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ﬂ el Pt 53 i 7z alluvium - composition eruptive centers of the Taos Plateau, a largely volcanic tableland occupying the
(S} é‘ (__Qa a5 } af Qa } Eilieane southern portion of the San Luis Basin. Ute Mountain rises to an elevation in excess of 3,000 m,
Qao; e R Qsw Qsa Qac 11.7 ka nearly 700 m above the basaltic plateau at its base, and is characterized by three distinct phases of
Tsb (o 3 o Qay 1261 } Late Pliocene eruptive activity recorded in the stratigraphy exposed on the flanks of the mountain and in
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—b S . the Rio Grande gorge. Unconformably overlain by largely flat-lying lava flows of Servilleta Basalt,
4094000m.-§. J X g - S o Table 3. “Ar¥Ar incremental heating data for select samples the area surrounding Ute Mountain records a westward thickening of basin-fill volcanic deposits
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a\\ (N. MEX.) O Tertiary and Precambrian sources to the east. Superimposed on this volcanic stratigraphy are alluvial
~ '\ — N - r QUATERNARY Sample no.  Easting Northing ~ Map unit Map Unit Name Age (Ma) (2 sigma) and colluvial deposits derived from the flanks of Ute Mountain and more distally-derived alluvium
~ ~ Middle - Pleistocene from the uplifted Sangre de Cristo Mountains to the east that record a complex temporal and
; S \\ 7 S Qay Qao, RGR-80 441872 4086206 Tbu Trachybasalt of Ute Mountain 3.05 0.07 stratigraphic succession of Quaternary basin deposition and erosion.
- I - Qao, B Tsb Servilleta Basalt 343 012 Pliocene and younger basin deposition was accommodated along predominantly north-trending
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B il fault-bounded grabens. These poorly exposed fault scarps cut lava flows of Ute Mountain volcano.
X ? SRS DEPOSIT RGR-26 436426 4092650 Tac Basaltic trachyandesite of Costilla Creek 3.52 0.03 The Servilleta %asalt and your?ger si/lrﬁcrial deposits re(fgrd largely down-to-east basinward
st T [ ,7 ' k 093 781 ka RGR-29' 441370 4087809 Tauu Upper basaltic trachyandesite of Ute Mountain ~ 3.17 0.04 displacement. Faults are identified with varying confidence levels in the map area. Recognizing and
‘°93-_\§§7. 3 Qa i RSO } Early P P R 437324 T - " et ) 9 mapping faults developed near the surface in young, brittle volcanic rocks is difficult because: (1)
) GR23 %‘. 7 / NN / “"./Qac QTsf i ’ a g a2 aum Middle trachyandesite of Ute Mountain 38 0.07 they tend to form fractured zones tens of meters wide rather than discrete fault planes, (2) the
26" RGR— /// @sw . @30 / ~ / 7 RGR-81 438151 4091303 Taum Middle trachyandesite of Ute Mountain 3 0.12 relative youth of the deposits has resulted in only modest displacements on most faults, and (3) some
= y 4 ( \ S o° ""'7>/é’75/o LAVA FLOWS AND RELATED DEPOSITS RGR-82 439651 4090117 Taum T et s U T 3.86 0.13 of the faults may have significant strike-slip components that do not result in large vertical offsets
RGR=25 — I . \ N\\ 12 7 b OF THE TAOS PLATEAU VOLCANIC FIELD 16ce tractyandestie O Lo Mountai ’ ' that are readily apparent in offset of sub-horizontal contacts. Those faults characterized as “certain”
51 ; / Ay 4 \ Qsw ; ‘4\ | Qao, 5 fn - RGR-77 436067 4090428 Taul Lower lavas of Ute Mountain 3.91 0.06 either have distinct offset of map units or had slip planes that were directly observed in the field.
. ,/// / =\ ~ ] i \! RGR-2* 432768 4103669 Tsb Servilleta Basalt 421 0.16 Lineaments defined from magnetic anomalies form an additional constraint on potential fault
//// \ n ! : ; A N - ‘ = ‘{‘ \ Northing and Easting values in UTM meters using NAD 27, zone 13 B
Q0 ) ._ . i : Qao, ~ \\ P \ Pliocene \  TERTIARY it dicati s sample ft shown on map because sa nfple e e R G The mapped distribution of units is based primarily on interpretation of U.S. Geological Survey
- A 2 . ¢ [ i ~ \\\\ 50 ’ a 1sochron age reported. (USGS) 1:40,000-scale, black-and-white, aerial photographs, U.S. Department of Agriculture color
X7534 / 7 \~\ Qsw S \ 12 /’ i Ny - orthoimagery and 2012 GeoEye (http://www.digitalglobe.com/resources/satellite-information)
wg7 | i/ : J ( { S~ \ 5 N /’ : _ satellite imagery. Most of the contacts on the map were transferred from the aerial photographs
"»% &, 7 - N\ . S N // Tsb - using a photogrammetric stereoplotter and subsequently field checked for accuracy and revised
’“ o : {7 S i : \ e g . { based on field determination of allostratigraphic and lithostratigraphic units. Determination of
16"0 / : / / N afy 1 Qf “\\\\ 2 Z Qa - lithostratigraphic units in volcanic deposits was aided by geochemical data, *°Ar/*’ Ar geochronology,
U . ) ( ‘ g N y and aeromagnetic data (Bankey and others, 2005). Supplemental revision of mapped contacts was
’ based on interpretation of USGS 1-meter orthoimagery. The geologic mapping was carried out in
w Black italics characters in boxes represent acromagnetic polarity signature. zlpplort. Ot;\;[lhe LTSGS Rio Grande Basins Project, funded by the USGS National Cooperative
N, normal; R, Reverse. Approximate eruption ages from table 3. COLUEILS I BT i [T ok,
ng i DESCRIPTION OF MAP UNITS Qai Intermediate piedmont-slope alluvium (late? and middle Pleistocene)—Top of OLDER SEDIMENTARY DEPOSIT ACKNOWLEDGMENTS
] ) ] ] ] S ) unit is about§ m atbove Costilla Creek and abgut 6 m below the top gfpnit Qao, - Santa Fe Group, upper part (middle? Pleistocene to Pliocene)—Exposed deposits
< .[The ;}lrfémgl uII:;ts (})ln Atms map z(ijre 1nf<?n1?a1 allo;trat{grapllll{c lll\?lts of tlhe Nortlhg%merllian (table 1). Unit Qai may have accumula?ed during the Bgll Lake glamaﬂop, about at scattered outcrops consist of silty to very silty, mostly very fine to medium sand The authors thank Chris Fridrich and Paul Carrara of the U.S Geological Survey for their
tratigraphic Co le ( or.t merican Commission on tratlgrap ic Nomenc a?ufe_, ), whereas 120-170 ka (Sharp and others, 2003; Pierce, 2004). Est1rpated thickness is 1-3 m that overlies Servilleta Basalt (Tsb). Deposits are weakly consolidated, slightly thorough reviews that greatly improved the report. B.J. Drenth prepared acromagnetic data used to
. the qther E?ap uplts are }nfonnal lttlllossfatliriphllc gmtlsl. For thi§ ideason, ;ul?deIS}onSb of Qg Gravelly ?lluvium (middle Pleistocepe)—ﬁour small deposits of gravelly stream . sticky, plastic to very plastic, and are commonly brown, strong brown, and constrain faults in the volcanic rocks.
StraFlgrap IC units use time terms “late” an ey B e tO. BURIC1a units, but use 4 alluvium underlie remnants of a discontinuous terrace about 46 m above the Rio reddish yellow (7.5YR 5/4, 5/6, 6/6, and 6/7) in color (Munsell Color, 1973). The
T.31N. posmgn terms “upper” and “lower” where app.hed to lithostratigraphic un}ts. The mapped surficial Grande (table 1), a few meters below the top of the Rio Grande gorge near the abundance of medium sand and finer sediment suggests deposition in a low
57'30" 57'30" depos¥ts (an1 and younger) are known or estimated to be at least 1 m thick. Most of these southwest corner of the map area. Deposits of unit Qg consist of pebbly sand and energy, closed basin environment’ such as ephemeral playa lakes (Summers and
deposits EE poorly exposed. ) ) ) ) cobbly pebble gravel that are locally overlain by deposits of sheetwash alluvium Hargis, 1984). Sediments in the lower part of the Santa Fe Group are not exposed,
. Surﬁmal map units locally include sheetwash alluvium (QSW) and alluvium and‘colluvmm, (Qsw). Estimated thickness is 10 m but drill-hole data indicate that they are preserved in the subsurface beneath the REFERENCES CITED
i undivided (Qac) f[hat are too small‘ to showhas. separate map units. Many of the .depos1ts of - Lower older piedmont-slope alluvium (middle Pleistocene)—Near the northern Servilleta Basalt (Winograd, 1959). Unit QTsf overlies, and is younger than, the
g valley-floor alluvium (Qa), colluv1um, undivided (.QC)’ a}nd talus (Qt) in the Rlo.Grande Sorsciare boundary of the map area, the top of unit Qao, is about 12 m above Costilla about 3.5-Ma Servilleta Basalt. The minimum age of unit QTsf is not well American Geological Institute, 1982, Grain-size scales used by American geologists, modified
too narrow to shovs./ at map sce.lle. Thin (<50 cm), discontinuous sheetwash deposits (Qsw) locally Creek, about 37 m above the Rio Grande, and about 7 m below the top of unit constrained in the map area. However, tephra in nearby areas help to constrain its Wentworth scale, in Data sheets (2d ed.): Falls Church, Va., American Geological Institute,
mantle gently sloping map units. ) ) ] ) Qao, (table 1). About 5 km south of the map area, the top of unit Qao, is about minimum age. About 25 km south of the map area near Questa, New Mexico, the sheet 17.1.
. Age assignments for surficial deposits are based chiefly on: ( 1) the‘relatlhve he.lghts above . 56 m above the Rio Grande. In this area, deposits of unit Qao, are preserved on upper part of the Santa Fe Group contains the Tsankawi Pumice Bed of the Appelt, RM., 1998, “Ar/®Ar geochronology and evolution of the Taos Plateau volcanic field,

