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E Volcamc Geology of the Dav1s Mountains, Trans-Pecos Texas
. First-Year Report .
INTRODUCTION

This report describes the results of the first-year study of the volcanic rocks of
" the Davié“Moiintains, Trans-Pecos Texas. Oligocene volcanic rocks in the Davis
Mountains (fig. 1) constitute the major part of the eastern, alkalic‘beltvof the
Trans-Pecos volcanic field (Barker, 1977; Price and others, 1986)>. Yet, because of
their volcanic and ‘stratigraphic complexity, the Davis Mountains remain the most_
poorly mapped and least understood part of the field. The geology of the Davis
Mountains‘ as shown on the Geologic Atlas of Texas (Fort Stockton sheet; McKalips
“and others, 1982; Marfa sheet.; Twiss, 1979) is based on regional ektrapoldtion of
formations established in a few detailed studies. Unfortunately, even these detailed
studies commonly grouped a variety‘ of lithologic types of doubtful .genetic
relationship. Extrapolation of these composite units into areas studied only from
aerial photographs has further confused true relations. - Very few source areas,
calderas or otherwise, have been even tentatively identified. Only one stratovolcario
and one ealdera have been relatively thoroughly studied (Parker, 1983, 1986).

Nevertheless, the Davis Mountains_ are worthy of detailed stlidy for severai
reasons. They are a distinctive, large-scale example of alkalic continental volcanism,
comparable in areal extent and volume to niajor calcalkalicb fields such as the San
Juan Mountains of Colorado. All igrieous rocks are alkalic; several are peralkaline.
The volume of individual volcanic 1inits‘ is much greater than in most i)erelkaline
volcanic fields (Mahood. 1984). Many of the ash-flow sheets are rheomorphic; the
 degree of secondary flow ranges up to ext‘reme examples in which a pyroclastic
origin is largely obscured. Additionally, several large-volume silicic unitsv have the
outcrop and textural scale f"eatures of lavas but the arealidimensione of ash-flow

tuffs (Henry and others, 1988). The origin of these units, whether extremely



rheomorphic tuffs or unusually large-volume and extensive silicic lavas, is actively
debated (Henry and others, in press). |
Previous Work

Significant geologic mapping of the Davis Mountains began in the 1950’s. Most
of the work consiéts of theses and dissertations done at The University of Texas at
Austin. Early work includes Eifler (1951) in the Barrilla Mountains and Rix
(1951), Taylor (1952), and Wheeler (1956) in the northern Davis Mountains. More
modern work includes Anderson (1968) in the central Davis Mountains, Parker
(1972) and McKay and Rogers (1970) in the northeastern Davis Mountains, Gorski

(1970), Smith (1975), and Parker (1976) in the southern Davis Mountains, and Hoy
| (1986) and Henderson (1987) in the western Davis Mountains. These works‘ (except
Hoy and Henderson) are incorpora-ted in the Marfa and Fort Stockton sheets of the
Geologic Atlas of Texas (Twiss, 1979; McKalips and others, 1982). Recent Baylor
University Bachelor’s theses have generally focused on individual volcanic units but
also provide geologic maps. These include Hicks (1982), Garrigan (1983), Childerss
(1984), LaRocca (1984), and Elkins (1986).

Although large-scale geologic maps depict approximately 40% of the Davis
Mountains, most of the work contains the problems cited above. Only a few of the
modern studies adequately address the complex volcanic stratigraphy, and, where
they do, they revgal that previous.work was inadequate. - As one example, none of
the volcanic ‘un‘its mapped by Hoy (1986) in the western Davis Mountainsv
correspond to units previously mapped for the Marfa sheet. Therefore, considerable
new mapping and substantial revision of previous work are needed.

Pfesent Work

The eastern and southeastern parts of the Davis Mountains are the initial focus

of this study. In that area, the volcanic stratigraphy seemed simplest and best

studied of any part of the region. Nevertheless, significant questions were apparent



ifrorn pubhshed work and additional problems were encountered. Initial work

_“mcluded (1) checking existing geologic mappmg, formatlon a351gnments, and
stratigraohie relations; (2) mapping using aerial photographs; (3) detailed mapping
and stratigra'ohic analysis in selected areas; (4) initial, regional correlation of units;
and (5) petrograp‘h‘ic, petrologic, and geochemical analysis to aid correlation of units.
Additionaliy, samples Wefe pfepared' for isotopic dating by the 40Ar/sgAr method,
', which will also aid correlation as well as establish the relative and absolute timing
of volcanism.

Volcanic units were examined in two adjoining areas. These units are the
Bracks Rhyolite of the Sierra Vieja, west of the Davis Mountains, and the Crossen
Tbrachyte, which crops out in an‘ unnamed range that continues to the south from
the Davis Mountains (fig. 2)v  These rocks were studied because they are
mdlstmgulshable in outcrop and petrographxc characterlstlcs, are stratlgraphlcally
equivalent, and have the same K-Ar age ns the Star Mountain Formation of the
eastern Davis Mountains. | Investigation focused on understanding the distribution,
stratigraphic equivalénce, origin, and genetic relation of the Bfaeks Rhyolite, Crossen
Traehyte, and Star Mountain Formation.

Geologic mapping was done on 1:24,000 color and black-and-white aerial
photographs. The mapping was compiled on 1:24,000-scale 7.5-minute quadrangle
- maps. Aerial photographic or detailed mapping to date covers all or part of nine
7.5-minute quadrangles. Correlations are baeed primarily on standard field and
petrographic methods. For several widespreed, complex, but relatively homogeneous
units, microprobe analyses of phenocryst minerals were used to help distinguish
individual flow units. | |

Reglonal Geologic Settmv

Volcanism of Trans-Pecos Texas occurred between 48 and 17 Ma in two
oistlnct ‘tectomc settings: a probable continental volcanic arc up to about 31 Ma
- and Basin‘ and Range extension thereafter (Henry and McDowell, 1986). The
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volumetncally dominant, older 1gneous rocks are part of a much larger volcanlc
province that continues westward into Mex1co to include the Sierra Madre
Occidental and northward at least into the Mogollon-Datil field in New Mexico (fig.
3). Magmatxsm during each of the two tectonic episodes has been further d1v1ded
into two phases (Henry and McDowell, 1986) Rocks of the first two phases are
probably the most inland expression of subduction-related volcanism; the paleotrench -
for,this magmatism layi fo western Mexico.

~ The early phase of subduction-related magmatism occurred between 48 and 39
Ma, mostly in the southern part of the Trans-Pecos region. This phase consisted
of an extensive basaltic laya sequence, numerous, small, mafic to silicic intrusions,
and one small caldera complex.‘ |

The transition to the main phase of volcanism 38 Ma is rna.rked by a

‘tremendous increase in the volume ‘of 'ebrupted magmas ’a,nd by the dominance of
caldera-related volcanism (Henry and Price, 1984). This magmatism occurred
throughout Trans-Pecos Texas but shifted with time and was most voluminous in
the central and southern parts. | |

‘iThe change in tectonic setting is indicated by a change in stress orientations at
approx;lmately' 31 \Ia (Price and Henry, 1984). During the premam and main
phases, dike and vein orientations 1nd1cate that the maximum principal stress (al)
was east-northeast, consistent with sxm1laﬂy oriented plate convergence in the mid-
Tertiary (Engebretson and others, 1985). A change to east-northeast ¢3 and
vertical o1 atk 31 Ma probably marks the beginning of Basin and Range extensien
(Henry and Price, 1986). |

Volcanism during extensien is also divided into two phases: an early extensional

phe.se between 31 and 27 Ma and a main Basin and Range phase between 24 and
17 \'Ia at whxch time all magmatlsm ceased in Trans-Pecos Texas. Several small

basalt dikes in the Davis Mountains we‘re emplaced during the main Basin and



~ Range phase. " No exemples of the early extensional megmatism have been identified
in the Dvavis Mountains. |

The Davis Mountains were active between 38 and 36 Ma (Parker and
McDowell, 1979) during the beginning of the ‘main phase of Trans-Pecos volcanism.
K-Ar ages generally correlate with relative age relations determined ffom field work.
However, the‘large analytical uncertainty associated with conventional K-Ar analyses
makes it impossible to distinguish individual eruptive events.

STRATIGRAPHY

Stratigraphic columns and established and tentative correlations” within the
eastern and southern Davis Mountains are shown in figure 4, which also shows the
stratigraphic location of samples selected for 40Ar/:"gAr dating. Figure‘S is a
general lo‘cation map that identifies areas discussed in the text. Among the units
~ shown, the Adobe Canyon, Mount Locke, Goat Canyon, Sheep Pasture, and Aquilla
Creek Formafions have not ye‘t been studied. Prevolcanic rocks are mai‘ly
limestones and shales of Cretaceous age. Although mapped along with the Tertiary
volcanic rocks, their stratigraphy and lithology are not discuésed here.

