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GEOLOGY AND MINERAL RESOURCES OF THE CORNUDAS MOUNTAINS, OTERO COUNTY,  
NEW MEXICO AND HUDSPETH COUNTY, TEXAS 

VIRGINIA T. McLEMORE1 and JAMES R. GUILINGER2  
1New Mexico Bureau of Mines and Mineral Resources, Socorro, New Mexico 87801; 2Addwest Minerals, Inc, 5460 Ward Rd., Suite 370, Arvada, Colorado 80002 

Abstract—The Cornudas Mountains form the northern part of the Trans-Pecos magmatic province in 
southern New Mexico and northern Texas. Ten larger intrusive bodies and numerous dikes, sills and smaller 
plugs have intruded Permian and Cretaceous limestones and other sedimentary rocks. The intrusives range 
in age from 33 to 36 Ma. The Cornudas Mountains have been examined for potential economic deposits 
of gold, silver, beryllium, rare-earth elements, niobium and uranium but no economic deposits have been 
found. However, Addwest Minerals, Inc. recently began exploration and development of the Wind 
Mountain nepheline syenite for use in amber-colored beverage containers and ceramics. Production is 
expected within a few years. The Cornudas Mountains alkalic igneous rocks form the eastern limit of a 
progressive change from alkalic-igneous rocks in the eastern Trans-Pecos magmatic province to less alkalic 
and calc-alkalic igneous rocks in western Trans-Pecos Texas, Mexico and southwestern New Mexico. This 
change in magmatism corresponds in time to the transitional interval between Laramide compressional 
tectonics and younger Basin and Range extensional tectonics. Great Plains Margin gold-silver deposits (i.e., 
alkalic-related gold deposits), including those elsewhere in New Mexico and along the North American 
Cordilleran alkalic-igneous belt, appear to be related to back-arc extension, hot spots and complex, 
multiple cycles of magmatic differentiation resulting in both alkalic and calc-alkalic igneous rocks. If these 
constraints are required to form Great Plains Margin gold-silver deposits, the Cornudas Mountains may 
be unfavorable for such deposits. 

INTRODUCTION 
The Cornudas Mountains are a cluster of Tertiary intrusive bodies 

that stand above the Otero and Diablo platforms as tall, rounded peaks 
(Fig. 1). The Otero and Diablo platforms are part of the Basin and 
Range physiographic province in Otero and Hudspeth Counties (Fig. 
2; King and Harder, 1985). The Cornudas Mountains have been ex-
amined for potential economic deposits of gold, silver, beryllium, rare-
earth elements, niobium and uranium. There has been no production 
to date. Recently, Addwest Minerals, Inc. began exploration and de-
velopment of the nepheline syenite at Wind Mountain for use in amber-
colored beverage bottles and ceramics. Production of nepheline syenite 
by open-pit methods is expected to occur within the next few years. 

The Cornudas Mountains form part of the northern portion of the 
Trans-Pecos magmatic province, a regional belt of igneous rocks that 
lie within an area defined by the Rio Grande on the west and south, 
the Pecos River on the east and an east-west line approximately 12 km 
north of the boundary between New Mexico and Texas (Fig. 2). This 
province contains more than 200 intrusive bodies, each with an outcrop 
area exceeding 1 km' (Barker, 1977, 1987). 

The Cornudas Mountains and the Trans-Pecos magmatic province 
are part of a diffuse belt of Cenozoic alkalic-igneous rocks that extends 
along the eastern margin of the North American Cordillera and Basin  

and Range provinces (Fig. 3). This belt extends from southeast Alaska 
and British Columbia southward into Trans-Pecos Texas (Mutschler et 
al., 1991a; Woolley, 1987) and continues southward for approximately 
200 km into eastern Mexico (Barker, 1977; Woolley, 1987). The south-
ern part of the North American Cordilleran alkalic igneous belt overlaps 
the gradational boundary between the Cordillera (including the Basin 
and Range) and the Great Plains provinces. 



