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Description of Map Units Last Modified June 2019

Correlation of Map Units

QUATERNARY Higher Terrace Gravel—Variable preservation of surface soil. Alluvial Fan and Piedmont Units QToaf Axial-Fluvial Facies of the Palomas Formation, Floodplain Deposits—
. . . Weak desert pavement and moderately strong varnish on [2E Reddish to pale-colored, mostly massive muds with subordinate sand
0ka . Anthropogemc and Eolian Units 45-60% of surface clasts. Tread generally lies at least 4-6 m Modern Fan Alluvium—Loose gravelly sand and sandy gravel underlying lenses similar to those described for unit QTpa. Found in Crawfqrd Hollgw
107°15'0"W ) ’ ’ 107°12'30"W ‘ 107°10°0"W ’ ‘ 107°8'30"W ae Qam| Qfm [ Anthropogenic Fill—Thick accumulations of sand, gravel, and clayey-silty above valley floors and 1-3 m above Qtm tread. Qfm fan channels, bars, and levees. Sand consists of brown to yellowish-brown aliong the eastern guadrangle boundary and later.ally gra}datlonal with
292000 1349000 293‘%, 294000 295000 29600 297000 208000 o000 299000 300 Qahm 302000 Qamy : - sand from construction activities. Mapped for th,ick dep,osits of road fill Hiohest T G s L devel . . (10YR 5/3-4), non- to very weakly calcareous, very poorly to poorly sorted, distal piedmont facies of unit QTppm. Locally, the thickness is 3-7.5 m.
33°37'30"N T - - — - 33°37'30"N E : . : . ighest Terrace Gravel—Strongest soil development observe angular to rounded, fL-cU grains composed of 55-60% quartz, 30-35%
10 (/ J )}W% // M GW/ 7 ////W &Py vt Qppu? : 2 |5 Qah | Qfh | a ] i s 2 fﬂong Injcerstate 25 and New M?XICO Highway 1 as well as dams is stage I1I+ to IV calcic soil horizons 10-100 cm thick. Weakly to li E lcani d 10-1 O/gf 1d P h lav. G ; 1q includ do Axial-Fluvial Facies of the Palomas Formation—Sand, lesser mud, and
2 47 7 7 : Qppu g1 2 | o Qes S € impoundine stock tanks. Thickness is 1-10 m ithics (volcanic), an 5% feldspar with no clay. Gravel include sandy T ! a ’ ]
/ Qx4/Qppu’/ 7 / . R Qtvh g | & : 13 g : I 2lsl<] 3 .2 P & ’ ' well-developed desert pavement. Moderate varnish on 20-65% pebble-cobble and pebble-cobble-boulder deposits; clast proportions QTPa | rare to occasional pebble gravel in laminated to thick (up to 90 cm), mostly
% Oy c 1 16|19 1512 85 € N . ' - : - - -
Z / 50 £ Qay| aty |- : 8' . R P, § g Anthropogenic Excavated Ground—Excavations associated with stock Zf surf.ace Cl;lsts. Treaddlle{s 7-16 m above valley floors, include 55790?/0 pebl?les, 10-45% cobbles, and 0-10% Sman bgulders of Lent.lcula}cr 1belcls. Sand is l.oosle, non: callcart?outs,dan? m:ernal}lly ma5511ve to
7/ Qx4/Qppu tm, : | | Sl o ae . . ecreasing to 3-5 m at up-drainage positions. mostly felsic lithologies reworked from Palomas Formation basin fill and orizontal-planar or ripple cross-laminated to trough or planar
/ [T tank impoundments and quarries. ] tratified (f ¢ to 30 thick). Sand i d of
A L2 Soa terrace gravels. Soils are not observed. Bar-and-swale topography Cross-stratitie (foresets up to cm  thick). Sand is composed o
/ y ; 3722000 1 |— - 8 S -(% Anthropogenic Fill and Excavated Ground, undivided—Gravelly sand Erosional Surfaces characterizes the surface, exhibiting up to 0.4-0.5 m of relief. Thickness is llgglt-brogv(riush-grayd ((;OYfE E/ 2), poorly 1t0fUmc£derately Vc‘l’elfl'ggr;g‘;r
X0/ ! N/ n hy - . . N ! . — 1 t 7 - i t - - o
é 25 7 “‘Qgtm / | g | £ 8 - fill (af) and excavations (@e). See descriptions of each unit. <273 m in most places. Slaal;'c;m 55—501;’7 urlfeeidsvar ‘ afgmslgfg(?‘yy litfligscon(l\? (ii';nii black
/ // 4 (€1 Qth o = g | < £ 7/ Erosional surface graded to lower-to-intermediate positions in the landscape. q ’ v par, oo volcanic,
e 7 ' § %% = Eolian Sand and Sheetwash, undivided—Loose sand underlying sheets ax2 Modern and Historical Fan Alluvium, undivided—Modern (Qfm) and ferromagnesian minerals, chert, and possible trace granite) with no clay.
/% 5 13 ) S Qar 15 o £ 7K Qx2 Qes ice d d 11 bl ! ts (<075 m d Sand i ish-b ’ subordinate historical fan alluvium (Qfh). See detailed descriptions of each Notable brownish-red to golden flakes of mica are also found in the matrix
@ Qayrt >— m__ Qx6/Qppu xQam N\ Y H 2 coppice dunes, and small blowouts (<0.75 m deep). Sand is grayish-brown : : : P i (trace to 2%). Mud rip-up clasts up to 25 cm across are locally found in
(A T ) Qa =2y~ 2 18 E b 10YR 5/2—3 _cal i low-anele pl Erosional surface graded to intermediate positions in the landscape. unit. > - :
4 / Y IS o to brown ( 5/2-3), non-calcareous, massive to low-angle planar
16 / _ S0 130 - 5 _ 8 S fied lan d P ! d I 1 q &(3 basal parts of sandy beds, particularly where scoured into mud. Mud is
Qayn s Qx4/Qppu o Qtu | L 5 o cross-stratified or laminated, moderately to moderately well-sorted, [\ s stor s : : : : pale to very-pale-brown (2.5Y-10YR 8/2 and 2.5Y 7/3) or yellowish-red (5YR
L < R 4 | __ — a S subrounded to well-rounded, and very fine- to medium-grained. Grains Historical Fan Alluvium—Loose pebble-cobble gravel in medium to thick i :
X —— iy g / / Qayrt S ey 4 : o = £ by 75—80‘7’ . 10-15% lithi leani d Erosional surface graded to intermediate-to-higher positions in the landscape. Qfh (20-40+ cm), tabular to vaguely wedge-shaped beds. Gravel is clast- to 4-5/6), weakly to moderately consolidated, non-calcareous, and massive to
| g{),(pu | /// Qx5/Qppu O fe Qay T X — NI, = 3 —~= | 5 = ?re composed © 1 (:il%u?;"/ ,f d ’ }11 1csl (V(C))caru.c aln Qx4 matrix-supported and internally massive to crudely imbricated. Clasts horizontal-planar laminated. It may contain whitish gypsum crusts,
V) / / o, /‘ 2 Qu JRQUS N / S A 3 8 ax5| | 8 erromagnesian minerals), and 10-15% feldspar with no clay. Occasional to / : _959 blades, and masses, particularly in and near Nogal and Silver Canyons.
