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- ) DESCRIPTION OF MAP UNITS Tk Kneeling Nun Tuff (lower Oligocene)—Partially to densely welded ash-flow
182%" - tuff that represents outflow eruptive phase of the Emory cauldron to west.
'! : 2 SURFICIAL DEPOSITS Compound cooling unit of pale-red to pinkish-gray, crystal-rich ash-flow tuff
4 afp Stream floodplain deposits (Holocene)—Sand, silt, and clay deposited in that generally includes two or more welded zones with columnar joints in
R broad, open stream valleys and in confined ephemeral stream channels. Chf_fy upper part nderlain by pootly welded, slope-forming basal tuf.
M Hhickness usildiows Thickness ranges from 180 to 230 m
Qaf Alluvial and fluvial deposits (Holocene)—Sand, silt, clay, and pebble to cob- Sugarlump.Tuff (,l Ry Ollgt?cepe)
ble gravel deposited in narrow stream channels and on broad alluvial slopes - Tuff—flhnefly air fall tuff with interlayered nonwe'lded to poorly weldefi pyro-
at base of low hills and mountain fronts. Locally includes thin colluvial de- GehciEs anfi e ar b e Tl crystal-p‘oor bt dollte i
. parite: Cenmaliplasstitian 4.6 thick generally conspicuous. Well bedded and water reworked in upper part and
S Qaf Alluvial fan deposits (Holocene)—Poorly sorted silty sand and gravel deposit- locaélssé ": Io}\:) adl ]E)art. mlilknelss gegeralll{y dabout 100_:‘140 m, al;lhougl? i
ed in small alluvial fans along valley margins and around hills and moun- S5 e it IEENes canel eeall ek due o pastoeposilion SR
s, Mot lnskness iliromn - Breccia—Breccia pipe, on O Bar O Peak near Berrenda Mountain, repre-
Talus d s Il octwe)—Unsarted unsiraiilied dbgular dlasts and slbs as sent§ a vent facies Plug of coarse breccia comp.osed m.ostly of frag.ments of
much as 2 m across; covers flanks of steep slopes of hills underlain by re- Rubio Pea!& Forma.txon as |:nuch as 1 m across in PRS- nai Spaise
Gt Eper b dreck beds of thinly laminated air-fall tuff, 12.5-15 cm thick, dip gently east in
Ql Lake deposits (Holocene)—Sand, silt, and clay veneer on undissected surfaces v.ent. Proxxmafl outflow tuff from vent, with boulders of Rubio Peak Forma-
ipslisin iy g Peteha: Shale: Thiskness unlifiown tion, mapped in upper part of Sugarlump at south end of Berrenda Moun-
= : : ; tain
Colluvium (Holocene)—Unconsolidated deposits of silt, sand, and angular peb- A N | .
bles and cobbles formed by mass movement downslope. Thickness gener- Rubio Peak For_mat.non (lower Oligocene and upper !Eocgne)—The Rubio
ally less than 2 m Peak Formation in the map area unconformably overlies limestone of Pale-
e "gfj Exith flov-and landglide deposiis (Elslocene andl Plelstocene)—Coarse, un- ozoic age and, northeast of junction of Berrenda Road and State Highway
22°47'30" 32°47'30" 4 apt e 4 canadlidated dapesils: of loull) detiied, angular pebbles, cotbles, and 27, ja-speroid hills of pre-Rubio Peak age. Formation is unconformably
boulders associated with fine-grained matrix of silt and sand. Maximum overlain by the Sugarlump Tuff and locally the Kneeling Nun Tuff. The Ru-
{hiclisinss prokelbl sest 60'm bio Peak in this area consists of trachyandesitic and trachydacitic lava flows
| Terrace gravel deposits (Holocene and Pleistocene)—Pebble to bouilder grav- and associated, discontinuous layers of volcaniclastic rocks. Maximum pre-
el X . : served thickness of Rubio Peak is near 500 m
el and sand on low terraces adjacent to major streams. Maximum exposed i . . .