 

The purposes of this paper are to (1) summarize the geology and 
known mineral deposits of the Cornudas Mountains, (2) speculate on 
the mineral resource potential, (3) speculate on the origin of the igneous 
rocks and associated mineral deposits, and (4) briefly compare the 
geology and petrogenesis of the Cornudas Mountains alkalic igneous 
rocks with those elsewhere in the North American Cordilleran alkalic 
igneous belt, especially the nearby Lincoln County porphyry belt in 
New Mexico. 

Much of this paper relies heavily on previous studies in the Cornudas 
Mountains and the Trans-Pecos magmatic province. The earliest geo-
logic mapping and petrographic studies were by Zapp (1941), Timm 
(1941) and Clabaugh (1941, 1950). Warner et al. (1959) examined the 
Wind Mountain area looking for beryllium resources and refined the 
earlier geologic maps. The most extensive petrographic, geochemical 
and isotopic studies of the Cornudas Mountains and Trans-Pecos mag-
matic province have been conducted by Barker (1977, 1979, 1987), 
Barker et al. 1977), Barker and Hodges (1977), Price et al. (1987) and 
Henry et al. (1988, 1991). The mineral resources were examined by 
Warner et al. (1959), Collins (1958), McLemore (1983), McLemore 
et al. (1988a, b), McLemore and Chenoweth (1989), and North and 
McLemore (1986, 1988). 

Several private companies have also examined the Cornudas Moun-
tains for various commodities, without much success. In 1986, U.S. 
Borax drilled three holes in the Chess Draw area, northeast of Wind 
Mountain. More recently in 1989-1990, Addwest Minerals, Inc. ini-
tiated a sampling program in the area looking for nepheline syenite 
suitable for glass and ceramics. Several areas were identified and the 
nepheline syenite at Wind Mountain was chosen for additional tests. 
In 1992, eight holes were drilled which confirmed earlier tests. 

REGIONAL SETTING 
Lindgren (1915) first noted that a belt of alkalic igneous rocks extends 

from Canada into eastern Mexico and that these rocks contain relatively 
large quantities of chlorine, fluorine, strontium, zirconium and rare-
earth elements. Since then, the North American Cordilleran alkalic 
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igneous belt has been explored and exploited for numerous types of 
mineral deposits, especially gold and silver (Fig. 3; North and Mc-
Lemore, 1986, 1988; Clark, 1989; Mutschler et al., 1991a, b; Thomp-
son, 1991, 1992), fluorite (van Alstine, 1976), rare-earth elements 
(Woolley, 1987) and uranium. 

The Trans-Pecos magmatic province forms part of the southern por-
tion of the North American Cordilleran alkalic igneous belt. This south-
ern area is now recognized as the eastern limit of a Tertiary "magmatic 
sweep" of decreasing age of magmatic activity from the California 
coastline eastward to the Great Plains Margin. This "magmatic sweep" 
is linked to the progressive shallowing of the subduction of the Farallon 
plate beneath the North American plate with time (Coney, 1972; Sillitoe, 
1972; Barker, 1977, 1987; Damon et al., 1981; Clark et al., 1982; 
Campa and Coney, 1983; Clark, 1989; Henry et al., 1989). However, 
the northern portion of the belt (including Colorado and northward) 
may be related to back-arc extension rather than subduction (Thompson, 
1991, 1992; Mutschler et al., 1991a; Eggler and Furlong, 1991). Some 
areas of alkalic magmatism in this belt may be a result of deep-seated 
asthenospheric mantle plumes or hot spots (Mutschler et al., 1991b). 

The Cornudas Mountains and Trans-Pecos Texas are critical areas 
for understanding the tectonic and magmatic evolution of western North 
America (Henry et al., 1991). This region is the eastern limit of Ce-
nozoic magmatic activity, which has occurred in this area nearly con-
tinuously from 48 to 17 Ma and overlaps the change in tectonic style 
from Laramide compression to Basin and Range extension. Compo-
sitions of igneous rocks are alkalic in the eastern portions of the Trans-
Pecos belt, including the Cornudas Mountains, and become progres-
sively less alkaline and more calc-alkalic westward into Mexico (Fig. 
2; Barker, 1977, 1987; Price and Henry, 1984; Cameron and Cameron, 
1985; Price et al., 1987; Clark, 1989). 

