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651800 S NETERN ) I C/“\\JJ' F 2001000 DESCRIPTION OF MAPUNITS Correlation of Units
Vil Ve N e 0 g | Silver Creek 7.5’ quadrangle
! ST~ T Surficial Deposits UPPER EOCENE-OLIGOCENE VOLCANIC, INTRUSIVE AND
(e i) A Q T 34200N _ _ _ VOLCANICLASTIC ROCKS "
OV ~L S Qsy  Sand and gravel (Holocene)—Sand, gravel, and minor mud in modern active Tlp LaJaraPeak Basaltic Andesite (upper Oligocene)—Mdfic flowswith N Qs
P N S - river and arroyo channels. 0-20(?) m thick. _ associated tephra and minor eolian sandstone. Flows exhibit trachytic textures N
}L 28 \/ | " Qal  Alluvium (Holocene)—Sand, gravel, and mud adjacent to modern arroyo and locally and phenocrysts are clinopyroxene and plagioclase + amphibole. S
AN Ry T, S river channels. Alluvium istypically at or near grade of modern channels, except Individual flows are 1-5 m thick. Not dated in quadrangle; age range is ~27-24 Q Qal
\'|\ ' : \\\ 7 g Qal ™ N in local areas. 0—20(?) m thick. Maregionaly. =X
3800000 Py o ~ 3800000 Qae Eolian and alluvial deposits (upper Pleistocene-Holocene)—Eolian sands and Ti  Basaltic andesitedikes (upper Oligocene)—Mafic dikes 0.5-1.5 m thick. Qae
i NS i PN loessic siltslocally reworked by alluvial processes. Deposits are stabilized by Undated on quadrangle, but regionally are associated with La Jara Peak Basaltic N
EONR )@( ot / gAY f j /\/ X vegetation in most areas. Includes thin, discontinuous eolian veneers on stable Andesite. En echelon dikes exposed within fault slivers of the Cerro Colorado N
e S ; 1 2% ! )c/ 1 ol / u;} upland surfac&_ that areinti m_ately intertongued with all uvium. 0—2 m thick. fault suggest a dextral component to this moderately dipping normal fault. g Qt
| 7 RP U 4? w(‘ A \\ Qt  Terracedeposits (upper Pleistocene-Holocene)—Fluvial gravels and sands that Tvp Vicks Peak Tuff (upper Oligocene)—Distal outflow of crystal-poor, high-silica N N
| h 7 97 D\ 2 Wil / N form strath terraces ~5-15 m above modern stream grades. 1-5 m thick. rhyolite ignimbrite erupted from Nogal Canyon calderain the southern San Mateo j < Quy
= s g iy [ T Quy  Younger valley-fill deposits (upper Pleistocene)—Gravel, sand, and mud that Mountains. Ageis 28.6 Ma (Mcintosh et al., 1991). N
A S 0/ 7. K NER ), v form terraces less than about 30 m above modern stream grade. Alluvium is Thm HellsMesa Tuff (lower Oligocene)—Crystal-rich ignimbrite containing crystals 3| P Qvo
3799000 i) LA el Al /7 Pras< 3799000 representative of deposition in avariety of piedmont environments, including of biotite, quartz, plagioclase, and sanidine. Erupted from the Socorro caldera at gl v
s W 5 \ /‘/\/ LA 7T / L\ d alluylal fans, paleoval_ley and arroyo fills, strath terraces, fill terraces, and 32.1 Ma(Mclntosh et al., 1991). @ Qo
: () S/ _{’/), pediments. 0-20(?) thick. _ Tds SpearsGroup (upper Eocene-lower Oligocene)—Grayish-purple volcaniclastic Q-
= s 7 }} ‘{\ | /%w,/ /i L//g/w% Qvo  Older valley-fill deposits (middle Pleistocene)—Gravel, sand, and mud that sandstone, mudstone, and conglomerate that interfinger regionally with extrusive
Wl 7 N7 YOAG o form terraces more than about 30 m above modern stream grade. Range of volcanic rocks in the Mogollon-Datil (Cather et al., 1994a). Only exposed in a
s A5 A i 7 e | ' depositional environmentsis similar to Qvy. At least two aggradational episodes small fault block along Cerro Colorado fault on north side of the Rio Salado. - v
i //"'/ j N S L are represented by Qvo. 0-30(?) m thick. Yy
4 QTslsm, -{ A Qpo Older piedmont deposits (middle to lower (?) Pleistocene)—Weakly cemented PALEOZOIC ROCKS pd
& dluvia gravels and sands that occupy the highest post-Santa Fe Group |landscape Py  Yeso Formation (Permian)—Gray to orange sandstone, siltstone, limestone and a
3798000~} =4 Al L= 3798000 positionsin the northern part of the quadrangle. 1-10 m thick. gypsum. Exposed in fault blocks along Cerro Colorado and Silver Creek faults.
