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Description of Map Units
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o e are 2639000 b _ __ _ _ = 35730 Anthropogenic Units Valley-floor Basalt
AaY in @ s A\ PRkl ) L N Explanation of Map Symbols o , _ _ S o . .
o ! 3 i ~ Artificial fill —Gravel, sand, and mud deposits associated with anthropogenic activities. Basalt of Laguna Pueblo—Dark-gray, mainly fine-grained basalt. Trace, fine phenocrysts
,' | Ny i < W i : . \ P o 4 N af Map unit includes compacted fill beneath roads and dams, as well as variably of pyroxene, plagioclase, and olivine. Age estimates range from 0.11 (= 0.15) to 0.38 (=
TV picachdy & = L* A L& A ; [ 1 B ) B—1500000 compacted piles associated with the Jackpile mine. Mapped only where a deposit 0.25) Ma; most recent and most precise age estimate is 0.322 + 0.011 Ma (Table 1).
- 8 INAN 0 4 \ '_ ; ;- : — obscures the underlying geology or is particularly thick. Deposits are mainly 0-5 m Intercalates with valley-floor alluvium. 4-12 m thick.
e \\ 2 % r s . g ] T ., Contact—Identity and existence are certain; questionable where queried. Location is thick, but up to 65 m thick in the Jackpile mine. Wheat M tain Basalt d Alluvi
A al 'l D ') = : \ = = g 3 ' accurate where line is solid, approximate where dashed, and concealed where dotted. . . ea ountain basalts an uvium
. Jﬁ' 4 4 . Eolian Units
2889 RS . 4 ! = — N 1 fault—Identi d exi 1 L B d ball Cinder and pyroclastics —Dark-reddish-brown to black, abundantly vesicular, basaltic
4 L i : s = ormal fault—ldentity and existence are certain, location is accurate. Bar and ball on Eolian deposits—Deposits of 3-8 m thick of well-sorted, rounded to subrounded, lapilli, bombs, and lesser solid basalt. Lapilli and bombs bear absent to rare (up to 2% of
SAN R W - S ' ~ 2 : > downthrown block. Qes fine-grained quartz sand with 7.5YR to 10YR color. Upper 3 m includes loose, faces) phenocrysts of plagioclase and lesser pyroxene, generally <0.5 mm across, locally
¥ : B ' / { A 5 AN eI 1 unconsolidated sand with weakly developed soil (A-Bw-C profile). Thicker sand up to 4 mm across. Base unexposed; are <1 to at least 80 m thick.
= f(, aswy ( o/l Y YT ] e % % ' %\ ' \ Rl A Anticline—Identity and existence are certain; questionable where queried. Location is deposits include buried soil with Stage II CaCO, horizon 3 m or more below ground
i \l 5\ _ (/ la 7 \'- ; NI 0 1B L < A ) _1_ - _1‘ —-- $ o accurate where line is solid, approximate where dashed, and concealed where dotted. surface. Coppice dunes are common surface feature. Fine-grained basalt—Medium-dark-gray (weathering medium-dark-brown), fine- to
‘ : Al ) = XA ANEN ek . : { X Y > R medium-grained, generally non-porphyritic basalt. Matrix consists dominantly of
_ e » - - ke Ll a1 LAY —Qal) " A by S 3888000 + Monocline—Identity and existence are certain, location is accurate. Eolian dune sands—Very fine- to fine-grained sands transported mainly be eolian subequal plagioclase and pyroxene with trace, fine olivine (variably weathered to
=" L N ) ;‘ il g LA P N L 4y E _ By N b : Qed processes and accumulated into parabolic and longitudinal duneforms. Sands are iddingsite) and light-brown to greenish-gray clay aggregates, with very sparse
8.\ . = 09\ /- / )._. — A e T =T : ) ‘ L | RN B Monocline, anticlinal bend—Identity and existence are certain; questionable where well-sorted, rounded to subrounded, and dominantly of quartz. Surface soils are absent phenocrysts of degraded pyroxene up to 4 mm across and lesser plagioclase up to 1 mm
B == ) ' ~ —Kdp T ' ¥ N { < ——*— —--- i - eried L(,)cation is approximate where dashed and concealed V\,/here dotted to weakly developed. Map unit includes interdunal slopewash deposits. Deposits are across. Trace crystalline xenoliths. Reported K-Ar age of 2.42 +0.18 Ma (Table 1) is likely
M / 5 I ' ' L Ph ! { 2 \ q ' PP ' poorly exposed; thicknesses are <1 to at least 10 m. too old. Thickness is <1-12 m thick.
N A\ — (e (. T ik X )| ) . . . . . .
- \ ‘ / . \ | -\(t]\. / c,;f IK . . % N 9 , / : N o —I'_i Mon'ochne, sy.nch?al bend'—Idenhty and existence are certain; questionable where Mass-wasting Units Medium plagioclase porphyry basalt—Medium-gray (weathering brownish-gray to
/ i NRERLE Y Pl b R ' | g queried. Location is approximate where dashed and concealed where dotted. dark-brown), fine- to medium-grained, slightly porphyritic basalt bearing medium-size
f pr=a= . Y T ) el i 5 g . Y _“- Colluvium—"Poorly sorted slope wash and mass wasting deposits from local sources phenocrysts of plagioclase. Matrix consists of abundant plagioclase with lesser pyroxene,
. - S Y Y : Dike—Identity and existence certain, location accurate. Qe with common fine grained eolian sand matrix at surface; mapped only where extensive with the abundant plagioclase crystal faces imparting a glistening appearance to fresh
Mo¥hclt and Schle. ) et & : or where covering critical relations; thickness can locally exceed 15 m. faces in bright sunlight. Trace phenocrysts of plagioclase up to 3 mm across and lesser
i) i ARy ) TR = 3gg7ooo e Dune crest pyroxene up to 0.5 mm across. Trace crystalline xenoliths. Thickness is <1-6 m.
{ / Q?' | A X Younger colluvium—Unsorted, unvegetated or poorly vegetated bouldery gravels
=i | : (x| . . ’ 6 Inclined contact, dike, key bed, clay bed, coal bed, or bed of economically important Qoy mantling slopes beneath bluffs of basalt. Deposits typically consist of gravels with little Coarse I')lagioclase.porphy'ry basa.lt—Medium-g.re}y (weatherin.g dark-brownish-gray to
