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;’, > l EXPLANATION OF MINERAL RESOURCE POTENTIAL Kdmu  Upper Cretaceous rocks, undivided—From oldest to youngest Gallup U/A = H/C H/D
o T A \ { ‘ [Entire study area has low mineral resource potential for all metals (except as noted Sandstone, D-Cross shale tongue of the Mancos, Tres Hermanos For- t d
A f below) and geothermal energy, at certainty level B, and for coal, uranium, and oil and mation, Rio Salado shale tongue of the Mancos, and the basal Dakota = s
| 4 gas. at cessinty level €] Sandstone which unconformably overlies the Upper Triassic Chinle =
Geologic terrane having moderate mineral resource potential for the formation (Rkc). Swarms of late Oligocene monzonite dikes intrude e M/C M/D
M/B commodities Hsted below, with certainty level B Cretaceous and Triassic rocks in the southwestern part of the map g MODERATE MODERATE
Commodities area. The dikes trend N. 7° W. to N. 10° E. and are intruded into W |UNKNOWN POTENTIAL POTENTIAL
near-vertical faults and fractures and form low ridges. Dikes weather Z |poTENTIAL L/D
1 Tungsten, bismuth, molybdenum, and lead to a light brownish yellow and brownish gray 2 P ow
/ 2 Silver and gold ke Chinle Formation (Upper Triassic)—Red to purplish-red siltstone, silty & POTENTIAL
/ 3 Fluorite and tangsten shal?, and mudstone interbedded with a few lenses and interbeds of L
) reddish-brown pebble and granule conglomerate; pebbles are poorly N/R
N 4 Manganese, cobalt, nickel, tungsten, and molybdenum sorted, subrounded to rounded quartz, feldspar, and minor limestone. Q POTNEzT, -
: 5 Manganese, cobalt, nickel, and molybdenum Formation is unconformably overlain by Dakota Sandstone; basal =
contact not exposed. The formation is thrust northeastward over Yeso A B C D
fsp Formation (Py), Glorieta Sandstone (Psg), and ‘San Andres I__ime- LEVEL BF SERTANTY
CORRELATION OF MAP UNITS stone (Psa). Only the upper 350450 ft of formation crops out in the
L study area. Swarms of late Oligocene monzonite dikes (described
above under Kdmu) intrude the formation in the southwestern part of LEVELT; O?’;N':FAS LO LERE LEVELS OF CERTAINTY
3 the map area
"z Qal } Holocene Psa San Andres Limestone (Lower Permian)—Dark-gray, thin- to medium- H High mineral resource potential A Available data not adequate
Q Holocene t_)edded, fine-'to medium-grained limestone interbedded with a few M Nidarate iieral rasoiice B Datdindicate geclogictenvitonmentand
- and lithe-gray to light-yellow sandstone and gypsum beds i )
Qac Qt Pleistocene ~ QUATERNARY Psg Glorieta Sandstone (Lower Permian)—White, light-yellow, and light- patantial suggeet. evel. of rasguros:pateritial
: 3 gray, medium- to coarse-grained, crossbedded sandstone, which L Low mineral resource potential C Data indicate geologic environment, give
\ Tscg’ e T R — forms tors and cliffs in the southwestern part of the study area. Basal U Unknown mineral resource good indication of level of resource
| Qg beds are intercalated with upper beds of Yeso Formation (Py). Unit is potential potential, but do not establish activity
/ ~ about 150-170 ft thick N No known mineral resource of resource - forming processes
Tt Pliocene Py Yeso Formation (Lower Permian)—Interbedded buff, reddish-orange, potential : ; :
L P dvellowish-arsusiici d et hite to liaht-vell D Deata clearly define geologic environment
Tsca and yellowish-gray siltstone and sandstone, white to light-yellow gyp- § level of resour A
Pliocene to sum, gypsiferous siltstone, and medium-gray limestone. Basal contact R
‘ Tsv Middle * TERTIARY not exposed indicate activity of resource - forming
L - S - Pa Abo Formation (Lower Permian)—Chiefly medium-red siltstone and processes in all or part of the area
2 e el Tap Miocene fine-grained sandstone and a few beds of granule and pebble con- Diagram showing relationships between levels of mineral resource
Toc glomerate, medium-red sandstone, and light-gray to light-yellowish- . . .
