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A geologic m ap display s inform ation on the distribution, nature, orientation, and age relationships of rock  and
deposits and the occurrence of structural features. Geologic and fault contacts are irregular surfaces that form
boundaries between different types or ages of units. Data depicted on this geologic quadrangle m ap m ay  be
based on any of the following: reconnaissance field geologic m apping, com pilation of published and
unpublished work , and photogeologic interpretation. L ocations of contacts are not survey ed, but are plotted by
interpretation of the position of a given contact onto a topographic base m ap; therefore, the accuracy  of contact
locations depends on the scale of m apping and the interpretation of the geologist(s). Any enlargem ent of this
m ap could cause m isunderstanding in the detail of m apping and m ay  result in erroneous interpretations. S ite-
specific conditions should be verified by  detailed surface m apping or subsurface exploration. Topographic and
cultural changes m ay  not be shown due to recent developm ent.

Cross sections are constructed based upon the interpretations of the author m ade from  geologic m apping, and
available geophy sical, and subsurface (drillhole) data. Cross sections should be used as an aid to understanding
the general geologic fram ework  of the m ap area, and not be the sole source of inform ation for use in locating or
designing wells, buildings, roads, or other m an-m ade structures.

The New Mexico Bureau of Geology  and Mineral R esources created the Open-file Geologic Map S eries to
expedite dissem ination of these geologic m aps and m ap data to the public as rapidly as possible while allowing
for m ap revision as geologists continued to work  in m ap areas. Each m ap sheet carries the original date of
publication below the m ap as well as the latest revision date in the upper right corner. In m ost cases, the
original date of publication coincides with the date of the m ap product delivered to the National Cooperative
Geologic Mapping Program  (NCGMP) as part of New Mexico’s STATEMAP agreem ent. W hile m aps are
produced, m aintained, and updated in an ArcGIS geodatabase, at the tim e of the STATEMAP deliverable, each
m ap goes through cartographic production and internal review prior to uploading to the Internet. Even if
additional updates are carried out on the ArcGIS m ap data files, citations to these m aps should reflect this
original publication date and the original authors listed. The views and conclusions contained in these m ap
docum ents are those of the authors and should not be interpreted as necessarily representing the official
policies, either expressed or im plied, of the S tate of New Mexico, or the U.S. Governm ent.