3887000 _ AW i : : | commodity —Showing dip value and direction matrix sands or muds; gravels are angular and principally of basalts with trace black), fine- to medium-grained, slightly porphyritic basalt bearing coarse phenocrysts of
1 =4/ | { . (K il fo % sandstone. Deposit thicknesses are <1 to perhaps 10 m. plagioclase. Matrix consists of plagioclase and lesser to subequal pyroxene, with trace
|\ ) (= q / Sedi ‘r ¢ direction det i ed £ N very fine olivine. Trace phenocrysts of plagioclase as much as 8 mm across and lesser
' . e i ' cdiment transport direction deterfiuned from mbrication Colluvial fans—Fan- or cone-shaped deposits of poorly sorted bouldery gravels and pyroxene up to 1 mm across. Age estimate of 2.114 + 0.012 Ma (Table 1). Thickness is <1-6
f = ] )" ' 3 /. ¥ _ Qef sands. Gravels are dominantly basalts with lesser sandstones in massive beds. m.
_ \ . W e /, Inclined fault Slope-parallel bar-and-swale topography is commonly apparent in aerial imagery and
1490000 . : " A TN o f C\ \ W 4 P 66 on the ground that is at least in part constructed of debris flow levees. Deposits are High-level pediment gravels—Strong brown clayey sands with lesser basalt-rich
' \ WO S : N . - 14900;(; — Minor inclined fault poorly exposed; thicknesses are <1 to perhaps 10 m. Qpal pebble-gravels underlying basalts at the southern tip of Clay Mesa. Sands are poorly
\ ) / . il e sorted, very fine- to very coarse-grained, subrounded, and consisting dominantly of
A\ he! LU ' \\ r —1— Minor anticline, vertical or near-vertical axial surface. Landslides—Poorly sorted debris that has moved chaotically down steep slopes; slumps basaltic lithics with lesser but common plagioclase crystals. Clay occurs as bridges
OIS 2 \K] nt s ) L Qls or block slides (toreva blocks) partially to completely intact, that have moved down between'and envelopes arounf:l sand grains. Color of 7-5YR 5/6 measgred. Gra}vgl beds
emene ' AV AHEN = L . K 4 ' 5 ™ ) Horizontal bedding slope; slumps and block slides usually display some rotation relative to their failure are lenticular (<1-80 cm thick), trough cross-stratified channel-fills consisting of
[ L \ X A :ﬁi N i - plane; thickness varies considerably depending on the size and nature of the landslide. po}?rly;?oged,ltclast—supportehd, stlljbrmlltndled—rm;inded pt;bble% w11tth rar; tcobbles (t)zf
5 & dc \ ! 66 . . Blocky basalt underlain by and/or jumbled chaotically with Cretaceous sandstone blocks ApRAntiic hasa s, cOArse porpayry Basa s, \€sser ine puIpayry basalts, and trace quar
2 " ‘ o Inclined bedding . ! . sandstones, with a clayey sand matrix. Thickness is <1-2.5 m.
......... reh ; and minor gravel from the unit QTpal form local caprock over more erodible shale or
_ 5 G 1R \ sandstone units. High-level tral Rio S 1s —Sili -lithology-rich sand 1
ik R , 3 | Qe _ 1 ; : - . T igh-level ancestral Rio San Jose gravels—Siliceous-lithology-rich sandy gravels
¥ s - R (8N~ : l: = . ! v —— Inclined flow banding, lamination, layering, or foliation in igneous rock. Qsjo underlying basalts at the southern tip of Frog Mesa. Gravels are poorly sorted,
; 2= . 5 . " . OB o g ¥ o Recent Alluvium of the Rio San Jose subrounded to rounded pebbles with trace cobbles of quartzites, granites, cherts,
‘ o B, =2 i \ 3885000 © Clastic pipe porphyritic rhyolites, fine-grained mafic-intermediate volcanics, pale brown quartz
i : _ o ', il Recent alluvium of the Rio San L nds. mud d eravels alone th sandstones, and reddish brown fine-grained sandstones. Sands are pink to
35°5'0"N 5600 = - \ = - 35°5'0"N f redder Bluff Sand ; ecent a .uv um ot the Bio Sa .]ose. oc?se sands, mu _S’ aIT gravels along the reddish-yellow (7.5YR 8/4-8/6 measured), poorly sorted, subrounded to rounded, very
~6600—" i g _ f Qdy J Zone of redder Bluff Sandstone Qasjr dern Rio S h L All 1 d and sil th 11 ¢ b . : P TLe v
e B R / . > - A - (4 h modern Rio San Jose channel. Alluvium is mainly sand and silt, with rare gravel lenses. fine to fine grains of mainly quartz and siliceous lithics, weakly cemented by calcium
3885000 L i Sy — =4  Kdp L) O » : No appreciable surface soil development. Deposits are poorly exposed; thicknesses are carbonate. Poorly exposed; Thickness is <1 to no more than 2 m.
| v /1’_‘ = = \ o g <1 to likely over 2 m. I .
W g Mount Taylor Volcanic Field Basalts and Alluivum
/ 1 f i Slopewash alluvium—Slopewash deposits on hillslopes and alluvial, colluvial, and . . . .
— LA { Qasw eolian deposits mantling slopes below mesas and deposited behind large landslide Medlum pyroxene.porph)'fry basalt—Me.dlum-gray (weathering grayish-brown to
Z “l 1 blocks, formine distinctive benches black), fine- to medium-grained, porphyritic basalt. Matrix is mainly plagioclase with
- ) j__. i il ik T Correlation of Map Units ’ & ' lesser pyroxenei. Phelnocrysts are rare (up t.o f% of flaces) and. consist off ro;ndenli
: " / Qfo ; 3884000 Valley-floor alluvium—Deposits of sand, silt, and gravel in valley bottoms; upper 5-10 é%rﬁs);ervlfh??}? }i‘ :i?; asee;fnf:ti s;nz zcgr(zsg 'olgll;/fay(;:gg f)t e;;?cﬁggsgi‘s)%?lg H?O etal
L - . |' ] I L . { .r‘ { Qal / Jmb Qal m of Qal deposits are Middle to Late Holocene in age; older buried alluvial deposits in ’ & T ’ ’
J e — - e 2\ i‘a — — % Rio San Jose Valley. are Pleistocene in age. Thickness of various alluvial deposits, based High-level travertine—Pale-yellowish-pink to white, fossiliferous, fine-grained
3884000 X ) el ¥ I s 2 on well log data (Risser and Lyford, 1983) and outcrop descriptions ranges from 5-20 m . . . . .
. ' 4 . 5 N . . - limestones overlying the Tbcp basalt. Coarsens up-section from thickly-laminated