S “; % [ / : T LN . Qayr’, S9h On! = 0 common (15-30%), fine to very coarse pebbles at the surface are weathered consist of poorly sorted, angular to subrounded pebbles (65-95%) and Pebbl s (ith bl 1 modium to thick (<20-30+
S : & (Qay [ / / Q% . Qayrt =) Qrpp ] 372100 = from underlying basin-fill units. Soil development is weak to non-existent. [ \ Erosional surface graded to higher positions in the landscape. cobbles (5-35%) of felsic lithologies; up to 15-20% of clasts may represent ebble gravels (with very rare cobbles) occur in medium to thick (<20~
// ' ' [ ) \ / v / ' au | Qay \ \\%: Thickness is generally less than 2-2.5 m. Qx5 exotic lithologies (e.g., quartzite) derived from the axial-fluvial facies of the cm), lenticular beds. These are clast-supported and imbricated; clasts are
#a X%Q)ay" 7 A7/“ 4 TSR, L sl > 780ka— U NN\ Palomas Formation. Gravel matrix consists of dark-brown to brown (Z.5YR Poorly FO n}oderately sorted and sub.rour\ded to Yvell-round.ed. Cl?St
3721000 6’>\ > — % d 5 Vall ¥l Unit Erosional surface graded to highest positions in the landscape (below 3-4/4), very weakly calcareous, very poorly sorted, angular to rounded, !1tholog1e.s include su.bequal Proporthn§ of granite, cheFt/]aspermd,
B *Ga/o, . / < hscale N 23 Qppu alley-rloor units Qx6 aggradational surface). fU-vcL sand composed of 45-50% lithic (volcanic), 40-45% quartz, and 1ntermed1ate arold felsic volcanics, undivided tuffs, and slightly more
'.?oo" Qx6/Qppu ¢ Q{»p/ change CZ) S . . 5-15% feldspar with <5-7% light-brownish clay films. Soils are not qua.rtzllte (1.5—20 /0): Rare pebbles of Pedernal chert are also foun.d. I?el;)bles
Qayrt™ , / % 07 .Q'%(, N - 25 Qam Moderg Alluv1um—Ijoose gravelly Sffnd and gravel fomeg bars and observed; moderate to strong bioturbation by very fine to coarse roots. No of similar l}thologles.are frequently concentrated at t.he base of individual
- »\\\ “ S Qayrt Qayrt 258 Ma— Y e undgrlymg channels in ephemeral drainages. Sand consists of brown to Terrace Gravels of Crawford Hollow, undivided—Moderately clast varnish observed at the surface. Bar-and-swale topographic relief is Crossl?eds in sandy intervals. Gravel matrix 1s similar to sand bu’s may
NS 7 Qayrt % > . Aoy A 7 grayllsh—brown (7.5YR 5/411 to 10YR 15/2),f very pOOI.'ly to poorloy S?rtEfd, Qtc consolidated, sandy gravel in vague, thin to thick, tabular to (mostly) up to 0.25-0.4 m. Thickness is <2-3 m in most places. Conta.m trace or a few percent clay chips or bridges that impart a shghtily
. 6;,0 W S < & o = N =, angular tc(i) r;)lgndge(c)io/(r?o}s: y s;ﬂl)a'ngular), .U—Vclljo(%refu?; (up to 16(1)/0 A% L-I(;) lenticular beds. Very weakly clay-cemented. Gravel consists of reddish color. Ba§al scour by gravel.ly beds fo?ms up to 0.6 m of rell.ef
Qaym =\, 7 3 & Qay I LS - Y oax5/Qppl A : g % g composed ;)1 5 1 o 1(’; ics ie sic vo car;lc)i 5-10% fe slziar, alg up 1to 5% clast-supported, imbricated, poorly sorted, subangular to subrounded Recent (Historical + Modern) Fan Alluvium—Historical (Qfh) and along contacts with .unde?rlymg sediment. .Burled soils do not occur in
‘ A Qaym ) Q&Y Gy g ' . et 5 \ /S 8 Q> quartz with no clay. Gravel consists of clast-supported, subangular to pebbles with subordinate cobbles and boulders (more abundant near the iy modern fan alluvium (Qfm) in approximately equal proportions. See gravels or sand, but illuviated clay (Bt) horizons are observed in muddy
Qx6/Qppu | e af . CEV i PO Qt€19t04 ez L Qay o= N = o rounded (mostly subangular to subrounded), poorly to moderately sorted base). Clast lithologies include fine-grained felsites with 1-3% feldspar detailed descriptions of each unit. intervals in a few places and indicated by mottling and prismatic peds.
ae s D o TS %, . an- i< .-.Q'!a"y'_l"" : -‘_‘o -0x9p T ' o pebbles, Cobble.s, and sub(l)rdmate Ibou}QTIrSI (up to 15—20"/<i V\;here st%"eam porphyry, 0-5% intermediate volcanics, and up to 1% black-speckled and Frag.ments of fossil vertebrates are occasionally fognd in muds and sand; a
3720000 o e Gy ] . Qay A Qar &7~ ST, X courses run .ad]acent to up.and's). Clast lithologies are mostly ne-grame.d, uartz-phyric felsite observed in Qtu gravels in the northern part of the Recent (Historical + Modern) and Younger Fan Alluvium, undivided— partial vertebra of the glyptodont Glyptotherium texanum recovered
X 7. y 2 P q phy g p g . .
Y z [ A NS gl QNSNS R S e : ~: - 533 felsic volcanic clasts. Longitudinal and transverse bars are often underlain uadranele. The matrix consists of vellowish-red to brown or stron Recent (Qfh + Qfm) and subordinate younger fan alluvium (Qfy). See approximately 1 km north of Silver Canyon suggests that the uppermost
- o - Z e A Se”aam| Qe Y "4 AN Qx5/Qppu R : - ' g by up to 80% very poorly sorted, subrounded to rounded, well-graded g (5g_7 .5YR 4-5/6) 1 ted y b lar t b ded. fine- tg detailed descriptions of each unit ) axial-fluvial strata are younger than 2.7 Ma (D. Gillette and G. Morgan,
PRl A s A . St atl B8 Sl NGt afyr oAty e ¥ \ N e > | 9 pebbles through coarse cobbles. Topsoil is not present. Bar-and-swale rown o , POOTT sorted, subangtiar o subrounded, the- 1o P ) ers. comm., 2019). At least 60 m thick
Qamiy S g an Qte2? ‘Qamh\ / Qam| Qay o 4 Qay B Nttt Y ~41.1.Qx5/Qppu At 3 o p. B 58 . . very coarse-grained (mostly mL-vcU) sand dominated by lithics (volcanic) pers. i : :
Y : Qs ) g Qics  Qan | Qfo L‘);\é : Qary o Qtu Qreza . 8 _ : Nt a3X5/QppU‘Qary ay. : —— =4 25,03 E’ s topgg}-;f\phy and occasional steeP—wallfed chanpels c?haracterlze the surface, and with 1-5% clay. Where not eroded, the topsoil exhibits an illuviated Younger Fan Alluvium—Loose pebble-cobble gravel in medium to thick ] ) ) . o
oo 2 Qahyt/ Qay (@fo ; /\ 9 G an Qm 9 gam  q )2 @ Qe : - io - & exhibiting up to 0.1-0.3 m of relief. Thickness is 1-4? m. clay (Bt or Btk) horizon underlain by a moderate to strong calcic horizon Qfy (25-80 cm), tabular to wedge-shaped beds. Gravel is mostly clast- Lower to Mlt.idl(.e Piedmont Fac1e_:s of the Palomas Formatloq, undivided—
Qx5/QppU Fhns K \ o LQ rl‘ T Qtl\_,h & 3 20 5 Qam  @x5/Qppu | W \Qar "?Qay Qayh - Mod d Historical Alluvi divided—Mod v aQ d (stage II to III carbonate accumulation). Compared to the underlying supported and internally massive to crudely imbricated. Clasts consist of Westward-thmrung paFkage of sﬂt.y or sandy to gravelly sediment mapped
. I L5 ‘“ ~ < ) ahm >)) ?: BPARN ¢ : > L ‘ af Qe_;, Qtcs . S~ o AN\ “\) ~ A .Qay = 5 }(; e:‘lp an " 1st(?r1(ia ; 'uv1urcr)l, Enslwde —1 doc1 erna .LIVlul'l'fl( aflm) an Palomas Formation, terrace deposits are browner, more poorly sorted, and very poorly to poorly sorted, subangular to rounded pebbles (60-90%) and in Nogal Canyon that includes units QTppm and Tppl. Intervals correlating
Qte? P O ot = . Qam A . ~ Qay N ..:.'_Qa?.- Qah Qtc4 7 o : m S ~ : X Qays ‘\ B 271000 g Tvp 28.7 M subordinate historical alluvium (Qah). See detailed descriptions of each unit. slightly less consolidated. Terrace treads diverge in a downstream cobbles (10-40%) of >95% felsic volcanic lithologies. Gravel matrix consists to OTppm have fewer mud.dy. beds compa?‘ed to elsev.vhere on the
Qay “Taohfl ™ et - =3 Gahy ".~s'3.'~':(_5i|.°:‘:..'Qfﬁ"-"" = - QS/apRy” |\ g A7 L axelQppu S e N ey \ T Qtvh at \ X7 Qaps . E" —ale 29.0 Ma Mod dy Alluvi divided—Mod lavi Qam) and direction, becoming higher above the floor of Crawford Hollow. Thickness of brown (7Z.5YR 4/2-4 or 5/4), moderately to strongly calcareous, very quadrangle. See detailed descriptions of each unit. Thickness is <1-60 m.