{ 26 ~+Tscg ) ) gray limestone. Upper and lower contacts of formation not exposed in potential and levels of certainty. Shading shows levels that apply to
A Unconformity the map area this study area
bl Ot ks [Pmu Magdalena Group (Pennsylvanian), undivided—Composed mostly of
Kdmu } Upper Cretaceous } CRETACEOUS medium- to thick-bedded, light- to medium-gray limestone with inter-
Unconformity bedded sets of medium- to thick-bedded, light-yellowish-gray,
medium- to coarse-grained sandstone, granule sandstone, and con-
Re } Upper Triassic } TRIASSIC glomeratic sandstone. Lower part of unit forms massive hogbacks and
‘ L Unconformity f!atirons along tt'xe western escarpmfant o_f the Sierra Ladrones. Len-
i APPROXIMATE BOUNDARY OF ticular thrust slices of Pennsylvanian limestone occur along the
! Psa southern part of the Jeter thrust fault at the base of the eastern escarp-
: SIER RA LADRONES \_ ment of the Sierra Ladrones. Upper contact of unit not exposed in the
WILDERNESS STUDY AREA Psg study area. Lowermost limestone beds of unit disconformably overlie
( NM-020-01 6) o Lower Permian PERMIAN Mississippian Kelly Formation along the middle and lower parts of
p Mule Canyon in the southern part of the study area
Pa Mk Kelly Formation (Mississippian)—Upper part consists of Ladron Mem-
ber (090 ft thick) which disconformably overlies the Calosa Member
Pmu PENNSYLVANIAN and is composed of medium-bedded, light-gray crinoidal limestone
that contains abundant white to brown chert nodules. Caloso Member
Mk e bR o (040 ft thick) is composed of massively bedded, medium-gray,, fine-
Unconformity grained dolomite and dolomitic limestone deposited unconformably
B on Precambrian granitic rocks. Both members wedge out against an
pEam erosional surface on Precambrian rocks northwest of Cerro Colorado
p€cg in the southern part of the study area
p€am Quartz monzonite (Precambrian)—The youngest Precambrian pluton
p€gg of the map area underlies the northeastern part of the study area and
Unconformity intrudes the Precambrian granite gneiss (p€cg) and the meta-
| PRECAMBRIAN volcanics (p€mv) in the northeastern and eastern parts of the area.
pCasp The quartz monzonite is light orange to buff and coarse grained and
even grained. It is composed of biotite and muscovite and about equal
pEmv amounts of potassium feldspar, sodic plagioclase, and quartz.
Accessory minerals are epidote, magnetite, and apatite. Contains
PEqo xenoliths of quartzite, amphibolite, and metavolcanic rocks; weathers
pCg to knurled surfaces
J p€cg Granite gneiss (Precambrian)—Ranges from fresh or nearly unaltered
/ Qal porphyritic granite gneiss to argillized porphyritic granite gneiss along
Cincis ] the footwall of the Jeter thrust fault in the eastern and southeastern
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parts of the study area. The nearly unaltered facies that occurs south

34°22'30" < Kdmu—16 . 20 v i
75 5 : fov 7 e 34722730 [in., inch; ft, foot] and southeast of Ladron Peak where it occurs in thrust slices is a
¥ Qal Alluvial deposits (Holocene)—Light- gray to light-brown sand and silt and medium- to coarse-grained, light-reddish-brown to light-brownish
] 2 intercalated gravel deposited in the Rio Salado and its major and reddish- orange, porphyritic gneissic rock composed of about 30—
gy, tributaries,, and in the major valleys along the eastern slopes of the 40 percent phenocrysts (2-10 mm across) in a fine- to medium-
e Sierra Ladrones; unit locally includes colluvium grained matrix of feldspar; the phenocrysts and matrix are composed
Ql Landslide deposits (Holocene and Pleistocene)—dJumbled, angular of potassium feldspar, sodic plagioclase, muscovite, and quartz. The
f travertine blocks in a matrix of crushed travertine and conglomerate altered granite gneiss crops out within faulted and thrust-faulted
3 of the Santa Fe Group (Tscg). Deposits occur along undercut cliffs of blocks along the eastern and western slopes of the Sierra Ladrones.