3 modem streams or channels of ephemergl streams, (2) topogr: aphic r§lat1qnsh1ps “flth other surficial both the east and west sides of the Rio Grande gorge (Cafion del Rio Grande). Tshirege Member of the Bandelier Tuff (Pazzaglia and Wells, 1990) that has a northern New Mexico and southern Colorado: Socorro, New Mexico Tech, Master’s thesis, 58 p.

b deposits, and, to a lesser extent, (3) relative degree of erosional modification of original Estimated thickness is 1-3 m K-Ar age of 1.12 + 0.03 Ma (Izett and others, 1981). About 33 km northeast of the Bankey, Viki, Grauch, V.J.S., Webbers, Ank, and PRI, Inc., 2005, Digital data and derivative

! (depositional) surface morphology. ) ] Qao, | Higher older piedmont-slope alluvium (middle Pleistocene)—Near the northern map area near San Luis, Colorado, the upper part of the Santa Fe Group contains products from a high resolution aeromagnetic survey of the central San Luis Basin, covering

= Th? h.elghts of units Qao,, Qao,, and ans above the Rio Grande; INCICASC from north to boundary of the map area, the top of unit Qao, is about 32 m above Costilla Lava Creek B ash less than 2 m below the eroded(?) top of the unit (Machette and parts of Alamosa, Conejos, Costilla, and Rio Grande counties, Colorado, and Taos County,

