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3763000 dot o Qp 3 hi r ﬂd‘ “ \ e j S Al / 3763000 Qal Alluvium (Holocene)-- Sand, gravel, and mud in and adjacent to modern arroyo channels. Alluvium is typically at or near the grade of modern channels. 0-10 m Py Yeso Formation (Permian, Lef)nardlan)--lnterbedd'ed sandstone, siltstone, dolomitic limestone, mudstone, and gypsum. COHSlStS of four rn?mbers (in ascending
_\-/wx:' ' f Vi f/ﬂo\’ﬁ) ' X q \“.\ 1 s : X /,’/ Qace / IR thick. order): Meseta Blanca, Torres, Caias Gypsum, and Joyita Members. The Meseta Blanca Member constitutes the lower Yeso Formation map unit (Pyl) and the Torres,
$ )\ S :\'}5 .’.T‘*‘."; {\} A K¢ we o SARY ) ™~ . 20p, 5{\ r~N 7 ) Canas Gypsum and Joyita Members constitute the upper Yeso Formation (Pyu). Meseta Blanca Member: interbedded very pale orange (10YR 8/1), pinkish-gray (SYR
2 5o’ 3% ) 35% ?43}" A A ‘T T{ﬁ ( : Paaion : 5\/ - P Qe Eolian deposits (upper Pleistocene-Holocene)-- Eolian sands in active sand sheets and small dunes. 0-10 m thick. 8/1) and moderate reddish-brown (10R 4/6), very fine- to coarse-grained quartz sandstone, are very light gray (N8) to dark reddish-brown (10R 3/4) siltstone and are
at .K“ A\ . : | \\\ ek 4 - p Qﬂ\m dark reddish-brown (10R 3/4) to grayish-red (5R 4/2) slope forming mudstones and shales. About 90 m thick. Torres Member: interbedded pale to moderate reddish-
] \\ v N . Kinz 7" [ Qae Eolian deposits (upper Pleistocene-Holocene)-- Eolian sands and loessic silts locally reworked by alluvial processes. Deposits are stabilized by vegetation in brown (10R 5/4 to 10R 4/6), grayish-pink (SR 8/2) or grayish-red (SR 4/2), fine- to medium-grained quartz sandstone, white (N9) to light gray (N7) gypsum thin layers
\ : \ex (. . ) most areas. Includes thin, discontinuous eolian veneers on stable upland surfaces. 0-5 m thick. and lenses of dolomitized oolitic limestone, and pale yellowish-brown (10YR 6/2) to olive black (5Y 2/1) limestones that ranges from carbonate mudstone to pe;lmdal
i\ Iy ﬁ\ / : or oolitic packstones and grainstones and are locally fossiliferous, dolomitic, and argillaceous. About 140 m thick. Canas Gypsum Member: interbedded very light
% \'ir . T{k \ \"\ \ | Qvwy Younger piedmont alluvium (upper Pleistocene)-- Gravel, sand, and minor mud deposited at low elevations (less than about 10 m) above modern stream grade. gray to white (N8 to N9) laminated to chicken-wire gypsum and minor, thin very fine-grained silty sandstone and a thin, medial, fetid, gypsiferous carboqate mudstone.
3762000 N L Vv / < / 3762000 Alluvium is representative of deposition in a variety of piedmont environments, including alluvial fans, paleovalley and arroyo fills, strath terraces, fill terraces, and About 0 - 10 m thick. Joyita Member: pale reddish-brown (10R 5/4) to moderate reddish-orange (10R 6/6), friable and calcareous, fine- to very fine-gr alngd quartz
?. 7 ( Qe pediment surfaces. 0-15 m thick. sandstones with scattered displacive halite casts and clay flakes on bedding surfaces. The upper beds display low-angle cross beds and ripple cross-laminations. About
\ I 50 m thick.
\\ \ o \ IQT> N Qvo Older piedmont alluvium (middle(?) Pleistocene)--Gravel, sand, and mud deposited at higher elevations (more than about 10 m) above modern stream. Range of ' '
; ::‘ AN \ ‘\ P \ & depositional environments is similar to Qvy. 0-10 m thick. Pa Abo Formation (Permian, Leonardian)--Interbedded dark reddish brown (10R 3/4) mudstone, and grayish red (10R 4/2) to dark reddish brown (10 R 3/4) siltstone,
o ( N SN SY sandstone and, locally, thin conglomerate and rare limestone. About 115 m thick.