Huelster and Pruett Formations

The Huelster and Pruett Formations are composite units consisting largely of
tuffaceous sediments, mafic to intermediate lavas, and some primary tuffaceous rocks.‘
They are mostly stratigraphically equivalen‘t but are shown sepafately on the Fort
- Stockton sheet of the Geologic Atlas of Texas (McKalips and others, 1982) because
they occur in different areas. The Huelster Formation was named by Eifler (1951)
in the Barrilla Mountains (a northeastern continuation of the Davis Mountains) and
is mapped in the eastern and northern Davi‘s’Mouthains. The Pruett Formati_on
was named by Goldich and Elms (1949) in an area approximately 60 km south of

the southeastern Davis Mountains and is mapped from that area as far north as



the southeastern Davis Mountains. Rev‘isior'x of termin'ology‘ and distribution is
' warranted‘.. | |

Both formations are the oldest Tertiary units in the area. They unconfdrmably
overlie a variety of Upper Crétaceous rocks. The Huelster Formation is. overlain by
the Star Mountain Formation in the southeastern part of the Davis Mountains. In}b
- the northeastern and northe:n Davis Mqﬁntains» where the Star Mountain is absent‘,
the Gomez Tuff ovérlieé the Huelster Formation. The Pruett Formation southeast
'o.f the Davis Mountains includes the Cfosseh Trachyte, which may be
'strﬁtigraphically equivale’nt to the Star Mountain, and several overlying lava flows.
- Smith (1975) mapped Pruett Formation in Musquiz .doﬁle (fig. 5) in the
southeastern Davis Mountains, because he considered a lava that underli‘es the Star
Mountain‘in’the dome to be Crossen Tréchyte. In fact, this flow is a mafic
trachyte unrelated to ‘the Crossen but similar to mafic lavas that are common in
thé Huelster Formation (fig. 4b). Therefore, what has been mapped as Pruett in
domes in the southeastern Davis Mountains should be Huelster Formatidn. The
following .disscﬁsion refers exclusively to the Huelster Formation, although many
statements apply‘equally well ‘to the Pruett Formation.

The Huelster Forniation‘ is 120 m thick ét its type locality in the northern -
Barrilla Mountains (fig. 5) (Eifler, 1951). It is continuous but generally only about
75 m thick throughout the eastern and northern Davis Mountains. I estimated
approximately 100 m in Barrillos dome (fig. 5).  Although Smith (1975) reported
212 m of Pruett Férmation in this dome, his estimates are uhiformly too high.
The formation is commonly covered by talus or landslide debris from o{’erlying
‘massive volcanic rocks; good 'outcroAps for determining lithology or thickness are
sparse.

) Eiﬂer distinguished a basal conglomerate memBer, termed the Jeff Con_glom'erate.
It>is composed éf sandétone and ‘conglomerate containi‘ng quartzite and limesfone
pebbles. The Jeff is 15 m thick at the type locality and averages 8 m in the
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hortheastern Davis‘ Mountaine (Eifler, 1951). A basal Tertiary conglomerate occurrs
throughout most of Trans-Pecoe Texas and "commo}nly has been given formation
 status (Maxwell and Dietrich, 1970).

The bulk of the formation consists of fine-grained tuffaceous sediments in beds
a few millimeters to 1 m thick; They are composed of variable proportions of
shar'ds,bpumice, lithic fragments, and crystals. Although commonly termed tuff in
early studies, most deposits are reworked. They include finely laminated tuffaceous
mudstones and siltstones, tuffaceous sandstones that locally are crossbedded, and
~ sparse conglomerates. Petrified logs, burrows, and mudcracke are present in a few
‘horiz‘ons. Some  thicker and more uniformly massive beds that show little or no
intei‘nal s’tratiﬁcation may be primary pyroclastic-flow or air-fall tuffs. v]‘3eds of
fresh-Water limestene consisting of gray micrite are present locally.

Crystal fragments'or phenocrysfs in the tuffaceous rocks include alkali feldspar,
quartz, and biotite in grains mostly up to 1 mm in diameter. Some coarser beds
contain pumice and rock and mineral fragments up to 5 mm in diamete‘r.‘ Biotite-
bearing Beds are common but not abundant. The tuffaceous‘ rocks are zeolitized,
probably to clinoptilolite.

Mafic lavas occur irregularly throughout the areal extent of the Huelster
Formation. " Notable areas of thick flows in the upper part of the formation are in
Barrillos Dome, Musquiz dome (the rock called Crossen Trachyte by Smith, 1975),
and at Wild Rose Pass (fig. 5). Thick flows also occur in the lower part of the
formation at the entrance to Madera Canyon (ﬁg5) (Parker; 1986). Future study
willb attempt to determine the distribution of lavas more thoroughly.

The lavas are aphyric to sparsely porphyritic basalts or mafic trachytes.
: Plagioclase is generally the only phenoeryst. . Plagioclase, clinopyroxene, and

iddingsite comprise the groundmass. The rocks are commonly amygdular. Two



f >‘ﬂows‘ in Madera Canyon’ (Parker; 1986; Henry and others, in press) contain 52 and
54% SxO and are. quartz normative, in contrast to most other maﬁc rocks of the
Davis Mountaxns, wh1ch are nephehne or hypersthene normatwe

The Huelster Formation is greater than 37 to 38 Ma, the age of the overlylng
Star Mounta‘ln Formatlon and Gomez Tuff (Parker and McDowell, 1979).
Plagioclase from a trachyandesite clast in conglomerate near the base of the
formatlon in Madera Canyon gave an ‘age of 39.3 Ma. Sparse, poorly dated fossils
| xndxcate an Eocene or Early Ohgocene age (Elﬂer 1951; Wilson, 1980)
- The mafic lavas were probably derived from local sources, whereas no sources
: }rave been positively identified for the tuffs. Mafic flows in Madera Canyon
vprobablv mark a source, termed thei Madera :volcano by Parker (1972). Parker
(1986) also suggested that a rhyohte dome in Madera Canyon could be the source
for some of the tuffs. However, several s1m11ar domes occur throughout the
northeastern Davis and Barrilla Mountains; where their age is adequately
constrained, they erupted after the Star Mountain Formation, so they: cannot bed'
sources of Huelster tuffs. Nevertheless some of the coarser tuffs seem to require
local sources, poss1bly burled w1th1n the Dav1s Mourrtams Biotite has not been
found in flow rocks of the Davis Mountalnsand is chemically incompvatible with
peralkaline magmas. ~Thus, the biotite—bearing tuffs may be derived from distant
volcarric centers in the’ western part of Trans-Pecos Texas or in Mexico.

| Star Meuntain Formation

The Star Mountaln Formatlon is a series of porphyritic quartz trachytic to
. rhyolltlc flows of dlsputed lava or pyroclastlc origin (Gibbon, 1969; Parker and
McDowell, 1979; Franklin and others, 1987; Henry and others, 1988, in press).
Eifler (1951) ‘named 'it Star Mountain Rhyolite for thick exposures on Star
_M(mntain. The name has been changed ‘to reflect that most flows are not rhyolites.

It everywhere overlies the Huelster Formation and underlies the Gomez Tuff.



~ The Star Mountain Formation extends over an area of approxiinately 3000 km®
1n vthe »eastérn Davis and Barrilla Mountains from Interstate 10 on the north 70 km
to Barrillos Dome on the south (fig. 5). The formation is about 245 m thick at

Star Mountain (fig. 5) near the center of its outcrop and thins progressively

'v,cvv)utWard (Gibbon, 1969)". However, even at distal ends it is at 1ea$_t 40 m thick.
‘Indi‘vriyduav.l flows of the‘FStar Mountain Formation arre up to 100 m thick,
massive, and commonly cblumnar;jdinted. " The rock is generally devitrified, massive
"tbo‘ flow banded, vand locally vesicular. Vitrophyre occurs at the top of the
foi‘iﬁatibﬁ‘ in a few places. A breééia consisting of angular to subrounded clasts up 3
"to f}l’ m in di‘arneter in a matrix of more finely clastic material occurs both at the
base and at the top of indi';ridual flows. The thickness of breccia varies frérh less
| -"tha;h 1 to at least 5 m in fateral distances of a few tens Vof meters. Breccia clasts
§ mclude all lithologies seen in massive parts of the flow. “Flow fold‘s and ramp
sfructures ‘are common. |
_.The total number of ﬂowé, even where well exposed in individual ‘stratigraphic

“sections, aiid the areal extent . of any individual flow are uncertain. ‘F‘b'r exami)le,
‘ the §bgtheastern,. cliff face 6f Star Mountain is interpreted 'to be composed of .at
‘,‘leaLstj’is‘ix» (Eifler, 1951) or three (Gibbon, 1969)kf10ws. The difficulty is illustrated
by “t‘hve_ section at Wild‘Rose Pass,v where three distinct units are present (Henry
aﬁd ~>others, in pfesé). ~ The ﬁpper and lower units form massive cliff faces th'\a_.t are
" clearly single, ‘lateralliy';extebznsive flows. YA 1-m-thick lens of tuffaceous sediment
’sepafét‘es‘ﬁvthe uppef and middle units. The middle unit is compiex, Individual
"".'..ﬂow_s“_cannot be traced laterally and ’thé total number of flows within the middle

v’ur‘lit is unknown. ' Where well exposed in canyons, individual ﬂov;fs can be fraced
o latérally »a.‘s much as 15 km.
' Chemical and petrographic data suppblrt.‘ thes‘e‘ field interpret'atioris, Chvémical

a.ﬁalyses and feldspar compositions ofisamplesy from individual flows identified from