B south Wlthln,‘ and south of, the map area. The‘ southward increase in heights is due ch1§ﬂy to the Creek, about 44 m above the Rio Grande, and about 11 m below the top of unit others, 2008). The ash has a “Ar/*Ar age of 639 + 2 ka (Lanphere and others, New Mexico: U.S. Geological Survey Open-File Report 2005-1200, 9 p.
; average gradient of the southward-flowing Rio Grande (1.5 m/km in the map area) being greater Qao, (table 1). About 2 km south of the map area, the top of unit Qao, is about 2002). Exposed thickness is 1-2 m, possibly as much as 50 m (Winograd, 1959) Benson, Larry, Madole, Richard, Landis, Gary, and Gosse, John, 2005, New data for late
e than the southward decrease in altitude of the tops of these units (about 0.5 m/km). The average 63 m above the Rio Grande, and about 7 m above the top of unit Qao,. Pleistocene alpine glaciation from southwestern Colorado: Quaternary Science Reviews, v. 24,
“’85) depth of the Rio Grande gorge within the map area is about 42 m. Estimated thickness is 2—3 m LAVA FLOWS AND RELATED DEPOSITS OF THE p. 46-65.
Stages of secondary calcium carbonate morphology (referred to as stages I and I formed on Qao, Highest older piedmont-slope alluvium (middle Pleistocene)—Near the northern TAOS PLATEAU VOLCANIC FIELD Benson, Larry, Madole, Richard, Phillips, William, Landis, Gary, Thomas, Terry, and Kubic, Peter,
the bottom of clasts) are from Gile and others (1966) and Machette (1985). . boundary of the map area, the top of unit Qao, is about 46 m above Costilla The Taos Plateau volcanic field is a basaltic to rhyolitic volcanic plateau of the southern San 2004, The probable importance of snow and sediment shielding on cosmogenic ages of
In this report, the terms “alluvium” and “alluvial” refer to sediment transported by running Creek, about 55 m above the Rio Grande, and about 11 m above the top of unit Luis Basin (Lipman and Mehnert, 1979) of northern New Mexico and southern Colorado (fig. 1). north-central Colorado Pinedale and pre-Pinedale moraines: Quaternary Science Reviews, v. 23,
water confined to channels (stream alluvium), whereas those deposited by running water not Qao, (table 1). Near the southern boundary of the map area, unit Qao, is about The volcanic plateau is bordered by the high mountains of the Sangre de Cristo Range, up to 4,000 m, p. 193-206.
confmed to channels are referred to as sheetwash. The terms “COHl_lViun?” and “colluvial” refer to 70 m above the Rio Grande, and about 7 m above the top of unit Qao,. to the east and the east-dipping ramp of the Tusas Mountains to the west (fig. 1). Predominantly Cole, J.C., Mahan, S.A., Stone, B.D., and Shroba, R.R., 2007, Ages of Quaternary Rio Grande
N . sediment transported downslope chiefly by mass-movement (gravity-driven) processes—such as Estimated thickness is 2-3 m basaltic to andesitic lava flows underlie the approximately 2,300-m elevation tablelands; punctuated terrace-fill deposits, Albuquerque area, New Mexico: New Mexico Bureau of Geology and
lij dePTIS flow, rock fall{ and near-surfac; creeﬁa}ded by.runmng wafer not conﬁnt;d to channels lluvial and colluvial d . by eroded volcanic edifices of more evolved compositions reaching elevations greater than 3,000 m. Mineral Resources, New Mexico Geology, v. 29, no. 4, p. 122-132.
® (Hilgard, 1892; Merrill, 1897). Surficial map units that include debris-flow deposits probably also Alluvial and colluvial deposits Lavas and related pyroclastic deposits of this field are locally exposed over 500 km? and reflect Cruden, D.M., and Varnes, D.J., 1996, Landslide types and process, in Turner, A.K., and Schuster,
y <f Ty include hyperconcentrated ﬂo"}’ deposits. These 1att.er deposi?s are intenn.ediatfs in c.haracter Qac Alluviu.m and colluvium, undiv.ided (Holocene and late l?leistoceneFConsists eruption of predominantly mafic and intermediate composition magma, mainly between 5 and 1 Ma. R.L., eds., Landslides—Investigation and mitigation: Washington, D.C., National Academy
S o 133 between stream-flow af_ld debris-flow depo§1ts. Eolian deposits were not 1dent1ﬁc?d in the map area; chiefly of.valley-ﬂoor a?luvmm (Qa), sheetwash alluvmm (Qsw), and youngest No fewer than 55 distinct eruptive centers of the Taos Plateau volcanic field have been identified Press, Transportation Research Board Special Report 247, p. 36-75.
. S— = 5 hovyever, some of the silty shec‘s‘t\x{ash itlluwgm (QSXV? noted on young fan deposits (Qfy) may be fan deposits (nyy). Unit ranges from slightly pebbly, silty sand to poorly .sorted, ranging from small volume (<1 cubic kilometer) cinder cones, to the largest centers such as Ute Gibbard, P.L., Head, M.J., Walker, M.J.C., and the Subcommission on Quaternary Stratigraphy,
23 2% derived from loess. The terms “sticky” and “plastic” in the description of the Santa Fe Group, upper clast- and rpatrlx-supported, locally bouldery,. cobbly and pebb!y gravel with a Mountain that record original eruptive volumes likely in excess of 12 km’. Most of the eruptive 2010, Formal ratification of the Quaternary System/Period and the Pleistocene Series/Epoch
o ‘ part (QTsf) are defined as follows: the former term refers to moist sediment, which after pressure is sandy matrix. Low-lying areas of the map unit are prone to periodic stream and centers in the Taos Plateau volcanic field are central-vent volcanoes ranging from low-relief shield with a base at 2.58 Ma: Journal of Quaternary Science, v. 25, p. 96-102.
q‘& N applieq, adhe.re.s to both thumb and finger and tends to stre?tch somewhgt rather than pulling free sheet flooding and 1003‘.113’ to de;bris-ﬂovsi deposit.ion. Deposits composed of silty centers and steep-sided breeched cinder cones to remnants of large composite volcanoes and lava Gile, L.H., Peterson, F.F., and Grossman, R.B., 1966, Morphological and genetic sequences of
d from either digit. The latter term refers to the extent to which moist sediment changes shape sand are prone to gullying. Estimated thickness is 1-10 m domes. These lavas have from 48 to 68 weight percent SiO, and exhibit a strong correlation carbonate accumulation in desert soils: Soil Science, v. 101, p. 347-360.
continuously under the igﬂuence of an applicd stress and then retains the impressed shape on the P dkpaste between landform and whole-rock chemistry. The low-silica, subalkaline basaltic lavas erupted from Hilgard, E.W., 1892, A report on the relations of soil to climate: U.S. Department of Agriculture,
removal of the stress (Soil Survey Staff, 1951). deposits of f p . b km? b d broad shield volcanoes and formed variably thin (<3—5 m) to thick (>15 m) low-viscosity flows that Weather Bureau Bulletin 3, 59 p.
Grain or particle si.zes of surﬁc?al depo.sits are based on field esFin?ates, using thﬁ modiﬁeq M Ftap ?ﬁf 51;5 ot fourage groqu. Orgl altl g);tflslslive (a. dou;l40 m’) aprclm that ;urgou;z?;; 0 traveled far following paleotopography; conversely, transitional to mildly alkaline basalts and Izett, G.A., Obradovich, J.D., Naeser, C.W., and Cebula, G.T., 1981, Potassium-argon and
Wentworth scalS (American G.eologlcal Institute, 1982). In the descriptions of surficial map units, m/?(lrlllll ::1121' wa: dzn(?gigg gorgrllll(z:?anlefl 2tr(z:1ms. that r?dg;es,ou?vzzzr;ier; I?th):?\/?ofntzliln = basaltic andesites formed thick (as much as 20 m) discontinuous lavas flows that erupted from high fission-track zircon ages of Cerro Toledo rhyolite tephra in Jemez Mountains, New Mexico:
the term “clasts” refers to particles larger than 2 mm in diameter, whereas all finer material is called . S deb Y epher L relief, now dissected vents. Dacitic lavas form lava domes and large composite centers, often with U.S. Geological Survey Professional Paper 1199-D, p. 3743.
s “matrix.” Most of the clasts in fan deposits within the map arca are angular and subangular, d.e posits consist GRCIORER T ST o el ‘t.)ou.ld.ery, ] .and Gty EEE vl a poorly preserved stratigraphy. Rhyolite is restricted to steep-sided lava domes with associated small Kelson, K.1., Bauer, P.W., and Thompson, R.A., 2008, Preliminary geologic map of the Guadalupe
Y whereas most of those in alluvial deposits are angular to subrounded. silly il it INfEAe e o6 jpains 0 e {1 erpion, iioiaivel el aire domuit o &) o daigs volume, proximal pyroclastic deposits. “*Ar/*Ar ages are dominantly Pliocene (M.A. Cosca and J.P M, .t." 7.5 it : drangl , T 3 C : ty, New Mexico: New Mexico B f
Colors of the Santa Fe Group, upper part (QTsf) were determined by comparison of dry matrix with Locally they consist of pebbly and cobbly, slightly silty sand that contains gravel lenses. Rock P Py ) p ’ & Y o ’ ountain /.5 nunute quadrangic map, 1a0s L-ounty, ew Viexico: New Miexico Bureau o
J > m YACOmDATLSD ry f s in the fan d it 4 of andesite (T ded from Ute Mountai 1 Lee, unpub. data, 2013; Appelt, 1998). Geology and Mineral Resources Open-File Geologic Map 168, scale 1:24,000.
Munsell Soil Color Charts (Munsell Color, 1973). Due to the addition of a shaded relief base, colors on YA NTIEIONS 1T LTS 1 (SRS e cqmpc_)rse IO andesite (Taum) eroded from Ute Mountain as we Lithologic units were delineated on the basis of map distribution, stratigraphic position, Lanphere, M.A., Champion, D.E., Christiansen, R.L., Izett, G.A., and Obradovich, J.D., 2002,
the List of Map Units and the Correlation of Map Units may not exactly match unit colors on the map] D SIRET T @ ElhiTe aI}desHe (1) gest s i sev§ra1 ol outcrops et Lzl petrography, geochemistry, “Ar/*Ar geochronology and, in places, rock magnetic properties derived Revised ages for tuffs of the Yellowstone Plateau volcanic field—Assignment of the
protrude through the fan deposits near the base of Ute Mountain. Fan deposits commonly form . o . . . . . . .
. . from field magnetic fluxgate determinations and aeromagnetic signature (Bankey and others, 2005). Huckleberry Ridge Tuff to a new geomagnetic polarity event: Geological Society of America
SURFICIAL DEPOSITS fan-shaped and lobate masses of sediment deposited at and below the mouths of narrow valleys. Volcanic rock names are based on the standard International Union of Geological Sciences (IUGS) Bulletin v. 114 5. 1 559-568
. . Sediments in these units were deposited by debris flows and by sediment-charged ephemeral . . . . N . uetm y. 114, 0. ), p. 555708, . . . .
Artificial-fill deposits . . . classification scheme (Le Bas and others, 1986) modified by ferric/ferrous iron ratios as proposed by Le Bas, MLJ., Le Maitre, R.W., Streckeisen, A., and Zanettin, B., 1986, A chemical classification of
streams. Levees that contain cobbles and boulders are formed locally at the margins of some debris adl hemical anal £ el ) 5 | lcani oY > : PR P 2
af Artificial fill (latest Holocene)—Earth-filled dam composed of rock fragments and flows. Eolian sediment may have played an important role in the genesis of these debris flows Middlemost (1989). Geochemical analyses of select samples are presented in table 2. Some volcanic volcanic rocks based on the total alkali-silica diagram: Journal of Petrology, v. 27, p. 745-750.
g g g . . . . units include rocks of variable composition, spanning classification boundaries. In these cases, the Lipman, P.W., and Mehnert, H.H., 1979, The Taos Plateau volcanic field, northern Rio Grande rift,
finer material that impounds a small reservoir near the southwest corner of the (Shroba and others, 2007). Small, unmapped deposits of sheetwash alluvium (Qsw) and alluvium . . e
g d thickness is less th . ? o . . . . dominant rock type was used for the unit name. Results of new “°Ar/*’Ar age determinations are New Mexico, in Riecker, R.C., ed., Rio Grande Rift—Tectonics and Magmatism: Washington
map area. Estimated thickness is less than 5 m and colluvium, that are undivided (Qac) locally, overlie fan deposits. Low-lying areas adjacent to L o . .
4086 i o o . ) - . presented in unit descriptions. Select “*Ar/*°Ar results are presented in table 3. Some map units D.C., American Geophysical Union, p. 289-311.
. . stream channels are prone to periodic stream flooding and debris-flow deposition. Fan deposits . . . . . L . . . . . .
Alluvial deposits . . . . . consist of multiple deposits of limited extent that have been consolidated based on similar lithologic Lipman, P.W., and Reed, J.C., Jr., 1989, Geologic map of the Latir volcanic field and adjacent
. . . were identified and mapped based chiefly on relative height above modern stream channels and . . . . . f . L .
Qa Valley-floor alluvium (Holocene)—Deposits along the Rio Grande are locally temEEite Tk etis v @i i fapetis character, stratigraphic position, inferred age, and aeromagnetic signature. Colors of the lava flows areas, northern New Mexico: U.S. Geological Survey Miscellaneous Investigations Series
boulder, cobbly pebble gravel. Deposits along other streams consist of sand and ’ and cinder deposits used in unit descriptions were determined by comparison with a Geological Map [-1907, 2 sheets, scale 1:48,000.
554 gravel in stream channels as well as sand, silty sand, and gravel underlying flood Qfyy Youngest fan deposits (Holocene)—Top of unit Qfyy is slightly higher than adjacent Society of America Rock-Color Chart (Munsell Color, 2009). Machette, M.N., 1985, Calcic soils of the southwestern United States, in Weide, D.L., ed., Soils and
plains and adjacent low terraces. Top of unit Qa is about 1 m above of Costilla stream channels. Deposits of unit Qfyy are inset into and slightly lower than - . . b b 1t Quaternary geology of the southwestern United States: Geological Society of America Special
Creek and about 2 m below the top of unit Qay (table 1). Unit Qa locally lower deposits of unit Qfy. There is little or no erosional modification of original Trachybasalt of Ute Mountaln. (Pllocene)—I.Jlg t-gray near-vent trap A Paper 203, p. 1-21.