v IPb  Bursum Formation (Pennsylvanian—Per mian)—Interbedded limestone and red
| s _ SANTA FE GROUP o sandstone-siltstone exposed in fault slivers along the Cerro Colorado faullt. J
Jotoar t g = Deposits of the Santa Fe Group were subdivided based on textural criteriaand IPm  Madera Limestone (Pennsylvanian)—Gray to brown fossiliferous limestone <
A ¢ DL 1= were then further subdivided on the basis of provenance (Cather, 1997). Deposits and shale, and sandstone. About 600 m thick. \J Y]
! | containing predominantly (>50%) Paleozoic and Precambrian detritus are denoted by (s). Mk Kelley Limestone (lower Mississippian)—Gray to light brown limestone H g
Those consisting dominantly of volcaniclastic rocks are indicated by (v). Deposits of (commonly crinoidal), sandstone, and shale. Paleokarst features are common. 0 .=
) \, | SN mixed siliciclastic, calciclastic, and volcaniclastic provenance are denoted by (m). These rocks are strongly altered (oxidized iron) in places, particularly where the N ¥ _
: SR ‘ Cerro Colorado and Ladron faults intersect. About 30 m thick; thins to north. - .
3797000 ﬁf\\';}ir—‘ 1 BT AT 3797000 Sierra Ladrones Formation (Pliocene to lower Pleistocene). S Tis
2 WSRO QTspcs Conglomer ate-sandstone piedmont facies—Characterized by varying, PROTEROZOIC ROCKS <
s \w\\\ SN | subequal proportions of conglomerate and sandstone. Conglomerate is mostly Ys Mesoproterozoic(?) granite—Medium-grained unfoliated granite and associated W
l\{‘\ e clast-supported and poorly sorted. Sandstone is typically medium to very coarse- granitic pegmatites. This granite appearsto intrude Xgn and is only seen northeast vl sl
LR e gy o L N grained, commonly pebbly, and exhibits crossbedding or horizontal stratification. of the Ladron Fault. 2.
ae1raon SN 10 AT Mudstone is minor unit. Consists of upper and lower tongues. The lower tongue Xgn Paleoproter ozoic medium-grained granite gneiss—Generally strongly foliated/ . v _— 7]
7/ qat occurs mostly east of the Cerro Colorado fault and exhibits mostly southerly lineated. Two-feldspar granite gneissis pink due to higher proportion of K-spar to "E c ! IP T
L 34°17'30"N paleoflow. The upper tongue buries the Cerro Colorado fault and shows mostly plagioclase. Biotiteis often atered to chlorite. Appears to intrude Xmgn and older \l‘ 8
3796000 3796000 southerly to easterly paleoflow. Includes pediment veneer on southwest flank of rocks. This gneiss does not appear to be a higher-strain variety of Xmgn because o T.