~ thickness about 4.5 m Lava flows and breccia, undlvided—Ma_nnl;-} trachyandesitic lava flows and
3 - Young pediment deposits (Pleistocene)}—Weakly dissected deposits of pebbles flow bre(.:c1a, IOCZHV llntrUdi}c]l b?) é):desn(t;c fdxll:ﬁs {these dikes are not shown
\ and cobbles of generally angular to subrounded, unsorted and unconsolidat- on map); mapped only south o e e .
ed sedimentary and volcanic rocks in a fine-grained, pale-yellowish-brown Up!;)er mestiber ﬂqws and breccnla— Dark-gray trachyendesite and trachyda-
matrix. Deposited on gently east dipping surfaces related to the develop- cite; e Bt sies Bl vk 1 210 Fr
ment of the Rio Grande rift. Coarse, strongly dissected deposits occur as Volcaniclastic member—Includes bedded_ volcaniclastic sand§tone, sa_mdy
perched and isolated remnants of this previously contiguous deposit in cen- tuff, tuff breccia, and mmor.bloc!(y dgbns flows; on south s_1de of Tierra
¥l et oftns sxen, Masiinmn hichtss abotit 6.5 m Blanca Creek, several volcaniclastic units, more than 33 m thick, are pres-
- Old pediment: deposits (Pleistocene and Pliocene?)—Perched, dissected de- ent in a crossbedded, unconformable sequence, which may be the remnant
posits of sand and gravel restricted to the east side of Monument Peak di- o_f i fiocladiic coue oF 9ther e nc Dl bmt_lte
resily enst ol Lislte Vallley tesmsite rich and (or) hornblende rich. North of Jaralosa Creek, at confluence with
L C Decker Draw, light-gray, bedded lapilli tuff and (or) volcaniclastic sandstone
i TERTIARY BASIN-FILL DEPOSITS attain a maximum thickness of about 180 m beneath Rubio Peak flows
e . . : ) - Scoria deposits—Reddish-brown, scoriaceous lava flows associated with cin-
‘ Santa Fe‘ Group, undivided (Pliocene to Miocene)—Light-brown, coarsely ders and bombs in an elongate area of outcrops at southwest base of Mc-
stratiffied, poorly sorted, strongly indurated fanglomerate near the conflu- Clede Mountain; represents exhumed cinder cone (Elston, 1989, p.
ence of Dry Draw and Jaralosa Creek in central part of map area. Else- 103-104) or fissure vent of Rubio Peak flows
d where gener?lly- moderately to weakls{ cementeq, poorl;{ sorted sand and Lower member flows and breccia—Dark-gray, porphyritic trachyandesite
gravel deposits in beds 0.3-0.5 m thick. Maximum thickness unknown; flows, flow breccia, and laharic deposits. Maximum thickness of unit is 375
pinches out against adjacent block uplifts m
Thurman Formation (Miocene to middle Oligocene)—Light-gray to whitish- Conglomerate—Cobble to pebble conglomerate interlayered with basal flows
gray, poorly sorted, poorly cemented to well-cemented _Sllty lithic sand- of Rubio Peak Formation. Deposits in west-central part of map area previ-
stone, arkose, pebble to cobble conglomerate, and mud chip conglomerate ously mapped as Lower Permian Abo Formation by Hedlund (1977a).