LY | =i / gl 1) \ . 7 ° = |C in tributary drainages to approximately 50 m under the Rio San Jose valley floor near the b d di hick bedded o ined K . thi
7 N [ N le"/Ql = Glc |a | | f ith Encinal C Alluvi . icallv sil d fine-grained d with carbonate mudstones to medium-thick bedded, very fine-grained packstones; thinner
. { Jmbs | ' 9 0 SHlt confluence with Encinal G-anyon. Alluvium is typically silt and fine-grained sand wit beds are planar-tabular, thicker beds commonly wavy-tabular. Trace fossils consist of
Wl f‘ Y 74 '_F.' ' o g & interbedded pebble-to cobble-gravel lenses, eolian sand and thin lacustrine interbeds conical co};le d snail shellls and narrow tubularyroot\;};sts Colors of 75YR 95 2 to N
([ e “‘ -, ; g !& 5 along the Rio San Jose, and colluvial interbeds in tributary drainages. Deposits are measured. Thickness is <1 to 5 m ' ’ '
& £ J TR : ) "Qfy. 3 3 al) | % § characterized by weakly-developed soils with 10YR-7.5YR color (reflecting varying ' '
_ | - b > A =3 Jmw \ = @, i 1 . . .
1480000 : 3 " -~ AR , | 2 - l: Il YR AN = p iy parent materlal.), none to Stag? ! (}arbonate morphol'ogy, and lack of Bt.horlzon High-level pediment gravels—Pale-gray to pink cobbly pebble-gravel and pebbly sands.
== 2008 - b A\ e 1.: - YA N , = development. Rio San Jose alluvium includes coarse-grained sandy gravel sections and QTpal . o
I o [J : 7 : ) N\ A b 3883000 .. . . ) pa Gravel are poorly sorted, subrounded-rounded, pebbles with lesser (30-40%) cobbles
| . ol : 4 - |
" ety J| S r@ _ ] a I X RN L. | SN\ NE _ s is interbedded with one or more 3-5 m thick basalt flows (Risser and Lyford, 1983). . 0
e T, e, # e e R ; v S ; o ) Iy, b = ) and trace boulders of aphanitic basalt, lesser coarse basalt porphyry, and trace phaneritic
| " g K N -;. i = ¥ 4 \ N \ o (Ep——— e & = : : = \¢ | it~ —— E g < uvi mafic and felsic lithologies, with local trace well-rounded siliceous pebbles. Sands are
3883000 —5_'_=-—'-==~T’_‘ — T — 5 K : ) | |8 4 " L\g \ < g Terrace Alluvium poorly sorted fine to very coarse grains of mainly basaltic lithics with minor (10-20%)
| & 4 ~ = e S 7 I ) iI \;;1 LY ) E m plagioclase, weakly cemented by carbonates. Color of 7.5YR 8/3 measured. Local thin ash
N |7 > - i + ; ‘{ : b w ‘ x:‘_- . \ - Jzf 6 E E ] Younger terrace deposits, undivided —Gravels and sands underlying terrace treads up beds up to 6 cm thick. Poorly exposed. Thickness is <1 to perhaps 6 m.
M 5 2 . : l\ , ol W e E N<|O| & to 6 m above nearby tributary drainage channels. Deposits consist of uncemented,
; g e = 2’] :1 ' )L Wi f : 500 CZD 8( 9 b || poorly sorted sands to cobbles and rare boulders of compositions reflecting upstream Largely fine-grained basalt—Light- to medium-gray (weathering brownish-gray to
e s | P I B e b ) RS — 75} <] g source areas. Deposits are poorly exposed; thicknesses are <1 to at least 6 m thick. black), fine-grained, slightly porphyritic basalt. Matrix is mainly fine-grained, with minor
= = 5 e Jmbs i 7 v =i : visible plagioclase and trace pyroxene, and very sparse olivine oriddingsite. Trace
;-. R ' ' o : . I = éé Alluvium underlying Qt4 terrace surface—Deposits of sandy pebble to boulder size {)henolcrys;s Of plaiioilas'eﬂ?p tg 11Cm a(:.rrboss.aru%[ . Pf’y_lfg;(ene upftto 1, mr? acrf)sst.
" : i §2 gravel underlying terrace surfaces located approximately 3-5 m above local base level. rreguiar basal contact with underlying Toep; outcrops o b are often Inset agains
: | Qal e @ . . . . . those of Thep. Thickness is <1-8 m.
\ Ze 'g Deposit thickness ranges from 2 to greater than 6 m. Soils developed in deposits
3882000 = Y AR i = underlying Qt4 surfaces are weakly developed, with .10YR color, minimal horTzon Coarse plagioclase porphyry basalt—Light-gray (weathering brownish-gray and black),
' R RGTE T ' 3 : SN Q development, none to minimal carbonate accumulation, and lack of Bt horizon medium-grained, plagioclase-pyroxene porphyritic basalt. Phenocrysts are relatively
X e AN 5 o al & 2 1 l\‘: g development. common (8-15% of faces), of mainly euhedral-subhedral plagioclase up to 1 cm across
i : i 34 b -I' N and trace anhedral pyroxene up to 1 mm across. Matrix consists of plagioclase, pyroxene,
N,qzs,.z == ' ; A E [:2 Alluvium underlying Ancestral Rio San Jose Qt4 terrace surfaces—Deposits of sandy and glass. Likely correlates to unit Tmpxb of Goff etal. (2015), which has a K-Ar age
: ” { . ~ o3y < (LS pebble to cobble size gravel comprising subrounded to rounded quartzite, limestone, estimate of 2.93 + 0.12 Ma (Table 1). Thickness is <I1-to 16 m.
§ » \ J E o) basalt, sandstone, chert, granite and rare metamorphic clasts underlying terrace surfaces . . )
S M 500000 E E located approximately 6-8 m above local base level in western part of Quadrangle. Cr):;tal-rlch. pl;gm}(l:lase porp'hiflry lba§al;—Dark-gray (weat}lllermﬁ brloer)lhto black)
1‘ Seam3 e TRIBAL é WY/ Deposit thickness ranges from 3-4 m, locally observed as strath terrace cut on Laguna medium-grained, phenocryst-rich, plagioclase-pyroxene porphyry basalt. Phenocrysts
: S — LAGUNA j /! . are common (25-40% of faces), of mainly subhedral-anhedral plagioclase lathes and
Wk ,_§ : Rio gan | T =l S TE e Sy S & Wmmmmmmmmmmmmmmm flow near Casa Blanca or strath terraces cut on Bluff Sandstone near Bang Bang Hill. plates as much as 1 cm across, with rare anhedral pyroxene up to 2 mm across and
) R — —_— | — ~ —" 0 . . . o s 4
3881000 -} ey 3 = ca g red) 1 Qall Ma.><1mum Stage I+ carbonate, soils typically eroded. Overlain in places by up to 4 m of sparse anhedral olivine <1 mm across. Matrix consists of plagioclase, pyroxene, olivine,
‘ —— — " >, — e eolian sand. and glass. Possibly correlates to unit Tbep. Thickness is 4-12 m.