Cerro Colorado that consists of poorly sorted conglomerate composed primarily the primary grainsizeis so different asis the proportion of biotite (much morein o« VP
of Paleozoic limestone and sandstone clasts with subordinate granite. Lower Xmgn) and the finite strain appears to be comparable between Xgn and Xmgn. 5_ :
contact has considerable relief in many places and dips more steeply to the east Xmgn Paleoproterozoic M egacrystic grano-diorite gneiss—Two-feldspar gneissis Thwm
than the constructional top which projects westward to a dissected low relief very similar in composition to Xgn except that the proportion of biotite is much
Y pediment cut into Proterozoic basement. higher. Composition ranges from granite to grano-diorite probably reflecting the ‘ &‘8’ T4
mmw local composition of assimilated country rock (Xa and Xfgn). The strongly foliated/ < s
® A “7’\1‘1 QTsbs Sandstone-dominated basin-floor facies—Characterized by lineated gneissis generally pink dueto large K-spar crystalsthat are plastically
\ )\ a,, (.. l = ‘E\ ,\ : = conglomerate/sandstone ratio of less than 1/2. Conglomerate is clast-supported deformed into ribbons 10-20 cm long. Shear sense is difficult to determine in S ,
3795000 ot FEPrm 3795000 and occurs in tabular or lenticular units <2 m thick. Sandstone is very fineto very outcrop, probably reflecting alarge component of pure shear. However, K-spar R
5 coarse grained and exhibits mostly of horizontal stratification. Mudstoneis porphyroclasts viewed parallel to lineation and perpendicular to foliation Lol P 4 |
Q’To common and occurs as tabular units which locally compose as much as 20% of occasionally indicate top-west (thrust sense in present orientation) shear.
the unit. Unit was deposited by low-gradient bedload streams and associated J ¢ =R
floodplains. Paleoflow was non-systematic. Xfgn Paleoproterozoic fine-grained gneiss—Felsic to intermediate gneiss of uncertain N
g QaTs m QTsbsm Basin-floor deposits—Consists of subequal sandstone and mudstone with protolith. Gneissis generally felsic, composed mostly of K-spar and quartz) and is ‘% §
’ subordinate conglomerate. Sandstone and pebbly sandstone is horizontally quite fine-grained. In places, mylonite zones are present within this gneiss, however Q| > 1Pm
stratified or trough crossbedded and forms broad, lenticular bodies 0.5-3 m thick. it appears that the fine grain sizeis primary. It is generaly strongly foliated/lineated ‘i'-‘ s
3794000 3794000 Mudstone isindistinctly bedded, forming tabular units 0.5-2 m thick and to asimilar degree as Xgn, Xa, and Xmgn with respect to the finer grain size. This < | & 1Ps
commonly contains weakly developed cal careous paleosols. Conglomerate is rock isintimately interbedded with amphibolite with sometimes indistinct contacts Q. N
mostly clast supported and occurs in channel-form, commonly incised units as leading to more intermediate compositions. The association with amphibolite &F Mk
much as 2 m thick. Paleoflow was highly variable in direction. suggests that the protolith was afelsic volcanic rock or sedimentary rock derived
QTsbc Basin-floor travertine and related calcar eous deposits—Mesa-forming from rhyolites in abi-modal volcanic field. However, no primary volcanic or J
carbonate deposits interbedded with QTsbsm. To the north and east, unit consists sedimentary features were observed in the field. ,2:
of tabular bedded travertine deposits as much as 57 m thick. Ostracodes present _;
in thin sections attest to the former presence of pondsin this area. To the south Xa Paleoproterozoic amphibolite—Amphibole-plagioclase mafic schist. Generally vl &
and west, unit thins and becomes more clastic-rich. Near La Jencia Creek the unit strongly foliated similar to the Xfgn it isinterbedded with. Also appears as | <
3793000 3793000 grades into carbonate-cemented sandstone, and pinches out westward against sometimes large screens within younger metaplutonic rocks. In places, what appear Q Q Y‘.’S
fluvial deposits of QTsbsm near the Cerro Colorado fault. to be relict amygdules are filled with plagioclase suggesting that these rocks g X
represent basalt flows rather than intrusive rocks. o
Popotosa Formation (lower Miocene—upper Miocene) w| Y Xgn
i Tppc Conglomeratic piedmont facies—Characterized by conglomerate/sandstone = r§
ratio of greater than 2/1. In this and other facies within the Popotosa Formation, 3 b Amgn
detritus was derived dominantly from mid-Tertiary volcanic rocks. Siliciclastic REFERENCES al
and calciclastic deposits in the Popotosa Formation occur locally in the Cather, S. M., 1997, Toward a hydrogeologic classification of map units in the Santa Fe g— X£gn Xgn | Xa
3792000} 3792000 stratigraphically highest part of the unit east of the Silver Creek fault near the Rio Group, Rio Grande rift, New Mexico: New Mexico Geology, v. 19, no. 1, p. 15- =
S |V, Salado. These are probably equivalent to the fanglomerate of Ladron Peak of 21.