- includes a minor amount of the youngest fan deposits (Qfyy) and narrow surface morphology in areas between washes. Washes have steep sides that are flows (49 Welght percent.Sloz) and associated red to dark gray C‘?‘der’ spatter and Machette, M.N., Marchetti, D.W., and Thompson, R.A., 2007, Ancient Lake Alamosa and the
sheetwash aprons (Qsw) along valley margins. Low-lying deposits are prone to only slightly modified by erosional processes. Unit Qfyy locally overlies spattf?r agglutinate deposns. on the southeast flank of Ute Mountain. Gr.oundmass Pliocene to middle Pleistocene evolution of the Rio Grande, chap. G, of Machette, M.N.,
periodic stream flooding. Estimated thickness 1-5 m along the Rio Grande, 1-3 m valley-floor alluvium Qa. Estimated thickness is 1-10 m v&ilth.lntlersertal an;i :rzlwhi/:lc t;:xtll}re? cOmPpOses 95.perciant ozrolck anliihlncludest Coates, M-M., and Johnson, M.L., eds., 2007 Rocky Mountain Section Friends of the
along other streams Qfy Younger fan deposits (late Pleistocene)—Top of unit Qfy is about 3—12 m above p iglO; als.e,. coml? cte y.a ered o IYBHT’ opa?ue;)rglnera 5, ind glatss. bﬁngfrlys Sd Pleistocene field trip—Quaternary geology of the San Luis Basin of Colorado and New

085 Qsw Sheetwash alluvium (Holocene and late Pleistocene)—Chiefly slightly pebbly to channels of ephemeral streams. Deposits of unit Qfy are inset into and slightly iy Q@7 ( .080T83)=. (Sl 555 Ul el 19 (4D i, C=iel Ky zu f; al an Mexico, September 7-9, 2007: U.S. Geological Survey Open-File Report 2007-1193, p. 157-167.

pebbly, slightly silty to silty sand in aprons that have accumulated on gentle lower than deposits of unit Qfi. Matrix of deposits is locally rich in silty very fine highly skeletal with iddingsitized rims. QL.lartz xenocrysts present. “Ar/”Ar date Machette, M.N., Thompson, R.A., and Drenth, B.J., 2008, Geologic map of the San Luis
slopes, such as those on Servilleta Basalt (Tsb). Some of the silt- to fine to medium sand, which may be eolian in origin (Shroba and others, 2007). - (whole r(?ck) of 3.05 = 0,'07 il (RGR03 .table %) . quadrangle, Costilla County, Colorado: U.S. Geological Survey Scientific Investigations Map
sand-size fraction in these deposits may be of eolian origin (Shroba and Silt-rich sheetwash alluvium (Qsw), derived from loess or silty sediment of the Upper basaltic trachyan(!emte of Ute Mountam (Pllocene)—.nght- e 2963, scale 1:24,000.
N Thompson, 1998). Low-lying areas of unit Qsw are susceptible to sheet flooding Santa Fe Group, are locally exposed in washes near the upper limit of the fan lava ﬂOWS (54_56 weight percent §i0,) fmd at least one dlk? (0 G ﬂgr}k of Ute Machette, M.N., Thompson, R.A., Marchetti, D.W., and Smith, R.S.U., 2013, Evolution of ancient
due to unconfined overland flow, and locally to stream flooding and gullying. apron. Stage I and weak stage II carbonate morphology on clasts in deposits of Moun‘tam, 1nclude§ basaltic trachyandesite and trachyandesite compositions that Lake Alamosa and integration of the Rio Grande during the Pliocene and Pleistocene, in
Recently disturbed surface of unit Qsw may be susceptible to minor wind unit Qfy suggests that these deposits accumulated during the Pinedale glaciation occasionally °°malT‘ QLB GBS, Groun.dr.nass from 60 to 70 percent glass, Hudson, M.R., and Grauch, V.J.S., eds., New Perspectives on Rio Grande Rift Basins—From
erosion. Estimated thickness is 1-5 m, possibly as much as 10 m (table 2 in Machette, 1985). There is minor erosional modification of original 25,_35 percent plagioclase, an.d 2-5 percent olivine, pyroxene, and opaque Tectonics to Groundwater: Geological Society of America Special Paper 494, p. 1-20,
Qsa Sheetwash and valley-floor alluvium, undivided (Holocene and late Pleistocene)— surface morphology in areas between washes. Washes have steep sides that are mlne?rals.. Phenocrysts absent in some samplgs, where present cons1st. of olivine doi:10.1130/2012.2494(01).
: ; : : . : . . ranging in size from 0.6 to 1.2 mm that are highly skeletal, some grains : . .
Chiefly silty and sandy sheetwash deposits (Qsw) on gentle slopes and a minor only slightly modified by erosional processes. On the southeast side of Ute o b 1 ) . s, 404/ McMillan, N.J., and Dungan, M. A., 1988, Open system magmatic evolution of the Taos Plateau
"""" - amount of undifferentiated sandy and pebbly valley-floor alluvium (Qa) along Mountain, deposits of unit Qfy appear to be graded to deposits of unit Qay. demonstrate dendritic pattern, with rims a tere(.i D gl minerals. ',A‘r/ Ar volcanic field, northern New Mexico, 3—The Petrology of andesites and dacites: Journal of
4084 and near ephemeral streams on Servilleta Basalt (Tsb) near the western boundary These fan deposits probably formed under pluvial climatic conditions associated date (whole rock) o,f 3.17 i 0.04 Ma (RGR-29; tat?le ?f)' Also distinguished by Petrology, v. 29, p. 527-557.
of the map area. Low-lying areas of unit Qsa in and adjacent to stream channels with these glaciations, which occurred about 12 to >30 ka and 120170 ka normal aeromagnetic polarity and fluxgate deterrnl.r.lgtlons . Merrill, G.P., 1897, A treatise on rocks, rock-weathering and soils: New York, Macmillan Company, 411 p.
: s : : : : . . ! . . . S Tsb Servilleta Basalt (Pliocene)—Black to dark-gray tholeiitic basalt (49-50 weight . S : : . : .
may be subject to periodic stream flooding, gullying, and possibly debris-flow respectively (Pierce, 2004, and references cited therein). Maximum thickness \ lava £l . s isol ol 1 Middlemost, E.A.K., 1989, Iron oxidation ratios, norms and the classification of volcanic rocks:
deposition; adjacent slopes may be subject to periodic sheet flooding. Estimated possibly about 50 m percent Si0,), BN LA il .vx./estern malp area.‘Contami;so a';ed e ES’ RESICE Chemical Geology, v. 77, p. 19-26.
thickness is 1-5 m, possibly as much as 10 m Intermediate fan deposits (late? and middle Pleistocene)—Top of unit Qfi is (p;l;()es Zzgiieg;fjigg:;g:::;&:;:rcg;zﬁgg’;?:}llat?;“i'zzlazedecliﬂzd tizieitéc and Munsell Color, 1973, Munsell soil color charts: Baltimore, Md., Kollmorgen Corp., Macbeth
Piedmont-sl v slightly higher than the top of unit Qfy. Deposits of unit Qfi are inset into, and i vt d gre des. Plagioclase (A. P g6 0-80 ’ tpyf " o Division.
. . . . tedmont-siope aliuvium . . locally are as much 10 m lower than, deposits of unit Qfo. Original surface 0 1v1111e and oxides. F7agloc age ( (;1 23765) zczmpos§s ) 8 h pe(riclen Oh roco ;)i%lrf Munsell Color, 2009, Geological rock-color chart: Baltimore, Md., Kollmorgen Corp., Macbeth
Six map units of alluvial deposits of three age groups form an extensive alluvial apron (or e e — are ong.ate L0 ST0 SIS Ze O T to 2.4 mm 1n length and less than 0. . Division, http://www.munsellstore.com/files/CIPA00011%5C599.pdf.
. . . . . p. gy ghtly
bajada) between the east flank of the Sangre de Cristo Mountains and the Rio Grande. The alluvial sides, due to erosion of fan deposits from the convex-shaped top of the sides of mm in width. Clinopyroxene (En,, .., Fs , ., Wo, ) SOMIDOSES 15—2(_) percent of Nelson, A.R., Millington, A.C., Andrews, J.T., and Nichols, H., 1979, Radiocarbon-dated upper
apron is about 13—18 km wide; has average slopes of about 10-50 m/km near the mountain front washes. Maximum thickness possibly about 50 m rock as phenocrysts, groundmass and as late stage ophitic to subophitic grains, Pleistocene glacial sequence, Fraser Valley, Colorado Front Range: Geology, v. 7, p. 410-414.
- and about 1-6 m/km within the map arcd; and e deposit.ed by wgstward— and southwestward-.ﬂowing Older fan deposits (middle Pleistocene)—Top of unit Qfo is as much as 10 m higher Tanging from 0.'01 o 03 R, (FEerea Ly 11720 (e (0 Gl omlets, s uglil North American Commission on Stratigraphic Nomenclature, 1983, North American stratigraphic
083 streams sourced in the Sangre de Cristo Mountains and in the piedmont west of the mountain front. than the top of unit Qfi. Original surface morphology is not preserved in areas iddingsitized rims. Olivine (Fo,; ,) composes 5-15 percent of rocks as euhedral code: American Association of Petroleum Geologists Bulletin, v. 67, p. 841-875.
The westward-sloping landform that developed on the alluvial apron is known as the Costilla Plain between washes. Washes have very rounded sides, due to significant erosion of to En(}ile(iral .phen}(l) crysts (?'310'4 tr;lm)oc;) mmong AS k/g:glztal andhs ubhelzdral o Pazzaglia, F.J., and Wells, S.G., 1990, Quaternary stratigraphy, soils and geomorphology of the
(Upson, 1939). P iedmont-slope ?1111V1um comonly consists of pebbly sgnd anfi matrix-supported, fan deposits along the upper side slopes of washes. Deposits of unit Qfo may anhedral mICrophenocrysts ( ©ss than 1. mm). T/ AT E0Chronology on Northern Rio Grande Rift, in Bauer, P.W., Lucas, S.G., Mawer, C.K., and McIntosh, W.C.,
pebble gravel with a sandy matrix. Some deposits of pebble gravel contain a minor amount of small have formed under pluvial climatic conditions associated with ong or more sample west of Ute Mountain along the Rio Grande gorge indicates age of 3.43 + eds., Tectonic Development of the Southern Sangre de Cristo Mountains, New Mexico: New
""" cobbleg. Pebble- and cobble-sized clas.ts mn ple.dmont-s¥ope alluv%um are composed Chleﬂ?’ of . pre-Bull Lake glaciations. They locally overlie highest older piedmont-slope '(I)' 12 Ma (EGR_?[’ EE 33 tzutéoczz.lllly ocverli(es a(rilttihun;{i?rlgs la;/a iows et Mexico Geological Society Guidebook, 41st Annual Field Conference, p. 423-430.
volcanic rock fragments from the Tertiary Latir volcanic field (Lipman and Reed, 1989), including alluvium (Qao,). Deposits of unit Qao., as well as those of units Qao, and ac near the confluence ot the Lostilla t-reek and the Rio Grande. Ages Pierce, K.L., 2004, Pleistocene glaciation of the Rocky Mountains, in Gillespie, A.R., Porter, S.C.,
li ff 11 i feld ite. felsi i d a mi f ( b 1L P 2 throughout the Taos Plateau volcanic field range from 2.4 to 5.3 Ma (M.A. Cosca
Amalia Tuff, as well as granite, quartz, feldspar, pegmatite, felsic gneiss, and a minor amount o Qao,, predate major downcutting of the Rio Grande gorge (Thompson and g i g RS o and Atwater, B.F., eds., The Quaternary Period in the United States: Amsterdam, Elsevier,
pale-green quartzite from Proterozoic sources. These clasts were eroded from bedrock in the Sangre g : and J.P. Lee, unpub. data, 2013; Appelt, 1998). Lava flow thickness commonly
-------- 80 000 FEET : . , . . Shroba, 2007), which began after about 440 ka (Machette and others, 2007; . . . . p. 63-76.