™~ I \ -‘.'\-’\
) Qal ' Alluvium underlying Ancestral Rio San Jose Qt3 terrace surfaces—Deposits of sandy ~ Intrusive Rocks
‘ 0 \ el a pebble to boulder size gravel composed of basalt, quartzite, chert sandstone, andesite,
35230N. —RETS ._ N 3| 35°2'30°N dacite, granite, minor rhyolite, limestone, and obsidian clasts underlying terrace Picacho. Peak bas?altic intrusion—Well-jo%nted olivine basalt i.ntrusion. Dark-gray,
T, ' “ ! g 3 > a surfaces located approximately 12-20 m above Rio San Jose valley floor/local base level. weathering k};rowmsh—dark-gray;i) biowln/cyﬁnef liorP}}:Yer basaltdw1th phgnocryfstsl all <1
1470000 A "%SEW’CE 3880000 Deposits include interbedded trough cross-bedded to low angle cross bedded quartz mm across but common, roughly 0-157% of fres aces, and consisting of olivine,
\ Qes f ) ; 1470000 lithic sands. Deposit is 6-12 m thick, with maximum thickness observed in channel plagioclase, and pyroxene that are often concentrated in aggregates up to 1 cm across
- \ = = . e i Y o R ) - that result in pale-gray or very-dark-gray "spots" or "clots"on weathered faces. Olivine is
] < filling deposits. Boulder-size fraction of deposit is primarily basalt in composition. commonly reduced to reddish-brown iddingsite. Ubiuquitous, commonly subhorizontal
3880000 i Pebble—cobble-size gravel is rounded-subrounded. Maximum Stage III carbonate. columnar jointing. “’Ar/*Ar age estimate of 4.49 +0.16 Ma (Table 1). As much as 60 m
£ Qes wide.
s Fan Alluvium
_(,,///.' - Thin basaltic intrusions—Very-dark-gray to brownish-gray (locally greenish, and
AN ; _ . . . . weathering to light- or dark-brown), fine- to medium-grained, slightly porphyritic, thin
T , al> g ; Young far.l alluv1um.—Typ1ca11¥ fan—shapec'l deposits of s'and, silt, clay, ar.1d gravel up to basaltic intrusions. Matrices are dominantly pyroxene and plagioclase. Phenocrysts are
TS Qal \  Qes boulder size emanating from tributary drainages. Deposits are characterized by weakly absent to trace, most commonly pyroxene but locally plagioclase, generally <2 mm
L ' } N Ny N e developed soils with 10YR-7.5YR color (reflecting varying parent material), none to across. Often weather to rounded, granular outcrops. Intrusions of all attitudes (dikes,
3 R & |- 3879000 Stage I carbonate morphology, and lack of Bt horizon development. Deposit thickness is sill.s, and inclined) are found,. with ipdividual intrusions not uncommonly changing
N e o A A A A A A A A A, <5 m to 10 m or more. Grades into alluvial deposits of major drainages down-slope. attitude laterally. Generally, Thickness is <1-to 4 m, locally as much as 20 m.
- unconformity
3879000 — = - Deposits underlying Qf4 surfaces—Part of fan complex at the mouth of Water, Timber, Mancos Shale
AP S— Castillo, and Encinal Canyons; Qf4 surfaces form part of the modern piedmont. Deposits . . . .
Ny e \‘ [ 7 : of fine sand to coarse gl?;vel; typically interbe dge d fine to me diurﬁ sand and lgcally ]?-Cross Member—Gray to brownish-gray, gypsiferous, thinly lammated.shales, .lesser
4 o imbricated cobble- to boulder-size gravel with individual gravel beds 0.25-3 m thick. Slltgto? s lli)cgl Psancliy shalesc,l %nc.it ttl'?clf sparll;y %};gs;(r)n beds overlying Kmj and
= Qf4 deposits described on adjacent quadrangles typically include buried soils. Base of underlying Rge. Foorly exposed. Lnit thickness about £5=50 m.
unconformity dePOSIt s poquy exp(.)sed, but locally observe O.f4 gravel overly}ng Cretaceou's bedrock Juana Lopez Member—Two light-brown to light-yellowish-brown, fossiliferous,
units; total thickness is 2-10 m or more. Qf4 soils are characterized by cambic (Bw) or o . ; . .
weakly developed carbonate (Bk) horizons, with maximum Stage I+ carbonate calcarenite intervals bracketing an interval of noncalcareous shale. Calcarenites consist of
\ )+ 387800 morphology. locally include buried Bw or Bk h(;rizons moderately to poorly sorted, subrounded to rounded, very fine- to fine-sand-sized,
" 5 4 [ PRotosY y ' vitreous light-gray grains that Dane et al. (1966) determined to be principally bioclastic
‘ Deposits underlying Qf3 surfaces—Part of fan complex at themouth of Water, Timber debris, in grain-supported, very thin (1-3 cm) planar-tabular beds with absent to vague
3878000 NN - Castillo. and Encinal Canvons: Qf3 surfaces form part of the modern piedmont ,De osits/ internal planar laminations. Calcarenite intervals are each 1-2 m thick. Colors 7.5YR 6/3
10 of san. C{y pebble to bou}{ der, gravel of mixed solcanic lithologies and sui)orcfinate and 10YR 6/4 measured. Fossils include Cameleolophalugubris, Inoceramus dimidius, and
. =z sandstone clasts greater than 3 m thick; base of deposit poorly exposed. Qf3 surfaces are Sﬁa;lghlti' I tn tt}?r \f;lmg shaiels(,)_xiv; ich dominate the section, resemble typical Mancos
o generally 1-2 m higher in elevation than adjacent Qf4 surfaces, but may merge with Qf4. shajes. Lt thickness abou m
¥ o Soils are partially eroded, but exhibit Stage II to III carbonate morphology, Bt horizon )
K ST with 5YR to 7.5YR color. Semilla  Sandstone Member—Interval of
TI i AT light-yellowish-brown sandstones and concretionary shales. Sandstones consist of
. | . . .
: : . derately to poorly sorted, variably muddy, subrounded-rounded, very fine to fine
) d 3877000 Comments to Map Users Deposits underlying Qf2 surfaces—Deposits of sandy, rounded to subrounded, basalt mo y to poorly ’ Y Y, + Very
1460000 ; : ; ; ; ; ;
e p - boulders with subordinate pebbles and cobbles of rounded andesite and subrounded grains of (.ifci)mmarlltly quartz, in vlery thin tohthtl,nalentlc;.ﬂar to planar-tabular, typically