Map p ing of this quad rangle was fund ed  b y a m atc hing-fund s grant from  the STATEMAP p rogram  of the
N ational Coop erative Geologic Map p ing Act (Fund  N um b er: ___________), ad m inistered  b y the U. S.
Geological Survey, and  b y the N ew Mexico Bureau of Geology and  Mineral Resources, (Dr, N elia W .
Dunb ar,Director and State Geologist, Dr. J. Mic hael Tim m ons,Assoc. Director for Mapping Programs).
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Description of Map
01-01-00-00-00-00—unit—Q y —Holocene alluvial deposits—These
deposits were m apped separately from  the rem ainder of the
Q uaternary  surficial deposits because they  are relatively easy to
identify  and are im portant because these are areas that m ay  be prone
to flooding. They  are com posed of weak ly consolidated interbedded
gravel, silt, and clay. They  com m only form  relatively flat deposits at
the bottom  of the wider drainages. They  characteristically contain
abundant dark , organic and clay-rich soils at the surface. The deposits
are com m only incised up to about 2-3 m eters by the m odern drainages,
where vertical faces locally show older soil horiz ons. As m apped, this
unit locally contains at least two and possibly m ore terrace levels that
m ight be m appable with larger-scale aerial photos.
01-02-00-00-00-00—unit—Q y 1—Holocene alluvial deposits, other
m em ber—This subdivision of Q y  was m apped separately only in areas
along the m ajor rivers where it was obvious that it form ed an older
deposit higher in the landscape. The Hurd Gallery in S an Patricio rests
close to the edge of one such terrace where it sits elevated from  the
lower Q y  terrace by  about 2-3 m eters. W here exposed in road-cuts,
these deposits are com posed of interbedded silt and gravel. The top
surface is m ostly covered with fine silt.
01-03-00-00-00-00—unit—Q p—Play a deposits—Mostly weak ly
consolidated silt and clay. This unit fills two natural depressions in the
southeast corner of the L incoln quadrangle and one in the northeast
corner of the S an Patricio quadrangle. The depression in the S an
Patricio quadrangle has the nam e 'Cherry  Tree L ak e', according to
Jam es McDaniels who lives about two m iles to the northwest of the
lak e.
01-04-00-00-00-00—unit—Q l—L ate Pleistocene alluvial
deposits—Interbedded silt, fine sand, and gravel. Exposed in som e
road and stream -cuts not far from  the confluence of R io R uidoso and
R io Bonito. These deposits contain interbedded silt and locally derived
gravel, but are less cem eted than the Q m  deposits and typically contain
weak ly developed pedogenic carbonate horiz ons. A good exposure is
on the north side of Hondo. These deposits form  flat constructional
surfaces that reside about 20 feet above the Holocene deposits (Q y ).
01-05-00-00-00-00—unit—Q m —Middle Pleistocene alluvial
deposits—Interbedded silt, fine sand, and gravel. Good exposures are
found in the Highway  70 roadcuts which show abundant tan silt
interbedded with coarse subangular to subrounded gravel and sm all
boulders. The lower portions hear the large rivers com m only contain
rounded river deposits up to about 1-2 m eters thick , overlain by silt
and carbonate-clast alluvial deposits. S om e exposures show m ultiple
soil z ones, som e of which are m oderately cem ented by pedogenic
carbonate. These deposits form  flat constructional surfaces that reside
about 40 feet above the L ate Pleistocene deposits (Q l).
01-06-00-00-00-00—unit—Q o—Early Pleistocene alluvial
deposits—Coarse conglom erate containing clasts up to large boulders
1-2 m eters across. Form s a few sm all rounded dissected rem nants in
the L incoln quadrangle. No soil z ones rem ain. Poorly exposed, and
typically strongly cem ented by calcium  carbonate.

02-01-00-00-00-00—unit—Ti—Intrusive rock  (Tertiary?)—The textures
of all sills in the area are all very sim ilarly fine-to m edium -grained. All
contain plagioclase, biotite, opaques, and dark  stubby  m inerals that
appear to be py roxene. MacKenz ie and others (1992, p.133) described
this type of rock  as a k ersantite, a variety of L am prophy re (see also
Cather et al., 1991). Nearly all of them  intrude at or very  close to the
base of the S an Andres Form ation and are m ostly concordant to
bedding. These rock s typically weather into sm all spheroidal boulders
and fine sand. The thick ness of these sills is typically from  several feet
up to about 60 feet, though locally exceeds 150 feet.
03-01-00-00-00-00—unit—=—Precam brian—Cross sections only.