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! oA me ( \.u;-:‘,___\w\.m ( SANTA FE GROUP Pb Bursum Formation (Permian, Wolfcampian)--Interbedded medium dark gray (N4) to brownish gray (5YR 4/1) with some grayl'sh red (5R 4/2) shale, medium gray
B . e 5 : " 0 LW Late Miocene(?) to middle(?) Pleistocene (N5) to brownish black (5YR 2/1), peloidal and fossiliferous locally dolomitic limestone, and grayish orange pink (10R 8/2) to grayish orange (10YR 7/4), fine to very
361 : 3% %T-’v'-’ : ‘\'\ ' Dl 3 . ' F BT g7610%0 coarse-grained, very lenticular and trough cross-bedded sandstones. About 60 m thick.
- \3] \ B.L;\' Wik ;""‘"\.':" S - ) "."\l L=t AP (QE? \\‘\ AN N 3 _ ~ r Jf’ 7~ QTyp Piedmont facies undivided--Weakly consolidated sandstone, conglomerate, and minor mudstone. Conglomerate is typically poorly sorted and clast supported. '
ey ,\: : '\(\ 4w -r;: uj\ A \\\ "\\\:\ RN “"\L.‘ . W > [y QTsp Sandstone is typically medium to very coarse and crossbedded or horizontally stratified. Matrix-supported debris-flow deposits are rare. QTsp includes gravelly ve- Pennsylvanian
& 13 @ Q‘\ t; AP ot A\ LN N\ Y . : N A NN neers on pediment surfaces. Clasts consist mostly of Permian sandstone and limestone. o o . o
‘—’*’?3 \ K ] 5 { Ny N \\ ol o IPma Madera Group, Atrasado Formation (subsurface only; Pennsylvanian, Desmoinsian to Virgilian)--Interbedded medium to dark gray (N3 to N5) marine lime-
Q}\ j) / = \)]l } ) M “\ stones, dark gray (N3) to moderate reddish brown (10R 4/6) shale and siltstone, and marginal marine sandstone and conglomerate. About 250 m thick.
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3760000 , /IA“ \ \awy \j\ X & b Foosy 76000 Tse  South Canyon Tuff--Light gray to light purple, densely welded, crystal-poor to moderately crystal-rich rhyolite ignimbrite. Crystals are mostly sanidine and EXPLANATION OF MAP SYMBOLS
N ) AN/ ]} §y ]l\\ N quartz; lithic fragments are common. About 230 m thick. 40Ar/39Ar age is 27.4 Ma (all 40Ar/39Ar ages are from MclIntosh et al., 1991).
Fenle { ! 't Y & Contact between geologic units. Dashed where approximately located.
j VT \ T Lemitar Tuff--Pink, densely welded, moderately crystal-rich rhyolite ignimbrite. Crystals are sanidine, plagioclase, quartz, and biotite; lithics are minor. Thick-
_ LN | ness is about 40 m. 40Ar/39Ar age is 28.0 Ma. Fault showing direction and dip of fault plane. Dashed where approximately located; dotted where concealed. Bar and ball on downthrown block of steep faults. Square
f ] ) . )
e '~ l[ g teeth on upper plate of moderate- to low-angle fault that parallels bedding or cuts out section (younger over older); triangular teeth on upper plate of low-angle fault
\\\ \\\\_\ l : Tw  Vicks Peak Tuff--Light gray, moderately welded, crystal-poor rhyolite ignimbrite. Thickness is about 50 m. 40Ar/39Ar age is 28.6 Ma. that repeats section (older over younger). Arrows show sense of strike slip. Relative strike-slip separation in cross-section shown by T (toward) and A (away).
NS
\ T2 . , S -/ : ')\-I\K T}j La Jencia Tuff--Pink to gray, densely to moderately welded, crystal-poor, rhyolitic ignimbrite that exhibits compound cooling. Upper part of unit is prominently Anticline showing trace of hinge plane and plunge direction. Dashed where approximately located, dotted where concealed.
