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Base map from U.S. Geological Survey 1954, from photographs taken 1951, field checked in 1954.
Polyconic projection. 1927 North American datum. Reprojected to UTM projection NAD 27 zone 13. 1 24,000
1000-meter Universal Transverse Mercator grid, zone 13, shown in blue.
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Comments To Map Users

A geologic map displays information on the distribution, nature, orientation, and age relationships
of rock and deposits and the occurrence of structural features. Geologic and fault contacts are
irregular surfaces that form boundaries between different types or ages of units. Data depicted
on this geologic quadrangle map may be based on any of the following: reconnaissance field

Correlation of Map

Units

geologic mapping, compilation of published and unpublished work, and photogeologic interpretation.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 interpretation of the geologist(s). Any enlargement of this map could cause
misunderstanding in the detail of mapping and may result in erroneous interpretations. Site-specific
conditions should be verified by detailed surface mapping or subsurface exploration. Topographic

and cultural changes associated with recent development may not be shown.

Cross sections are constructed based upon the interpretations of the author made from geologic

mapping, and available geophysical, and subsurface (drillhole) data. Cross-sections should be used as

an aid to understanding the general geologic framework of the map area, and not be the sole source

of information for use in locating or designing wells, buildings, roads, or other man-made structures.

The map has not been reviewed according to New Mexico Bureau of Geology and Mineral Resources
standards. The contents of the report and map should not be considered final and complete until
reviewed and published by the New Mexico Bureau of Geology and Mineral Resources. The views and
conclusions contained in this document are those of the authors and should not be interpreted as

necessarily representing the official policies, either expressed or implied, of the State of New Mexico, or