03-01-00-00-00-00—unit—Ps—S an Andres Form ation
(Perm ian)—Medium -to thick -bedded dolom ite and lim estone.
Dolom ite beds are typically light gray -colored, whereas lim estone beds
are com m only dark er gray. Many beds contain sand-siz ed brok en fossil
debris surrounded by  a m atrix com posed of m icritic and m ore
com m only m icrospar. S om e beds contain faint, parallel lam inae
parallel to bedding. Other beds are m assive and appear bioturbated.
Orange-weathering chert is m inor but widespread and is com posed of
granular m icrocry stalline quartz. The chert com m only form s
irregularly shaped m asses up to several tens of centim eters across that
is both discordant and concordant to bedding. Com m on larger fossils
include coiled gastropods up to about 5 cm  across and less abundant
nautiloids up to about 10 cm . S m aller recogniz able fossils include
crinoid stem  segm ents, disarticulated brachiopods (com m only up to 2
cm  and replaced by  chert), and sparse fussilinids. The carbonate beds
are interbedded with well sorted, fine- to m edium -grained quartz
sandstone from  1-10 m eters thick , which probably represent
intertonguing Glorietta S andstone. The sandstone beds occur
throughout the interval of the S an Andres Form ation, but are m ost
com m on and thick er in within a few hundred feet of the base.
S andstone beds typically weather light orange to brown and in m ost
outcrops contain abundant calcite-cem ented BB-siz e concretions up to
2-3 m m  across. Maxim um  thick ness in cross-section is about 800 feet.
03-02-00-00-00-00—unit—Py—Y eso Form ation
(Perm ian)—Interbedded fine-grained quartz sandstone, siltstone,
dolom ite, and bedded gy psum . S iltstone is com m only rusty red and
pale y ellow. Dolom ite beds are locally fossiliferous and contain
silicified brachiopod and crinoid fragm ents, abundant coiled
gastropods, am inods, and possibly cephalopods. Dolom ite beds locally
contain m oldic porosity with som e pores still filled with gypsum .
Gypsum  beds are typically sub-horiz ontally banded and are locally
thick er than 10 m eters. Exposures are poor and typically m antled by
regolith. The thick ness obtained from  the log of the Muñoz Cany on
AAN Fed. No.1 well is 1,685 feet.
03-03-00-00-00-00—unit—Pa—Abo Form ation (Perm ian)—S hown only
in the cross-sections. The thick ness obtained from  the log of the Muñoz
Cany on AAN Fed. No.1 well is 370 feet.

Explaination of Map Symbols
31.22 Field station locality

23.9 Collapse structure or sink hole (too sm all to draw to scale).

Mile Mark er

06.01 Horiz ontal bedding

06.02 Inclined bedding—S howing strik e and dip.

06.03 V ertical bedding—S howing strik e.

06.04 Overturned bedding—S howing strik e and dip.
06.40 Gently inclined (between 0° and 30°) bedding, as determ ined
rem otely or from  aerial photographs—S howing approxim ate strik e
and direction of dip.
06.41 Moderately inclined (between 30° and 60°) bedding, as
determ ined rem otely or from  aerial photographs—S howing
approxim ate strik e and direction of dip.
31.10 Cross section line and label
05.01.01 Anticline (1st option)—Identity and existence are certain.
L ocation is accurate.
05.01.03 Anticline (1st option)—Identity and existence are certain.
L ocation is approxim ate.
05.01.07 Anticline (1st option)—Identity and existence are certain.
L ocation is concealed.
05.05.01 S yncline (1st option)—Identity and existence are certain.
L ocation is accurate.
05.05.03 S yncline (1st option)—Identity and existence are certain.
L ocation is approxim ate.
05.05.07 S yncline (1st option)—Identity and existence are certain.
L ocation is concealed.
05.09.01 Monocline (1st option)—Identity and existence are certain.
L ocation is accurate. Arrow shows direction of dip.
05.09.03 Monocline (1st option)—Identity and existence are certain.
L ocation is approxim ate. Arrow shows direction of dip.
05.09.07 Monocline (1st option)—Identity and existence are certain.
L ocation is concealed. Arrow shows direction of dip.
01.01.01 Contact—Identity and existence are certain. L ocation is
accurate.
01.01.03 Contact—Identity and existence are certain. L ocation is
approxim ate.
01.01.04 Contact—Identity or existence are questionable. L ocation is
approxim ate.
01.01.07 Contact—Identity and existence are certain. L ocation is
concealed.
02.01.01 Fault (generic; vertical, subvertical, or high-angle; or unk nown
or unspecified orientation or sense of slip)—Identity and existence are
certain. L ocation is accurate.
02.02.01 Norm al fault—Identity and existence are certain. L ocation is
accurate. Ball and bar on downthrown block .
02.02.03 Norm al fault—Identity and existence are certain. L ocation is
approxim ate. Ball and bar on downthrown block .

02.14.04 Fault-breccia z one or z one of brok en rock  around fault

31.08 Map neatline


