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ABSTRACT

caldera), 2) describe geologic that formed the

The Montoya Butte 7% quadrangle is part of the Mogollon-Datil volcanic field in the Sierra Cuchillo and San Mateo Mountains. Cafiada Alamosa is the
main drainage. The purposes of mapping the quadrangle were to 1) map and describe the structures controlling the mineral resources (including the
ine the mineral resource potential, 4)
describe the geoarchaeology, 5) provide regional correlations of the rocks, and 6) provide the data required for studies of the surface and groundwater.
Geologic mapping of the quadrangle was at a scale of approximately 1:12,000, using the USGS topographic map as a base as part of the NMBGMR
state geologic map and mineral resources programs. Outcrop mapping i

were

d where the appi

lithology was mapped in a darker color; the lighter color was used to identify areas of the same lithology that were covered and inferred to be present.
Mapping showed that at least 3 separate geothermal systems were/are present: 1) the oldest forming the volcanic-epithermal veins (~28-36 Ma), 2) the
system forming the Apache Warm Springs Be deposit (~24.4-28 Ma), and 3) the current, modern system related to Ojo Caliente and other warm springs
feeding Cafiada Alamosa. The mineral resource potential of the Apache Warm Springs Be deposit is low to moderate. But, additional exploration drilling
could locate additional Be at depth. Any potential exploration or subsequent mining would have to plan for environmental issues, especially the affects| |«
of mining on the warm and cold springs feeding the Cafiada Alamosa. Most Pueblo sites are found along the Montoya (Qtm) and Victorio (Qtv) stream

extent of the outcrop of the

METHODS OF STUDY
* C 10f and i data
* Areas of structural ity, h alteration, mir and
were deli mapped, and sampled

+ Evaluate the NURE data (McLemore, 2010a)
« Geologic mapping of the Montoya Butte quadrangle was at a scale of approximately
1:12,000
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VOLCANIC-EPITHERMAL DEPOSITS

Springs, and other warm

. . " : . N Geothermal system-type | Estimated | Resource Potential (defined in
QOutcrop mapping !echnlqugs were employed in mapping where the apprqxlma\e extent of of deposit 2 ‘MoLemore, 20102)
the actual outcrop of the lithology was mapped in a darker color; the lighter color was| [Volcanic-epithermal veins | ~28-36 Ma | low with a moderate to high
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used to |de{nt|fy areas of the same lithology that were covered and inferred to be present Apache Viarm Springs | 24428 Ma | low to moderate with &
« Cross sections were constructed (McLemore, 2012a) beryllium deposit and moderate to high degree of Taylor shaft,
: associated alteration certainty i
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MODERN GEOTHERMAL SYSTEM

Ojo Caliente, looking south. Ojo
Caliente is approximately 27.5°C
with a pH of 7.9 and Alum Spring

terraces, downstream of the intersection of Kelly Canyon with Cafiada Alamosa. The Pueblo people utilized local rhyolite and tuff, andesite, basalt, and
siltstone in the majority of their lithic artifacts (including stone tools, hammer stones, and projectile points) found at the Pueblo sites. Some of the lithic
artifacts, including obsidian, chert, quartzite, and silicified wood, are not found in the immediate area and were imported into the canyon. Local clays
were likely used in the production of common pottery, but some of the glazed pottery was made elsewhere and imported into the canyon.

Major and trace elements by X-ray fluorescence (XRF) (McLemore, 2010a)
Samples of clay materials also were analyzed by il neutron {0 Alamos:

springs feeding Cafiada

Caliente No. 2 mining district

analysis (INNA). Clay mineralogy was determined by X-ray Diffraction methods
(XRD) (McLemore, 2010a)

LOCATION

Map of the Mogollon-Datil volcanic

PURPOSE
Map and describe the structures controlling the mineral
resources (including the boundaries of the Nogal
Canyon caldera)
Describe geologic processes that formed the landscape
Determine the mineral resource potential
Describe the geoarchaeology
Provide regional correlations of the rocks
Provide the data required for studies of the surface
water and groundwater

Age determinations of three rock samples from the Montoya Butte quadrangle were
determined by “°Ar/3°Ar (McLemore, 2010a; McLemore et al., 2012)

+ Assesses the potential of mineral and energy resources

« Describe the geoarchaeology

WATER RESOURCES

Monticello Box, looking
east, where the spring-
fed water flows into the
box canyon. Cliffs are
formed by andesite of
Monticello Box.

