence of conglomerate derived from the Llano Uplift 
and of impure limestones within the basal Cretaceous sequence (PL I). 
This line is extended eastward to southeastward in subcrop and is south of 
the Leon Valley outcrop of Twin Mountains Formation. 
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