3719%° 5 S : - ! S . y =X at Qam, A 4 ' Qar Qa 33.9 8= : g 70-80% lithic (volcanic), 15-20% quartz, and 10-15% feldspar grains with ower Liedmont racies ot the lalomas Formation—loorly exposed,
oK : : Zie: Qay J > Qtm Qay, 56 e A y SE ; q , par g .
\ Qah o o 2 e ¢ .Q!!T;.ch. 7 Qay N0y P00 ay s &l oA Qal Qtvh ) aty v 35.3 Ma S =) ) ) ) ‘ . ' Lower Terrace Gravel of Crawford Hollow—Tread lies 2-7 m up to 10% brownish clay films. Stage I calcic horizon with illuviated clay weakly to well-consoh.dated, Pebble—cobb_le—boulder g.ravel/conglomerate.
Ol e H-5DK Qayrt > / - Qth e >~ Qahm 34 ~x5/Qp8u SNay W ary Qay & Qar Recent (Historical + Modern) Alluvium—Historical alluvium (Qah) and above the valley floor, decreasing upstream. May locally be (Btk) observed in upper 25 cm. Weak varnish on no more than 10% of Gravel/conglomerate is grayish, occasionally calcite-cemented, and
2. A o - o W = = /Q g A o) . . . . . 7 . i A . . . .
i e Al 25 Qppu qay—L) oay Qii:n 4 7 @am‘T.c-)a};_ Cam T com | Qar 3 glode}rn .alluv1;1m (}lQam) in approximately equal proportions. See detailed subdivided into two subunits (not mapped) whose treads differ surface clasts. Bar-and-swale topographic relief up to 15-20 cm. Tread massive to vaguely imbricated. Clasts Con51stoof very poorly too poorly
28 - - ~30 V4 ppu /. f 29 Qayr Qtc4 y S Qa[&* ety ~ 56 ESCrlptIOI’IS of each unit. about 1 m in height. It is not known if these represent separate height 1.7-2.2 m above modern grade (minimum thickness). sorted, SUbangular to rounded Pebbles (40_80 /0)/ cobbles (20_40 /0)/ and
.~ " Qahm e e L A T i Qay Qafy & P P & & boulders (10-30%). Clast lithologies include 40-50% Vicks Peak Tuff
Qtu Q - Qayr < 2 Aaty = d —— . . . .. depositional events or if the lower is a fill-cut terrace. Deposit is . OO Bl : C ° ’
S . g o ay A oY/ ¥ _ Qe o -~ 18 aa Qar Recent (Hlsforlcal + Modern) and You1.1ger Alluvium, un.dlvxded— 0.3-1 m thick. Younger and Modern Fan Alluvium, undivided—Younger (Qfy) and 45-50% unleldgd felsites (mgstly ﬁne.-gramed), ar.1d 0-15% greenish gray
\ v Q7 )\ Qay? af o oS e i isda 2519 0 G| Recent alluvium (Qah + Qam) and subordinate younger alluvium (Qay). subordinate modern fan alluvium (Qfm). See detailed descriptions of hornblende-plagioclase-phyric andesite. The unit forms an onlapping
33°35'0"N  — Qayr I o S ey % “D 9’? 5 Qay Q;ry = ' Qary. 3731’22‘;50"'\‘ 2989 3 See detailed descriptions of each unit. Lower-Middle Terrace Gravel of Crawford Hollow—Tread lies each unit. unlconform.lty olr(l Vicks Pea11.< Tuff in the southwest part of the quadrangle.
# f (=] ' : ; ath? el ey Qte4 : 8 : Historical Alluvi L W lidated 1 d 3-8 m above the valley floor, decreasing upstream. Thickness is unknown but likely <35-45m.
/ o _— A = e — —QuhZ 2 { ath = Q| E Qah Istorica uvium—Loose to very weakly consolidated, gravelly san Younger and Historical Fan Alluvium, undivided—Younger (Qfy) and ) ) ) . )
3718000 = ¢ - Lo y s S L i . i S an@ sandy gravel underlymg low terraces along valley floors in thin to Middle Terrace Gravel of Crawford Hollow—In general, subordinate historical fan alluvium (Qfh). See detailed descriptions of Lower apd Middle Santa Fe Group, Piedmont Fac1es—Ye119w1sh to re@dlsh
- ‘2 p =P Qar a . A o Qi Qahm = TR R \ R & thick (3-30+ cm), mostly lenticular (occasionally tabular) beds. Sand may - terrace level lies 6-9 m above the valley floor, but typically 2-4 each unit. or reddish-brown beds of sandstone and mudstone with subordinate
940000 Qayrt > g, ey P .: Qfr 323.2 Ma be pebbly and massive to horizontal-planar laminated or, less commonly, ds lie in ol .. h ’ d likel conglomerate exposed along Nogal Canyon. Thickness is >90 m.