Earlier interpretations by Barker (1977) suggested an analogy be-
tween the Trans-Pecos magmatic province and the Kenya portion of 
the East African rift. However, subsequent work has shown that much 
of the Cenozoic faulting in Trans-Pecos Texas thought to be associated 
with rifting postdates most igneous activity (Barker, 1987; Henry et 
al., 1991). Trans-Pecos magmatism began during the Laramide com-
pressional period, prior to igneous activity associated with the Rio 
Grande rift. The magmatism in Trans-Pecos Texas and adjacent New 
Mexico appears to be related to subduction rather than continental rifting 
(Barker, 1987; Henry et al., 1991). 

GEOLOGY 
The Cornudas Mountains are a group of Late Eocene to Oligocene 

laccoliths, sills, plugs and dikes of predominantly nepheline syenite, 
phonolite and trachyte (Fig. 4; Table 1). Ten larger intrusive bodies 
and numerous dikes, sills and smaller plugs have intruded the relatively 
flat-lying limestones and other sedimentary rocks of Permian and Early 
Cretaceous age (see Kues and Lucas, this volume). Most of the Permian 
sedimentary rocks belong to the Hueco Limestone and Bone Springs 
Limestone. Undoubtedly, numerous sills, dikes and plugs remained 
buried by the sedimentary cover and are inferred or detected by sub-
surface drilling (King and Harder, 1985), geophysical surveys and per-
haps by structural anomalies (i.e., folds, synclines, faults) in the overlying 
sedimentary rocks. 

The larger laccoliths and sills, except for the Cornudas Mountain 
laccolith, are composed predominantly of dark gray to pink, fine- to 
coarse-grained to porphyritic nepheline syenites, syenites and phono-
lites (Table 1). Cornudas Mountain is a deeply weathered and eroded 
laccolith or plug consisting of light gray to pink gray quartz syenite to 
syenite and trachyte (Table 1; Zapp, 1941). 

The laccoliths are texturally and compositionally zoned. Extremely 
diverse compositions and textures of varying grain size are found within 
single intrusive bodies. Detailed geologic mapping of possible textural 
and compositional zones within the laccoliths is hampered by steep 
terrain, talus-covered slopes and locally poor exposure. Wind Mountain 
displays excellent zoning. A medium-grained nepheline syenite por-
phyry forms a rim surrounding a coarse-grained nepheline syenite por-
phyry, which surrounds a central core of fine-grained syenite porphyry 



 

(Fig. 5; Table 2). Younger dikes, some pegmatitic, others aphanitic, 
intruded many of the laccoliths. Mapping of other laccoliths is needed 
to determine if they too are zoned. 

Numerous dikes, sills and small plugs of varying textures and li-
thologies intrude the sedimentary rocks throughout the Cornudas Moun-
tains. Some smaller intrusives can be traced into major laccoliths, where 
they either remain as discrete dikes or become gradational zones within 
147 
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the laccolith. Silicification and brecciation of some dikes and plugs 
occur in the Chess Draw area. 

Barker et al. (1977) divided the lithologies found in the Trans-Pecos 
magmatic province into nine types based on mineralogy and texture: 
(1) nepheline-bearing augite syenite, (2) nepheline-bearing trachyte, (3) 
syenite, (4) nepheline syenite, (5) porphyritic nepheline syenite, (6) 
phonolite, (7) foliated porphyritic nepheline syenite, (8) quartz-bearing 
syenite and (9) quartz-bearing trachyte. All nine types are found in the 
Cornudas Mountains. The Cornudas Mountains also contain less com-
mon minerals that are typically found in alkalic-igneous rocks through-
out the world (Table 3). Several of these minerals (georgechaoite, 
parakeldyshite, catapleiite; Boggs and Ghose, 1985; Barker and Hodges, 
1977) are extremely rare and found elsewhere in only a few localities 
in the world. 