_ field relations are identical and distinétly different from those of other flows. For
| example, the upper unit at Wild Rose Pass has the highest silica content (71%) .
~and least anorthitic feldspars. The lower ﬂow there has 69% Si»O2 and distinctly
~ more anbrthitic féldspars. Futuré work will attempt to determine the distribution
~of individual ﬂowé more thoroughly. |
P‘henocryvsts in ‘the Star Mountain include alkali feldspar, zoned from sodic
~anorthoclase to sanidine, iron-rich ‘clinopyroxene, farely preserved fayalitic olivine,
v and magnetite. Phenocryst abun‘dance averages about 10%, most of which is
feldsparb in individual grains and glomerocrysts up to 6 mm in diameter. The mafic
phenocrysté are generally about 1 mm. The crystalline groundmass consists of
trachytic to finely intergrown alkaﬁ feldspar, quﬁrtz, and minor sodic amphiBble and
aenigmatite; Chemical analysés show that the Star Mount'c_xin.consists of quartz
trachytes and rhyplites; ranging in silica content from 66 to 71% (Parker, 1986;
’Henry and others, in press). - Compositions of feldspar f)henocrysts determined by
‘microprobAe vary with silica content of the host flow. More silicic flows contain
alkali feldspar having very low (< vl%) anorthite content. Feldspvars in more mafic ‘
flows contain progressively higher anorthite' contents, up to about 12%. |
A single K-Ar age of 37.9 Ma has been determined on alkali feldspar from the
Star Mountain Formation (Parker and McDowell, 1979). No sources for the flows
have been located. Cibbon (1969) suggested a vent in the central thick part of the
formation, near a petrographicélly similar intrusion (Big Aguja intrﬁsidn). A
caldera source is ﬁnlikely because ‘the flows do not pond within a depression. I
have identified several dike-like outcrops of Star Mountain Formation on aerial
photographs. These Will be investigated as possible feeders to flows during future
field work.
Bracks Rhyolite
The Bracks Rhyolite is an extensive quartz trachyte lava flow that crops oﬁt in

the Sierra Vieja approximately 30 km west of the Dévis Mountains and 70 km west
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of the westernmost exposures of Star Mountain F ormatioﬁ. It is similar to the Star
Mountain Formation in outcrop, petrography, stratigraphic position, chemiéal
‘ 'cbmposition, and K-Ar age.v Although not the same flow, they probably represent
_contemporaneous and related magmatic events (Henry and others, 1988).

The Bracks Rhyolite crops out over a 55 by 15 km area (fig. 2). It overlies
tuffaceous sediments of the Chambefs Tuff and underlies tuffaceous sediments of the
Capote Mountain Tuff. Over most of its distribution, it forms a caprock from
which youngef rocks have been eroded. It reach/es a maximum thickness of 110 m
in the north-central parf of its outcrop and thins gradualiy to the north and south.
It is still about 40 m thick 500 m north of its southern end but then thihs
~abruptly to possibly only 3 m.

The Bracks 'Rhyolite forms a single thick llava flow that is well exposed along a
nearly continuous cliff face formed from an eroded Basin and Range fault scarp.
The base is commonly brecciated but locally massive. The breccia contains massive
to vesicular blocks in ‘a matrix of granulated Bracks.b Vitrophryre is rarely
preserved at the base. Most.of the flow  is massive, devitrified, and columnar-
jointed an& has faint horizontal partings. An upper breccia and vesicular zone is
rarely preserved.

Phenocrysts in the Bracks include alkali feldspar, clinopyroxene, fayalitic olivine,
and magnetite. Alkali feldspar‘ up to 8 mm long is most abundant, comprising up
to 12% of the rock. Clinopyroxene and olivine make up about 2% as 1 mm
equant grains. Microprobe analyses of phenocrysts indicate that they have a narrow
c‘ompos‘it.ional range fhat is the same throughout the formation. |

- Chemical anal‘yses show that the Bracks Rhyolite is chemically homogeneous and
really a qua;tz trac‘hyte. Eight samples representing most of the areal extent

contain about 68 to 69% Si0,, expressed H,O free (Henry and others, in press).

11



Two K- Ar ages of the Bracks Rhyolite are 37. 5 and 37.9 Ma (Henry and
vvc.)thers,v‘1986) Paleontologic data on tuffaceous sediments above and below it
'constrain it to be early Ohgocene (erson, 1980).
Structural and volcamc features, thickness relat1ons, and sparse flow directions
,1nd1cate that the Bracks Rhyolite is a single flow erupted from the north central
1 ~ part 'ofrgits outcrop. The forrnatron is thickest there, and flow directions indicate
outward fl‘owvfrom this general area. More significantly, a group of vitrophyric
diapirs‘occur in a 6-km-long, north-trending belt there. These diapirs are
‘petrographically and chemically identical to the rest of the Bracks, ‘except that they
are not devitrified. Individual bodies range from 10 to 300 m in dlameter Most

‘are circular, but irregular bod1es are also present. The v1trophyre d1ap1rs have

':‘ ~ clearly 'dorned the intruded devitrified reck. Flow bands and folds in devitrified

vro_ek‘ wrap around the margin of the intruding vitrophyre. Cooling jqints in both
~ devitrified 'roek a‘nd vitrophyre are nearly perpendicular to their contact, indicating
) 't‘_h'_at final cooling of both followed emplacement Qf -the domes.
| o Crossen Trachyte

o The‘Crossen.Trachyte,is a quartz trachyte lava flow that is also‘similarto the
- Star I\/Iduntain Formation. | It occurs approx1mately 40 km south of the
vsouthernmostf outcrops of Star Mountain Formation (fig. 2) in an unnamed range
that continues from the Davis Mountains. It forms a cap rock over much of
vvCr'ossen Mesa, which is the source of the name (Goldich and Elms, 1949). Goldich
and Elms ‘orig'inally considered it a member of the Pruett Formati‘on, but McAnulty

 (1955) - suggested that 1t should be a separate member It overlies t'uffaceous v

sedlments of the Pruett Format1on and underlies tuffaceous sedlments and mafic -

”lava flows in the upper part. of the Pruett Formation or in the Sheep Canyon

Basalt.



’il‘hre Crossen Traéhyté crops out over 150 km® mostly within Crossen Mesa. It
thins r,fxb'om about 50 m at ‘its northern limit, where it disappeafs beneath ovverly’i,nvgv
’ro'ck's, to 'ébout 35 m at rits southmost extent. Some flows shown as Crossen
bTrachvyte farther north onb the“Fort Stockton sheet, near Alpine, are more mafic
‘tvrachy"ces that are probably unrelated. |
| The C;rossen ,Trfcichyte is a‘si‘ngle lava flow that has all ‘the outcrop
characteristics of the Star Mouﬁtaiﬁ ﬂéwé and Bracks Rhyolite. Additiénally, it is
petfographica’lly similar to both those units,‘-cont‘aining phenocrysts of alkali feldspar,
: clihoﬁyrokene, fayalitic volivine, niagnetite, and minor ilmenite. The phenocrysts
show the same“ size and textures as phenocrysts in“the other two units and overlap
in cdmposition with 'the‘m. It‘ is slightly more mafic than the Bracks Rhyolite,
confaining slightly less SiO, and more TiO,, but overlaps with the compositionally
moré variable Star Mountain flows. | ‘

A single K-Ar age of a whole rock sample is 38.6 Ma (Henry and others,
1986);>howev_er,>whole rock ages of silicic volcanic rocks are commonly unreliable.
'Thi.cvknes‘s vériations and flow directions indicate that the source of the Crossen ”
Trachyte is probably northwest'of its present outcrop.

' Unﬁamed Rhyolitic Domes

Rhyolitic domes or associated pyfoc]astic and epiclastic debris occur in at least
 four areas in the .no‘rtheasternb‘ Davis Mountains. »Dom'es have been mapped in
Madera Caﬁyon, Bob Manning Canyon, within fhe Barrilla syncline; and at
Saddlebaék Mountain in the Barrilla Mountains (fig. 5). The dome iﬁ Madera
Canyon, lies on what was to become the ring fracture of the Buckhofn caldera,
source of the Gomez Tuff. This rhay be fortﬁitoué, however, as other domes show
no relation to cavldera‘structures. Inte;pretation of ar_eél photographs suggests that
' éeveral ‘othér domes occur within this area. bbPreviously, theée rocks either had not
been recognized or had been included with other formations, including‘ the Huelster
,an‘d‘ Star Mo’unta‘in »Formatior‘ls. Parker (1972) mapped one dome as the‘Agua
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Grande tuff TWo of the dbimes clearly lliebbetween the Star Mountain Formation
and‘ Gomez Tuif‘f.‘b The stratigraphic position of the other two is runcertain but may
vbe} the same. Alternatively, they could be as old as Huelster Formation. Until
these doxﬁes are more thoroughly understood, they are combined as a single unit.
| Tw§ of 'vche‘domes consist of a thick‘ pile of commonly flow-banded énd locally
vbr‘ecciated, ‘spafsely poi‘phyritié rhyol-ite. The two other “domes’ consist only of
steeply dippiﬁg,' pyfoc‘lastic and epiclastic dep‘ositév exposed in the ’walls of canyons;
the ‘act‘uval rhyolite of the dome must be buried behind the canyon walls. The
clastic deposits consist of coarse, angular fragments of rhyolite up to 40 cm in
 diameter in variably tuffaceous matrix. ‘In Madera Canyon, epiclastic deposits
dipping as much as 45 degrees away from' the dome progress outward to more
~ shallowly dipping, finer, poorly welded »a;sh-flow fuff. At three locations the dome
| fnorphology is preserved. Gomez Tuff clearly overlies thick, steep piles of rhyolife.
At the dome in the Barrilla syncline, younger material has Been entirely eroded.

Two different petrographic types are present. Rhyolife domes at Saddleback
Mountain and in the Barrilla syncliné are peralkaline. = They containbla few percent
alkaii feldspar laths ﬁp to 3 mm long anrd interstitial arfvedsonite’ or alterétibn
products. The rock is strongly flow banded. an-d feldspar phenbocrystbs are Aligned
with the banding. The rock is strongly brecciated at the margins and columnar
jointed within the interior of the dome. |

Sparsely pOrphyritic‘, flow-banded clasts in Madera and Bob Manning Canyons
probab‘ly represent the rhyblite of the domés. Both clasts and matrix contain minor
biotite, which suggests that these domes are metaluminous.