aetson d L { =\ 29 ‘ % 7‘ S / ) ;/Z VNS w < ; /// mm J \ﬂ A7) Machette (1978). Conglomerate is mostly clast-supported, crudely imbricated, Cather, S. M., Chamberlin, R. M., and Ratté;, J. C., 19944, Ter_tiary stratigraphy and
! IR - \)]7‘:/ Qae 7 JIf L : | ] [ VoA ({ 1 < Mll ( Quyl 0 N\ /\CK\ t/\\\\x‘ A and poorly sorted. Matrix-supported debris-flow deposits are common in this nomenc_lature f(_)r Weste_rn New Mexico and eastern Arizona: New Mexico .
awe || | g = QTsbimy, | 1 . ~ L Ly | person facies; in areas where debris-flow deposits are voluminous, they are mapped Geological Society, Guidebook 45, p. 259-266. Sedivuminlty rocks Valeanic rocks Totrusive rocles
'(\/ = | } ‘ S e A5731T « I \ separately as facies Tpdc. Sandstone in Tppc is medium to very coarse grained Cather, S. M., Chamberlin, R. M., Chapin, C. E., and MclIntosh, W. C., 1994b,
; . — ‘ : , ‘ ‘* ‘ . ‘ — : . and commonly exhibits crossbedding or horizontal laminations. Mudstone is rare, Stratigraphic consequences of episodic extension in the Lemitar Mountains,
107730 305000 306000 307000 308000, . 309000 310000 311000 ,312000 313000 314000 315000 (076000 occurring mostly as thin discontinuous drapes. Paleoflow was eastward. central Rio Grande rift, in Keller, G. R., and Cather, S. M., eds., Basins of the Rio
Tpdc Debris-flow-dominated facies—Characterized by a dominance of very poorly Grande rift: Structure, stratigraphy, and tectonic setting: Geological Society of EXPLANATION OF MAP SYMBOLS
sorted conglomerate that is matrix-supported and typically very well indurated. America, Special Publication 291, p. 157-170. —— b loaic units o lithofacies within Santa Fe G
Clasts are virtually all derived from Tertiary volcanic rocks. Fills paleovalleysin Chamberlin, R. M., 1982, Geologic map, cross sections, and map units of the Lemitar " Dg;‘;aefjtW“;‘fg::ear;)gfg’x?r%;:,;'}f)ggte'g ofacies within Santa e Group.
Base from U.S.Geological Survey provisional edition, 1985 . . . the basal part of the Popotosa Formation in the Lemitar Mountains area Mountains, Socorro County, New Mexico: New Mexico Bureau of Mines and '
1000- metor UTM a1 ticks, zone 13, showninred oo oo GeO|Og|C I\/lap of the the Silver Creek 7.5- min q uad rangle «Geologyq, (Chamberrl)in, 1982: Catpher et ., 1994a). Mineral Resources, Open-file Report 169, 3 plates, scale 1:12,000.