the U.S. Government.
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0 Qam Qah Qe Quaternary hillslope and landslide unit Tertiary Basin-fill of the Santa Fe Group Upper Cretaceous rocks
5 Q; ' al Landslide deposits (middle(?) to upper Pleistocene or Holocene) — Large bodies of fractured Gallup QTem Rio Puerco Member of the Ceja Formation (lower Pleistocene) — Very pale-brown, amalgamated Kme Menefee Formation (Upper Cretaceous) — Fine-grained floodplain deposits interbedded with 15-30%
2 Qfar [ a Q ® | Sandstone (Kg) that have slid downward, via the influence of gravity, over the Mancos Shale (Kmp) channel-fills of sand and pebbly to cobbly sand. Unit occupies the upper part of the bluffs east of the Rio sandstone channel-fills. Floodplain sediment consists of mudstone, siltstone, and very fine- to fine-grained
47 °g i ay se cir along a basal shear zone. Up to 6-8 m thick. Puerco. Sand and gravelly sand are in laminated to very thin beds that are planar cross-stratified to sandstone. Mudstone is mostly light gray to dark grayish brown; in contrast to unit Kcg, the mudstones of
6 — E Quaternary eolian and sheetflood deposits horizontal-planar. Minor sandy pebbles-cobbles in very thin to thin, lenticular beds. Gravel are this unit are locally greenish gray (~5% of unit). The mudstone is laminated to very thin, tabular to wavy
8 | ) L . . . . composed of chert (including Pedernal chert) with 20-30% quartzite, ~10% gray, intermediate to mafic bedded within medium to very thick, tabular beds. Interbedded in the mudstone are minor, thinly bedded,
Eolian sand (modern to historic) — Fine- to medium-grained sand that is pale brown to very pale-brown . o o . . . . . . . s .
Qe . . . . . volcanic clasts, ~10% sandstone clasts, and 3-10% granite. Unit contains scattered cobbles and boulders very fine- to fine-grained sandstones that likely represent crevasse splay deposition; these are lenticular to
< 10 (10YR 6-7/3). Unit is preserved on east-facing lee slopes (where it is 1-3 m thick), along the east side of . . . . . . . . S . . . . .
S scale change ) . . . up to 1 m in maximum diameter. Sand is mostly medium- to very coarse-grained. Channels have scoured broadly lenticular (1:10 height : width ratio) and commonly white. Also interbedded in the floodplain
i wide arroyo bottoms in the north-central part of the quadrangle (where it is 1-2 m thick), and near the . . . . . . . . . . . . . o
2 20 QsehllEE . o . . . . ! - . bases, otherwise the unit has a gradational to interfingering contact with underlying Atrisco Member. deposits are coal beds, commonly 10-50 cm thick; these decrease in abundance up section (1-5% in lower
s northeast sides of mesa-tops (where it is ~1 m thick). Locally overlies reddish soils associated with unit . . - . . o 1.: . . . . . .
E 40 4 Qls . . Weakly consolidated and non-cemented. 34-45 m thick. [description taken from Cikoski et al., 2012]. ~60 m, trace-0.5% higher in the section). The sandstone in the flood plain deposits are commonly horizontal-
Qseh and locally grades laterally into the younger, upper sediment of Qse. 1 laminated. Local vetrified di d " d white ash to 15 cm thick. Sandst
60 g Qtrp1 Eolian sand lying on ridge tops (Holocene) — Fine- to coarse-grained (mostly fine- to medium-grained) Tca |Atrisco Member of the Ceja Formation (Pliocene) — Well-bedded sand and minor clayey mudstone. Sand pianar amitatec. 1.oca" petriec wood, Irofl exide concrelions, and WAle ashes up 1o > cn Fiex. sandsfone
%0 % = P Qer sand that is Iiyht%)rown ti e dlziish ellow to pink (7.5YR 6/3 6-g7 /3). De ositec}ll on the tops of ri dges b beds are typically thin to medium and tabular. Mudstones are horizontal-planar laminated or in very thin channel fills range n size from. ribbon forms (0.2-1.5 .m—thlck and <=.5 m .Wlde) to broadly lentlcglar )
g Qao eolian rocesfes Low-angle cross s}t]ratiﬁed t(I: massi.ve Loose ;md r.10n Izemented 1-5 mljhick A to thin, tabular beds. Sand is very fine- to medium-grained and pink to reddish yellow to light brown (7.5 amalgamafed bodies (16 m thick and up to ~60m “.]lde)' Channel-ﬁlls. dlSPIay frough cross—lal.nmat?on (up
100 —| E‘ p : & . : . YR 6-7/4 to 6/6). Mudstone is light-reddish brown to reddish brown to yellowish red (5YR 6/4 and 5YR t.o 30 cm thick) to tangential cross—laml.natlon to horlzothal-planar l.ammatlons. The san.dstone is wh%te to
120 4 at Qtrp2 Qse Slopewash deposits reworking eolian material (Holocene) — Unit underlies relatively steep slopes 5/4-6). ~3% strong to moderate cementation. The reddish hue, well-bedded nature, and fine-grained nature hg}g. gray to .verc}lz E)/aIe. bbrlo Wi weat}(;elimg tlo.yellow;o light ye;10w1s.}l1)1b ro;vn. IS and gralrgls are \f/lery. ﬁlnde- 0 .