A FRE Y o o) A0 oy i \ Y% o ( \ ¥ ) \ 375900 flow-banded. Crystals are mostly sanidine and quartz; lithics are typically sparse. Thickness is about 95 m. 40Ar/39Ar age is 28.9 Ma.
) ' \ Y ' : ] : i \1\\\ ‘i\ Syncline showing trace of hinge plane and plunge direction. Dashed where approximately located, dotted where concealed.
33°57'30"'N  — J AN )\ Tsu  Upper Spears Group--Dark- to medium-gray volcaniclastic sandstone and conglomerate. Debris-flow breccias are locally present. Clast lithotypes are mostly
: \ i pper Sp p gray g . . .
: ! ‘ K Que dark gray basaltic andesite (plagioclase- and clinopyroxene-bearing) but also andesite-dacite (plagioclase- and amphibole-bearing) and ignimbrite clasts. 0-80 m thick. Strike and dip of bedding.
T"ﬁk‘ / \ - 33°O7T30N Spears Group terminology used as defined by Cather et al. (1994).
IN A \\1\\ | Horizontal bedding.
2 T La Jara Peak Basaltic Andesite--Aphanitic to slightly porphyritic mafic flows and associated breccias of mostly basaltic andesite composition. Phenocrysts are
- p ghtly porphyr L D .
mostly plagioclase and clinopyroxene. In the quadrangle, the unit occurs as two tongues 0-60 m thick, above the Datil Well Tuff and above the Rock House Canyon Paleocurrent direction based on pebble imbrication or crossbedding.
. i - Tuff.
3758000 : 3758000
st OTsp N\ " | .
) \_ | = Ti  Andesite to basaltic andesite dikes--Mafic to intermediate-composition dikes typically less than 3 m in width. Phenocrysts are mostly plagioclase and clinopyrox-
! . \ } C”Q \ \u' ene. Commonly exhibits greenish alteration. Probably represents intrusive equivalent of the La Jara Peak Basaltic Andesite. REFERENCES CITED
| / | e o . o . . . . .
Qs VY N Tdd Dacite extrusive rocks--Medium brownish gray, plagioclase and amphibole-bearing dome rocks. Forms a single flow unit ~90 m thick with an autobrecciated Cather, S.M., 1983, The Laramide Sierra uplift: evidence for major pre-rift uplift in central and southern New Mexico: New Mexico Geological Society, Guidebook 34,
/ | \ . prownit .
/ | \\\ \ base. Undated, but disconformably overlies Datil Well Tuff and Rock House Canyon Tuff in north-central part of the quadrangle. p.- 99-101.
\ N . , . . . . . .
§ Trh  Rock House Canyon Tuff--Light gray, crystal-poor rhyolitic ignimbrite. Phenocrysts are mostly sanidine with rare quartz, biotite, and hornblende(?). Poorly to Cather, S.M., Chamberlin, R.M., and Ratte, J.C., 1994, Tertiary stratigraphy and nomenclature for western New Mexico and eastern Arizona: New Mexico Geological
AN A\ y ght gray, crystal-p y g Yy y ; ;
3757000 N \ 3767000 moderately welded. Contains local zones of abundant flattened pumice. About 65 m thick. 40Ar/39Ar age is 34.4 Ma Society, Guidebook 45, p. 259-266.
Y l lll | y
'\f_\ | \\‘,(\ Tdw  Datil Well Tuff--Medium brownish gray, crystal-rich rhyolitic ignimbrite. Crystals are mostly sanidine with subordinate plagioclase and minor quartz, biotite, Craig, FM, 1992; Geology O'f part of the area east and west of Quebradas road between mile markers 15 and 20, Socorro County, New Mexico [M.S. thesis]: Socorro,
‘\\\ / }] and pyroxene(?). Lithic-rich and pumice-poor. About 50 m thick. 40Ar/39Ar age is 35.5 Ma. New Mexico Institute of Mining and Technology, 114 p.
v S . . . . . . ..
u‘; f ( \\ ‘ Td Lower Spears Group--Medium- to light-gray volcaniclastic sandstone, conglomerate, debris-flow breccia, and minor mudstone. Clasts are dominated Fagrelius, K.H., 1982, Geology of the Cerro del Viboro area, Socorro County, New Mexico [M.S. thesis]: Socorro, New Mexico Institute of Mining and Technology,
i l 3 by plagioclase- and amphibole-bearing andesite and dacite. Non-volcanic clasts are locally present above transition with underlying Baca Formation. Thickness is ~760 135p.