A geologic map displays information on the distribution, nature, orientation, and age relationships of rock and deposits dacite, with rare quartzite and sandstone clasts underlying remnant fan surfaces west of CrOSS_StthI Be dd (ltahfir;?r, tanigintléi » or tFrot'lg ) E:i s.bCo (;)rs 10YR 7/21’1 2.5Y 7/.1 and 6/?;
3877000 and the occurrence of structural features. Geologic and fault contacts are irregular surfaces that form boundaries Encinal Creek in the northwest corner of the Quadrangle near Picacho Peak. Deposit is mee:islire .bed . lckness, la er?i Cf)n mziniy’ and a ur{) agge—?s twe hals gi;m Slie Ot
between different types or ages of units. Data depicted on this geologic quadrangle map may be based on any of the approximately 4 m thick. Qf2 fan surfaces are 12-15 m above local base level. Soils are lsli)rxlxv;VZ?eShzless i‘ggzz‘ts)’ieups?ccaloll\l/iaiigs Z}?:IZSS E::r?ﬂ?ih:re;?: Gl'!iOI(’)l Sf Toiil c;:ulcllfge tic())lilsl
following: reconnaissance field geologic mapping, compilation of published and unpublished work, and photogeologic partially stripped; thin, discontinuous CaCO, coatings are observed on some clasts. : typica I . P
. . - . . - - up to 1 m across throughout the interval. Unit thickness is about 20 m.
interpretation. Locations of contacts are not surveyed, but are plotted by interpretation of the position of a given contact
onto a topographic base map; therefore, the accuracy of contact locations depends on the scale of mapping and the Deposits underlying Qf1 surfaces—Deposits of rounded to subangular sandy pebble to . _ - . . .
interpretation of the geologist(s). Any enlargement of this map could cause misunderstanding in the detail of mapping Qft boulder gravel underlying small remnant fan surfaces west of Encinal Creek. Deposit is - RI,? tS aladolTorllgue dGrz;y lto brov:;mtsh gray, gypsiferous, tglrgy larrélmzite'd Sh;iﬁi’ leAsser
| . . . . siltstones, local sandy shales, and trace sparr sum beds underlyin .As a
4 Js i and may result in erroneous interpretations. Site-specific conditions should be verified by detailed surface mapping or extensively eroded; remnants are 1-4 m thick gravel lag overlying Paguate Tongue of . : ; - ; pal’y 8Yb yis
1 _ et \8 . . s . stratigraphic unit, the Rio Salado includes the Bridge Creek beds and continues down to
e R S : —Jb- subsurface exploration. Topographic and cultural changes may not be shown due to recent development. Dakota Sandstone mesas. Clast composition is predominantly subangular basalt the top of Kdt: as a map unit. as used here. Kmr onlv extends down to the top of the
Jmbs = (’ .......... = Qios( SN[ 387600 boulders up to 70 cm in diameter, with common angular quartz and quartzite pebbles Brid pC kb, s P 11) ’ 4. Unit thi ’kn . }3’ £90-100 p
s - 1 NN . . . ridge Creek beds. Poorly exposed. Unit thickness is about 90-100 m.
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L] Juy, 2017 New Mexico Bureau of Geology and Mineral Resources
8°56' East TABLE 1
At Map Center . . .
Ouad le Locati Open-File Geologic Map 272 Area Unit | Age' (Ma)| 26 | Type|Ref.3| Comments
uadran ation
gle Locatio Picacho Peak Thdp 4.49 0.16 | Ar/Ar | HY7 | Volcanic plug in the northwest of the quadrangle
Mount Taylor VF* Tbae 3.72 0.02 | Ar/Ar | G15 Not exposed on quadrangle; mapping by G15 and MS67 indicate Tbae underlies flows on Silver Dollar Mesa
. . . . . . Silver Dollar Mesa Thcp 2.93 0.12 | KAr | L9 Assignment of age to Tbcp based on description inreference (“high mesa surface...1 km north of Wheat Moutain”
New Mexico Bureau of Geology and Mineral Resources Mapping of this quadrangle was funded by a matching-funds grant from the STATEMAP program of the National ( ) . 529 006 | avalcs o gl g ; pf s P (‘hig )
New Mexico Tech Cooperative Geologic Mapping Act (Fund Number: G17AC00260), administered by the U. S. Geological Survey, and by Qbmp : : 1/ orrelates to unit Qpptb o
801 Lerov Place the New Mexico Bureau of Geology and Mineral Resources, (Dr. Nelia W. Dunbar, Director and State Geologist, Dr. J. Wheat Mountain Qwcep 2.114 0.012 | Ar/Ar | C15
5 N Y Mexi Michael Timmons, Assoc. Director for Mapping Programs). Qwf 2.42 0.18 | K-Ar |LM79 | Too old, as compared to Ar/Ar ages
ocorro, INew Ivliexico Valley floor Qblp 0.11 0.152 | KAr | L93
e Geologic Map of the Laguna 7.5-Minute o1z _[0146 | A | 15 | Reanayss of shove
g P g ¢ 0.38 0.25** | KKAr |LM79 | **Uncertain if published error is 1 or 2 standard deviations
[575] 835-5490 d 1 o b 1 . 0.322 | 0.011 | Ar/Ar | C15
uadrangie Notes:
Q , Cibola County, New Mexico —
This and other STATEMAP quadrangles are available ; 3‘?6 as published. i o »
. : ncertuinty as pu ished; converted to +20 as needed.
for fr nl in both PDF and ArcGIS form :
© ee download bot and cGIS fo ats at 3: C15 - Channer et al., 2015; G15 - Goff et al., 2015; L93 — Laughlin et al., 1993; LM79 - Lipman and Mehnert, Hallet, 1979; H97 - et al., 1997; MS67 - Moench and Schlee, 1967.
. FIGURE 1—The town of Laguna, with Clay Mesa (left) and several higher, unnamed mesas (right and center) in the background. Pale-yellowish-brown outcrops flanking and beneath the town belong to the 4: VF - volcanic field
o Geology ny http-'/ / geO”’lf o.nmt.edu Bluff and Zuni Sandstones; gray to pale-brown slopes at the bases of mesas are underlain by Morrison Formation strata; light-brown ledges in the upper halves of mesa slopes belong to Dakota sandstone
@@o\-" Mg ]une’ 2018 units; and mesas are capped by Plio-Pleistocene basalt flows.
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Gallup Sandstone