140 - © g (1-3°) adjacent to hillslopes; sediment is probably similar to nearby Qay sediment except that channel-fill of this unit serve to differentiate it from the Loma Barbon Member of the Arroyo Ojito Formation. Lower gle ciu?-grlamed ‘ a;la ybclerrk\)ente 55())' Catzl.urs carbonate and possibly clay. Interpreted as a tluvial deposit.
0 i Qaghe sand bed forms are overall thinner. Sediment is locally derived from uphill lithologic units. Laterally contact overlies a paleosol immediately east of the central eastern quadrangle boundary. 49-50 m thick. racational and conformabre base.m5ot i Huck.
= Qaohw grades into adjoining Qay and Qayr. 1-10 m thick. oy |LomaBa rbon Member of the Arroyo Ojito Formation (Upper Miocene) — Tan sand interbedded with Kpu Upper part of Poin.t Lookout Sandstone (Upper Cretac.eous) — L.edge—forming, well-cem.ented, white
108(2) scale change Qse/Ton Slopewash deposits reworking eolian material, overlying the Navajo Draw Member of the Arroyo minor pebble-conglomerate beds and 1-5% mudstone beds. Pebble-conglomerate channel-fills are thin to sanflstone weathermg.to yellow an.d brown. S.andstone 1 tangent.lally to trough—cross-laI.n%nated to .
- ' ol Qtrp3 Ojito Formation (Holocene) — Slopewash deposits, as described in unit Qse, that overlies sandy thick and lenticular. Estimated clast composition: 30-50% tan and fine-grained Mesozoic sandstone, horlz(.)ntal-planar laminated. Sand is mostly fine- to medlum-gramed. Upper 10 m of uni)t 1S ore massive
20'4 15 § sediment of the Navajo Draw Member of the Arroyo Ojito Formation (Ton). 15-30% dark gray to black to brown chert, 10-40% Pedernal chert, 10%red granite, 1-5% quartzite, 1% gray and blotgrbated. Sandstone mostly ce.mented by silica and .Ca1c1um carbonate. Trace to 1% t.hln—medlun.l,
Y g| g Qtrp4a . . . . L. . int diate volcani ks, t lithic-rich sandst d 0.5% dst : lasts. Sand i tabular, light gray to gray, mudstone interbeds; mudstone is blocky. The lower 5-10 m of this unit consists of
E 06 7 ke Qtrodb Qtrp4 Qse/ | Slopewash deposits reworking eolian material, overlying interbedded Navajo Draw Member (Arroyo [NISTMECHATe VO CATIIC rocks, trace THICTHER Sandstone, and *.o7 mudsione fp-up cas's. sand 1s very thickly bedded (tabular) sandstone that is internally horizontal-planar laminated to tangentially cross-
= 142 p K is : : : _ ; ; ; tangential cross-laminated (up to 50 cm-thick foresets) to horizontal planar laminated. Sand is mostl
08 = Earl TooTon O]%to Formation) ar.ld the Cerro cone]O Fo.rmatlon (Holoc.ene) Slopewash qepos1ts, as described in fi & t ined d( P leb to light : to pinkish P 7 5-10YR 7/2-3). Moderat ly t laminated. Interpreted as fluvio-deltaic, with minor nearshore facies. A finer-grained unit, interpreted as
1 Y unit Qse, that overlies the gradational and interbedded unit between the Navajo Draw Member of the ne- to coarse-grained and very pale brown to light gray to pinkish gray (7.5- -3). Moderately to lagoonal facies. is mapped as a line feature. Unit base is eradational over about 1-2 m. ~65 m thick
scale change Arroyo Ojito Formation and the Cerro Conejo Formation (Tcc-Ton). well consolidated and overall poorly cemented. Base of deposit is not exposed. At least 60 m thick. & 4 PP ) & ’ ’
QTcrp e Slopewash deposits reworking eolian material, overlying subunit 4 of the Cerro Conejo Formation Ton Navajo Draw Member (Upper Miocene) — Pale brown sand with minor mudstone and conglomeratic Satan Tongue of the Mancos Shale (Upper Cret.aceous) — Intterb.edded sandston?, s.iltstone, and sl?ale.
¢ Tea (Holocene) — Slopewash deposits, as described in unit Qse, that overlies subunit 4 of the Cerro Conejo interbeds. Conglomeratic beds are 30-100 cm thick; gravel are clast- to matrix-supported and consist of Overall, .about 2/3:1/3 .sandstc.me vs. shale. Shale is c.ommonly ﬁ§s1le to ex.tremel}f fissile. Shale and siltstone
5 & Formation (Tcc4). pebbles (locally with cobbles) composed of tan sandstone (intraformational or older Santa Fe Group are grayish brown to light-olive brown. Sandstone is generally in very thin to thick, tabular beds that are
. & 2 & & & unconformity i hd . i 3 cal v buni ‘th o F . sandstone) and chert; other clast types include: 0-50% intraformational calcium carbonate nodules, 1-7% internally low-angle cross-laminated to hummocky-laminated to horizontal-planar laminated. Local
— Tob Qse/Tcc3 SHOII)ewas eP(I’SIts re“}’lozl ng €o 1andmat§;1?i,‘over.ymg suh unit 3 ? t ebCerFO C(;n;}o ormatlonA quartzite, 5-7% quartz, 1-5% light gray dacite or andesite, and 1% petrified wood; Pedernal chert increases mottling and bioturbation. Sand is mostly very fine- to fine-grained and white to yellow, weathering to
] £ Ton ; ° ocgne) T_ Ssopewas eposits, as described in unit Qse, that overlies subunit 3 of the Cerro Conejo upsection, from 0% to 15%; granite increases up section, from 0-3%. Sand is in medium to thick, tabular pale brown. Interpreted to contain nearshore, offshore, and lagoonal facies; coal beds near the western