o o Tppcs  Conglomer ate-sandstone piedmont facies—Characterized by conglomerate/ Machette, M. N., 1978, Geologic map of the San Acacia quadrangle, Socorro County, coBe 0 fors” Fault showina directi d dip of fault ol dol d d of
Steven M. Cather and Adam S. Read sandstone ratio between 2/1 and 1/2. Conglomerate is mostly clast-supported and New Mexico: U.S. Geological Survey, Geologic Quadrangle Map GQ-1415, scale 3/ I?ukt S I_owm% lLecOtllor;]an Ip of fau tt f’ alne atnd'pdu?tgfj anh trend o led
N poorly sorted. Sandstone is fine to very coarse grained and commonly 1:24,000. _ _ ton 30 E'i er? dIBeISI. naz € n\;\r/]rerer?[t))rl)roElr_rll_a etr?/ gca © ; (I) te \]:vr ereron;:ealf '
o May, 2003 horizontally stratified or trough crossbedded. Mudstone is minor. Paleoflow was Mcintosh, W. C., Kedzie, L. L., and Sutter, J. F., 1991, Paleomagnetism and ""Ar/*"Ar ar and bail on downhthrowh block. 1 eeth on Upper plale Ot reverse tault.
" eastward. ages of ignimbrites, Mogollon-Datil volcanic field, southwestern New Mexico:
- , L Tpps Sandstone-dominated piedmont facies—Characterized by conglomerate/ New Mexico Bureau of Mines and Mineral Resources, Bulletin 135, 79 p. . ) ) .
. Ma%cguucs?zc(;)lg;non ] PP et Iessthanpllz Tl candsonadtone ratio}gl;reatgr thon /1. Weber, R. H., 1071, K-Ar ages of Tertiary igneous rocks in central and western New ‘/,&/ Anticline showing trace of hinge plane and plunge direction. Dashed
// . 0° 23 East Blence for the 218 Sandstone is dominantly horizontally stratified with subordinate trough Mexico: Isochron/West, no. 71-1, p. 33-45. where approximately located, dotted where concealed.
At Map Center i i - . . . . .
Z I g 1 224,01 I f;gﬁeﬂﬁ:?f |'£§ ?ﬁ;ﬁ?ﬁiﬁﬁfﬁlgﬁ (Ie?)?tl oS\l/vav?/c;sngdenagriI?chsstv?/sarcgép sandes /_%/ Syncline showing trace of hinge plane and plunge direction.
0 0.25 0.5 1 15 2 Tptsm Transtional playa-margin facies—Characterized by sandstone/mudstone ratio
Grnteounan | santomosomg | Lomiar e s, | (¢ of between 2/1 and 1/2. Sandstone is horizontally laminated and forms thin Monocline showing trace of anticlinal hinge. Dashed where approximately
__,—‘ tabular beds (<0.5 m). Sandstone is intimately interbedded with tabular located. dotted where concealed '
™ ™ e—— e T mudstones that are structureless and dominantly red-brown in color. /(/ ’ '
0 025 05 1 15 2 D R A I:T Conglomerate israre. The playa-margin facies represents interfingering of distal
piedmont and sand-flat deposits with playa mudstone. Near Silver Creek, . . . . N
CONTOUR INTERVAL 20 FEET NMBGMR OF-GM 75 paleoflow was generally northward due to deflection of regional easterly /50. s g:ﬁfﬁg_d'p of bedding (dip and dip direction shown around Cerro
COMMENTS TO MAP USERS NATIONAL GEODETIC VERTICAL DATUM OF 1929 pal eoflow by the Silver Creek volcano.
Tplm Playa facies—Characterized by a dominance of mudstone (sandstone/mudstone Vertical bedding
A geologic map displays information on the distribution, nature, orientation, and age relationships This work was performed under the STATEMAP component of the USGS This draft geologic map was produced from scans of hand-drafted originals from retio islessthan 1/2). Mudstone is _mostly rec_i-br_own with un_cor_nmon greenisn- /( '
of rock and deposits and the occurrence of structural features. Geologic and fault contacts are National Cooperative Geologic Mapping Program. Funding was provided by the the author(s). It is being distributed in this form because of the demand for gray zonesthat are parallel to bedding. Bedding is generaly indistinct, although EB Horizontal beddin
irregular surfaces that form boundaries between different types or ages of units. Data depicted on géss;bggglsogalcc;i/igizrr\:g‘, I\?:v(\j/ I;[ﬂh:xizl:\,';'/elt\:n:xmo Bureau of Geology and Mineral current geologic mapping in this important area. The final release of this map will horizontal lamination was occasionally noted. Sandstone is medium to very fine 9.