Chemical analyses of igneous rocks from the Cornudas Mountains 
(Table 4) show that they are similar in composition to other alkalic-
igneous rocks in the Trans-Pecos magmatic province (Figs. 6, 7; 
Barker et al., 1977; Barker, 1987). Skarns adjacent to some intrusions 
are present in the Cornudas Mountains. Small dikes and plugs intrude 
the adjacent limestone and have produced a mineral assemblage of calcite, 
grossularite, idocrase, apophyllite and wollastonite, with local prehnite 
and chondrodite (Barker et al., 1977). Zones of marble and diopside-
bearing hornfels are also locally common (Figs. 8, 9). 

MINERAL DEPOSITS  
Uranium 

In the 1950s, prospectors located several areas of anomalously high 
radioactivity in the Cornudas Mountains and attributed it to the presence 
of uranium. Shallow prospect pits were dug on many of the claims in 
the area, but assay results were very low and the claims were dropped 
with no production. In 1956, the U.S. Atomic Energy Commission 
examined the area to evaluate the potential for uranium (Collins, 1958). 

 



 



 



 



 
Subsequent assays ranged from 0 to 0.08% U,08 (Collins, 1958). No 
further work was recommended. 

Alkalic rocks are typically enriched in uranium relative to other 
igneous rocks, and a few alkalic igneous complexes in the world have 
been exploited for their uranium deposits (Ilimaussaq, Greenland; Pocos 
de Caldas, Brazil: Murphy et al., 1978). However, the potential for 
economic uranium deposits in the Cornudas Mountains appears low 
because of low assays in areas of anomalously high radioactivity and 
a depressed uranium market (McLemore and Chenoweth, 1989). 

Beryllium 
Beryllium is a strategic mineral used as an alloy and oxide in elec-

tronic components, with aerospace and defense applications and other 
uses (U.S. Bureau of Mines, 1991). A large beryllium deposit occurs 
near Sierra Blanca, Texas, south of the Cornudas Mountains (Fig. 2), 
where Cyprus Minerals Inc. announced resources totaling 25 million 
lbs of beryllium oxide grading greater than 2% Be0 (Price et al., 1990; 
Henry, 1992). Beryllium occurs with fluorite at the contact between 
Tertiary rhyolite and Cretaceous limestone. 

Beryllium was first reported from the Cornudas Mountains during 
the 1940s, and a few assayed samples contained as much as 0.2% Be0 
(Warner et al., 1959). Beryllium occurs in feldspar, nepheline, aegirine 
and eudialite within dikes, sills and laccoliths, but no beryllium minerals 
have been identified. In the Chess Draw area, northwest of Wind Moun-
tain, only one sample contained 150 ppm Be, whereas the remaining 
samples from that area contained less than 100 ppm Be (U.S. Borax, 
written commun. January 1986). 

The resource potential for beryllium is moderate to high. Exploration 
should concentrate along the intrusive contacts between the Tertiary 
intrusives and Permian limestones for the potential discovery of a be-
ryllium deposit similar to that found at Sierra Blanca, Texas. 

Gold and silver deposits 
A variety of deposits containing gold and silver are associated with 

alkalic igneous rocks in New Mexico (Great Plains Margin deposits of 
North and McLemore, 1986, 1988; McLemore, 1991) and elsewhere 
along the North American Cordilleran belt (Mutschler et al., 1991a; 
Thompson, 1991, 1992). These deposits have produced nearly 13% of 
the total lode gold production in the United States and Canada (Mut-
schler et al., 1991a). Consequently, numerous private companies have 
examined the Cornudas Mountains for similar gold-silver deposits, but 
without success. 

Four samples of altered areas in the Chess Draw area, northwest of 
Wind Mountain, were assayed for gold and silver (Table 5). Only one 
sample contained a trace of gold (<0.02 oz/ton, 0.7 ppm) and 0.78 
oz/ton (27 ppm) of silver. U.S. Borax also sampled and drilled in the 
Chess Draw area and assayed for gold and silver but their samples 
contained only trace amounts. 

 

Additional studies are required to locate any potential gold-silver 
deposits. There is little evidence for a major hydrothermal system around 
the intrusives that would concentrate gold and silver. Skarn deposits 
are possible, but those near Wind Mountain appear to be small and are 
barren of metal mineralization. The potential for gold and silver deposits 
in the Cornudas Mountains is probably low for these and additional 
reasons discussed in the conclusions. 