Qayr Qtvh N Qtcda lami d. Sand is b lowish-b 75VR 4/4 10YR terrace treads lie in close proximity. These treads are likely
/_\ i ___« ~ Qtvh Qayr Q\aym .:_:. cross-laminated. Sand is brown to ye owisn-brown ( 5 / to developed on the same ﬁll/ and locally may he on the same ﬁll Younger and Recent (HiStOrical + Modern) Fan Alluvium, undivided—
’ =7 = A% Black — » . ) 5/3-4), moderately to strongly calcareous, very poor}y to pooorly sort.ed, as Qtc4. Locally, these are subdivided into two subunits (not Qfyr Younger (Qfy) and subordinate recent fan alluvium (Qfh + Qfm). See =~ TERTIARY
5, Gl § 08') > \ Qaym ! _— P e Qx3/Qppu subgngu;ar‘lto 1su?rougcled, lf“lnet t?tzery F;)ar;e-gra;ngd/ (I<)7A> V?rﬁ fine mapped) whose treads differ by about 1-3 m in height. detailed descriptions of each unit. Volcanic Units
< - =] ¥ =11 gt i sand and silt-clay), and a volcanic litharenite. Trace to 3% brownish clay
(] k ‘ 04 04 H 74,9 Qtvh QTpaf . ) ; : "
i Q.tvh' lo £0.01Ma ;,._ ’ P ‘ Qg Explanatlon of Map Symbols 'ﬁlr}r)ls' aredobservifd in thccie ma}t)rlx. Cl;ravel conlsllsts ofi ccliast—slllblsils)ortec(lji Upper-Middle Terrace Gravel of Crawford Hollow—Sandy Older Fan Alluvium—Loose pebble and pebble-cobble gravel in thick to Volcanic Rocks, undivided—Undivided volcanic rocks exposed along
59 e - s 2% = ) > - Qary : e QTp'pQTpaf’) 371700 1mb rliigte t, poi);) ly sm;’cef i su ar11gu ar to vlre —erIlm 5‘ kPeP is "mef gravel and lesser pebbly sand that forms a notably thick fill Qfo very thick (75-160 cm), tabular to wedge-shaped beds. Gravel are clast- to - Nogal Canyon. P’robably Hells Mesa Tuff or trachyandesite in most places.
% ! 2 oty L Qay, 2= - I awh Qayr D 33 Qtvh : e = Contact—Identity and exist tain and ied wh tionabl ls; it e C(f) e 1%;1C1V0 CanleS, B esive fo vagu ls lea uI ' deposit in much of the canyon. Sandy gravel is in thin to thick, occasionally matrix-supported and internally massive to moderately See the following descriptions for the individual volcanic units.
~ o i 35 \ 36)~ Qayr 3 — , o = \S) e . — 9 ontact—Identity and existence are certain and queried where questionable. eposit may feature 57 o lenses of massive to vaguely low-angle lenticular to tabular beds. Gravel is clast-supported, commonly imbricated. Clasts consist of very poorly to poorly sorted, subangular to
3717000 - [ e i : 4 —F | at 3 Qtvh B 1:\ - == Qahy Location is accurate where solid and approximate where dashed. cross-stratified sand similar to gravel matrix. Weak topsoil development imbricated. subrounded. verv poorlv to poorlv sorted. and rounded pebbles (55-95%), cobbles (5-45%), and boulders (0-5%) of >95% . : .
] / - Xy S 27 QN characterized by fine peds that have experienced no or very minor cla ’ » VETy poory o poory ’ . - e € . - Vicks Peak Tuff—Gray to light-gray (N6/ to N7/), weathering gray to
: - 7 b Qay Qtvh 2 Qv ) ) ) ) o characte Y. P p very y comprised of very fine to very coarse pebbles with 20-40% felsic volcanic lithologies. Gravel matrix consists of brown to strong brown . .
= . P y y p & & ddish-b lded tal- hyolite ash-flow tuff. Ph t
Qaym Qtvh S T - ‘Qay > 0 00000 O 1 Gradational contact—Identity and existence are certain. Location is illuviation (as bridges) and stage I carbonate accumulation. The surface cobbles and 5-15% boulders. Basal beds often have (75YR 4/4-6), moderately calcareous, poorly to moderately sorted, angular reddish-brown, VXe ed, crystal-poor, rhyolite ash-flow tuff. Phenocrysts
Qay — - Qary. /o) 3 Qayh accurate where solid and approximate where dashed. exhibits bar-and-swale topography and is locally eroded, with up to 0.2 m > : ded / fU-cU d ’ d of 50-55% lithi ) e d include trace to 3% sanidine (fine to coarse, subhedral to euhedral, glassy
p - - g Qtvh & . # Cal ; s I approximately subequal proportions of pebbles and cobbles. to  rounded, cU sand composed of 50-55% lithic (volcanic an to chatoyant), trace to 1% mafics (fine, equant), and trace quartz. Trace
af # afe 5 — Z @tvh of surface relief and no clast varnishing. Tread height is 0.3-1.5 m above Clast lithologies include fine-grained felsites with 1% feldspar ferromagnesian minerals), 35-40% quartz, and 5-15% feldspar grains with 0 ¢ yant), e, eq @ q .
S — @ Qay - ‘ - Fault (generic; vertical, subvertical, or high-angle; or unknown or modern grade. Thickness is 0.1-2.0 m. g mne-g ¢ v % h , 2 : lithics up to 1.5 cm long are aphanitic or contain some feldspar casts.
>/, 5100 > i Qal B - unspecified orientation or sense of slip)—Identity and existence are porphyry, 3-5% other intermediate volcanic clasts, 1-5% no clay. Stage I calcic horizon observed in upper 40 cm. Weak varnish on Matrix is mostly devitrified but contains trace medium glass shards
s : Y 7 | ' at 2 T\ . .. . - -grai i % visi 25-40% of surface clasts. Tread height 2.1-3.2 m above modern grade . s - . .
e g o T T | R f # Qppu Qayr l(’)ay QtvA~ x certain. Location is accurate where solid. Historical and Modern Alluvium, undivided—Historical alluvium E;?;:;;r;gr?;l;irifltzs ZS’/T)glfla‘clflsli)lsclifeyjtzlr? doguzl;gt;h;?ii (mi nin:um thickness) & & (dégk/opaque). Og:cas‘;onal elflltax1;1c foli:tlccl)n, 1(’crace to rrlljllnoi (15%) ﬁgmme,
- yr v 908S 'R ’ = @ . . . - , 3 - : and sparse to abundant spherulites. ark-gray to black vitrophyre is
7 3 i 07 00 Qtvh " . = ) Scarp on normal fault—Identity and existence are certain and queried E)?::g}?iiistubordmate modern alluvium (Qam). See detailed descriptions felsite. Pebbly sand is very thin to laminated and . . . . obser\}fjed at the base of thr; Vicks Peak in thg sgluthern part of Fhey map
\ ‘w : e~ e . j . : 2 Qayh T AT T T T whre auestionable, Location f aceusate. where selid and appreximate . horizontal-planar. Sand is typically strong brown to Qpwt Lower Western Pediment Deposit—Thin lag of silt, sand, and subangu'lar area. This vitrophyre contains similar sanidine phenocrysts and lithic
B 4 \ . S 5 A . Qth? Qv o B . . . . ) ) ) reddish-yellow (7Z.5YR 4-6/6), subangular to (mostly) to rounded pebble-cobble and pebble-cobble-boulder gravels filling fraocments as the material above it but altered to clavs. The unit forms
3716 S8 F: ayr Qa where dashed. | Historical and Younger Alluvium, undivided—Historical alluvium . . . . ) g 0 o clays.
7 Qay > Y. 5! . ; A o subrounded, poorly sorted, medium to vervy coarse-grained shallowly incised valleys in the north-central part of the quadrangle. Clast . 20 5
B Qtvh Qah Qahy | (Qah) and subordinat I Qay). See detailed d ¢ , P y , y g y Y P q ) steep slopes, ledges, or cliffs. “Ar/*Ar age of 28.72 + 0.02 Ma (sample
5\ X % N b - A N | faultIdentit 1 exiet " 4 o wh fomniadl (f ) }?n subordinate younger a uvium (Qay). See detailed descriptions (less than 20% very fine to fine sand), and dominated by lithologies are felsic volcanics derived from the east-central San Mateo 18BH-726). Thickness is <180 m
& ¥ Q ch e, & -'Q;vh = ¢ A qu) er sr’?i?)n agllz Locaetrilo;si,s Z?curz(elzsv:l?ecfe :(Sei dceaiagigx?rﬁateqi;relfe d:;h?c.le of each unit. volcanic grains with 1-5% free clay (very locally up to 15% clay Mountains. Surface features an overall grayish color. Thickness is <2-3 m.