this geologic quadrangle map may be based on any of the following: reconnaissance field geologic ’ ' be made following peer review and redrafting in color using NMBGMR grained and occurs as thin tabular beds (<0.3 m). Conglomerate is virtually 4s /o080 ike and dip of S foliati ith ol d d of .
mapping, compilation of published and unpublished work, and photogeologic interpretation. cartographic standards. The final product will be made available on the internet absent. Gypsum is common. Deposited in large playa system east of the Silver /‘ﬁg Strike and dip of S, foliation with plunge and trend of extension
Locations of contacts are not surveyed, but are plotted by interpretation of the? position of a given as a PDF file and in a GIS format. Creek fault and by ponding adjacent to the Silver Creek volcano. v !lne_atlon. Se_nse of sh_ear shown Where d(_etermlned_ in the field. Also
contact onto a topographic base map; therefore, the accuracy of contact locations depends on the T Silver Creek andesite—pPvroxene and blagiocl ase-bearing basaltic andesite indicates strike and dip of flow banding in volcanic rocks.
scale of mapping and the interpretation of the geologist(s). Any enlargement of this map could pa ver Lr anaes Py ] plag 9
cause misunderstanding in the detail of mapping and may result in erroneous interpretations. Site- flows an_d tephra. Erupted by the Silver Creek volcano _that was S‘j'bsequently cut o~ Mylonitic shear zone.
specific conditions should be verified by detailed surface mapping or subsurface exploration. New Mexico Bureau of Geology by t_he Silver (_Zreek fault (Weber, 1971). Volcano consists (_)f ashield volcano t_hat ~
Topographic and cultural changes associated with recent development may not be shown. New Mexioo Toch burleq an earlier tuff cone that cons sted of phreatomagmay cally erupted greenish
- ~ - - 801 Leroy Place basaltic glass and recycled detritus (T pc) from the underlying Popotosa Paleocurrent direction based on pebble imbrication or crossbeddin
Cross. sections are constructed based upon the interpretations of the author made from geologic Socorro. NM 878014796 Formation. Radial dikes (Tis) are exposed in the core of the volcano. Volcano has — p g.
mapping, and available geophysmal, and subsu_rface (drillhole) data. Cross-sections should be used ’ been K/Ar dated at 16.2 + 1.5 Ma by Weber (1971). O //BAr dates of 15.33 +
as an aid ’Fo undergtandmg ﬂlg genera:I geologlg ﬁmework of ’Fhe.map area, and not be the sole [505] 835-5420 0.07 and 15.49 + 0.20 h v b btained f | d a feeder dik
z?r];?tirzg information for use in locating or designing wells, buildings, roads, or other man-made http://geoinfo.nmt.edu réspeil;lively- fr(;m -the Slal\\//i:eéregekyvo?ggnoo (gnM é%%bgiagndaw Cer IKe, M Tephra layer, showing radiometric age (Cather et al., 1994b).
- has ot b wed fine to New Mexico B ¢ Geol 4 Minerdl This and other maps are available in PDF format from: Mclntosh, 2003, written commun.). H.< £ 00F Ma
€ Mmaj as Nno eIl reviewed accorain, 0 ewW ex1Co ureau o €010 an mer . i .
Resourcgs standards. The contents of the %eport and map should not be consigd}éred final and hitp/igepinfo.nimt.ec/statermzp —— T Marker bed in Santa Fe Group.
complete until reviewed and published by the New Mexico Bureau of Geology and Mineral or contact:
Resources. The views and conclusions contained in this document are those of the authors and NMBGMR Publications -- [505] 835-5410
should not be interpreted as necessarily representing the official policies, either expressed or NMBGMR Geologic Information Center -- [505] 835-5145 —< Adit

implied, of the State of New Mexico, or the U.S. Government.

§<~ Mine