travertine (Tt) north of the Rio Salado The altered facies is light gray to light orange; the potassium-feldspar
Qt Talus deposits (Holocene and Pleistocene)—Angular blocks of all the and sodic-plagioclase phenocrysts and matrix are strongly argillized
! Precambrian rocks and Pennsylvanian limestone that underlie the and silicified, and the muscovite is aligned along the foliation. These
western part of the Sierra Ladrones occur as major talus deposits alteration zones parallel the Jeter thrust fault and other unnamed
along the northeast, north, and west slopes of the Sierra Ladrones faults and grade laterally away from the faults through slightly altered
Qac  Alluvial and colluvial deposits (Holocene and Pleistocene)—Unsorted to unaltered granite gneiss. Along the traces of these faults the granite
pebbles and cobbles of Precambrian and Paleozoic rocks in an unbed- gneiss is shattered and sheared
s R W 0 1 ded or crudely bedded, light-brown to light-red sand and silt; unit p€gg Gneiss and granite (Precambrian)—Unit ranges from coarse-grained
' locally includes talus and eolian deposits. Mantles the travertine (Tt), granite to coarse-grained gneiss; locally it grades into gneissic granite
gocd and Yeso Formation (Py), Abo Formation (Pa), and Pennsylvanian and contains hornblende, muscovite, and biotite. Granitic gneiss is
limestone of the Magdalena Group (IPmu) in small valley in western light reddish gray and light red and is composed of feldspar pheno-
part of the area crysts (1/8 to1 in. across) in a matrix of feldspar, quartz, hornblende,
Qp Piedmont slope deposits (Pleistocene)—Light-gray to light-brown, mod- muscovite, and biotite
erately well sorted to poorly sorted, angular to subangular sand, silt, p€asp Amphibolite, schist, and phyllic (Precambrian)—Interbedded amphi-
and gravel deposited on terraces cut on Pliocene and Miocene bolite, quartz-muscovite schist, and phyllite with a few lenses and
1 sedimentary rocks and Precambrian granite gneiss (p€cg) along the interbeds of quartzite. Aphibolite ranges from coarse-grained through
t eastern margin of the eastern slopes of the Sierra Ladrones fine-grained to foliated beds and is composed of about 60-80 percent
‘ o Qg Gravel deposits (Pleistocene)—Poorly sorted, unbedded angular to sub- blue-green hornblende, 20-30 percent plagioclase, and 5-10 percent
o angular fragments of Precambrian and Paleozoic rocks from the quartz. Phyllite and schist are composed mostly of muscovite, quartz,
5 e higher elevations of the Sierra Ladrones that are deposited on a feldspar, and minor biotite, magnetite, and epidote. Quartzite is white
h terrace cut on the Pliocene travertine and the Pliocene conglomerate to light gray and foliated and contains fine muscovite laminae. Unit is
5 } A of the Santa Fe Group in the southwestern part of the study area intruded by granite gneiss (p€cg) and quartz monzonite (p€gm) at
, £ - Vbl Tt Travertine (Pliocene)—White, light-yellow, light-red, and tan dense lime- Ladron Peak
. = pal 1% S50 stone beds that locally show concretionary structures and leaf pE€mv  Metavolcanic schist and gneiss (Precambrian)—Metamorphosed pink
<= S Tecq s VAR K imprints and enclose chert and limestone pebbles. Unit was deposited to purple siliceous dacite and rhyolite flow, ash-flow tuff, and minor
P £ 5] = : on an erosional surface cut on Lower Permian Abo Formation, Yeso interbedded basalt flows. The siliceous flows and ash-flow gneisses
; = 2| Formation, Upper Triassic Chinle Formation, and the Pliocene con- and schists are composed of broken and sheared, elongated