\¥ o Qary N QVhNN i ay : ’ ’ ish- . i . . . .
S > Qaym Qay, N ¢ \@Hh K and concealed where dotted. 5 Younger Alluvium—Weakly consolidated gravelly sand and sandy xikﬁ;dils‘}vle‘l;ﬁ;vrcll :yolcoerr)nel\rilt(;ier;t)e}:)lzo ﬁo}?;sgdgttii reia;:):lnx;i?; OUATERNARY-TERTIARY - Vollcamflastxc C?edxmentd Blelow VVllkai Ee;kff Trlilffil’oorly 2xposed
. \ - T e o al i ioini i i B : - volcaniclastic sediment underlying Vicks Peak Tuff. Thickness is <6 m.
A an < 02~ A " 6 6~ A 05 A, o) [ 2 Geomorphic surface boundary—Identity and existence are certain and ! grav’f‘ l ldeelrllym%l ow tfil’l’ac‘fls a(i]lfmmg'tacf?ve CharmGjlcsl OE} relailvely is 50-60 cm thick and underlain by a stage III to I+ calcic Basin-Fill Units e
Qry-’Qar Qay, Qfh : ’ guar . P o & ’ . above the valley floor, decreasing to ~4m near the western : : : very dark-brown, moderately to strongly welded ash-flow tuff
Qx4/Qoou . : : s . ~ 7 ‘ Qmeal o where dashed. rocks, particularly Vicks Peak Tuff, with 1-5% feldspar porphyries. Sand dranele bound Upper Piedmont Facies of the Palomas Formation—Interbedded gravel y + MO y gly o .
i =y e gavi] ) ae T s Q'ary Qay; Qay 1.0ty ard ;5 . is reddish-brown to brown or strong brown (5YR 4/4; 7.5YR 4-5/4-6; quadrangle boundary. Qppu bodies, pebbly silt-sand, silt, and mud. The unit consists of >80% gravels Phﬁngcrlyst? includeh2—7% sanidine ((lﬁne i‘o )meccllium, subl;;dial to
. - = : e BN Qtvh , AAAAAARAANARAAAA ity i i i _ s Corai : : ; ; : g euhedral, glassy to chatoyant or altered to clay) and trace to 1% biotite
3715000 “ | < - 22 Qi Qi Qay S a g:pa eonformityin the Conelation ofap Dnits Z'510109 Yga}?/szit sgrr?gsligl:;/eﬁg C‘{ggSﬁglc;OJ;dV?;ngs}?rffifiir:ﬁgdxﬁl - Two subunits, Qtc4a and Qtcdb, can be gﬁgﬁa: ;;gﬁgllisg If)rroor);mtl}i ts%urilheiljlqﬁzsdl:;%r;]eoéoirzzgs,l nii?ﬁ’ cfol (fine subh%draly occasion)a71 coppery luster or thered to reddish, earthy
& - e DN R e - v ppm - () - . - , . . . _ . . R s ) et s
: ! 5% gj 900 o~ 930000 —_—————- Fault (in cross section)—Arrows show the relative motion along the axis of tabular to lenticular beds. Gravel consists of weakly to moderately ﬁgfe}ftenﬂlla:iz cte};i;afl lfii Olf tzhen::ai\n Oie(ir}loif::; Crawford Hollow. This proportion drops to 20-50% in the northern and mineral). "l."rface to 1% dusky.to purphsh—t?rown lithics up to 0.3 cm across
930000 R - Qayrt i ) Qppu = g . QTppm the fault. Dashed when projected above surface. imbricated, poorly sorted, subangular (mostly) to subrounded pebbles 1iesgz2.m below the ne)}()t higher eomgr }lliC surface castern parts of the quadrangle (east of Interstate 25). Gravels occur in o aP}-lamtlF or may confain t.abular minerals aliered © clay. Comrr}op
A 3 S A A’ with 10-30% cobbles and trace to 5% boulders. Clast lithologies include - Thickness is 1-10 m §her 8 P ' medium to very thick (20-110+ cm; minor very thin to thin), tabular to Eutax1}t11c fgh}?tlor}. Abfugdant ﬁ;mr;‘f and sltﬂetched .VESIfdeS a;‘;l laIF;161111'
: L [ F— Cross section line fine-grained tuff and rhyolite with 1-5% feldspar porphyries. Gravel - ' lenticular bodies, and are loose to moderately well-consolidated, weakly to ength:width ratios ot flamme highly variable, ranging from 3:1 to 76:1.
, O+% Qaym A=Y | P Ts @ % \ o 3 Qe iR N @ matrix consists of brown to strong brown (7.5YR 4-5/4-6; 7.5-10YR 5/3), Uoper Terrace Gravel of Crawford Hollow—A rare eravell moderately clay-cemented, weakly to strongly calcareous, and weakly to qums a thin ledge _ur}de.rlymg the Vicks P_eak Tuff east of New Mexmo
%, - Togg au S 2 Qayrt afo | B / o / Fluvial transport direction poorly sorted, angular to subrounded (mostly subangular), very fine-to pper fer! . 8 y well-imbricated. Cross-stratification occurs in 1-20% of any given gravel Highway 1, where it is inferred to have filled a paleotopographic low
NN,/ B <o\ ) @fh % s S Qayr > Qppy ar SN Q very coarse-grained sand with 1-5% silt-clay; sand is composed chiefly of deposit with a tread that lies 1-3 m above Qicdb east of body and includes trough to low-angle planar cross-bedding (foresets u formed on the Hells Mesa Tuff. *Ar/”Ar age of 29.00 + 0.02 Ma (sample
NG ) AS by Cliiemy, W - N\ Qfo - aym N Qahy \ pp"f &/ Sediment transport direction determined f rom imbrication l'th}', ! & . T il and buri }Z{ i }I: teri dyb Interstate 25. Other surfaces in a similar geomorphic position ¢ ly tall). O . lgl teral tg p N d 5 di G Ii 18BH-724). Thickness is <7 m thick.
NGl ; YA 7 . " \ - - _ % . ] e 371000 P ithic (volcanic) grains. Topsoil an uried soils are characterized by are erosional. Thickness is <2—4 m. olmta ). Occasional lateral accre ion sets and reverse grading. Grave
. Qfr ~_QahZ g . A Qamh n brown to strong brown (7.5YR 4-5/4-6), illuviated clay (Bt) horizons (faint consists of mostly clast-supported (minor matrix-supported), very poorly Tuff of R R c Lioh hite (N8: 2.5-5YR 8/1)
5 X7 M ’ - Q n i ot : it uff of Rocque Ramos Canyon—Light-gray to white , 2.5— or
B : ) N gy " . o . N Inclined fault to distinct .clay films on ped faces or clast surfaces) exhibiting weak to Terrace Gravels of Nogal Canyon, undivided—Loose to moderately to moderately sorted, subangular to rounded (mostly subroundec.l) pebb!es liohe raq o o ywn (SY&;{ 8?1—2/2 o 4/34), weathering dark
s ) - Qayrt-. X Qa Y af ¢ moderate, fine to coarse, angular to subangular blocky peds. These clayey Qtn . o . (50-95%), cobbles (5-50%), and boulders (trace to 12%). Clast lithologies P gray to o 0 ) 8
: . 8 S\ ' = 7 N 08 / o N \\28 Minor inclined joint horizons may have weak calcium carbonate precipitation or overlie calcic consolidated sandy gravel and sand in thin to thick (45-120 cm), tabular to include fine-grained felsic volcanics, with 5-25% feldspar porphyries reddish-brown to dark-gray, moderately to densely welded ash-flow tuff.