e de Cristo Mountains. Small unmapped deposits of sheetwash alluvium (Qsw) and alluvium and 2013). Maximum thickness possibly about 50m 3-5m 1n‘the map area but is consistently thicker to thg south (>10 m), where Ruleman, C.A., Thompson, R.A., Shroba, R.R., Anderson, M.L., Drenth, B.J., Rotzien, J., and
colluvium, undivided (Qac) locally overlie deposits of piedmont-slope alluvium. The heights of ’ exposed in the Rio Grande gorge near Taos, New MCX.ICO . Lyon, J., 2013, Late Miocene-Pleistocene evolution of a Rio Grande rift subbasin, Sunshine
piedmont-slope deposits above ACostil!a Creek are higher than those of equivalent deposits along s Colluvial deposits - Basaltic tr.achyandesite f)f Costilla C'f'eek (Pliocene.z)—nght-gray to reddlsl} brown Valley—Costilla Plain, San Luis Basin, New Mexico and Colorado, in Hudson, M.R., and

.......... and near channels of unnamed %n.termltten‘t or ephemeral streams near the north?ast and southeast °0 ‘.Q.L.'A;A.- Talus deposits (Holocene to middle? Pleistocene)—Deposits composed mostly of basal.tlc trachyand?sne (51-52 weight percent SlOZ) laYa flows exposed in the Grauch, V.J.S., eds., New Perspectives on Rio Grande Rift Basins—From Tectonics to
corners of the map area. Deposition of units Qao,, anz,A and Qao, predate major downcutting of angular tabular blocks of andesite of Ute Mountain middle unit (Taum) Costilla Creek dramage.: near the confluence IWIth the Rio Grande. Lava flows Groundwater: Geological Society of America Special Paper 494, p.47-73,
the Rio Grande gorge (Thompson and Shroba, 2007), which began after about 440 ka (Machette deposited chiefly by rock fall and rock creep on steep slopes of the upper flanks bere are intercalated with lava ﬂOWS of S.ervﬂleta Basglt (Tsb). Intersertal to doi:10.1130/2012.2494(03).
) and others, 2007, 2013). The deposits of units Qao,, Qao,, and Qao, may have accumulated under of Ute Mountain. Some deposits have ridges and furrows due to downslope creep intergranular or w.eakly trachytic texture in coarse-gra.ln.ed groun.dmass Sawyer, D.A., Mullins, K.F., Dohrenwend, John, and Isbrecht, J.A., 2004, Processed Landsat 7
2 140 000 FEET | 7 % pluvial climatic conditions associated with pre-Bull Lake glaciations in the Sangre de Cristo that remobilized these deposits. Talus deposits composed of fragments of composed of plagioclase, subophitic pyroxene, and olivine. Plagioclase satellite imagery of the Espafiola Basin region, New Mexico: U.S. Geological Survey
(N. MEX.) NS s ) VA N Mountains prior to about 440 ka (Ruleman and others, 2013). Deposits of map units Qg, Qao,, Servilleta Basalt (Tsb) are mapped in the Rio Grande gorge near the southern COIIDOSCS 70 percent O.f rocks with elon.gate grains mos‘F common and Open-File Report 2004—1040-A.
\\\\\\ 5 Qao,, Qao,, and Qg accumulated prior to canyon cutting by the Rio Grande (Shroba and boundary of the map area. Unit locally may include small rock-glacier deposits. subord.lna'fe equant grains; elongate grains 0~8—.1-2 mm in length and 0.05-0.12 Sharp, W.D., Ludwig, K.R., Chadwick, O.A., Amundson, Ronald, and Glaser, L.L., 2003, Dating
N ) Ruleman, 2007), which began after about 440 ka (Machette and others, 2007, 2013). Low-lying — Maximum thickness possibly about 15 m IaiTH) width and equant grains 0.6-0.8 mm occasionally up _tf) L5 Tk fluvial terraces by 2°Th/U on pedogenic carbonate, Wind River basin, Wyoming: Quaternary
N areas adjacent to stream channels are prone to periodic stream flooding. = .Qc. - Colluvium, undivided (Holocene to middle Pleistocene)—Deposits of non-sorted Clinopyroxene composes 15-20 percent of rock as subophitic grains (up to 1 mm) Research, v. 59, p. 139-150.
— and non-stratified, mostly matrix-supported, sandy sediment and rock debris on and isolated grains 0.04-0.2 mm. Olivine composes 810 percent of rock as . . . ; ; : g
5 4 AN Qsw -l _ N i Ry Younger piedmont-slope alluvium (late Pleistocene)—Top of unit Qay is about 3 m and near steep slopes. Dgposits rangrépin size fromypebbly silty sand to cobbly smaller groundmass-sized grains (0.05-0.2 mm) and larger commonly skeletal Shro?;;;;i? é}lznsal;;l %T;%&Qi;i0&7ﬁsgﬁei: MOII\(]i agg::::l 1\(/11_111\1/; 22)“(1)(; ilﬁ/:;%ﬂS e;'/{vilet:d
36°5230" S . - - = K i — — | ; s =736°52'30" above Costilla Creek and about 3 m below the top of unit Qai (table 1). On the d bould bble with d trix. Unit Qc ists chiefly of debris-fl phenocrysts (up to 1 mm) that have iddingsitized rims or are completely replaced 3 L T : L o
105°45' 1434 | 650 000 FEET (N. MEX.) | 435 R. 11 E.| 436 42'30" 1437 R 12 € (SUNSHINE) 439 40 [ 442000m.E. ® INTERIOR—GEO[OGICAL SPRVEY. AESTON. VIRGINIA—1984] 444 105°37'30" . . . . Bl MO EE 07 RO vAlin & Ay ML, Wil consists chielly ot debris-tlow, ARG AN . . . . . 2007 Rocky Mountain Section Friends of the Pleistocene field trip—Quaternary geology of
4857 1 SW 1 960 000 FEET (COLO.) southeast side of Ute Mountain, deposits of unit Qay appear to be graded to rock-fall and creep deposits, as defined by Varnes (1978) and Cruden and Varnes by iddingsite. Fine-grained oxides more abundant than in Servilleta Basalt and the San Luis Basin of Colorado and New Mexico, September 7-9, 2007: U.S. Geological
_ _ ) - dep0s1ts of unit Qfy. Stage I and weak stage ‘II carbonate morphology on clasts in (1996). Unit locally includes deposits of sheetwash alluvium (Qsw) and compose up to 2 percent of rock. Preliminary “*Ar/*Ar geochronology on Survey Open-File Report 2007-1193, p. 120. ’ ’
Base from U.S. Geological Survey, Ute Mountain, New Mex—Colo., 1963 9 SCALE 1:24 000 The geology was mapped from 2006-2009 and modified in 2011 and 2012. unit Qfy suggests that unit Qfy as well as unit Qay accumulated during the sl sl el o, st (OFE) fha e (oo sl (o mmp Sl uppermost flow where Costilla Creek joins Rio Grande yielded an interpreted P o ) ]
Shaded-relief base generated from U.S. Geological Survey 10-m Digital 1 1/2 0 1 MILE UL ST DU G LSS LS Pinedale glaciation (table 2 in Machette, 1985), about 1230 ka (Nelson and g . : N > age of 3.52 £ 0.03 Ma (RGR-26; table 3). Likely reflects distal lava flow Shroba, R-R., and Thompson, R.A., 1998, Eolian origin of sandy mantles on gently-sloping basaltic
Elevation Model (DEM) data from the National Elevation Dataset, A= E I ; I ; I ; I ; I ; j CUESEER and prepared the digital compilation of the geologic map. ) . ? . . Unit Qc locally may include talus deposits (Qt) on the flanks of Ute Mountain 8¢ 01 5. ) . . ; ’ Y . lava flows in the Pliocene Cerros del Rio volcanic field near Santa Fe, New Mexico—