"C" Tongue—White to pale-brown coarsening-upwards sequence of sandstones.
Sandstones grade upwards from poorly sorted, muddy, and very fine-grained to
moderately sorted, clean, and fine- to medium-grained. Grains are angular to rounded,
mainly quartz with rare (<5%) tabular feldspars, rare (<2%) black ferromagnesian lithics,
and trace biotite and detrital clay. Beds are planar tabular, and grade upwards from
medium thickness (10-20 cm) and massive to medium-thick (20-40cm) and planar
cross-stratified or massive. Trace shell imprints and burrows become more abundant
upsection, and local fossiliferous zones occur throughout. "C" tongue assignment after
Molenaar et al. (1996). Unit thickness is about 10 m.

Dakota Sandstone

Kdc

Twowells Tongue—Pale-gray to pale-brown, coarsening-upwards sequence of
sandstones. Sandstones grade upwards from poorly sorted, muddy, and very
fine-grained to well-sorted, clean, and fine-grained. Grains are subangular to
subrounded, mainly quartz with rare (<3%) siliceous lithics, rare (<2%) detrital clays,
and trace tabular feldspar and black ferromagnesian lithics. Beds grade upwards from
medium-thick (10-40 c¢m), internally wavy-laminated, and planar-tabular to thin to
medium (5-15 cm), internally cross-stratified or massive, and planar- or
undulatory-tabular. Colors of 10YR 8/1-8/2 and 2.5Y 7/2 measured. Bedding-parallel
burrows are common near the top, with rare bedding-perpendicular burrows. Unit
thickness is 10-22 m.