Rare-earth elements and niobium 
Alkalic igneous rocks may contain high concentrations of rare-earth 

elements, niobium, zirconium and titanium. Economic deposits are rare 
but do occur associated with alkalic igneous complexes (Woolley, 1987). 
A few companies have examined the Cornudas Mountains unsuccess-
fully for similar deposits. U.S. Borax sampled and drilled in the Chess 
Draw area, but their assays were low (up to 0.06% total rare-earth 
oxides; 10-1400 ppm Nb; 10-3000 ppm Zr; 230-13,000 ppm F). An 
analysis reported by McLemore et al. (1988a, b) contained 1235 ppm 
Ce, 700 ppm La, 270 ppm Nd and 242 ppm Y. Zirconium silicates are 
common in the area (Table 2). 

The resource potential for economic deposits of rare-earth elements, 
niobium, zirconium and titanium is unknown in the Cornudas Moun-
tains. Additional geologic, geochemical, geophysical and other explo-
ration techniques are required to properly evaluate this area, especially 
in dikes and along intrusive contacts with the limestones. 

Nepheline syenite 
Nepheline syenite is a critical ingredient in manufacturing glass and 

ceramics and also is utilized in filler applications and as roofing gran-
ules. There are only two commercial deposits of nepheline syenite in 
the world, located in Canada and Norway (Potter, 1991), and they 
average greater than 60% Si02, 20-24% Al203 and less than 0.1% 
Fe203. The Soviet Union has produced nepheline syenite in the past 
(Lofty et al., 1991). Because a small amount of iron results in colored 
glass or ceramics, the product sold from a commercial deposit usually 

TABLE 5. Chemical assays of samples from the Chess Draw area (collected 
by V. T. McLemore and analyzed by L. Brandvold and associates, NMBMMR 
Chemical Laboratory). 

7368 CORN 16 CORN 17 CORN 19 

Au tr 0 0 0 
Ag 0.78 0 0 0 
Cu 10 122 27 
Pb 15 195 22 
Zn 62 122 34 
Hg 0.05 0.17 0.02 
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must contain small amounts of iron-bearing minerals. Nepheline syenite 
also imparts the unique quality of toughness to the glass which is more 
resistant to breakage. 

Addwest Minerals, Inc. has discovered that nepheline syenite from 
Wind Mountain is suitable for dark-colored beverage bottles, ceramics 
and several other possible uses. The Wind Mountain nepheline syenite 
is a zoned pluton that ranges from syenite porphyry to nepheline syenite 
porphyry (Fig. 5; Table 2). Analcime also is present locally as an 
alteration of nepheline and feldspar, but must be avoided in commercial 
deposits because it inhibits the fusion required to produce glass and 
ceramics. Chemically, the deposit consists of 56-63% Si02, 17-21% 
Al203 and 0.4-5% Fe203 (Table 3). Although iron is initially high, 
when the crushed rock is passed through a specialized rare-earth ele-
ments magnetic separator, the iron content drops below commercial 
maximum standards of less than 0.5% Fe203 (Table 4). The Wind 
Mountain nepheline syenite is currently under exploration and testing 
to determine marketability of the deposit. Production is expected within 
the next few years. Preliminary examination of other intrusives within 
the Cornudas Mountains failed to locate any additional nepheline syenite 
deposits suitable for glass and ceramic use. Additional studies are under 
way. 

DISCUSSION AND PRELIMINARY CONCLUSIONS 
The alkalic-igneous rocks in the Cornudas Mountains are similar in 

composition to other alkalic igneous rocks in Trans-Pecos Texas and 
in the Lincoln County porphyry belt (Figs. 6, 7; Barker et al., 1977; 
Barker, 1987; Allen and Foord, 1991; Moore et al., 1991). However, 
the alkalic igneous rocks in the Lincoln County porphyry belt and in 
other areas of the North American Cordilleran alkalic belt are spatially 
and, locally, genetically related to less alkaline and calc-alkalic igneous 
rocks (North and McLemore, 1986, 1988; Mutschler et al., 1991a, b; 
Thompson, 1991, 1992). Calc-alkalic igneous rocks are not exposed 
in the Cornudas Mountains. 