| \ y . ; ;
\'\ NN ) m. Age range is ~39-36 Ma (Cather et al., 1987). Usage of the term Datil Group is after Cather et al. (1994). o n 30 ' ‘ _
4756000 \‘,\1 ‘ N _ ) 4756000 Mclntosh, W.C., Kedzie, L.L., and Sutter, J.F., 1991, Paleomagnetism and "™ Ar/ ~ Ar ages of ignimbrites, Mogollon—Datil volcanic field, southwestern New Mexico:
| b New Mexico B f Mines and Mineral R Bulletin 135, 79 p.
,/l'” . / ew Mexico Bureau o esa eral Resources, Bulle ,79p
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\\‘} ‘\\ 4 f_{ Tb Baca Formation (middle Eocene)--Fluvial red-bed sandstone, conglomerate, and minor mudstone deposited in piedmont environments. Sandstone is commonly
‘/:l | y / ; / cross-bedded; conglomerate contains pebbles, cobbles and boulders of Paleozoic and Proterozoic lithotypes. Sedimentary-clast dominated facies (Thps ) in most places
‘\\ ) \\‘\ / { underlies the granite-gneiss dominated facies (Tbpg ), in opposition to the normal unroofing sequence seen in Baca Formation exposures in surrounding regions. Both
1] ‘N. -~ : M’ facies were derived from the west, from the Sierra uplift of Cather (1983). About 300 m thick.
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]\il Qai ™
‘\(Y\\ \ Kee  Crevasse Canyon Formation (Coniacian-Santonian?)--Drab to gray sandstone, mudstone, and coal deposited in coastal plain and fluvial settings. Thickness is
\‘\2\ iy, about 300 m. Includes a tongue of marine shale (Mulatto tongue of the Mancos Shale) about 30 m thick, the base of which lies about 50 m stratigraphically above the
{ top of the Gallup sandstone (S.C. Hook, 2007, oral commun.). on AguaBuena75’ Quadrangle
33052?;:00 T | 5754000 Kg Gallup Sandstone (Lower Coniacian)--Fine grained, gray to yellowish gray, regressive coastal barrier-island sandstone and mudstone. About 10-15 m thick. Tran- Unit @rredlaion Ghart
R % j_‘_ /‘__ s e AV ;{Q L 33°550"N sitional between underlying marine shale and overlying coastal plain deposits. .Gt her and GROburn
The | s ‘. 2
aw’ T L ‘? S Kmd D-Cross Tongue of the Mancos Shale (Upper Middle Turonian-Lower Coniacian)--Noncalcareous, medium gray, marine shale. About 90 m thick with a sharp
Ay B LON : : oD : : - : - o Qal || Qe || Qae Kcc
B T ) > I : basal contact and a gradational upper contact. Fossils Prioncyclus wyomingensis (Meek) and Scaphites warreni Meek and Hayden, Prioncyclus novimexicanus