in beds 0.3-0.6 m thick. Locally includes thin, centimeter-scale beds of Maximum thickness less than 25 m
white air-fall ash and mudstone. Occurs as thin alluvial and fluvial lenses
unctc;lnf?nb:;agllydreidting on Kn];eling Nur}lj Tlljrif (Tk{) andzgn andesite (Tta) SEDIMENTARY ROCKS
- tain. Maximum thi t
B e e S s St i - Love Ranch Formation (Eocene to Paleocene)—Pebble to locally boulder
i IGNEOUS ROCKS conglomerate deposited on Paleozoic sedimentary rocks. Unit is generally
a ) i | ] poorly exposed and is recognized by distinctive red soil associated with sub-
5 Qaf [See text for complete unit descriptions of igneous and sedimentary rocks] rounded to rounded clasts of locally derived sedimentary rocks. Unit is dis-
y. Alkali basalt (Pliocene)—Flat-lying, dark-gray alkali basalt flows and associated continuous and commonly found directly beneath the Tertiary Rubio Peak
vent between Trujillo Canyon and McClede Mountain along northern mar- Formation in south-central part of map area, north of Lake Valley. Unit
gin of map area represents deposits shed into foreland basins related to Late Cretaceous
Qaf Andesite (Miocene?)—Intermediate, unnamed igneous rocks that are in part and early Tertiary Laramide uplifted mountain fronts. Deposits on Apache
C clearly younger than oldest Santa Fe Group and possible Thurman-age de- Hill near Lake Valley townsite are silicified. Thickness 0-6 m
posits; composition of these intrusive bodies suggests that they are not re- - Magdalena Group undivided (Upper and Middle Pennsylvanian)—Interbed-
lated to tholeiitic basaltic flows associated with Rio Grande rift tectonics ded limestone, minor black shale, and very minor limestone-chert pebble
Andesite—Dark-gray to dark-greenish-gray, platy to massive flows and near- conglomerate. Some beds are fossiliferous, containing abundant fusulinids,
surface intrusive rocks intrude rocks mapped as Santa Fe Group (Tsfu) ba- productid brachiopods, rugose corals, crinoid stems, and laminated algal
sin-fill deposits along Jaralosa Creek at east side of map area; flows are deposits associated with carbonate mud clasts. Best exposed in western
contorted, massive, and commonly show columnar jointing; intrusive phas- part of map area and in the adjacent P A Mountain quadrangle where it at-
es are commonly brecciated near margins and show strongly convoluted tains a maximum thickness of 220 m
‘ ) flow banding Lake Valley Limestone (Lower Mississippian}—Composed of four mappable
Andesite—Small plug in central part of map area, also along Jaralosa Creek members in the study area. The individual members were mapped sepa-
32045 32°45° directly east of State Highway 27; rocks are dark to medium gray, fine rately because they selectively carry the stratabound ores in the Lake Valley
\ grained, and platy, and they intrude the Rubio Peak Formation mining district. Jicha (1954) reported total thickness of formation at type
‘ Volcanic rocks of McClede Spring (upper Oligocene)—Basaltic to rhyolitic section near Lake Valley as 73.5 m
Z { flow rocks are limited to exposures on southeast flank of McClede Moun- - Tierra Blanca Member—Crinoidal limestone that contains abundant white to
tain at McClede Spring and can be traced south to catchment basin of Dry light-gray chert. Upper 10.5 m is very coarsely crystalline and weathers to
Draw in north-central part of map area a residuum of platy white chert fragments; thickness about 18.2 m
Vicks Peak Tuff—Light-brown, crystal-poor ash-flow tuff; contains weakly - Nunn Member—Nodular crinoidal limestone, interlayered micrite, and mud-