The progressive change in composition of igneous rocks from alkalic 
in the eastern Trans-Pecos magmatic province to less alkalic to calc-
alkalic in the western Trans-Pecos, Mexico and southwestern New 
Mexico (Fig. 2; Barker, 1977, 1987; Henry and Price, 1984; North and 
McLemore, 1986, 1988; Price et al., 1987; Clark, 1989; Henry et al., 
1991) is consistent with an origin related to subduction of the Farallon 
plate beneath the North American plate with time. The resulting igneous 
rocks in the Cornudas Mountains and the Trans-Pecos magmatic prov-
ince correspond to the eastern limit of the "magmatic sweep" that 
occurred during the transition between Laramide compressional tec-
tonics and Basin and Range extensional tectonics (Price et al., 1987; 
Henry' et al., 1991). These alkalic-igneous rocks are a result of partial 
melting and magmatic differentiation of lower crustal and evolved man-
tle-derived sources (Barker, 1987; Price et al., 1987; Henry et al., 
1991). Once the descending slab becomes dehydrated with depth, gen-
eration of calc-alkalic magmas decreases, but there is enough heat to 
cause melting of the overlying asthenosphere that can result in gener-
ation of alkalic magmas from mantle sources (Fitton and Upton, 1987). 
Magmatic differentiation was greater during the Laramide and the tran-
sitional period than during the Basin and Range extensional period in 
the Trans-Pecos magmatic province (Price et al., 1987). 

Alkalic-igneous rocks are typically associated with deposits or high 
concentrations of beryllium, rare-earth elements, niobium and uranium. 
Economic deposits of these commodities are less common but can occur 
near or within alkalic-igneous complexes. Geologic mapping, geo-
physical and geochemical surveys and other exploration techniques are 
required to locate and delineate any potential deposits in the Cornudas 
Mountains. 

Deposits of nepheline syenite suitable for glass and ceramic use are 
rare because of high concentrations of iron. In addition, alteration of 
nepheline and feldspar to analcime is undesirable. Petrographic and 
geochemical studies are required to locate such deposits. Only the Wind 
Mountain nepheline syenite in the Cornudas Mountains has thus far 
proven to be suitable for amber-colored beverage containers and ce-
ramics. Additional studies are under way. 

Gold and silver are likewise associated with alkalic igneous com- 
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plexes, especially along the eastern margin of the North American 
Cordillera. Gold and silver occur in several types of deposits that have 
been classified together as Great Plains Margin deposits (North and 
McLemore, 1986, 1988; McLemore, 1991) and alkalic-related gold 
deposits (Thompson, 1991, 1992; Mutschler et al. , 1991a, b; Woodward 
and Fulp, 1991). However, in many areas of the North American Cor-
dillera where gold-silver deposits are related to alkalic-igneous rocks, 
the gold-silver deposits are also associated with less alkalic to calc-
alkalic igneous rocks (North and McLemore, 1986, 1988; Mutschler 
et al., 1991a, b; Thompson, 1991, 1992). The igneous rock assemblages 
in these mineralized areas appear to be related to complex and multiple 
intrusive cycles of partial melting and differentiation of lower crustal 
or mantle-deep crustal sources (Thompson, 1991; Mutschler et al., 
1991a, b). Hot spots may also be involved. Their tectonic setting ap-
pears to be related to back-arc extension rather than to subduction 
(Eggler and Furlong, 1991; Thompson, 1991). 

A combination of tectonic setting (back-arc extension) and complex, 
multiple intrusive cycles of magmatic differentiation resulting in both 
alkalic and calc-alkalic igneous rocks may provide constraints on the 
genesis of alkalic-related gold deposits. If these constraints do apply, 
the Cornudas Mountains and the Trans-Pecos magmatic province may 
be unfavorable for the occurrence of Great Plains Margin gold-silver 
deposits. This theory needs to be investigated further. 
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