aceessed April 2013 at htips/ned. usgs.gov/ g5 1000 0 1000 2000 3000 2000 5000 6000 7000 FEET U el a1 (0 Tl memadie S e dleois, DL Besee others, 1979; Benson and others, 2004, 2005). Deposits of unit Qay could be as and in the Rio Grande gorge, and periglacial deposits near the summit of Ute deposits of a low-relief shield volcano (RGR-207; table 2) located approximately Preliminary findings [abs.], in Slate, J.L., ed., U.S. Geological Survey Middle Rio Grande
i é’ : : T : T : . 40 39 . . . . . . . _ . . . . . . . . . . X h b 9 . o . . .
o N — el Em= 1|—| ; : ot % . ::g :.szitf:dc:,irtrrl]e:t :)al:it trae hi?% teArr rs:t?t;i)(l;:g, analysis and interpretation, old as 4047 ka (Cole and others, 2007). Estimated thickness is 1-3 m Mountain formed during glacial episodes. Maximum thickness possibly about 20 m 6 km to the northwest of the confluence of.Costllla Creek and the Rio Grande, Basin Study—Proceedings of the second annual workshop, Albuquerque, New Mex., February
10,000-foot grid based on New Mexico coordinate system, central zone , = [ —— —— —— —— - j S—— e hg d? o P . b. near t}ﬁe borhd.erkof Colorado and New Mexico (Thompson and Machette, 1989). 10-11, 1998: U.S. Geological Survey Open-File Report 98-337, p. 24-25.
1.000-meter Universal Transverse Mercator grid tics, zone 13 DECLINATION. 7012 CONTOUR INTERVAL 20 FEET - Brandt produced the cigital topographic hase map. . Lava flow thic ness 10-12m . . . Shroba, R.R., Thompson, R.A., and Ruleman, C.A., 2007, Possible role of eolian sediment in the
DOTTED LINES REPRESENT 10-F00T CONTOURS Edit and cartographic layout by L.J. Binder Middle tranchyandesite of Ute Mountain (Pliocene)—Gray to black trachyandesite genesis of bouldery debris-flow deposits on the lower flanks of Ute Mountain, northern Taos
NATIONAL GEODETIC VERTICAL DATUM OF 1929 Denver Publishing Service Center ;'(l) trazhyte (59-64 weight pe;cent Si(')il) > commonlly vesicular lava f;ovt&:s imd plateau volcanic field, New Mexico, chap. I, of Machette, M.N., Coates, M-M., and Johnson,
QUADRANGLE LOCATION low. olme rerlnna?.ts. Groundmass “(Iilt 1nterser?a te)l(t.urflzlcompose o g;rss, 1 M.L., eds., 2007 Rocky Mountain Section Friends of the Pleistocene field trip—Quaternary
IO BRSIEITIES, )i Giils) €11 QRO ISRIRS ol G ) Vel 1 geology of the San Luis Basin of Colorado and New Mexico, September 7-9, 2007: U.S.
. . . - . . . to 1§ percent of TOFk anfi include plagioclase and DYrOXErnc, both enstatite and Geological Survey Open-File Report 2007—1193, p. 181-185.
106°00 105°30 105°45'00 105°37'30 105°52'30 105°45'00 105°37'30 105°30'00" o | augite, with enstatite being more common. Enstatite (En .., Fs . ,,, Wo, ) Soil Survey Staff, 1951, Soil Survey Manual: U.S. Department of Agriculture Handbook 18, 503 p
TS i 37°07'30" - i ’ ’ s ’ :
Ute Mountain ; composes 6 percent to less than 1 percent of rock, grains are euhedral to Summers, W.K., and Hargis, L.L., 1984, Hydrogeologic cross section through Sunshine Valle
KIOWA HILL SKF\{(AVI\?CLIEIEY GARCIA Phonolite EXPLANATION subhedral, range in size from 0.1 to 1 mm, often slightly pleochroic from light Taos’C oun';y New 1\% e);i o i’n Bal (iri d}é e V%’ S ]%i ckerson. P.W.. Rie ckger RE.. and Zid el}:, j
Concealed fault ® Upper Ute Mountain (Tauu) brown to light green, fpund as isolz.ited grains and in glomerocrysts consisting of eds., Rio Grz;nde Rift—No;them New I\/Eexico’: New Mexi,co Géological ’Socie,ty Guidebo’ok:
12 Teohrishonlit A Ute satellite vent (Tbu) both pyroxenes + plagioclase. Augite (En,, ., Fs, ., Wo, ,.) composes up to 2 35th Annual Field Conference, p. 245-248.
o epnriphonote B Middle Ute Mountain (Taum) per?ent OfITOCk but absent in less phyr1.c varieties; grains found as both 1solat§d Thompson, R.A., and Shroba, R.R., 2007, Stop C5—Ute Mountain volcanic rocks and fan deposits
37°00°00 m  Lower Ute Mountain (Taul) grains and in glomerf)cysts;‘ largest gramns .(up L 2 mm) are larger thap enstatite and surficial geology of northern Sunshine Valley, in Machette, M.N., Coates, M-M., and
37°00'00" Trach > Basaltic Trachyandesite of lower grg;lns butl mo:lt are similar in sflze v enta{lte; gramns are col(;lrlesslto h,ght green Johnson, M.L., eds., 2007 Rocky Mountain Section Friends of the Pleistocene field
LA SEGITA UTE MOUNTAIN COSTILLA 10— _ rachyte % $ efﬁﬁgifggiaeh gzg; with no pleochroism and are often strongly embayed but euhedra grains do exist. trip—Quaternary geology of the San Luis Basin of Colorado and New Mexico, September
PEAKS NE Phonotephrite Trachvandesit Plagioclase from 8 percent of rock to absent in less phyric varieties; when 7-9, 2007: U.S. Geological Survey Open-File Report 2007-1193, p. 121-124.
SIM 3288 = rachyandesite present grains are concentrically zoned, mostly elongate with fewer equant grains Thomps (; 0. R.A.. Turner. K.J.. Shroba. R.R.. Cosca. M.A.. Ruleman é A.. Lee. J.P.. and Brandt
T . . . . . . 9 . . b ey 9 . . 9 . . 9 . . bl sty el
(Thompson and g and R 1) (VS frqm 0.1to 1.6 mm (in lor}g direction). Locally intruded by T.R., 2014, Geologic map of the Sunshine 7.5' quadrangle, Taos County, New Mexico: U.S
others, 2014) 3 8 Rhyolite feeder dikes of similar composition and mineralogy as lava flows and dome Geological Survey Scientific Investigations Map 3283, scale 1:24,000.
.';'; Basanite/Tephrite Easzltlc dosit 4roemr;§mts. Ages t;i)rldlkeiarf;mferred to be similar to t.hosel: reported here. U.S. Geological Survey Geologic Names Committee, 2010, Divisions of geologic time—Major
36°52'30" = P rachyandes e. ow - A/ Ar datete (whole rock) of 3.86 % 0.13 Ma (RGR_82’ tab 6,3) and 3.84 £ 0.07 chronostratigraphic and geochronologic units: U.S. Geological Survey Fact Sheet 2010-3059, 2 p.
& " Ma (RGR—79; table 3). Reverse acromagnetic polarity. Flow thickness from 30-40'm Upson, J.E., 1939, Physiographic subdivisions of the San Luis Valley, southern Colorado: Journal
DECLTFS?LA SUNSHINE CERRO < 6 Trachy- R %< - Lower trachyandesite of Ute Mountain (Pliocene)—Predominantly light-gray to of Geology, v. 47, n0. 7, p. 721-736
O o . . . 9 . 9 . 9 . .
Location of SIM 3283 cZu“ basalt black porphyrlt.lc trachyﬁn;ilemte 1(5 7 Welght p}el:rcentf&Oz) lava ﬂgws and flow Varnes, D.J., 1978, Slope movement types and process, in Schuster, R.L., and Krizek, R.J., eds.,
. photograph,2 (Thompson and remnants associated with the early eruptlve.p HEEC Ute Mountain. Exposed Landslides—Analysis and control: Washington, D.C., National Academy of Sciences,
37°00 others, 2014) e >K>K along lov;'le.:r f;llankls of northem Utlef M.or?tam, and as {solgfed fg(fl?osureéf Transportation Research Board Special Report 176, p. 11-33.
K A ) Dacite top(igrap 1(01a ytehevatted a‘;)lovia uzl.a tﬁn ;Prog (un(;ts o, L, :m?Ut y) on Winograd, 1.J., 1959, Ground-water conditions and geology of Sunshine Valley and western Taos