(| Qaym \ paah Hew )7 > " 24 '-'-Q.i_ziy__ hori tY I to II carbonat 1 t'P E v, d it lacks Bt broadly lenticular beds underlying terraces along Nogal Canyon. Gravel is 1-20% d 8 tel tal-rich fel 't, 3% visibl hP b It) Y (i Compaction foliation is observed in places but is much more poorly
: Qtvh S S8 S N\ ./ oay ' Qth Q; Qtu Qfo RN Minor vertical or near-vertical joint hOrTzons (sdage' ? dcali Oni e'accdulr)nu acionlz. OgaAyﬂ on at; X d clast-supported and well-imbricated to trough cross-stratified. Clasts 0_15"/0 II'10t - ily tcryS Ei'rlc. 9151 ’ce y (N OtIYISIf eCp er}occlglyslfl)/ 11an developed than in the La Jencia Tuff. Phenocrysts occupy 15-40% of the
W ) k- 'o'??/.Qah Lo 2 : Qth Qth 4 i ) dOl’lzlon an tls Ellns e; c arafi elﬁze by a dar ened tf)rllzor;) wi Fe consist of very poorly to poorly sorted, subrounded to well-rounded _t ° c;n termel late - vo C:i(r,}lc ftchas S loi ¢ © d rawtolr ich f01 (.)tw, surface area and are composed mainly of sanidine (fine to medium,
33°32'30"N . ” - 6N 49 > : o 33°32'30"N o . o o ' o . . evelopment. Elsewhere, soils have been removed entirely by surface pebbles (55-95%), cobbles (5-45%), and boulders (usually <5%). Clast intermediate volcanics are <1% of the gravel clasts, and crystal-rich felsites cubhedral to cuhedral, slassy) with subordinate plagioclase (fine ¢
Qtvh . af Y ——N\Qah %y N . Minor inclined (dip direction to right) joint, for multiple observations at erosion. Geomorphic surfaces lack bar-and-swale topography. Tread . . i . . . are mostly limited to proximal-medial deposits of the Nogal Canyon , glassy o plagio Y
NI () S ~ 4 ; o \ . Lo . . lithologies are mostly or entirely felsic volcanics with trace to a few . . medium, mostly subhedral) and trace to 7% biotite (fine, subhedral
= ) ayr > h Qayr one locality height is 1-2.2 m above modern grade. Thickness is 1-5? m. h of feld h dlor i di lcani isual paleofan. Gravel matrix consists of subangular to rounded, very poorly to 4 y 0 /o D10 , ,
f e Qppu Qah Qar °f'% - pe;cen: )eaé o le StPf‘r porp tyryfand{:lo'r ﬁngerme (lgieRVSO/?faZ)ICtS (\ilsua moderately sorted, mostly medium- to coarse-grained sand (<10-20% finer commonly altered with coppery luster). The unit contains 1-5% pumice
e W g Qippnly '\ e AN N\Q ~ , ; incli in di ; foi ; ; . - . estimate). Lravel matrix consists ol reddish-brown —2) 10 strong ’ i that 1-10 cm long and relatively undeformed to highly flattened. At
W) 2 : ANG, ) = 3713000 Minor inclined (dip direction to left) joint, for multiple observations at Younger and Modern Alluvium, undivided—Younger alluvium (Qay) and and 10-25% very coarse sand to granules) composed of 70-95% lithics at are ong y 0 highly .
Qppu ‘Qay .\ afm Qah \ , \\% U ‘ Qahy 64 . - . ’ . o . brown (7.5YR 5/6), poorly sorted, subrounded to rounded, vfL-cL sand . . L i ~15% _si ithi i
. N . i - b N S = o |8 Q’}ah \ one locality subordinate modern alluvium (Qam). See detailed descriptions of each unit. composed of 85-90% lithics (volcanic) and 10-15% quartz + feldspar with (fe.lsm V.olcan.lc) and 5-30% quartz + feldspar. Cla.y as pore linings or Black Hill, <10-15% pebble 51z.ed.11th1c andesite f?ag_ments are present.
: A : : Qah 7 bridges is estimated to compose 0.5-15% of the matrix. It imparts an arra South of Nogal Canyon, unit includes a reddish-brown to brown,
000 ——Qtvh X @ity AN, U sy : : P : o : 10-20% reddish to brownish clay bridges and films. Gravel may be e : e : ' b ' ledge-forming, volcaniclastic facies underlying welded, sanidine-rich tuff
3713 . SN D2 & @ Horizontal bedding Younger and Historical Alluvium, undivided—Younger alluvium (Qay) and intercalated with rare lenses of sand similar to gravel matrix. Underlying of reddish colors, including light reddish brown to reddish brown or Thg ;’ % o 1 y dg , e 1 .
Y g e y ; ; ; : ; ok ; : ; : _6/3 66 ese facies have a mostly matrix-supported texture with subangular to
Qayrt Q\ - . AQth 3 Qf, 10 . . subordinate historical alluvium (Qah). See detailed descriptions of each unit. strata may be scoured up to 0.6 m. Soils and surface characteristics yellowish re.zd to redd1§h yellow (.5 YR 5-6/3-4 or 4-6/6; 75YR 6/6). Locally, subrounded ebble-sizedy umice ar{’(}l’ minor aphanitic andesitf clasts
R _ 1NN & AN Inclined bedding generally vary with age; moderate to strong calcic horizons (stage II-III gravel matrix may be light-gray, light-brown, or strong-brown (5-7.5YR 7/1; oA /;A , Pf 2 O{)M 1358 (;)OIPM ( los 18BH SDK-
' : Qah % - \Qay 0h Younger and Recent (Historical + Modern) Alluvium, undivided— S : 75YR 6/4, 5/6). Fine-grained sediment is well-consolidated and occurs in I/”AT ages of 55.72 + U, a and 55.75 + U a (samples -
< GRS # r . D 6 . & . . R carbonate accumulation), illuviated clay horizons (where not eroded), and . 7 & . ~ ; ; ; -
) ' Qg oy :-:_@th . = Qfh i .Q% « g, N Apparent dip Younger. alluv1um. (Qay) and subor.dmate recent alluvium (Qah + Qam). various degrees of desert pavement dev}élopment and clast varnishing may thin to thick, tabular beds locally dema.rcated. by Clay-er}rlched zones at and 18BH-749, respectively). Thickness is <80-100 m.