VOLCANOGENIC BERYLLIUM DEPOSITS

(TTT )

Alteration map of the Apache
Warm Springs beryllium deposit.
~ | The western fault (between BE27

Detailed geologic map of the Taylor mine area, Ojo

is approximately 16°C with a pH
of 7.9 (Myers etal., 1994).

Clay zone with red hematite-kaolinite and white kaolinite
surrounding the Apache Warm Springs beryllium deposit (N
section 6, T9S, R7W). A sample collected from the site shown
on the left contains kaolinite, quartz, and hematite (McLemore,
2010a). A sample collected from the white clay shown in the
photograph on the right contains quartz, kaolinite, illite, smectite
and mixed layered clays (McLemore, 2010a).

field showing known calderas color

and BE24) is identified from

drilling data (McLemore, 2010a).

Apache Warm Springs beryllium deposit
(Be), as delineated by P and E Mining
Consultants, Inc. (2009) as determined from
trenching and drilling, looking northeast (N
section 6, T9S, R7W).

GEOARCHAEOLOGY
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GEOLOGY Detiledgeolo -
Volcanic rocks include an older sequence of andesite, lahar, and latite (around >38-36 Ma) followed by a younger sequence of ash flow tuffs and Mztﬁ:izellogég:glria f:aper l():aﬁ;d:
rhyolite lavas (around 22-29 Ma) associated with the formation of the Nogal Canyon (28.4 Ma) and Bear Trap Canyon (24.4 Ma) calderas in the Al M ' PP Butt
San Mateo Mountains. Quaternary sedimentary rocks eroded from the San Mateo Mountains and Sierra Cuchillo filled the Monticello graben and amosa, . ontoya Soc:rrs D cross section showing the stratigraphic
formed a series of alluvial fans, pediments and stream terraces. County, New Mexico (T9S, RTW). relationships of the Quaternary units along Cafiada Alamosa.
STRATIGRAPHY
Descriptions of geologic units in the Montoya Butte quadrangle, Socorro County, youngest to oldest (age dates,  Estimated thickness of Quaternary-Tertiary sedimentary units in Montoya Butte quadrangle (water well data in McLemore, 2010a)
thickness, and descriptions are modified from Jahns et al., 1978; Hillard, 1967, 1969; Maldonado, 1974, 1980, s — ——
2012; McGraw, 2003; Lynch, 2003; Ferguson et al., 2007 and McLemore, 2010a, 2012a; McLemore et al., 2012).
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2012a).

from McLemore,

Location of Pueblo occupation sites in Cafiada
Alamosa area. Kelly and Victorio sites that
show evidence of local farming are on the
Qtm and Qtv terraces. Montoya site is on the
Montoya (Qtm) terrace. Units are described in
Table (from McLemore, 2012a).

sites, or how the geology relates to the mineral resources and archaeologic features.

Silicified zone, looking
southwest. The Apache
Warm  Springs  beryllium
deposit is to the right (N
section 6, T9S, R7W).

Grade and tonnage of selected beryllium
deposits, including the Apache Warm
Springs deposit (modified from Barton
and Young, 2002 using references in
McLemore, 2010b). Deposits in bold are
located in New Mexico. Note that size
of deposits includes production and
reserves/resources and are not always NI

| 43-101 compliant and subject to change.

Possible clay pit at the V|c10r|o and Kelly Clay suitable for pottery, blue-gray clay (contains

Canyon sites.

LITHICS

The Pueblo people utilized local
rhyolite and tuff, andesite, basalt, and
siltstone in the majority of their lithic
artifacts ~ (including stone  tools,
hammer stones, and projectile points)
found at the Pueblo sites. Some of the
lithic artifacts, including obsidian,
chert, quartzite, and silicified wood,
are not found in the immediate area
and were imported into the canyon.

Walls of a

illite and smectite). Pot made from the clay

room block at the Victorio site
made of rhyolite boulders with mortar made
from local clay.

Locations of obsidian sources regions of artifacts

from Cafiada Alamosa (Ferguson et al., 2009).
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