36°37°30" ) ndesite western and southwestern Hlanks and in the Rio Lrande gorge west ol Ute County, New Mexico: New Mexico Office of the State Engineer, Technical Report no. 12, 70 p.
Ute . . . Basaltic Mountain. Likely represents eroded volcanic complex unconformably overlain
Mountain Index map showing map area Lt yellow, and a(.ijac.ent 75 7B Picro- Basalt andesite by main eruptive phase deposits of unit Taum. Phenocrysts vary from 2 to 16
quadrangles. For U.S. Geological Survey publications the basalt percent of rock and include plagioclase, olivine, and pyroxene. Plagioclase
publication number, author(s), and year of publication are shown. composes 7 percent to less than 1 percent in sample with coarse-crystalline
For non-USGS publications the State agency, author, and groundmass; concentrically zoned grains are elongate and equant and vary in size
publication year are shown. Photograph 1. View southeast from confluence of Rio Costilla and Rio Grande. Middle Ute Mountain " | | | | | I I from 0.4 to 2.0 mm in length for elongate grains and 0.3 —1.2 mm for more
deposits (Taum) form prominent volcanic edifice in left background; Lower Ute Mountain deposits 35 40 45 50 55 60 65 70 75 80 equant grains. Pyroxenes appear black in hand sample and compose 6 percent to
(Taul) related to eroded volcanic edifice are indicated in right photo background. Approximate location Si0, (weight percent) less than 1 percent of rock in sample with coarse-crystalline groundmass;
g,f Pllocene g(ﬁncealed cllo;zvn-t(f)l-east falll(lt 1 a1§r° gldl_l(fat;d' TEGTRIS Gra:llde hgs 1nc1sled t(lllr;)uglll .three Figure 3. Total alkali-silica rock classification diagram of Le Bas and others (1986). Data points on diagram are based on includes bgth enstatite (En,, ,, Fszmzl’. Wo,) and augite (En4275.3, Fs, 5 WO, )5
it el etin 1Bhr s [ o pedlages (U0, Sto,, ains. Usls),) andl one wsiarenla 2 s s recalculation of analyses in table 2 to determine FeO and Fe,O, based on iron oxidation ratios determined by Middlemost (1989) petrographlcally, b9th PR LCEER S light green, euhefiral grains to anhed.ral
trachyandesite package (basaltic trachyandesite of Costilla Creek, Tac). Only lava flows of unit Tac for rock type. fragments ranging in size from 0.5-2.4 mm, found as isolated grains and in
are traceable to a known vent area near the Colorado—New Mexico border. All flow packages are glomerocrysts + plagioclase. Olivine (Fo., .,) grains are light green to yellow in
derived from vent areas west of the Rio Grande. Photograph by Ren Thompson, 2012. hand sample, colorless with slightly iddingsitized rims in thin section, compose
no less than 2 percent of rock, and consist of highly embayed subhedral grains to
anhedral fragments ranging in size from 0.6 to 2.0 mm. Groundmass with
Table 2. Rep{’es_e(ztative geochemical analysis of volcanic whole-rock samples intersertal to intergranular texture comprises plagioclase, pyroxene, opaque
[LOL Loss on ignition] minerals, and glass ranging from fine to coarsely crystalline with plagioclase and
Sampleno. RGR-27*  RGR-77° RGR-208> RGR-209° RGR-210° RGR-28* RGR-31* RGR-79° RGR-81° RGR-82¢° RGR-29* RGR-30* RGR-80° RGR-22* RGR-23* RGR-24* RGR-78° RGR-203* RGR-205" RGR-25" RGR-26° RGR-204" RGR-207" pyroxene grains up to 0.4 mm. Locally exposed in the Rio Grande gorge as the
Easting 440083 436067 437466 436023 436008 438145 441083 437324 438151 439651 441363 441078 441872 436372 436404 436404 436080 435945 436034 436426 436422 436024 430844 lowest of three distinct flow packages of porphyritic basaltic trachyandesite lava
Northing 4091319 4090428 4084097 4090438 4090476 4086750 4087967 4089243 4091303 4090117 4087802 4087664 4086206 4092664 4092649 4092649 4090439 4092421 4092363 4092643 4092637 4092363 4095028 flows characterized by poorly developed pahoehoe flow morphology and
36°52'30" ; Map Unit Taul Taul Taul Taul Taul Taum Taum Taum Taum Taum Tauu Tauu Tbu Tsb Tsb Tsb Tsb Tsb Tsb Tac Tac Tac Tac increased olivine and decreased pyroxene phenocryst abundances. “°’Ar/*Ar date
Maior el (whole rock sample from the west side of Ute Mountain near the Rio Grande
36°30'} ajor elements Q £ 1 Ma (RGR. - tabl R g v
weight % oxides gorge rim) of 3.91 + 0.06 Ma (RGR-77; table 3). Reverse aeromagnetic polarity.
Flow thickness ranges from 10 to 20 m, base not exposed
SiO, 56.84 56.51 57.3 56.9 51.7 58.75 63.00 61.61 60.22 60.47 56.04 53.65 48.87 49.44 49.74 49.08 48.64 48.1 49.7 51.84 51.14 51.5 51.6 & =
TiO, 1.10 1.23 1.09 1.25 1.49 0.99 0.76 0.75 0.81 0.84 1.57 1.59 1.49 1.26 1.21 1.18 1.26 1.21 1.07 1.62 1.64 1.6 1.58 EXPLANATION
ALO, 16.34 15.81 16.6 16.0 16.9 15.72 15.15 15.12 15.43 15.56 15.60 15.83 15.71 16.49 16.77 16.92 15.80 17.1 17.2 16.21 16.64 16.5 16.5
. : , , . S MILES Fe,O, 7.89 7.85 7.62 7.83 9.92 7.26 5.52 5.85 6.10 6.47 9.17 9.26 10.25 12.29 11.71 11.72 12.16 11.9 11.6 10.57 10.35 10.7 10.5 Contact
| : L " : L ) i MgO 3.92 3.80 3.58 3.39 5.13 3.77 2.01 2.71 3.21 3.35 3.09 4.26 6.40 6.76 6.85 6.89 7.69 7.1 7.53 5.01 4.38 5.07 5.12 | Normal fault—Dotted where concealed; bar and ball on apparent
0 1 2 3 4 5 KILOMETERS CaO 6.93 5.98 6.51 6.18 8.29 6.20 4.51 4.48 4.89 5.05 5.80 6.71 8.46 9.58 9.76 9.72 8.79 9.58 9.56 7.42 7.69 7.35 7.57 o .
wnthrown side
i o . . Na,O 3.87 4.02 3.84 4.16 3.85 3.87 3.96 3.75 3.67 3.83 4.12 3.99 3.60 3.13 3.10 3.01 3.45 3.13 3.01 4.04 4.10 3.96 3.93
Eltgul\j[e 2. %gndsat 7 Iflatellli/t[e 1mag(§ (30-m }gnfd 748—2 mergeil wglh ls-zrg(iaf)nd }?) a'cqulreld otn Octobe}r1.14, 1999, of K,0 2.40 2.78 2.61 2.7 1.67 2.62 3.24 3.20 3.15 2.88 2.69 2.40 1.83 0.39 0.37 0.39 0.80 0.66 0.41 1.85 1.88 1.82 1.78 Dike—Feeder dikes that locally intrude unit Taum
© viountain area, ew Mexico Mage cp from Sawyer and others, » SHOWING SCICCL geOgraphic Names. 0.43 0.53 0.45 0.56 0.55 0.45 0.46 0.42 037 0.38 0.89 0.72 0.96 0.20 0.19 0.18 0.30 0.26 0.16 0.76 0.77 0.73 0.74
Volcanic rocks and sediments of the Taos Plateau volcanic field are visible throughout the image. Yellow rectangle P,0, —-AM___ Lineament located by aeromagnetic survey
is the boundary of the Ute Mountain 7.5' quadrangle. Yellow dots indicate the locations of photographs 1 and 2 MnO 0.12 0.11 0.11 0.12 0.14 0.11 0.09 0.09 0.09 0.10 0.13 0.14 0.16 0.17 0.16 0.16 0.17 0.18 0.17 0.15 0.15 0.16 0.15
LOI (%) 0.12 0.89 0.83 1.02 0.97 0.17 0.56 1.44 1.42 0.60 0.52 0.76 119 0.42 0.8 0.84 0.76 0.75 0 0.00 0.84 0.36 0.56 RoR-s2 ¢ Geoczh‘f’m'call analysis sample location—With sample number. See table
Total 99.95 99.51 100.54 100.11 100.61 99.92 99.27 99.43 99.35 99.52 99.63 99.30 98.91 100.11 100.74 100.10 99.82 99.97 100.41 99.46 99.57 99.75 100.03 or vaues Photograph 2. View west across the Rio Grande showing onlapping relation of Servilleta Basalt