< j glomerate (Tscg) of the Santa Fe Group. Unit is 0-110 ft thick plagioclase crystals in a foliated, compacted matrix of feldspar, quartz,
Z ¢ Santa Fe Group (Pliocene to Middle Miocene) and ferromagnesium minerals. Unit is intruded by granite gneiss
, > ! Tscg  Conglomerate (Pliocene)—Composed chiefly of subangular to subroun- (p€cg), quartz monzonite (P€qm), and granitic gneiss (p€gg)
eV 9Ny 10 ded fragments (1/4 in. to 2 in. across) of Precambrian granitic meta- p€qc  Quartzite and conglomeratic quartzite (Precambrian)—Massive white
o 3 sediments, metavolcanics, and Paleozoic limestone in a sand and silt quartzite, schistose muscovite quartzite that contains numerous
7 matrix Unit is crudely bedded and light reddish gray. Unit was amphibolite inclusions, and conglomeratic quartzite
ol ) > } deposited unconformably on older Tertiary, Mesozoic, Paleozoic, and p€g  Granitic gneiss (Precambrian)—Orange to reddish-orange, coarse- to
cedar y i o | Precambrian rock units and downfaulted against older Tertiary rocks medium-grained granitic gneiss; textures range from gneissic to
= o along the flanks of the Sierra Ladrones massive. Unit underlies Cerro Colorado along the eastern boundary
© ol Tsfg Fanglomerate (Pliocene)—Unsorted, unbedded, angular to subangular of the study area
‘ S and subrounded boulders and cobbles of Precambrian metavolcanics,
i R metasediments, granite gneiss, and quartz monzonite. Unit deposited
pos ; y along northern lower slopes on metavolcanic quartz monzonite MAP SYMBOLS
7 £ N (p€gm) and siliceous metavolcanics (p€mv). Unit is overlain by con-
= 4 G Z 3 S glomerate of Santa Fe Group (Tscg) Contact—Dotted where concealed
% Tsv Volcanic conglomerate (Pliocene)—Composed of well-rounded dark-
) S red cobbles and pebbles of porphyritic andesite in a matrix of granules Fault—Dotted where concealed; U, upthrown side; D, downthrown side;
f: and sand-sized dark-red andesite. Unit occurs in faulted blocks in the arrows show relative direction of movement
; | headwaters of Canon del Alamito in the northeastern part of the study v—y—v=y Thrust fault—Dotted where concealed, angle of dip originally less than
i 5 I BY area 45°. Dip of fault shown by barbed arrow. Sawteeth on upper plate
‘ i 5 Tsp Popotosa Formation (Miocene)—Light-gray and light-greenish-gray to —2%  Gtrike and dip of beds
S y medium-reddish-brown and purple, thin- to medium-bedded, fine- X . -
> o3 58 G WISy ) S AL grained silty and argillaceous sandstone; contains lenses of pebbles 2! Strike and dip of foliation
and numerous white to light-red volcanic ash beds 6 in. to 10 ft thick X  Prospect pit
= Formation is unconformably overlain by conglomerate of Santa Fe
Group (Tscg) —  Adit
. Tscs Conglomerate and sandstone (Miocene)—Crudely bedded fanglom- +«  Caved adit
‘ erate and sandstone. Fanglomerate is crudely bedded, light gray to
/ light brown, and composed of subrounded pebbles and cobbles of
\ / Precambrian schist, gneiss, quartzite, granitic rocks, and upper
e \ & ol fix st , Paleozoic rocks in an indurated sand- to pebble-sized matrix The
I A [ / AW ; & W T interbedded sandstones are light gray and moderately well bedded
4 ‘ \ }g y and contain 1- to 3-in.-thick lenses of well-rounded pebbles of Pre-
v S cambrian and Paleozoic rocks. Unit is a faulted block between the
' ¥ N§ ) ; ; northeast-trending Jeter fault and an unnamed north-trending fault in
: ekt o 7= ’} 7)) 3 the southeastern part of the study area
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MAP SHOWING MINERAL RESOURCE POTENTIAL, GEOLOGY, AND SELECTED AREAS OF CLAIM ACTIVITY OF THE
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