Massive, biotite-bearing fuff about 1 m thick ‘occurs between the St‘ar Mountain
Formation and Gomez Tuff in several outc»x"o;‘)s.‘ It is composedb of fine ash,‘ minor.

pumice and rare lithic fragments up to 2 mm in diameter, and fragments of biotite
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(2%, up to 1 mm) and alkali feldspar (1%, 1 mm). The tuff is zeolitized. It
must be either air-fall ash or reworked tuffaceous sediment. This tuff layer could
be derived from one of the biotite-bearing rhyolite domes or from mbre distal
sources to the west in the ‘westerrll part of Trans-Pecos Texas or in Mexico. The
presence of biotite indicates‘ that it is unrelated to either the Star Mountain
Formation or Gomez Tuff.

Gomez Tuff

The Gomez Tuff is an extensive peralkaline ash-flow sheet that occurs
throughout the eastern and northern Davis Mountains. Because it is a distinctive,
widespread, and continuous unit, it is one of the best marker beds in the region.
Throughout most of the area, it overlies Star Mountain Formation, commoniy with
a thin ("1 m thick) air-fall or water-laid tuff between them. Where Star Mountain
flows are absent in the northern and northeastern Davis Mountains, it overlies
Huelster Formation. Also, locally it rests upon rhyolite domes. It is overlain by
tuffaceous sediments of the Frazier Canyon Formation throughout most of the
eastern Davis Mountains, by lavas of the Limpia Formation in a small area near
‘Fort Davis, and by other lava flows to the north and northwest.

Eifler (1951) first mapped the Gomez Tuff but called it the lava 1 member of
the Seven Springs Formation. Although never formally assigned, the name Gomez
Tuff was first used by Parker (1972) and appears on the Fort Stockton sheet of the
Geologic Atlas of Texas (McKalips and others, 1982). Parker (1986) designated
Gomez Peak, where the tuff is 430 m thick, as the tyi)e locality.

The Gomez Tuff is the most widespread volcanic unit in the Davis Mountains.
It had kan original extent of about 4000 km? and a volume of about 200 km®
(Parker, 1986). Parker showed that the Gomez Tuff is 10 to 20 m thick
‘throughout most of its outcrop. It thickens gradually toward the Buckhorn caldera,

its probable source, in the northeastern Davis Mountains (fig. 5). Near but outside
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the c‘alldera'- it is commonly about 100 m thick. Within thébaldera, it averages
" more than 300 m and reaches‘ 456 m southwest of Gomez Peak (Parker,. 1986).
Di'sfal outcrops are as thin as 2 m.. |

iThé Gomez Tuff consists of multiple flows but is mostly a single cooling unit.
‘Thr‘oughout most of the region, it sh‘ow‘s a welding zonation typical of ash-flow
tuffs. A poorly welded to nonwelded base less than 1 m thick is overlain by
densely welded rock. The tuff is typically densely welded even where no more than
a few meters thick. An upper nonwelded zone has been found only in the
‘northeastern Davis Mountains, where it is overlain by lavas of the Adobe Canyon
Formation. These lavas may have been emplaced soon enough after the Gomez
Tuff that the nonwelded zone was preserved from erosion. ‘Two coo'ling unifs, each
composed of a éingle ash flow, occﬁr in outcrops in the northérn Barrilla
Mountains. | | ; |

vThei rock‘ is mostly devitrified. Basal vitrophyre, ét the bottom of the densely
welded zone, is common in outcrops less ’than about 20 m thick. The basal
’nonwelded aéh may also have been glassy but is now typically altéred‘to ‘clay
minerals.

Lithic and pumice fragments also show zonation typical ofras‘h-flow tuffs. In
individual outcrops, lithic fragments are. normally graded‘. In thin distal outcrops,
maximum lithic size is typically about 2 mm. Maximum lithic size is greater in
thicker outcrops near the inferred source. Near the Buckhorn caldera, they are as
large as 1 m diameter. Pumice fragments are feversely graded and are -reiativély
coarse eve‘n in distal outcrops. In one outcrop approximately 40 km south of the
margin of th‘e_Buckhor'n‘caldera._ pumice ranges up to 30 cm long. It is commonly
granophyrically devitrified. In addition tob pumice, near-source outcrops contain
what appear to be large, nonvesiculated juvenile clasts at the base of the ﬁnit.‘

. . /
‘These dense clasts ‘are petrographically identical to Gomez Tuff but show no
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| _indicetion of compacted shard texture. They must not have vbe'en vesiculated or
they would have floated in the pyreclastic flow.

" The Gomez Tuff has undergone extensive secondary flow (rheomorphism), which
is beet developed in thicker outcrops (Parkel;, 1986; Henry and others, in press).
Secondary flow features inelude highly stretched pumice, flow bands and folds, and
ramps. Wherever present‘, this hae erased boundaries betweeen individual ash flows
of the Gomez Tuff. In Madera Canyon, juet within the Buckhorn caldera (fig. 5),
extreme rheomorphism has nearly completely obliterated evidence of the primary
pyroclastic erigin.‘ The rock is strongly flow folded and locally brecciated.
Common lithic fragments are‘the only preserved evidence of ash-flow origin.

The tuff confains about 10% phenocrysts, mostly alkali feldspar, but also minor
quartz, ferrohedenbergite, ilmenite, and rare fayalite. Unoxidized samples eontain
greundmass acmite, arfvedsonite, and aenigmatite (Parker, 1986; Henry and others,
in press). The mineral association and chemical analyses (Parker, 1986) demonstrate
that the Gomez is strongly peralkaline.

Six K-Ar ages of the Gomez Tuff aver‘age 37.4 Ma (Parker and McDowell,
1979; Henry and others, 1986). These ages are indistinguishable from those of the
underlying Star Mountain Formatioh and overlying Adobe Canyon and Sleeping Lion
Formations.

The Buckhorn caldera is the probable source of the Gomez Tuff (Parker, 1986).
Evidence for this interpretation includes (1) the symmetrical distribution of tuff
around the caldera, (2) progressive thinning of tuff away from the caldera, (3)
progressive deerease in the size of lithic and pumice clasts away from the caldera,
(4) ponding of tuff (up to 450 m thick) within the caldera, and (5) presence of
apparent megabreccia blecks within Gomez Tuff within the caldera. The first four
points are discussed above. / the‘possible megabreccia blocks are fragments of tuff

(Huelster Formation?) and marbleized limestone (Lower Cretaceous?) up to 100 m



across. These blocks a1;e far too large to have been uplifted during eruption andr
‘were presumably derived by landsl‘ides‘from a former caldera wéll. A significant
E prdblenﬁ» with this interpretation is that. current outcrops of Lower ‘Cretaceous
-lvimestonve, are topographically below the megabreccia .blocks. Thérefore it would
‘ha»ve been ‘impos‘si"ble for them to slide into their exposed positiofxs from current |
outcrops. | ‘

The caldera is largely defined by the abrupt _thickening of Gomez Tuff into it
(Parker, 1986). A caldera wall has been tentatively identified only along the
southern margin, in Madera Canyon. A_t this location the Gomez Tuff thickens
from 60 to 300 m. Elsewhere7 the caldera wall as postulated by Parker is buried
benegth yoﬁnger volcanic rocks or by landslide debris on top of the Huelster
Fbrmaﬁon and Upper Cretaceous rocks. More thorough mapping of the Buckhorn
caldera is warrahted. |

Limpia Formation

The Liihpia Formation consists of coarsely porphyritic, trachytic to quartz
trachytic lavas. It overlies the Gomez Tuff and is overlain by tuffaceous sediments
’of the Fraziér Canyon Formation. |

The Limpia Formation crops out in two areas northeast and southeast of Fort
Davis (fig. 5). Smith (1975) estimated a maximum thickness of 110 m but stated
that thickness was difﬁét_llt to determine because no complete sections are exposed.
Abrupt pinch-out to the northeast and ébutheast sﬁggests a steep, areally rest:ricvted
lava pile. |

The tfachyte forms thick, massive 6utcrops with little indication of internal
stratification or ﬂorw‘bounda»ries. Locall'y éxposed vesicular and brec‘ci-ated zones
probably mark flow tops, but outcrops are ndt sufficiently continuoﬁs to tell for
certain. | |

Two petrographic fypes are distinguished within the Limpia Formaﬁon. A
more‘coars‘ely‘and abundantly por_phyritic.' variety occurs southeast of For;c' Davis.
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This contains 30 to 40%‘feldspar phenoci‘ystrs \ip to 1 ¢m and minor, oxidized
clinop‘y“roxene. The‘feldspars are anorthoclase, some of which have plagioclase cores.
A characteristic of'thjs variety is the ‘common‘ f)resenée Iof rounded inclusions of a
ﬁne-gra‘ined igneoﬁs rock r(trachyte?) up to 10 cm in diameter.

‘A less pbfthritic variety occurs northeast of Fort Davis. Anorthoclase
phenocrysts comprise 15% and range in size from 1 to 8 mm. Cliﬁopyroxene is
also present.

No ages have been determihed and no source is known for fhe L‘impia
Formation. The outcrop patterﬁ and thickness indicate that tbhe flows must be
locally derived, probably from vents nowv buried beneath it.