devitrified ash shards and sparse pumice lapilli. Well exposed north and stone with abundant crinoid fragments. Most replacement ore bodies are
south of Tierra Blanca Creek where it is overlain by Thurman Formation located at or near contact between the Nunn and underlying Alamogordo
(Tt). Pinches out about 3.2 km south of Tierra Blanca Creek. Maximum Members. Thickness 36.2 m
thickness about 18 m - Alamogordo Member—IL edge-forming lower 2.4 m is thick-bedded brown
- Basaltic andesite of McClede Spring—Vesicular basaltic andesite that un- sandy calcarenite with coarse-grained crinoid fragments and gray chert; up-
derlies Vicks Peak Tuff (Tvp) at McClede Mountain. On southeast side of per 7.5 m is medium-bedded, light-blue-gray to light-gray calcilutite with
McClede Mountain andesite is underlain by porphyritic rhyolitic flows; distinctive conchoidal fracture. Total thickness 6.9 m
south of Tierra Blanca Creek andesite rests directly on Santa Fe Group - Andrecito Member—Fine- to coarse-grained limestone; basal 3 m consists of
rocks and is overlain only by Vicks Peak Tuff (Tvp). Pinches out to north brownish-gray, sandy limestone with conspicuous medium-dark-gray to
ol6T ‘ . and south; maximum thickness near 12 m dark-gray chert; overlain by 12 m of thin-bedded limestone that contains
= | Dacite flows of McClede Spring—Porphuyritic dacite restricted to southeast- numerous burrow casts and bryozoans and is interbedded with light-green-
= facing slopes of McClede Mountain; it pinches out to the north and interfin- ish-gray siltstone and mudstone. Total thickness about 12.2 m
Sre gers with Santa Fe Group rocks south of Tierra Blanca Creek Lake Valley Limestone, undivided—Shown on cross sections only
Sl Volcanic rocks of Sibley Mountain (upper and middle Oligocene)—Un- d e . ;
f/ named mafic flows, flow breccia, and minor intrusive rocks best exposed on Caba“ef" SN\ [Losces Mlssmgppian)—‘Basal e ledge.-formmg,
Siblsy Metsitsiryzind wst of Diry Draw laminated to crossbedded calcarenite overlain by mudstone and thin-bedded
- : N : o - i . sandy limestone. Lower part of calcarenite thickens to near 6 m directly
2 o~ R ~ A Andesite—Aphanitic to slightly porphyritic, dark-gray to black andesitic flows seullh of Besanda Croak: total thidkriess 11.1 m
= 55 ¢ L3 3 that are characteristically platy with well-developed flow banding. Contains e 5 )
E S Gls, 5 = ? N B . ’ X Percha Shale (Upper Devonian)—In upper part of Percha, Box Member con-
= Dy e o, = sparse phenocrysts of plagioclase and hornblende. In Sibley Mountain in . - ; S ’
A 18 oA —ypeey) | Y . e . . sists of shale and minor siltstone with limestone nodules. Lower Ready Pay
/I % N N \ western part of map area, andesite is characterized by a series of platy M p fissi : .
= { . j flows that are thickest on the north and unconformably overlie intrusive an- beombzrzls gkl Site and R tiesione o, “Talsl (ilkanss
107°37'30" L < } \ : < : : o about 42 m
¥ S “Qaf N - deiie (po)' Flawis an ity Mountam comonly =15 nuithigk ot Fusselman Dolomite (Lower Silurian)—Very finely crystalline dolomite with
» \ thickness of stacked fl. bout 135 o el G F
y it h 3 mum thickness of stac ows in map area is aboul m et in. reticulato fo d in beds as thick as 10 - 17 o
> Flow breccia—Base of flows in central part of map area is locally marked by e e i GE L beph TR o S0 LR, URREY L7 Ty
> T4 ‘ ; aieoute) srbnuosdized flivw brotdia, \Meosiitn Sidlinese rpay 9.m commonly shows brown crustiform siliceous upper contact with overlying
2 o i el o N - 1 . . Percha Shale. Formation is poorly fossiliferous. Formation is selectively
5 i Intrusive andesite—At least one intrusive(?) center of andesite was recog- R