‘ Qary : Y. N2 U Qah LY @ Qe 9 See detailed descriptions of each unit. be ob d at th ¢ D it lacks b d le t h the top of a bed (probable paleosols). This sediment consists of a mixture . ) ] ) ]
Qppu B> atl \ A% Inclined eutaxitic (compaction) foliation—Showing strike and dip ¢ observed al the surtace. Leposit facks bar-and-swaie topography: of clay, silt, and very fine to fine sand with 1-30% scattered medium to Trachyandesite—Purplish brown, weathering dark reddish or grayish
Qtvh &) Qah % . . . Terrace treads diverge in a downstream direction. Thickness is 1.5-4 m. ¥, SI y . . b liehtlv t deratel icul ; t deratel
Qahm - NN o ahy a6 MY Younger and Recent Alluvium, Transitional Deposits—Younger Subdivided into five to six allostratigraphic subunits distineuished b very coarse sand grains and 1-10% pebbles. Beds are internally massive rown, shightly to moderately vesicular, massive to moderately
hin< @ L Gan X 2y, -'-'Q’"-;/-___ 371200 12 Inclined flow banding, lamination, layering, or foliation in extrusive alluvium (Qay) and subordinate recent alluvium (Qah + Qam) in tread heicht above the canvon floor: srap J y due to bioturbation and pedogenesis. Clay-rich zones are reddish-brown ﬂow—fo.h.ated, apharutlc,.trachyandesﬁe lava. Vesicles are commonly coated
"Qla'y___ 5 Qtn3 N~ CHIREAN = % ¥ volcanic rock—Showing strike and dip non-dissected, low order drainages. Deposits are poorly exposed. See & Y ’ (5YR) and have angular to subangular blocky peds that are commonly bY whitish to buff Calc1ur.n carbonate 0;' occasionally .by ferromagnesian
] B h S QTpom @ R @‘ahy..: AN A s detailed descriptions of each unit. Lower Terrace Gravel of Noeal Canvon—Tread lies 7-9 m coated by distinct illuviated clay films. Colors for fine-grained intervals minerals. Phenocrysts include <2-3% total plagioclase, pyroxene,
3712°° 3 : afo Qfo % NN @ ’ o QTpa * Selected locality—Location of radiometrically dated sample b lev fl & y include light-reddish-brown to pink (5YR 6/4; 7Z.5YR 7/3), but muddy beds hornblende, and olivine; plagioclase and pyroxene are more common.
aff oy Gtvh’ Qay I Qlpa S Qah AN @“_/ g\ . N, Qat S, 28.720.02Ma Terrace Units above valley Hoors. locally range from light-yellowish-brown (2.5Y 6/3) to brown or pink Phenocrysts are very fine- to fine-grained (rare medium grains). Forms
. | e Qar Qafym : Qah A Qah el s .Qah""."y.h.,',.,;,,‘,.wn;\\:\;,,.,,.””Q.e\l.y"' Qah™: S>-\aay -~ QTpa LI Sample locality—Showing sample number (7Z5YR 5/3 or 7/4). Buried stage I to II+ calcic horizons are locally present slopes and ledges. Exposed thickness is 65-70 m.
920000 t QT 9 Qfh y, by - . . . . . .
\ ppm fy, [RE= % ’ Terrace Gravels in Smaller Drainages, undivided—Loose to moderately Near the southeastern corner of the quadrangle, two but m1n011" m compirlson tcol 111ulv1ated cl'ay (B, Btk) hon;ons. To t(}; Z sf uth, PALEOZOIC
Qfr "~y Sy %) 4~ any Qtu consolidated, sandy gravel, and gravelly sand in very thin to thick (1-80 subunits, Qtn1a and Qtn1b, can be differentiated by strong calcium carbonate development is common in the upper 0.6— 5 m
Sl v aig e - — Qipay)’ Qal T Qah cm), tabular to lenticular beds underlying terraces alongside higher order a ~2-m-tall riser. of Fhe unit, including stage III-III+ soil horizons, but buried soils are rare.
am\\ /Qivh gl Gy i = G stream courses. Gravel are clast-supported and well-imbricated to locally Thickness is 50-85 m. Pelllnsylvljndignd Rocks, undividedﬁMeﬁium to daﬁ@gﬁay, 1r}nostly
& Qfym —! Qay, ] <€ sh = trough or pl _stratified (f ts 20-40 thick). Clast ist of medium-bedded, non- to occasionally cherty, generally fossiliferous
Q _ 1 S S o g planar cross-stratified (foresets cm thick). Clasts consist o . X X X . o
- : — _ ‘\\& L\ - ST very poorly to poorly sorted, subangular to well-rounded pebbles, cobbles Lower-Middle Terrace Gravel of Nogal Canyon—Tread lies QTppm Mldd.le .Pledmo.n t Facies 9f the Palomas Eormathn—Sllty to sandy mud mudstone, wackestone, an.d Packstone. Cher.t occurs as whitish lace th.a ¢
d < ar, - DR (10-60%), and boulders (1-25%). Clast lithologies are mostly or entirely 27-30 m above valley floors. and silt in massive to laminated or very thin to thin, mostly tabular beds; weathers orange-tan. Fossils include nautiloids, bivalves up to 1.25 cm in
000 | \afyr N fine-grained felsic volcanics with trace to a few percent each of feldspar subordinate silty sand or pebbly gravel in thin to thick (<40 cm), tabular to diameter, crinoids, sponge spicules, and fusulinids. The latter are up to
3711 5 N @,2,% porphyry, chert, and/or intermediate volcanics (visual estimate). Gravel Middle Terrace Gravel of Nogal Canyon—Tread lies 42-48 m lenticular beds. Non- to weakly calcareous. Muddy beds are moderately to 3.5 mm long and often lack internal structure due to recrystallization.
; | \ Qah 2600 matrix consists of yeHOWiSh red to strong brown (5YR 4—5/6, 75YR 5/6) to - above vallev floors 4 well-consolidated and mostly internally massive whereas Sal"ldy to Some mudstones are hlghly bioturbated with burrows up to 0.8 cm in
Qtm "0 \Qay o \\ “ . light or pale brown (7.5YR 6/3-4; 10YR 6/3), non- or weakly to strongly Y ' gravelly beds are loose to moderately consolidated and may be internally diameter and occurring along bedding planes. Covered intervals are
s 5 4 - . 7 4 . . . . . X N . X
e\ N < > L\ ax 5 calcareous, very poorly to moderately sorted, subangular to rounded, Upper-Middle Terrace Gravel of Nogal Canyon—Strongest misswe;o hO;IZ}? ntal-pltan;r lin'\mated..Locfal'l%l, the gmt EOHSIStSIOf u% to mferred to be u.nd.erlam by. shale. The tthkness of the Pepnsylvaruan
s y 4 eV - ) Qtm ) o) 0 20 \ Q'F a ] 'Z_Qa_ry_ vfU-vcL sand (mostly mL-VCL) Composed of 80-90% lithics (Volcanic) and soil development observed is stage IIT+ calcic soil in upper 1.3 m 80(:{0de bWIt the rle'm}?ln Zg elinbg a mix 10 ;1 tllosan , an gl’a\i(e . Mud is section at Bell Hlll in the ad]ac?nt Steel Hill quadrangle (Sectlons 17 .and
' \ Qppy N\ e R/ 10-20% quartz + feldspar with 0-10% reddish-brown clay bridges and of deposit. Weakly to well-developed desert pavement. Weak to rel 1; i rowr;Rto 16g .t—reYRls E:, rovxén?; 41‘g1(§-YRr0W§1 ’ 4 - fp m .;O verzll 20, TSS’ R4W) is >495 m of which the Gray Mesa and Bar B Formations
films. Compared to unit Qppu, gravel are browner, less consolidated, less moderate varnish on 25-45% of surface clasts. Tread lies 51-58 pale-brown (5YR 5- /:1/ 7~51’b 7/ 1‘4/ /3~ ' ed 7é —4), often silty, gnf comprise 460-470 m (Lucas et al., 2017).