Frazier- Canyon Fornriation

The Frazier Canydn Form&tibn‘is a sequence of tuffaceous sediments and maﬁc
lava flows. It was named for exposures in Frazier Canyon north of Fort Davis
(ﬁg; 5). Throughout most of the eastern Davis Mountains it overlies Gomez Tulff.
Near Fort Davis, it éverlieé Limpia Formation. ‘Near Barrillos Dome to the south,
Gomez tuff pinches ‘oﬁt and the Frazier Canyon Formation locally liés directly on
Star‘ Mountain Formation. In the northern I‘)avisv, Mountains it overlies a variety of
lavas that followed the Gor‘nez Tuff. It is overlain by Sleeping Lion Fo‘rmat-ion in
the vicinity éf Fort Davis. Thro‘ugh‘most of the eastern Davis Mountains, the
Sleeping Lion~For‘n‘1a‘cion‘ is absent and the Barrel Springs Formation overlies the
Fraziér Caﬁyon Formation. Becausé the Barrel Springs is a. composite unit that
includes tuffaceous sediment, the contact between it and the Frazier Canyon
Formation is difficult to assigbn. |

‘The Frazier Canyon Formation occurs—throughout the eastern Davis Mountains,
where it is ge‘neraily'about 100 to 120 m thick. It thins to the east in tﬁe
Barrilla Mountains to less ‘than 70 m (Eifler, 1951; Parker, 1972). Similarly, it
thins to 67 m and less over the lava pile of the Limpia Formation near Fort Davis
(Smith, 1975). -
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The Frazier Canyon Formation conéists dominantly of fine-grain.ed tuffaceoﬁs :
sediﬁ;ents and some primary air-fall or non‘wbélded ‘ash-flow tuff, interbedded with
variable proportions of mafic Iavas. The sediments are poorly bedded in layers a
few millimeters to several‘ meteré thick. Most ‘lvayers show little or no internal
stratification. Clasts, including glass shards, mineral f:agments,'pumice, and
volcanic rock fragments, are rhostly less than a few milliﬁieters in diameter but
range up to 2 cm. Mineral ‘fragments are dominantly alkali feldspar, but biotite is
also present in some beds. Glass shards in the formation are generally replaced by
| clinoptilolite. | | ‘

Sandstone and conglomerate lenses up to a few meters thick are common in
thicker sectlons of the forma’uon, partlcularly in the northeastern Davis Mountalns
(Parker, 1972). Large clasts in these deposits are generally volcanic rock fragments.

Mafic lavas occur throughout the formation, both stratigraphically and laterally.
Smith (1975) ,group‘ed lavas into two basalt members, but his data show that they
~are too irregularly distributed to justify this subdivision. A sequence of basalt flows
‘occurs in the middle of the formation in the northeastern Davis Mountains and
- Barrilla Mountains (Eifler, 1951; Parker, 1972). The lavas are aphyric to finely and
“sparsely porphyritic. Phenocrysts are trachytic plagioclase laths up to 2 mm in
length. The groundmaés contains plagioclase, clinopyroxene, magnetite, and apatite.
‘Basalts in the southern area of oufcrop may be distal parts of the ‘Sheep Cényon
and Cotto‘nwood Spring Basalts, thick lava sequeﬁces that crop out south of the
Davis Mountains in the appropriate stratigraphic position.

N‘eit‘he‘r isotopic nor paleontologic ages have been determined for the Frazier

Canyon Formation. Its age is constrained by ages of the Sleeping Lion Formation
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bt(average age 37.1 Ma two analyses Parker and McDowell 1979) and Barrel Spnngs
Formatlon (average age 364 Ma; four analyses; Parker and McDowell 1979) |

The mafic lavas of the formation must have been erupted from local sources
within their area of djlstrlbutxon. At this time, no vents nor dlstlnctlve area.s_._ of
loc‘al accumulationsv have been identified. The tuffaceous sediments in partvrepresent
reworking of a variety of rocks of the Davis,Mountains. Additionally, the'presence.
‘ of Mbiotite in many beds indicates a source outside the Davis Mountains,' probably in
the Western part of Trans-Pecos Texas or in Mex1co | -

o , Sleepxng Llon Formatlon ‘

The Sleeplng Llon Formation is a coarsely ‘porphyritic rhyolite that ha.s been |
interpreted alternatlvely as a lava flow (Parker and McDowell 1979 chks, 1982;
‘Henry and others, in'press) or‘ as an ash-flow‘ tuff (Gorshi 1970' Smith, 1975;
Henry and others, in -press) "The type localxty 1s Sleeping Lron Mountain- next to
Fort Davis. It overlles Fraz1er Canyon Formatlon and underlies Barrel Sprmgs v
FormatiOn throughout its extent'

The Sleeplng Llon Formatlon crops out in an area about 30 km across east

. and south of Fort Davis. It is generally about 50 to 70 m thlck except in an area

12 km east'ovaort Davis where there appear to be two units that total nearly 150
m thlck Additionally, Smith (1975) and Gorski (1970) reported ‘that it thins‘ to
only 10 to 15 m in the northeastern and southwestern 11m1ts of its dlstrlbutlon,
areas that‘ have not yet been examm'ed in thls study. o

The Sleeping onn Formation is masswe resxstant and crudely columnar-301nted
: Throughout most of its extent, it is a smgle clef forming flow that commonly caps
rldges. In the thick area east of Fort Davis it forms two dlstmct ledges separated
by a gentle bs.lo'pe." Whether tvvo‘ flvo‘ws are‘pre's‘e'nt here has not yet been

‘ established_.
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A typical“s'ec‘tion through the fdrmation reveals rock having characteristics of a
’thick, silicic lava. A basal breécia, commonly‘ 1 to 2 m thick, qontains angular to
subrounded clasts up to 1.3 m of devitrified, massive to coarsely vesicular, and
ﬂoW—_banded Sleeping Lion in a qrumbly matrix of finer élésts‘. Tuffaceous sediment .
,béneath the flqw is baked and cofnpacted. The breécia is overlain by massive,
devitrified rhyolite fhat is locally ﬂow banded; Most of the unit is ‘massive,
columnar jointed rock with a faint horizontal foliation. Large-amplitude‘ﬂo'w folds
and réfnps occur near the top of the unit. An upper breccia is similar to the
lower breccia, except ‘tha.-t vitrophyric‘, clasts are also present, clasts are commonly
up to several meters across, énd ﬂow-félded clasts #re more common. Five small
foreign rock fragments have been found at‘ one roadcut south of Fort Davis..

,A 20- to 30-cm-thick zone at the base near Fért Davis is finely l}a‘nyel"ed,
cqmposed\ of fine vesicular clasts, and crystal enriched. This zone may répreéent
pyroclastic-surge or air-fall deposits that pr‘eceded the main Sleeping Lion eruption.

The interval between the Sleepihg Lion and Barrel Springs Formations consists
ofb syoft, largely reworked tuffaceous rocks. Two to three thin lenses just above‘ the
S,leeping:‘Lion are composed dominantly of poorly sorted, angulaf clasts of that
formation ﬁp to several centimeters in diameter. These clésts include individual
phénocrysts, many ‘of which are broken but not disaggregated, broken parts of
phenocrysts, and abundant coarse pumice. Vesicles in different pumice are spherical
to highly elongate. Si)arse fragments of other rock types are also present. »All
fragments are unorlented there is no evidence of compactmn Th.e métrix is still
f1ner pumice. ‘The rock is poorly cemented by clay and opal. These lenses
represent sedimentary reworkmg of soft, upper pumiceous parts of Sleeping Lion

that have been mostly eroded.



| The rest éf this interval consists of massive,i ﬁne-grainéd tuff beds. Individual
bveds‘ are: 0.5 to 1.5 m .thick.’ ‘They are composed of fine a'sh,,pumice, and minor
| quartz and feldspar grains, all less than 1 mm in dia.rneter.. The rock is zeoiitized
an'cllvcalcitic. The beds are probably reworked and most likely finé mudflows. This
‘ éoft, tuffaceous khoriz:on ié exposed only ‘iyn a few roadcuts.

The Slee'piﬁg Lion Formation is characteristically coaréel‘y porphyritic.
Anorthoclase phendc’rysts up to 1.5 cm in diarﬁeter‘ comprise ‘about 30% of the rock.
- Other phenocrysts include clinopy»roxen‘e (3%; 1 to 2 mm), zircon, magnetite, and
ilmenite. The groundmass in devitriﬁed.rocks consists of alkali fe‘l.dspar aﬁd quartz
intergrdwn in “snowﬂake”‘ texture (Anders‘on, 1969). Vitrophyre‘s are invariably flow
| ban}ded and Show minor spherulitic‘ devitrification. Vesicles, in places filléd with
chalcedony, are common in vitrophyres and ’d“evitrified clasfs in ‘brecci‘as'.

Two K-Ar agés have been determine;i‘on alkali feldspar“separates from the

Sleeping Lion Formatioh. They are 36.8 and 37.4 Ma (Parker and McDowell, 1979;

Henry and .others, 1986).