7 TG S ; \ , & -on . .
/R ViR S v\.o ] A b ey | o</ | Que /s 14 (Marcou), Forresteria sp., Lopha sannionis (White), and sparse Ostrea elegantula White. - Kg
W4 : e (O \ ' g /
q, BTN 18 I o —~ - . (! Y . ©
"/ //fas /’ ,! [ ¥ ('-. 2 " \ l /f . s P4 7 Kt Tres Hermanos Formation (Middle Turonian)-Sandstone and shale unit that forms a regressive-transgressive wedge of nearshore marine and non-marine deposits g Quy a
/ T \‘/6 9 ,\\') M\T-'}?,{/:(/; : | [ l/[ s - that is about 80 m thick with a gradational base and a sharp top. Consists of three unmapped members, in descending order: Fite Ranch Sandstone Member (upper Mid- 9 § Kmd
3753000 7’/ ],)’\711 \\ ' B Vll A s P e \ | { ,-/ = /N _;/ - - 3753000 dle Turonian)--highly bioturbated, coastal barrier sandstone that coarsens upward from very fine grained to fine grained. Sandstones are light gray, but weather light to g Quo &
ER \ 5\ =AW \ { ‘( / ‘]) ( dark brown and constitute a 10-12 m thick ridge-forming unit with sharp top and gradational base. Contains Lopha bellaplicata novamexicanum Kauffman. Carthage @] 3 | | Kth
' \ /7 : Member (middle Middle Turonian)--marine, marginal marine, and non-marine sandstone and shale slope-forming unit 58-64 m thick; lower two-thirds contains thin, old
A \ b / \ . narg o Sanast \ \ ) . 3
\ * \ \ ;! / 7 ; fine grained sandstone beds of paludal-lacustrine or crevasse splay origin and discontinuous, cross-bedded channel sandstones. Upper third contains marine shale with QTsf N Kml
P \ | Yy, //‘/ 1 \ fossiliferous concretions and Prionocyclus hyatti (Stanton). Atarque Sandstone Member (lower Middle Turonian)--regressive coastal barrier sandstones that weather 8
\J /’) { { / : light gray to dark brown or buff. Lower sandstones are transitional with underlying shale and constitute a 5-7 m thick, ridge-forming unit that has very fossiliferous 0} Kd
}l S /U i lenses and concretionary sandstone bodies with Pleuriocardia (Dochmocardia) pauperculum (Meek) and Gyrodes spp. Uppermost bed is commonly a brackish water Tsc =
Il / \ coquina of Crassostrea soleniscus (Meek).
AN 7 - s :
ez T // / T /o / s7o2ee Kml Lower part of the Mancos Shale (Middle Cenomanian-Lower Turonian)--calcareous and noncalcareous, gray, marine shale with minor, thin sandstone beds near o kep
By y | PN / 8y base and top. Sharp basal contact and gradational upper contact. Calcareous shale in upper part of unit contains abundant Pycnodonte newberryi (Stanton). Thin sand- ‘5 Tvp §
A SR y Qac stones in basal 15 m contain common Ostrea beloiti Logan. About 135 m thick. IC\I) o 2| | kes
b | s / Kd Dakota Sandstone (Middle Cenomanian)--Gray to yellow, fluvial to marginal marine medium to coarse-grained sandstone and minor mudstone. No body fossils 8 % Tlj T
i - . .
;/ \ o, . N have been found in the Dakota. About 20 m thick. 3 T
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i/ — TRep Chinle Group, San Pedro Arroyo Formation (Upper Triassic)--Red, gray and maroon fluvial mudstone with subordinate sandstone, limestone-pebble conglomer- 8 Ti
» ; Q@ Psu
Voo p{/ Qa ate, and limestone. Forms slopes and valleys. About 165 m thick. L aal L e
L j Psa
/
s / ,f// J / TRes  Chinle Group, Santa Rosa Sandstone (Upper Triassic)--Medium to coarse-grained, locally pebbly, brown to gray sandstone and reddish mudstone. Pebbles are S
Qae ! fj . | {/ chert, quartz, and clasts of sandstone and siltstone. 0-70 m thick. Trh é Pg
| f =
\ J
. Ny / /! 002 N B TRm Moenkopi Formation (Middle and Lower Triassic)--Red-brown, brown, and locally drab continental mudstone, sandstone and minor conglomerate. 0-30 m Tdw () dl-) Pyu
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_ Nk > % S el } A\ i\. _ L : 33°52'30°N Pag Artesia Formation (Permian, Guadalupian? to Ochoan?)--Interbedded moderate red (5R 4/6) to pale reddish-brown (10R 5/4) and very pale orange (10YR 8/2),
A N2 Qe J f '\,5\ o _ = N %\ l\i\ ! ! calcareous and locally gypsiferous siltstones, and very fine to fine-grained quartz, calcareous and slightly micaceous sandstones, with are dark reddish-brown (10R 3/4) T
— I v SEV — - T ' ~ to light olive-gray (5Y 6/1), slightly micaceous mudstones, which have scattered halite casts and are broadly lenticular. Thickness is 0 - 30 m. -
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Base man from U.S. Gealodical Sumvey 1981, from ohotoarans taken 1972. field checked in 1675. edited in 1981 Psa San Andres Formation (Permian, Leonardian)--Interbedded limestone, dolostone, breccia and gypsum. Limestones are brownish-black (SYR 2/1), pale yellow- <
1927 Notth American datum, UTM pro}lection'-_- PO 1N _ ’ ' ' . o ish-brown (10YR 6/2) and medium gray (N5) and range from wackestone to grainstone. Dolostones are brownish-gray (5YR 4/1) to olive-gray (5Y 4/1), and locally 3
1000-meter Universal Transverse Wereator grid, zone 13, shown in red GeOlO gic map Of the C anon Agu a Buena gypsiferous. Local bedded gypsum at top of San Andres Formation mapped separately (Psu). Breccias consist of brownish-black (SYR 2/1) limestone and dolostone =
breccias that grade laterally into thin-bedded, dark gray (N3) limestones. The gypsums are white (N9) to light gray (N7), laminated and poorly exposed. Thickness