commonty caoss st and s Grve may e eraed i o valy oo may contin et 34 subango 9 rounded s s compried o Ref
Qaym \ QX ‘ minor lenses of thin, tabular beds of silty, very fine- to fine-grained sand N s ) eferences
,~ < 0 pebbly sand {very fine to very coarse) that are horizontal planar or Upper Terrace Gravel of Nogal Canyon-Strongest soil tubules or masses; these are somevimes sssociated with faviared cloy
371000 Qppu = QTpa cross-laminated tg trough cross-stratified. Soils anfi surfgce characteristics development observed is stage IV calcic soil in upper 1 m of horizon,s (Bt or B tk), Rubbly weatherine carbonate with possible oot cast}s, Cikoski, C.T., Chamberlin, R.M., Eggleston, T.L.,, Kent, S.C.,, and Lucas, S.G., 2010,
N Qary Qah generally vary with age; moderate to strong calcic horizons (stage 1I-1V deposit. Moderately to well-developed desert pavement. Weak . : y g p . Geologic map of the Indian Well Wilderness 7.5-minute quadrangle
o atm Q . I . . . between Silver Canyon and Crawford Hollow near the top of the unit may ’
o ary carbonate accumulation), illuviated clay (Bt, Btk horizons where not to strong varnish on 15-60% of surface clasts. Tread lies 65-73 > ) deposits. Sandv bed ! st of Socorro County, New Mexico: New Mexico Bureau of Geology and Mineral
N0 Qfy eroded), and various degrees of desert pavement development and clast m above valley floors. f?P}ffserlllt C’?’Le%f (marsh) bePOSItS('lo ;‘E) y ell S Cfcmcllmonby CondSIilt ? Resources, Open-File Geologic Map OF-GM 201, scale 1:24,000.
313 varnishing may be observed at the surface. Deposit lacks bar-and-swale lght-yellowish-brown or brown , welbsorted, subrounded 10
E E \ _@ary topography and buried soils. Terrace treads diverge in a downstream Upper Terrace Gravel of Silver Canyon—Loose to weakly consolidated Eollénded’ s(1:11t1}8 ;’5{}/'} 'lfgl grag{\s kcfomposed Of. 65_70/0 lquarctlz, %0_2.5 o Lucas, S.G., Krainer, K., Allen, B.D., and Barrick, J.E., 2017, The Paleozoic section at Bell
74 | : : direction and are not necessarily correlative between drainages. Thickness sandy gravel and silt-sand in thick (50-80 cm), tabular to broadly eldspar, and 10-15% lithics (black ferromagnesian minerals and volcanics) Hill, Socorro County, New Mexico, in Lucas, S.G., DiMichele, W.A., and
\ 5 Qayr —y e ONS | is 0.3-9 m. Subdivided into four allostratigraphic subunits distinguished lenticular beds underlying terraces along Silver Canyon. Gravel is with little or no clay. Rare pebble gravels may be imbricated and consist of Krai,ner K., eds Ca;boniferous—Pe,:rmian Tr,am.sit'i,on in Soco;ro 'C(;unt
' 30, oN\atm X ° 2 28\Qah b d height ab llev fl . . . . 55-60% fine-grained rhyolites and tuffs with 35-40% coarser grained r 7 . . unty,
8 g amh % \ d 2 2 ‘ \ N : - y tread height above valley floors: clast-supported and moderately well-imbricated. Clasts consist of poorly felsit 3% visibl h t d <5% int diat lcani New Mexico: New Mexico Museum of Natural History and Science,
ae | i Gl QTpa N\ X e, , YA SR Kafyr \ FIGURE 1—Black Hill viewed from the north. Dark rocks are crystal-rich Tuff of Rocque Ramos Canyon (Trr), dated at sorted, subrounded to rounded pebbles (50-100%) and cobbles (0-50%) l'et}?l le S ,( é Vlsll ¢ Pp d?rlf)crz,ls Sl) etm 1 ° dlr;Ierme tate d vo Catn,l ¢ Bulletin 77, p. 263-286.
\ I " e, s o A Qth @1},) afr \ Qary 2! approximately 35.3 Ma (Cikoski et al., 2010). A small west-down fault bisects Black Hill through the saddle at center-right. 13S Lower Terrace Gravel —Sandy gravel with 15-40% cobbles and dominated by felsic volcanics. Gravel matrix consists of brown (7.5YR ! 910g1es. ;a;)/e ds Zre ls 1(;1(: by enhlcu ? g e;n K la ve ‘27}? andy mla X
33033(;8?’11‘“ \ J - = VD 0 < Lo Qth == : 2 ® //////// AN Qtn4 33°30'0"N 297042 mE, 3717327 mN NADS3. 1-10% boulders. Commonly features illuviated Clay (Bt) 4—6/4)/ strongly Ca]careous/ very poorly to poorly sorted/ subrounded to gml ar totsa?n hehs €SCT1 et'a Oveftﬁat a SO' aCd ]C:)a(}i, Q_I?re over: yn};g
oy - 13:?I3 N - - — 1950000 Qppu - — Soger Qth 1260000 — Qary  Qth 40 anta 5000 o000 o horizon in topsoil. Weak varnish on 20-30% of surface clasts. rounded, vfU-cU sand composed of 80-85% lithics (volcanic) and 15-20% d'pp.u con }iugsb igher proplor ions o1 neg;%ram(ei eds, 1 ppmlmgy ve
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FIGURE 2—Upper and Middle Piedmont Facies of the Palomas Formation (Qppu and QTppm) exposed in Crawford Hollow.
Contact occurs above brownish, massive mud with gravel lenses in lower third of exposure. The units are distinguished by tanner
colors (mostly 7.5YR) and greater lenticularity in channel-fill gravels of QTppm that are less extensive and contain less matrix clay
than in Qppu. These sediments were deposited in distal positions of alluvial fans graded to the floodplain of the ancestral Rio
Grande. 135 302601 mE, 3717544 mN NAD83.

visible quartz and feldspar crystals). Gravel matrix consists of
light-brown to reddish-yellow (7.5-10YR 6/3 to 7.5YR 6/4-6),
subangular to subrounded, poorly sorted, medium- to very
coarse-grained sand (<25% very fine to fine sand) dominated by
lithic (volcanic) grains with 1-5% free clay. Topsoil is
characterized by Bt horizon development in upper 60 cm
(distinct clay films on half to most of the clast surface). Highly
scoured base. In Sheep Canyon west of Interstate 25, this terrace
deposit correlates upstream with Qpw1. Tread lies 2-4 m above
the modern drainage. Thickness is 0.5-2.7 m.

FIGURE 3—Upper Piedmont Facies of the Palomas Formation (Qppu) exposed along New Mexico Highway

1 south of Nogal Canyon. Here, the unit was deposited in proximal to medial positions of a large paleofan
and consists of sandy gravel bodies with intervals of clay-silt-fine sand and lenses of pebbly sand.
Channel-fill gravels are imbricated to trough or low-angle planar cross-stratified with occasional lateral
accretion sets. Light-reddish to reddish-yellow colors (5YR) are derived from clay that coats gravel clasts or
fills interstitial voids. Stage III-IIl+ carbonate morphology is observed in the upper 0.5-0.8 m of the unit.
The creosote bushes above the outcrop are <1 m tall. 13S 296010 mE, 3712470 mN NADS3.
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