Paguate Tongue—Pale-brown to yellow, coarsening-upwards sequence of sandstones.
Sandstones grade upwards from poorly sorted, muddy, and very fine-grained to
moderately well-sorted, clean, and fine-grained with medium-grained lenses. Grains are
subrounded to rounded, mainly quartz with rare (<5%) tabular feldspars, rare (<5%)
siliceous lithics, rare (<2%) detrital clays, and trace black ferromagnesian lithics. Beds are
medium to thick (10-50 cm) and grade upwards from massive and planar tabular to
cross-stratified and planar wedge-shaped. Colors of 2.5Y7/4 and 8/6 measured. Unit
thickness is about 12-19 m.

Cubero Tongue—Pale-gray to very pale-brown coarsening-upwards sequence of
sandstones. Sandstones grade upwards from poorly sorted, muddy, and very
fine-grained to well-sorted, clean, and fine-grained. Grains are subrounded to rounded,
mainly quartz with rare (<5%) tabular feldspars, rare (<2%) siliceous lithics, and trace
black ferromagnesian lithics. Beds grade upwards from massive or internally
planar-laminated, medium to thick (10-50 cm), and planar-tabular to cross-stratified,
medium thickness, and planar-wedge-shaped. Colors 2.5Y 8/2-9/2 and 7.5YR 4/6
measured. Bedding-parallel and bedding-perpendicular burrows throughout, increasing
in abundance upsection. Locally fossiliferous. Unit thickness is 10-15 m.

Discontinuous upper Cubero Tongue—Local pale-brown to very pale-brown
coarsening-upwards sequence of sandstones overlying the main Kdc tongue. Sandstones
grade upwards from moderately sorted, muddy, and very fine-grained to well sorted,
clean, and fine-grained. Grains are subrounded to rounded, mainly quartz with trace
tabular feldspars and siliceous lithics. Beds grade upwards from massive, thick, and
planar-tabular to planar cross-stratified, medium, and planar- or undulatory-tabular.
Colors of 10YR 7/4 and 7.5YR 7/2 measured. Thickness is <1-4 m.

Upper Oak Canyon Member—Gray to locally pale-yellowish-brown, thinly laminated,
fissile shales. Colors of 10YR 6/1-5/1 and 7/6 measured. Poorly exposed. Unit thickness
about 12-20 m.

Lower Oak Canyon Member—Interbedded, pale-gray sandstones and gray shales.
Sandstones consist of moderately well-sorted, subangular to rounded, very fine to
medium grains of dominantly quartz, rare (<3%) tabular feldspars, and trace gray
siliceous lithics and black ferromagnesian lithics, in 0.5-5-m-thick intervals of medium
to thick (10-60 cm), planar-tabular, planar-wedge-shaped, and lenticular beds with
common planar or trough cross-stratification. Sandstone occurrence varies throughout
the quadrangle, from 4 thin intervals to 2 thick intervals, each separated by shales.
Colors of 2.5Y 8/1, 10YR 8/3, and locally 5YR 8/3 measured. Intervening shale intervals
resemble those of Kdou. Unit thickness is about 10-22 m.

Encinal Canyon Member—White to pink, variably pebbly, variably kaolinitic, fine- to
coarse-grained sandstones and trace pebble conglomerate. Sandstones consist of poorly
sorted, angular to subrounded, fine to very coarse grains of mainly quartz with minor
(<25%) siliceous lithics (chalky white chert, gray quartzite or chert, and lesser brown to
black chert) and trace tabular feldspars in thin to thick (up to 0.7 m), lenticular, trough
cross-stratified, commonly fining-upsection beds. Pebbles are up to 1 cm across,
concentrated at the bases of fining-upwards sequences, and consist of angular to
rounded siliceous lithics of gray quartzite, chalky white chert, and lesser brown to black
chert. Chalky, white, disseminated clays are common between grains, but
grain-enveloping aggregates (as seen in Jmj) are rare. Base of unit is wavy to irregular,
generally scoured, and locally marked by abundant clayey mudstones and discoloration.
Variable unit thickness ranges from <1 to about 10 m.

Morrison Formation

Jackpile Sandstone Member—White, kaolinitic, fine- to coarse-grained sandstones.
Sandstones consist of poorly sorted, angular to subrounded, fine to coarse (locally very
coarse) grains of mainly quartz and siliceous lithics, rare (<3%) tabular feldspars, and
rare black ferromagnesian lithics, with abundant chalky-white kaolinitic clays in
grain-enveloping aggregates that impart a white-spotted appearance to outcrops. Beds
are mostly medium (locally thick, up to 0.7 m), undulatory-tabular, locally with scoured
bases, and bearing common but indistinct trough and planar cross-stratification. Color
of 10YR 8.5/1 measured. Trace mudstone interbeds are up to 5 cm thick, internally
irregularly or planar laminated, and pale-greenish-gray to pink; similar mudstones
occur as rip-up clasts in sandstone beds. Thickens northward, not present south of the
Rio San Jose; overall thickness is <1 to 30 m.

Brushy Basin Member—Varicolored clayey mudstones with rare sandstones.
Mudstones are poorly exposed and weather to rounded, popcorn-textured hills and
slopes; where exposed, mudstones are planar-laminated, with gradational and/or
mottled colors ranging from light-reddish-brown to pink to greenish-gray (7.5R5/2,
2.5YR 5/3, 5GY 7/1, and 10GY 7/1 measured). Sparse very fine-sand grains found
throughout. Sandstones are like those of Jmbs, <2 m thick, and broadly lenticular or
otherwise discontinuous. Unit thickness is (including Jmbs bands) about 40-80 m,
erosionally thinned in the south of the quadrangle.