Table 1. Approximate height, in meters, of tops
of valley-floor, piedmont-slope, and gravelly
alluvium above Costilla Creek and the Rio Grande
inside and just south of the Ute Mountain 7.5'
quadrangle.

[North, indicates deposits near the northern boundary

of the map area; South, indicates deposits near the
southern boundary of the map area]

Shaded-relief base generated from U.S. Geological Survey 10-m Digital Elevation Model (DEM) data from the National Elevation Dataset, accessed April 2013
at http://ned.usgs.gov/.

Rio Grande del Norte National Monument boundary simplified from U.S. Bureau of Land Management at
http://www.blm.gov/nm/st/en/prog/blm_special_areas/national_monuments/rio_grande_del_norte.htm/ on Aug. 12, 2013.

Figure 1. Shaded-relief index map of the Taos Plateau and adjacent regions of southern Colorado and northern New
Mexico showing outline of Ute Mountain geologic map area. Labeled physiographic volcanic features include: LM, Los
Mogotes; UM, Ute Mountain; SM, San Antonio Mountain; CDO, Cerro de la Olla; NA, No Agua; CC, Cerro Chiflo;
GM, north and south Guadalupe Mountain; CDA, Cerro del Aire; CM, Cerro Montoso; CT, Cerro de los Taoses; TO,

Tres Orejas. Map unit Costilla Rio Grande
Creek North South
Qa 1 _ _
Qay 3 - -
Qai 6 _ _
ot Qg - - 46
Suggested citation:
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Geologic map of the Ute Mountain 7.5" quadrangle, Taos County, New Mexico and Conejos and Costilla Qao, 32 44 63
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http://dx.doi.gov/10.3133/sim3284.

DIVISION OF QUATERNARY AND NEOGENE TIME
USED IN THIS REPORT!

Period or Epoch Age
subperiod

Holocene 0-11.7 ka
Quaternary late 11.7-126 ka
Pleistocene middle 126-781 ka
early 781-2.59 Ma
Neogene Pli_ocene 2.59-5.33 Ma
Miocene 5.33-23.0 Ma

1Ages of time boundaries are those of the U.S. Geological Survey Geologic Names Committee (2010)
except those for the late-middle Pleistocene and middle-early Pleistocene boundaries, which are
those of Gibbard and others (2010). Ages are expressed in ka for kilo-annum (thousand years) and
Ma for mega-annum (million years).

Chemical analysis determined by WDXRF (Wavelength Dispersive X-ray Fluorescence). Analysis carried out by:*Washington State University, Pullman, Wash.; "SGS, Toronto, Ontario, Canada, or; ‘The U.S. Geological Survey.

Northing and Easting values in UTM meters using NAD 27, zone 13.
*Indicates sample site located outside of map area.
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CONVERSION FACTORS

Multiply By To obtain
millimeters 0.03937 inches (in.)
centimeters (cm) 0.3937 inches (in.)
meters (m) 3.281 feet (ft)
square meters (m?) 10.76 square foot (ft?)
kilometers (km) 0.6214 mile (mi)
square kilometer (km?) 0.3861 square mile (mi?)
cubic kilometer (km?) 0.2399 cubic mile (mi®)
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that neither the USGS nor the U.S. Government may be held liable for any damages
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lava flows (Tsb) derived from unknown vents to the west of map area, with eroded remnants of
early erupted Ute Mountain lava flows (Taul). Lava flows of unit Taul were likely erupted from
an edifice largely buried by later erupted flows forming the present day Ute Mountain (unit Taum
on geologic map). Photograph by Ren Thompson, 2012.

This and other USGS information products are available at
http.//store.usgs.gov/

U.S. Geological Survey

Box 25286, Denver Federal Center

Denver, CO 80225

To learn about the USGS and its information products visit
http://www.usgs.gov/

1-888-ASK-USGS

This report is available at:

http://pubs.usgs.gov/sim/3284

ISSN 2329-132X (online)
http://dx.doi.org/10.3133/sim3284




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