On the 'basié of outcrop pattern and sparse ramp structures, Hicks (1982)
" suggested that the Sleeping Lion Formation erupted from a source west of Fort
Davis, in an areéi where the formation is covered, and fldwed down a paleovalley
system, first northeast, then southeast and southwest. 'Thre walls of this _possibde
. paleovalley areilargbely‘ eroded, 'except‘ for the pile of l_avas of the Limpia Formation.
Total flow distance would have béen about 40 to 45 km.

| The outcfop and thin-section features of' the Sleeping Lion Formation are clearly
~those of a lava flow. ‘Hdwever,‘t-he inferred large flow d,istahce is much greater
than .ge‘nerallyA recognized fo@‘ silicic lavas (Walker,. 1973). An alternative origih
‘ (pfoposed by J. A. W»olff in Henry and others, in press) is that it is extremely ‘

rheomorphic tuff.
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Barrel Spririgs Formation

The Barrel Springs Formation as.currently depicted on the Marfa and Fort_
Stockton sheets- of the Geologic Atlas of Texas is a W1despread and complex unit.
It 1ncludes a w1de range_of rock types but is mostly composed of flows of
: petrographicelly similar pbrﬁhyritic rhyolite. The origin of most flows is obscure;
they have icha.racteristrics that could allow them to be eitheiﬁ lava flows or
vpyr\oc‘lastic flows. | Excellent exposures ‘in a few locations reveal that some parts are
- strongly rheomorphic tuffs in’ which almost all prim.ary pyroclastic fea.tures have
been obliterated. Air-fall ﬁuff is also preseﬁt and tuffaceous sediments are
interbedded 'with unequivocal ash-flow tuffs in distal e‘xposures in the Barrilla
Mountains. | | |

‘The Barrel Springs Formation was named by Anderson (1968) for exposﬁres in
the southwestern Davis Mountains. It was mapped as extending thf.oughout the
Davis end Barrilla Mountains by P. C. Twiss and J. E. ,Anderson"during_ mapping
~ for the Geologic Atlas. It includes the lava 3, tuff 4, and lava 4 mefnbers of the
‘%even Sprmgs Formation of Eifler (1951) in the Barrilla Mountains and the
Kennedy Ranch member of the Duff Formatlon of Gorski (1970) in the area south
of Fort Davis. The Barrel Springs Format‘lon overlies Sleeping Lioﬁ and Fra‘zier‘
‘Canyon Forrhation in the eastern Davis Mountains and ‘Barrilla Mountaine. It is
the stratigraphically lowest expo'sed‘rock in the southwestern Davis Mountains. It
is the stratigraphically highest exposed lrock in much of the southern and eastern
Davis. Mountains but is overlain by Mount Locke and Goat Can‘y‘on Formations in
the central Davis \/Iountaxns » |

‘Anderson (1965) also deflned the Wild Cherry Formatlon, a hthologlcally
identicel unit that overlies the Barrel Springs Formatlon. In places, the two are
separated by - d1st1nct1ve coarsely porphyritic lava of the Mount Locke Formation.

However, in several areas, Anderson mapped Wild Cherry Formatlon directly on



Bar’rel Springs Fobrmation.‘ In these places, we consider both to bepart of the
Bafrel Springs. |
 The Barrel Springs Formation occurs over a'nearly 4000 km2‘arvea in all rb>ut
" the northern Davisb‘Monntains. Preserved thicknesses vary considerably. Ineluding
the Wild Cherry Formetion,v‘ it is about‘ IOd m thick in \the type area an'd‘ ranges
~up to 135 m in the central Davis Mountains '(Anderson, 1965). The gre‘atesti
thickness is in the southwestern Davis Mountains (Henderson, 1987), including on
Blue. Mountain west of Fort Davis rwhere Smith (1975) measured more than 300 m.
In Davis Mountains State Park, it is‘ approximately 140 m thick and the top is
"eroded. Eifler (1951) measured about 80 m in the Barrilla Mountains, but this
_ section censists of three thin‘ ash-ﬂow tuffs interbedded with a thick sequence of
tuffaceous sediments. |

| The Barrel Springs -Formation has been examined in detail in four sections: (1)
southwestern Davis Mountains, (2) Blue Mountain, (3) Davis Mountains State Park,
and (4) Barrilla syncline (ﬁgs. 4a and 5). Rocks m each area are petrographiceily
similar, but correlation of indinidual units is tentative. Establishment of a detailed
internal stratigraphy of the Barrel Springs Formation is a‘goal of this study.v that
will greatly aid understanding of volcani.sm in the region.
Seuthwestern Davis Mountainsi | ‘

A section south of Highway 166 (fig. 5) consists of two, lithologically identi'eal
‘flow‘ units. The lower is Anderson’s original Barrel Springs‘Formation, whereas the |
‘upper is his Wild Cherry Formetioni (ﬁg.‘ 4a). Both are porph&ritic, massive te
flow-banded, and niostly devitrified rhyolite. ~The flow banding is generally defined
by thin laminations, including finely vesicular layefs. Upper perts that 'have
undergone intense vapof- phase crystallization have developed distinct partings along
the banding that gi{res the rock a platy,-foliated appearance. _ This ﬂew banding i‘s.‘
everywhere horizontal. The two units are separated by a breccia of vesicular and
‘ v‘itrophyric blocks, bnt it is not clear to which unit this ‘breccia belongs.
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Phenocrysts in both units consist of about 10% alkali feldspar to 5 mm long and
| 1% clinopyroxene to ‘1 mm in diameter. |
Blue Mountain

Th_e‘section at Blue Moﬁntaiil consists of numerous individuial flow units. Thie
lower two units are identicalito‘.those to the southwest and are fentatively
~ correlated with tliem. |

The third unit is a thick, r‘heombrphic tuff éomposed of several ivndividual
flows. The base consists of distinctive ash-flow tuff containing puinice up to 50 cm
long and lithic fragments up to 30 cm in di'cimeter. Phenocrysts are alkali feldspar
3 to 4 mm long and comprising 10 to 15% of the ‘rock. The lithics consist of
vesicular, mafic trachyte containing 5%_ to 10%, rhombic alkali feldspar to‘ 8 mm
iong.- o |

i The tuff shows a gradual transition upward int§ foliated, flow-banded rhyo»lite

similar to the stratigraphically lower imit's. Near the transition, pumice is stretched,
probably as a result of secondaryi flow. Neither p»umice nor lithic fragments héve‘
beén found in the foliated rock. i |

Still higher volcanic rocks up to ‘t-he top of Blue Mountain are more
abiundantl’y and coarsely porphyritic and locally highly vesicular. liThey are
petrographically transitional betV\ieeri the Barrel Springs and Mount Locke
Formation, which consists of coarsely porphyritic trachytes. Future work will
determine_the distribution, stratigraphic occurrerice, and petrography of these rocks
in more detail.
» ‘Davisr Mountains State Park

Barrel Springs Formation at this location is approximatel}i ‘v140‘m thick and
consists of at least two and possibly three individual flow units (fig. 6). The
lowest unit is approximately 100 m thick and’ shows a transitién from‘ normal ash-
flow tuff in the liase to strongly rhéomorphic (flow-folded" and brecciated) tuff ‘within

the upper part.



The lowest unit has‘a. 4-m thick Ba.se of devitrified ash-flow tuff (fig. 6) The
" _tuff contains phenecrysts of 'alkaii feldspar that increase in abundance from about
5% near the “base to 10% near the abrupt transition to overlying fol‘iated’tuff. An
oxidized mafic mineral, probably clinopyroxene, is the only other phenocryst. The
feldspar phe'nocrysts are mostly 2 to 4 mm ahd euhedral, but smaller brok_e‘n
fragments are‘ also present. ‘Moderate‘ly flattened pumice fragments, rarely up to 20
cm long, and sparse lithics of fine-greined trachyte(?) to 2 cni c‘ompris_e‘ a fe.w,
| percent of the rock Individual shards are quite large, commonly up to 2 mm.
Many phenocrysts have thick, formerly glassy rims. Welding increeses upward, from
poorly welded near the base to moderately welded at the transition. "Verticel gas-
‘escape pipes, enriched in phenocrysts, occur in the upper 2 m of the base, and are
| truncated at the transition to foliated tuff (fig. 19c).

The contact ;wit‘h overlying foliated tuff occurs about 5 m above the base, but
the transition starts about 50 cm below the contact. At th‘at point, the gas escape
pipes bend towerd N8OE, and‘the tuff develops short, indistinct foliafions that
- appear to be incipient to the distinct foliation in rock above the contact. In
outcfop, the rock is still clearly pyroclastic, but, in thin section, shard teXture_ is.
, largekly_‘o'bscux"ed. ’Curvature of‘the gas pipes and lineations ‘in' the foliation surfaces
indicate that secondary flow of the rheomorphic tuff was slightly north of east.
The amount of curvature indicates ‘about 40 to 70 cm displacement just below the
contact with dis‘tinctly foliated tuff. Pyroclastic features disappear over a few
centimeters distance at theicontact, and a distinct planar foliaticn consisting of 1 to
10 crﬁ long partings spaced about 1 cm apart develops. Scattered lithics, identical
‘to those in the underlying rock, are the only preserved ‘e‘vidence of the primary
pyroclastic origin. These hthlcs range up to 11 cm dlameter and. are found at least

into the upper brecc1ated part of the first unit. Foliation wraps around lithics,
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some of which are rotated, further indicating secondary flow. Other pyroclastic
features, such as pumice, shards, or gas pipes, are not preserved in the foliated tuff.
Nevertheless, the lithics, sharp but still gradational contact, and similarity in size,
abundance, and compositio.n of aikali feldspar phenocrysts tie the foliated rock to
the basal tuff.

Upward through the section, the foliation becomes more pronounced and closer
spaced (about 0.5 cm). Broad, open folds begin to develop; dips on foliation
gradually increase and reach 40 degrees. In places a second foliation consisting of
short, nearly flat partings cross cuts the more prominent, dipping foliation.

More pronounced folds and minor breccias first occur in the middle of the
lowest unit (fig. 6). The foliation is a distinct flow banding that shows coﬁtorted,
almost ptygmatic folds. Breccias are minor.

Above a thin covered interval, the lowest unit is intensely brecciated (fig. 6);
breccias and flow folds within fragments persist to the top of the unit. The folds
are commonly recumbent; much of the flow banding is vertical. Blocks in the
brecgia range up to 2 m diameter and are angular to moderately rounded. Breccia
fragments and matrix grade irregularly from glassy and hydrated to spherulitically
devitrified. Feldspar phenocrysts are similar to those in lower parts; that is, they
are mostly euhedral, but some delicate glomerocrysts and some smaller, broken
fragments are presént. * Sparse lithics occur within blocks at least in the lower parts
of the breccia. The matrix consists of still finer and randomly oriented fragments,
including some with highly elongate vesicles. It is cemented by a fine mosaic of
opal or chalcedony.