1:24,000 . 8 d
1 N “ . quadrangle, Socorro County, New Mexico about 120-150 m.
o = : Pg Glorieta Sandstone (Permian)--White (N9) to very pale orange (10YR 8/2), fine- to medium-grained, friable to well-indurated, crossbedded quartz arenite (Plate
NEW MEXICO 960 0 960 1920 2880 3840 4800 5760 6720 FEET 12). Has scattered coarse-grained, well-rounded, frosted quartz grains, especially in the lower half of the unit. About 40 m thick.
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This draft geologic map is preliminary and will undergo revision. It was produced Open-file Geologic Map 2007
from either scans of hand-drafted originals or from digitally drafted original maps
and figures using a wide variety of software, and is currently in cartographic production. COMMENTS TO MAP USERS
It is being diStribUt_ed in this draft form as part Of_ the bureau's. Open-file map series Mapping of this quadrangle was funded by a matching-funds grant from the STATEMAP program Wfi‘{'
(OFGM), due to high demand for current geologic map data in these areas where of the National Cooperative Geologic Mapping Act, administered by the U. S. Geological Survey, A geologic map displays information on the distribution, nature, orientation, and age relationships 1
STATEMAP quadrangles are located, and it is the bureau's policy to disseminate and by the New MeX'CIO Bur%anu of’\(/?'eﬁloglyTgnd Mmergl Rlesqux:’es, (Dr.FI,Deter A. I\S/Icholle, of rock and deposits and the occurrence of structural features. Geologic and fault contacts are A —_— cosi
geologic data to the public as soon as possible. Director and State Geologist, Dr. J. Michael Timmons, Geologic Mapping Program Manager). irregular surfaces that form boundaries between different types or ages of units. Data depicted “x /A/
. o _ - _ . on this geologic quadrangle map may be based on any of the following: reconnaissance field ) (ﬁ '
After this map has undergone scientific peer review, editing, and final cartographic geologic mapping, compilation of published and unpublished work, and photogeologic interpretation. 7009 < = — 7000
production adhering to bureau map standards, it will be released in our Geologic Map Locations of contacts are not surveyed, but are plotted by interpretation of the position of a given H M ‘8
(GM) series. This final version will receive a new GM number and will supercede New Mexico B f Geol d Mi IR contact onto a topographic base map; therefore, the accuracy of contact locations depends on the 95..‘ &+ Tad ‘(;
this preliminary open-file geologic map. ew MVexico bureau ol €0 ?gy an Ineral Resources scale of mapping and the interpretation of the geologist(s). Any enlargement of this map could cause 6000— Psn Py ~~ ~ Psa Pag? E T,L T‘!’ Teh T.lw A7 Td 4 Tvo T L — ¢ooo
New Mexico Tech misunderstanding in the detail of mapping and may result in erroneous interpretations. Site-specific . AT =T T == -SA[— —— ~ T' v 9 P On TAw
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http://geoinfo.nmt.edu of information for use in locating or designing wells, buildings, roads, or other man-made structures. Ku'
This and other STATEMAP quadrangles are (or soon will be) available The map has not been reviewed according to New Mexico Bureau of Geology and Mineral Resources
for free download in both PDF and ArcGIS formats at: standards. The contents of the report and map should not be considered final and complete until

reviewed and published by the New Mexico Bureau of Geology and Mineral Resources. The views and
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