Mappable sandstone bodies in the Brushy Basin Member—Pale-yellow,
discontinuous, locally pebbly sandstone bands intercalated into Jmb clayey mudstones.
Sandstones consist of poorly sorted, angular to subrounded, fine to very fine grains of
mainly quartz with minor (10-15%) tabular feldspars, minor (10-15%) pink to brown to
gray siliceous lithics, and trace black ferromagnesian lithics with rare white-chalky clay
or carbonate nodules up to 4 mm across, in mainly thin to medium (0-40 cm thick),
lenticular, trough-cross-stratified beds. Pebbles up to 2 cm across are trace overall but up
to 15% of beds, and consist of subangular to rounded, gray to brown siliceous lithics,
rare granites, trace black chert, and trace mafic-intermediate volcanics. Individual bands
are up to 10 m thick, but commonly <2 m.

Westwater Canyon Member— White, cross-stratified, variably pebbly, coarse-grained
sandstones. Sandstones consist dominantly of poorly sorted, angular to rounded, fine to
very coarse grains of dominantly quartz and siliceous lithics (mostly brown to gray
cherts or quartzites, trace black and chalky-white cherts and white quartzites) with trace
granitic and volcanic lithics in thin to medium (up to 20 cm), lenticular or undulatory,
commonly trough cross-stratified beds with scoured bases. Colors of 2.5Y 8/1-9.5/1
measured. Gravel are pebbles and granules of siliceous lithologies. Generally about 5 m
thick; thins to <1 m over some anticlinal folds.

Zuni Sandstone

Fluvial facies—Interbedded light-gray to weak-red and red-gray mottled sandstones;
weak-red to greenish-gray, variably sandy, commonly clayey mudstones; and local
lenticular gray limestones. Proportions of components, as well as component colors, are
variable across the quadrangle; typically, varicolored sandstones dominate. Sandstones
are composed of moderately sorted, subangular to rounded, fine to very fine grains of
dominantly quartz, variable (typically rare) siliceous lithics, rare (<2%) tabular feldspars,
and trace black ferromagnesian lithics in thin to thick (max 1 m) beds that can be
planar-tabular, undulatory-tabular, or lenticular. Thinner beds are typically
cross-stratified, thicker beds typically massive. Colors of 2.5Y 7/2, 5Y 7/3, 5YR 6/4, and
5R 5/2 measured; individual beds may be mottled or laterally change color rapidly.
Mudstones are clayey, bear variable very fine sand grains, are irregularly laminated, and
are mottled, with colors 10Y 8/1, 5R 6/1, 7.5R 5/3 measured. Mudstone intervals are
laterally discontinuous, but up to 2 m thick. Lenticular limestones are absent to locally
common (concentrated near the upper contact) thin- to medium- beds of white to
light-brown (8/N and 7.5YR 6/3 measured), fine-grained limestones with trace very fine
sand grains. Unit is 8-13 m thick.

Eolian (principal) facies—Pale-yellow to light-brown, thickly- to very thickly-bedded,
prominently cross-stratified fine- to medium-grained sandstones. Sandstones consist of
clean, moderately well-sorted, subrounded-rounded, fine to medium grains of
dominantly quartz, rare (<3%) siliceous lithics, and rare (<3%) tabular feldspars with
trace clays and fine carbonate nodules, in very thick (1-2 m) tabular or undulatory
planar beds that are commonly prominently high-angle cross-stratified (locally vaguely
cross-stratified or massive). Colors of 2.5Y-5Y 8/2-8/3 and 7.5YR 6/4 measured. Variably
calcite-cemented. Thickness is 30 to 40 m.

Pre-Zuni Units

Bluff Sandstone—Mainly light-brown to pink, medium-thick bedded, variably
structured fine sandstones with minor muddy sandstones and reddish-brown
sandstones. Most sandstones are clean and consist of moderately sorted, subrounded to
rounded, fine to very fine grains of dominantly quartz, rare brown siliceous lithics, and
trace tabular feldspars with trace fine carbonate nodules in medium to thick (0.1-1 m
thick) planar tabular beds. Beds are variably low-angle cross-stratified, massive,
internally planar-laminated, or high-angle cross-stratified. Colors commonly 7.5YR
6/3-7/4 to 5YR 5/4-6/4, and less commonly 5YR 8/3 and 2.5YR 8/3; redder hues are more
common in the southeastern corner of the quadrangle. Muddy sandstones are very fine-
to fine-grained and occur in medium to thick (0.3-0.5 m) intervals that are internally
very thinly planar bedded (1-4 cm thick), and are otherwise like the clean sandstones.
Thickness is 60 to 70 m.

Summerville Formation —Interbedded muddy very fine sandstones, sandy mudstones,
and rare clean fine sandstones. Muddy sandstones and sandy mudstones are
dominantly reddish-brown colors (2.5YR 5/4-6/4, 5YR 5/4 measured), with
moderately-poorly sorted, subangular to rounded, very fine to fine sand grains of
mainly quartz with rare (<4%) tabular feldspars, rare (<2%) medium-gray and black
lithics, and rare fine carbonate nodules. These occur in 1-3 m thick intervals that are
massive to thinly bedded, with commonly vague internal planar- or cross-laminations.
Clean sandstones are pink (7.5YR 7/4 and 5YR 7/2 measured) and occur in massive to
cross-stratified, 0.5-1 m thick planar beds. Sands are moderately sorted, mainly
fine-grained, and dominantly of quartz, with rare (<2%) tabular feldspars, and trace
black lithics. Base unexposed. Thickness is 40-55 m on the South Butte quadrang]le to the
south (Moench, 1964).

Entrada and Todilto Formations—Cross-section only. Gypsum, limestones, sandstones,
and siltstones underlying the Summerville Formation and exposed on the South Butte
quadrang]e to the south.
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