Overlying flow units fill valleys in the top of the lowest unit. Contacts
between them are marked by a clay-altered zone about 0.7 to 1 m thick that
probably is the base of the upper unit. Alternatively, it may represent reworking

of fine material from the top of the first unit. Massive, foliated rock overlies the

28



clay-altered m‘aterial‘. Foliatioﬂ is largely planar but parallels the contact with the
underlying first unit. | | | |

T Whole-rock and feldspar cor_npésitional data indicate that the first énd third
units are ‘c’hem‘ic‘ally similar (Henry and others, in press). Microprobe analyses of .
feldspar phen'ocrysts‘ in four samples through the sequence of units show thabt they
are anorthoclase or sodic sa}nidine.‘; The compositions vary widely, but ovef the
same range in each‘ s‘a'rnpl_e‘.' The variation reflects both zoriing of individual
phenbcrysts é.nd signiﬁcant‘differénces between different phenocrysts. For example,
indi'vidual‘fe‘ldspars in the basal tuff show variable zoning but have relatively
constant anor‘t.hit‘e contents (fig. 20). The similarity between all four Sarﬁples,
including the upper unit, suggests that they are comagmétic.

I interpret th(le» lower unit as rheorﬁorphic tuff. Following initial pyroclastic
emplacemenf, the base of the flow coolea rapidly and was frozen in place. Greater
heat retention above the base in the moderately alkalic and »low-:silica rhyolite
allowed secondary flow. Total displa;:ement at the top of the clearly tuffaceous part
was at most 70 cm, on the» basis of curvature of the gas p;lpes. Secondary flow in
the base of fbliated rock>ma.y have been only slightly‘ more but was sAuffici‘ent to
obliterate pyroclastic features; The 'amo'un‘t of flov? increased progressively upward,
as indicated by the development éf flow folds Aand breccias. Brec-cias may mark a
transition from initial, plastic secondary flow of the rheomorphic tuff to massi&e,
* brittle fail‘ure., Failure probably occurred as the total strain, represented by distance v
of flow, increased and as the upper part of the flow cooled and became more
brittle.

The ori‘gin‘ of the V'up.per units is less certain. The similarity in general
lithology and in bulk-rock and feldspar compositions to the lower unit indicates that
~ they are comagmatic. However,‘unlike the lower unit, no pyroclastic‘ feétures are

- preserved; most importantly, the upper units lack pyroclastic bases. The similarities
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‘.befween the rocks and difﬁculﬁy in determining _their o;igih illustrates the prp_blems
of interpgeting other rocks of the Davis Mountains. | | |
Barrilla Syhc’line
’ Barrel Springs in the Barrilla syncli‘ne (fig. 5) consists of three thiﬁ ash-flow -
tuffs interbedded with tuffaceous s‘ed‘iment. The lowest ash-flow tuff (lava 3 of
Eifler, 195_1) ‘is picked as the base of the formation. However, because it overlies
tuffaceous sediment of the Frazier Canyon Formation that is identical to sedimeht
above the tuff, the choice is somewhat arbitrary. |

The lowest tuff is about 15 m thick. = It lacks both lithic and pumice
fragments. At all but the base, it is densely \;velded and devitrified and has
undergone extensive vapor phase crystallizatien. A strongly‘ banded, basal lens
‘consists of alternating vitrophyric and spherulitically devitrified layefs. Some bands
| 'Aar.e folded, and feldspar phenocrysts are aligned bwit}>1 banding. ‘Phenocrysts are
mostly alkali feldspar (8%, up to 5 mm), some of which are glomerocrysts. Former
clinopyroxene is now largely altered to chlorite and opaques. The groundmass
“consists of intergrown finely crystalline alkali feldspar, quartz, and opaques. Shard
texture is poorly preserved only in the basal, banded layer. |

The middle tuff is’epbproximately' 2.5 m thick, densely welded, devitrified, and
silicified. A few flattened pumice fragments up to 3 cm long are present. It
contains phenocrysts of alkali feldspar (3%, 1 to 4 mm) and oxidized clinopyroxene?
(1%, less than 1 mm). Large famtly preserved shards in the groundmass are
~reminiscent of the large shards in the basal tuff at Davis Mountains State Park.

The highest tuff is also the stratigraphically highest preserved rock in the
Barrilla area. It is about 10 m thick, devitrified, densely welded, and strongly

foliated similar to other parts of the Barrel Springs Formation. It contains sparse
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. vl’ithics up to 5 mrh in diarrlle_te’r.' The highest. ti;ff is distinctly »moir'e‘coarsely abnd

~. abundantly porphjrritic than the lower two and than other Barrel Springs rocks.
! ', Phenocrysts cbnsist‘ of alykal'i feldspar ‘(15%, ’up to 1 cm) both as individual grains -
' "and as glomerbcrysts, clinopyroxene?/ (2%, 1 mm) altered to serpénting, and minér
opaqﬁes, many of which are in gldmeroc;ysts with clinopyroxene. |
' Cp'rrelétio_n of Barvr‘el Springs Flows :

| Definite correlation of different parts of the Barrel Springs Formation is
unwarranted at this time. Neveftheless, the two flow unité in the southwest are‘
lithologiéally identical to the lowest two units at Blue Mountain and are ten‘tatively
correlated. Aeriai phbtograph inspeétion indicates that the flows at Davis
Mountains State Park dip beneath thé higher units on Blue Mountéin a.ﬁd may
occupy the same stratigraphic positioni as the loweét two flows. This interpretation
does not require that they be the same flows. Aerial photégraphic interpretation-
alsp indicates that the higher uﬁits ‘at‘ Blue Mduntain'are stratigraphically above all
Barrel Springs units at the other three sections. Howvev‘er, they may éorrelate with
rocks in the Moﬁnt Locke area in the central bDavis Mo,‘unt.ains. Rocks in the'
Barrilla synéline are too dissimilar to other Barrel,Spriﬁgs rocks and fo_o distant'for'.
even speculative correlation. ‘ Futuré ‘ﬁe‘ld work will focus on the area between the
Barrilla syncline and the Fort Davis area.

Four K-Ar ages o:n‘ the Barrel Spring§ Formation from the Fort Davis area
and ‘the Barrilla syncline average 36.4 Ma (Parker and McDowell, 1979; Henfy and
McDoweH, 1986). Distribution énd thickn‘ess variations of the VBa‘rreI ’Spriﬁg’vs
" Formation suggest a source in the éouthwéstern Davis Mountains. = Smith (1975)
suggested a 'cayldé‘ra céﬁtered on Blue Mountain, whereas Hendersb_n (1;987) suggested

a caldera slightly west of there.
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VOLCANIC EVOLUTION OF THE DAVIS MOUNTAINS -
PRELIMINARY STATEMENT

The oldest identified volcanism in the Davis Mountains consists of mafic lavas
that erupted from several scattered volcanoes at 38 to 39 Ma. The number and
thickness of flows indicate that all volcanoes were small. The existence of silicic
erupfive centers at the same time is not established. None have been identified,
and some of the tuff in the Huelster Formation may be derived from distal sources
in western Trans-Pecos Texas and Mexico. However, the coarseness of some tuff
deposits suggests local sources, which must be buried within the Davis Mountains.

The Star Mountain Formation is the first major eruptive rock of the Davis
Mountains. Although no sources have been identified, its distribution and thickness
indicate that any sources rﬁust be in the eastern Davis Mountains. Several thick,
extensive quartz trachyte to rhyolite lava flows spread over an area of about 3000
km?>. Similarity of the Star Mountain Formation to the Bracks Rhyolite of the
Sierra Vieja and to the Croésen Trachyte south of the Davis Mountains (fig. 2)
suggests that they represent related and contemporaneous eruptions approximately 37
to 3.8 Ma over a wide area of Trans-Pecos Texas.

At least four, small rhyolitic domes erupted in the northeastern Davis
Mountains. Two of the domes are peralkaline whereas two contain biotite and are
metaluminous. Where stratigraphic relations have been determined, these fofmed
between eruption of the Star Mountain Formation and Gomez Tuff. However, some
domes may be as old as Huelster Formation (Parker, 1986). One of the domes
formed along what was to become the ring fracture of the Buckhorn caldera.
Others are clearly unrelated to the caldera. A thin layer of biotite-bearing tuff
th.;:xt commonly lies between the Star Mountain Formation and Gomez Tuff may be

derived from these domes.