s & : N } \ s nobest of Batreida Dlounki whers & dilkelke Buger ol andesite silicified along favorable horizons that are locally associated with solution
=2y : = ) it —nf either intrudes the Kneeling Nun Tuff (Tk) or fills an elongate, narrow valley brec;:xa Jan;laraags&s_’lx)e )asp(ratro&d (ﬂ']\?‘ﬁnn s St;%%eg patttem n rtz(?uag?(lite Rife
5 S or canyon developed on unconformity at top of the Kneeling Nun Tuff [ T Monét‘:::; : = ::)u p undiv;gzg (eU pz;’e rlcan ;ssMci)ddle. or:-]d e:) v,%l:n )Ltec hile f?; e
q 4 4 i \ 73 A7 \ lntrus.lwe trachyda.(:lte Eosptagy (n_uddle Ollg_;ocene)—Phenocryst-nch 4 — mite and li };t- ay chert layers that are divided into three unmapped for-
. = x50 ! Qaf =% : trusive trachydacite that weathers light yellowish brown. Exposed only on ghigray Y pp
e 2 S N Trp \ N ] . ) mations, in descending order: Cutter Dolomite (Upper Ordovician); Ale-
3 v = ) == N northi end of Sibley Mountain along Tierra Blanca Creek : g - g ppe g
) 2 \K_ _,,,_,___4\ 506 Qaf \ fntstision Brecola (iniilile. Gligocene)—Angular Blocks of Rubio Peak For- man Formation (Upper Ordowcxap), consisting of dolomite containing chert
‘*‘: e ] N : § / | mation and Kneeling Nun Tuff cut by veinlets of trachydacite (Tdp); present layerst; and —?he Boidlehie DbOlontT. ﬁ(h;hddl.e Ordov101an:1, ;:on?stm%]of ltwo
Ny o >) / | L " =N as a partly preserved carapace resting directly on and adjacent to intrusive TRbeRy CUENRRSEE Do I, Suerpetoisle. TIe. o
S ?\\ = h Sy o \ H i bofohiny ermost Cable Canyon Sandstone Member is a massive quartz sandstone
- 40 rs) w i o — Misiires Peak Fenpasita (lower Olisccend)—Posi-Ermory calders ringfac with quartz and calcite cement. Formation is selectively silicified along fa-
- I~ \) ture rhyolite; widespread in southern Black Range. Occurs as intrusive-ex- vo ral.)le hori.z S lc?cally assogiated with solution breccia and mas-
/ \ % trusive flow domes and associated small felsic plugs and dikes. In mapped f}l}\fiky:sper?lgl(sgowp 1:}1] Stizﬁle(\il 1.i>lattem nz JQ}T: rtfgteS f e L T
area, Mimbres Peak rhyolite (Tmr) is present in flow domes at McClede E P - Gess b dlmtli:,d e e (a)re‘;; afe.a ¢ N’od I )f Jlif I
=i = = ; , Mountain; on both sides of Tierra Blanca Creek at northwest edge of map S Soan. emE (Lf)wer ovnc:an)—- Uty ol
<./ — N N : stone that commonly contains chert along bedding planes; base faulted; to-
S = - . 2 X3 area; and at Town Mountain 1 thi . 3
; ) Qaf &5 . h - Intrusive and extrusive rhyolite—Mostly lava flows; locally contorted and = 1cl.mess Lglnonen. leestone': comglition il pper pat _Of FonlE e
32°42'30" \ N S 32°42'30" brecciated. Flows at McClede Mountain and along Tierra Blanca Creek Fonmation o El. Poso Cronip. 1h1ckne§s of Bat Cave Formetion reported
= 3 ~ A have 1-5 percent, or more, phenocrysts of quartz, sanidine, and biotite, by dicha (1954) in the Lake Valley area is 60 m
3. = | ‘.:&" o~ whereas flows at Town Mountain are largely aphyric. The lower 12-15 m Middle Cambrian rocks, undivided—Shown on cross sections only
2 ! pik _N of flows at McClede Mountain are perlitic vitrophyre, but are mapped with
7, ¢ \\\\ o 3N ] the overlying devitrified thyolite Paleozoic rocks, undivided—Shown on cross sections only
- | 3 \\§\ b - Intrusion breccia—Fine-grained, weakly layered rhyolite contains clasts of Precambrian rocks, undivided—Crystalline basement rocks shown on cross
< Qaf . o Qaf W\ \/ N Precambrian crystalline rocks, Paleozoic sedimentary rocks, and Rubio Fomin, o ’
N S 7 - ﬁ R y Peak Formation volcanic rocks; underlies small hill adjacent to Town Moun- %
et 3 ) W S S tain dome, west of Lake Valley townsite .