Thé pefalkaline, rhyolitic Gomez Tuff was the first major 'ash-ﬂdw;v eruption in
, ‘thé Davis Mountains. It erupted from the Buckhorn calderé in th‘e northeastern
‘Da_vis Mountains, where it ponded to as much as 450 thick (Parker, 1986). It is
.probably the most wide.spread. volcanic unit of the region, spreading over
approximafely 4000 km? in the eastern and northern Davis Mounfains. Several
lava-flow sequences (not yet stﬁdied) overlie the Gomez Tuff within and around thé
caldera and may be related to the caldera magma system. K-Ar ages and field
relations ‘suggestbthat the Gor’nezb Tuff erupted soon after emplacement of the Star
Mountain Formation. |
‘The Limpia Formation consists of a thick pile 6f porphyritic trachyte to
quartz trachyte lavas that must Be derivéd from local sources easf of Fort Davis.
They may represent the youngest siiicic magmatism in the eastern Davis Mountains.
Following eruption of the Limpia Fobxi'mation,’ the areé, was blanketed b.y
‘tuffaceous sediments of the Frazier Canyon Fox;mation. Older deposits in the
eastern Davis Mountains were only locally eroded. The tuffaceous deposits mark
eithef the end or posssibly a hiatus in silhicic volcanism in the eastern Davis
Mountaiﬁs. Tuffaceous material in the formation could have been derived from
sources in other_. parts of the Davis Mountains, or, as with the‘tuffa‘ceous deposits
of the Huelster Formation, sources in western TransjPeCOs Texas and Mexico.
Mé;fic lavas in the Frazier Canyon Fofmation probably represent both local
eruptions and distal parts of thick sequences of basalts from the south.
~ The Sleeping Lion Formation overlies the Frazier Canyon Formation. It was
probably erupted from a source west of Fort Davis and flowed down a paleowalley
remaining from the Limpia Formamon Although separated from both the older
Gomez Tuff and ‘younger Barrel Spfings Formation by sedimentary interyals, the

Sleéping Lion Formation cannot be distinguished from either by K-Ar ages.
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Eruptxon of the composxte Barrel Springs Formatxon at 36 Ma represents a
~ major S‘hlft '1n‘ the locus of volcanism. Its d1str1but10n and thlckness suggest a

- source in the Blue Mountain area or farther west. From there, numerous flows,

o 1nclud1ng 'several rheomorphic tuf’fs spread throughout most of the Dav1s Mountalns

Its areal dlstrlbutlon rivals that of the Gomez Tuff, but the drstrlbutlon of
‘1nd1v1dual parts of the Barrel Sprmgs Formatm is not yet understood. Field
: ewdence and K-Ar ages 1nd1cate that the Barrel Springs Formatlon erupted
con_51derably later than the older rocks discussed here. To the east, it overlles
progressively older rocks, indicating that they were substantially eroded before
ernplaeement of the Barrel Springs‘ﬂows |
EXTEN’SIVE SILICIC ROCKS - RHEOMORPHIC TUFFS AND LAVA FLOWS
The origin of some extenswe silicic volcanic rocks of the Dav1s Mountalns,
‘ whether ash-flow tuff or lava, has been a longstandmg controversy f(Anderson, 1969;
Gib’bon,v 1969; Pa.rkerb and MeDoWell, 1979; Franklin and others, 1987; Henry and
Others, 1988; in press). The'baslc ‘problem is that several units have outcrop and
petrograph1c features e:tcluswely of lava flows but have the areal dimensions and
a.spect ratios considered typical of ash-flow tuffs. Vlscos1t1es of magmas of these
compos1t10ns seem too high for md1v1dual flows to have traveled great distances. ‘A
related problem is that manyl unequlvocaltuffs have undergone secondary flow
,“(rheomorphlsm) and have acqulred some lawa-ﬂow features One purpose of thls
studv has ‘been ‘to 1nvest1trate the origin of ‘these rocks, in part by thoroughly
documentmg the dlstr1but10n and thickness of individual flows. My interpretation 1is

' that ‘ash- flow tuffs stronoljy rheomorphic tuffs, and extensive silicic lavas are all

- present

Ash- flow tuffs 1n Trans Pecos Texas range from conventional welded tuffs
vshowing no rheomorphlc features to rheomorphxc tuffs in which primary features_ are

well pre‘served to ‘strongly rheomorphic tuffs in which primary features are ‘only
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i. looaliy preserved. The Gomez Tuff is an unequivocal ash-flow tuff that falls into
V'Ythe second and third categorles. In thin outcrops distant from its source in the
Buckhorn caldera,\ it shows no rheomorphlc features. As it thickens toward its
source, flow bands, folds and ramp structures ure irregularly developed. The th>i.ck
section of Coniez Tuff ponded just within the caldera at Madera Canyon underwent
: extreme secon»dary flow, resulting in spectacular flow banding and folding ‘and
obliteration of almost all pyroclastic features, except for sparse lithic fragments.
The extreme secondary flow probably reflects low viscosity of the peralkaline
ma‘gm‘a,‘ thickening of the tuff within the caldera, and the steep slope of the caldera
margin. ‘Nevertheiess, the pyroclastic origin of the Gomez Tuff is readily discernible
in almost all out‘crops. |

Some flow units of the Barrel Springs Formation exhibit still more intense
secondary flow. Throughout most of the central part of its outcrop, only lava- flow
features are recognlzed However, at several locations, most notably the lower unit
“at Davis Mountains State Park, a thin pyroclastic base is preserved (fig. 6). This
pyvroclastic'base passes upu'ard into foliated, flow-banded and folded, and even
brecciated rock. - Lithic fragments are the only preserved' evidence of pyroclastic
origin in this upper rheomorphic part. Additioually, recognition that the contact
between the base and the rheomorphic part represents a ‘transition father than a
~ contact between sepérate flows demonstrates the pyroclastic origin. The origin of
other flow units in the Bar:el Springs Formation is still not established.

In contrast, no such subtle indications of pyroclastic origin ‘h>ave been found
for the Star Mountain Formation, Bracks Rhyolite, and Crossen Trachyte; I-
interpret t.hem to be extensive silicic lavas. These rocks show abundant featu‘res
typical of lavas, including breccias at the tops and‘botto'rns of flow units, flow
banding and folding, ramp structures. vitrophyres at the tops, and elongate t/esic\les.

Additionally, they lack any suggestion of pyroclastic features such as'shards, pumice,



lithic fragments, or any welding zonation. Avlthoﬁgh extensivre‘, they are clearly less
éxtensive and thicker (and therefore have a higher aspect ratio) thén deﬁhite ash-
flow tuffs such as the Gomez Tuff. These lavas developed their great areal extent
pfobably because they erupted large volumes of magma at relatively high rates.

| | PLANS FOR THE SECOND YEAR

Work iﬁ the Davis Mountains in thve second year will proceed largely as it has
for the first year, with emphasis on regional and locally detailed geblogic rﬁapping.
Considerable emphasis will be placed on correiating individual flow units of the
Barrel Springs Formation, as t‘hey could be widespread units that will ﬁlaké
throughgoing.stratigraphic markérs comparable to the Gomez Tuff. For example,
mapping betWéen F ort- Davis and the Barrilla syncline Will attempt to determine the
relationship between Barrel Springs units in those areas. | |

Additionally, 'speciﬁc pvroblems in individual units will be addressed. Work
will continue on determining the numbe; and extent of individual flows in the Star
Mountain Formation. Possible source areas for it will also be examined. Flow
directions and the possible upper flow unit of the Sleeping Lion Formation east of
Fort Davis will be examined, also to constrain source areas. Mafic flows bin the
Huelster and Frazier Canyon Formations will b‘e stﬁdied to attempt to establish
regional correlations for them. ‘

Isotopic dating by the 40Ar/39Ar method will be used to aid correlation by
more traditional methods. Seventeen saﬁlples of ‘alkali fe.ldspar separates from the
Star Mouﬁtain Formation, Gomez Tuff, Sleeping Lion Formation, Barrel Springs
Formation, Bracks Rhyolite, aﬁd Crossen TfaChyte have been prepared for dating in
the first.year. Stratigraphic locationé of the samples are shown on Figure 4.
Ur.lvfortunately, dating has been postponed due to shutdown of the»U‘SGS’sv TRIGA
reactor in Denver. It is ihoped that these samples can be anélyzed in the fall of

1988. Future dating will fill in between these units in the stratigraphic section (for
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example, the rhyolite domes), expand coverage of key units such as the Barrel
Springs Formation, and extend té stratigraphically higher units. Additionally,
dating may be applied »to‘tuffaceous sediments and mafic flows of such units as the
Huelster and Frazier Canyon Formations if biotite and whole rock samples are
appropriate.
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Figure Captions .

B " Index map of‘ Trans’-P‘ecds Texas,_ showing the Davis Mountains, Basin ‘and
Range prdvince, known and suspected c'alderas, and alkalic and alkali-calcic belts of .

volcanism.

2 Distribution of Star Mountain Formation, Bracks Rhyolite, and Crossen
Trachyte. Similarity in the outcrop and petrographic characteristics, stratigraphic
position, K-Ar age, and composition suggest that they répresent distinct and related

eruptive events in Trans-Pecos Texas.

3. _V'ol,canic field of Trans-Pecos Texas in relation to other mid-Tertiai‘y volcanic

areas of southwestern North America.

4. Generalized ‘stratigraphy and éo;’rélation bf volcanic units of the"‘east.‘ern band v
southern Davis Mountains. ‘Asv’cerisk"(*.) indicate stratigraphic jlocation of samples
collected for ‘40Ar/3gAr dating. (A). Cdrfélati‘on from southwestern Davis Mbuntains
’thrdugh area of Davis Mountains State Park to Barrilla syncline.  (B). Correlation
froni,Bérri‘llo‘s Dome (southéastern Davis l\loﬁntains) "c,hrou‘g‘h Fért Davis area to

Buckhorn caldera (northern Davis Mountains)‘.‘
5. Locations discussed in text.

6. Stratigraphic section through rheomorphic tuff of the Barrel Springs Formation

in Davis Mo‘un‘tains" State Park.
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Figure 2
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Figure 3
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"Figure 5
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Figure 6

Irregular top; either eroded or primary. top
of rheomorphuc tutf

Glassy to devnmfled rheomorphic flow breccia;
blocks to. 4m, commonly flow-banded, glass is
hydrated, portly to entirely spheruimcally de-
vitritied, matrix consists of finer clasts, hy=
drated to devitrified and commonly silicified,

olteronon mcreases upward

~ 50
~ 40
Massive, flow= -banded, devitrified zone wnthm
breccia ~ 30
Not. exposed - 20
Massive, devitrified, flow-banded rheomorphic
tuft containing lithics
- 10
Beginning of brecciation
Begihnihg of flow folding
Macsive, devitrified, foliated rheomorphic
tuff ‘containing lithics
Basal ash-flow tuff; phenocrysts or alkali
feldspar and clmopyroxene (5-10%%), sparse
dark pumice and lithics, gas-escape pipes;
welding- incregses upward
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