o ® Q : Contact—Dashed wh ; ; =
3 ‘ X ‘\‘E\\ ¥ 2 - Rhyolite tuff—Precursor tuff c.ieposits underlie the laya flows at three locali- ~ ni::i:tWh ef: ; obv:bfere approRimatelyiigeated; dotted wirens aorisenle i
3 3 s BN ties: tuffs are ab?ut 90 m thick at Mc(_Zlede Moun'tam, about 6-12 m thick t —— ! Fault—Dashed where approximately located; dotted where concealed. Bar and
\ E—— g at Town Mountain, and about 45 m thick along Tierra Blanca Creek. Tuffs = ball on downthrown side; opposed barbs indicate horizontal movement; sin-
o and tuff breccias are mainly brownish pale red, poorly welded pyroclastic o st indictesdi ct,i or? Ia)n ol ansoiisit of din of faillklane ’
\\\ NG - flows. Tuffs at west end of McClede Mountain overlie an irregular surface g P P
- W ki : <34 = of paleolandslide deposits, but at east end of mountain rest directly on ’I‘ - Syncline
y : Bt Kneeling Nun Tuff 16
). e Qaf - Welded tuff—Some of the tuffs, particularly those that are close to suspected - Strike and dip of beds
’ A P LA L S or identified eruption centers, are welded, as locally on north side of Mc- 17
P e DI *_‘)\\\-’ - Clede Mountain and along Tierra Blanca Creek ——  Strike and dip of foliation
107°35' 107°3230" 107°30" - Vitrophyre vent facies—Perlitic, brecciated vitrophyre plugs a cylindrical . . .
Base from U.S. Geological Survey, 1:24,000, Geology mapped by J.M. O'Neill, D.A. Lindsey, and C.J. Nutt in 1997 and 1998, feeder vent overlying rhyolite flows in northwest part of map area at Tierra Jasperoid zones in lower Paleozoic carbonate rocks
Lake Valley and P A Mountain, provisional editions 1989, and by J.C. Ratté in 1998, and by D.C. Hedlund in 1972. Blanca Creek
INDEX TO 7' QUADRANGLES AND STUDY AREA McClede Mountain and Whiterock Mountain, provisional editions 1985. Geology digitized by Esther L. Castellano. _ Breccia and megabreccia (lower Oligocene)}—Mostly Kneeling Nun and Felsic dike locally intruding unit Trp
é, mMoudx:t;i[n qtiaéranglzr | g, l*L'LckCle\c]i:“ Mountain quladrangle Transverse Mercator projection. Edited by Lorna M. Carter. Sugarlump Tuffs with sparse fragments of Rubio Peak Formation; occur as
i » Lakevokey arandle 1,000-meter Universal Transverse Mercator grid ticks, zone 13. Digital cartography by Alessandro J. Donatich. paleolandslide deposits on west and north sides McClede Mountain (Elston, * Basaltic vent
10,000-foot State _grid ticks, New Mexico, west zone. SCALE 1:24 000 1989). Fragments of Kneeling Nun Tuff are largely intact on west side of A2  Sample locality and number for rocks analyzed for major element geo-
1927 North American datum. 1 2 0 _1MILE McClede Mountain and everywhere brecciated in upper part; interpreted to chemistry—Shown in table 1 and figure 3 of Chapter A
e : = 3 have slid from scarps mapped in Kneeling Nun and Sugarlump Tuffs on '
1 . . A
1'_| N S 0 1 KILOMETER north and south sides of McClede Mountain Line of cross section
E ‘%5 CONTOUR INTERVAL 20 (LAKE VALLEY QUADRANGLE) AND 40 FEET
é g NATIONAL GEODETIC VERTICAL DATUM OF 1929
5
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A A' A" B B'
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FAULT Teeoly " o= Animas Basin
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; FAULT : L Qpy and Qaf '
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