10 - - cc-Ton ormation (Tcc3). beds that display internal laminations to thin beds that are horizontal-planar, wavy, or low-angle quadrangle boundary indicate lagoonal to swamp facies and shallower water to the west. Upper contact is
— Toow?2 ch4c| m Qse/Kme Slopewash deposits reworking eolian material, overlying the Menefee Formation (Holocene) — cross-stratified. Sand is mostly fine- to medium-grained and verypale brown to pale brown to light gradational over 50 cm. Lower contact is sharp and planar. 6-15 m-thick, thickening to the east.
N Teew Tec4 Slopewash deposits, as described in unit Qse, that overlies the Menefee Formation (Kme). yellowish brown (10YR-2.5Y 7/3; 10YR 6/4). Mudstone interbeds are tabular and laminated to thin; the . .
do| & Teew1 . . . ! . ! koh | Hosta Tongue of the Point Lookout Sandstone (Upper Cretaceous) — White to pale-brown to yellow
- § E —%gg Qesc | Eolian deposits on hill slopes apd hilltops, locally reworked as sheetwash or colluvium (middle-upper mucjstone 15 clay-rlch and light brown (7.'5YR 6/4). Wea.klly to moderately Con'sohflated ar.1d non-cemented i (2.5Y 7/3), cemented, cross-stratified to horizontal-planar laminated sandstone that lies below the Satan
~ 15 é S Teet Pleistocene to Holocene) — Eolian sand under steep slopes (> 5°) and inferred to be derived from local (1-3% weak calcium carbonate cementation). Top of unit is not preserved; unit thickness is at least 50 m. Tongue of the Mancos Shale. Foresets are up to 100 cm thick (locally up to 300 cm thick at the base) and
%’ ] [1z¢Cp | sloPewash or Colluvia.l deposits. The eolian sanc.l is itself subjected to slopewash and col.luviual ac.tion. Tee-Ton Interbedded Cerro Conejo Formation and Navajo Draw Member of Arroyo Ojito Formation (Upper tangential (mostly) to trough-cross-laminated. Sand is fine- to medium-grained. 0.5-1.0%, relatively thin,
é 4 Unit @antles underlying Santa Ee Group deposﬁs, commonly the Cerro Conejo Formation. Sand 18 Miocene) — Unit encompasses a ~30 m thick transitional zone between the Cerro Conejo Formation and gray (2.5Y 6/1) shale-mudstone beds or laminae that commonly contain organic detritus. Trace
. 2 massive to low-angle, cross—lamlnaj(ed to .ho1.'120nta.l-p1a.nar laminated; usually Well-bedded sand 18 found the Navajo Draw Member of the Arroyo Ojito Formation. fossiliferous sandstone beds with clams and lesser oysters and gastropods. Trace intraformational pebbles.
20 i i lsrtlrg;e iigj\t?f;i 5;;’; s(;f ﬂ:;:l :‘ip((;s;{ ??_i/él)kf;};ih::zzlgjvl ;2:;?1?:132:;1; g?j‘;v:)(clcgf;s;{iezzid Aand _ Upper unit of Benavidez maar (Upper Miocene) — Light-colored and well-bedded sandstone, pebbly An extensiv.e, 3-.150 cm-thick, transgressi\./e sandstone caps this unit east of the Rio ?uerco;. it conta.ins
. winniwe d lag of cU—VCUysan d ra.ins s commonlg observed on tie s}lllrface Coppice dunes. and othér sandstone, and siltstone. These strata are distinctly and parallel-bedded, ranging from cross-stratified to abundant dlsartlcu.lated shells as V.\’f.?ll as mt:.act clams (or clar.n molds) and teeth. This capping bed is
-0 196 & Y - PP . tabular to contorted, very thin to medium beds and laminations. Pebbles are generally intraformational commonly tangentially cross-stratified (laminated to very thin beds). Interpreted as a deltaic deposit.
) mound-like features, up to 1.5 m tall and 5 m long, are also common. Loose. Estimated thickness of . . . . . Entire deposit is 22-30 m thick
80 S/ unconformity 0.27() m siltstone and sandstone. Sandstone is mostly very fine- to medium-grained and pale brown (2.5Y 7/3 and p :
_ T 8/2-3). Sand composition is generally non-basaltic and similar to that of the Cerro Conejo Formation. ~1% Ko Gibson coal-bearing Member of the Crevasse Canyon Formation (Upper Cretaceous) — Fine-grained
alE Kme Qseh High-level sheetflood deposits reworking eolian material (middle-upper Pleistocene and of beds contain coarse to very coarse sand with very fine to fine pebbles composed of chert and local ° deposits, interpreted as swamp and floodplain facies, interbedded with subordinate sandstone channel
18 Kpu Holocene) — Sand locally interbedded with slightly clayey-silty (est 5-15% fines) sand and thin quartz. ~15% of the beds are well-cemented by calcium carbonate. Local intervals, up to 3 m-thick, of fills weakly to strongly cemented by calcium carbonate. The former display an overall dark-gray color,
85 B 4§ - pebbly beds. Sand is commonly massive (locally containing scattered, very minor pebbles) and has massive, greenish gray, pebbly medium- to very coarse-grained sandstone dominated by basalt. Local contrasting notably with the underlying Dalton Sandstone and Mullato Tongue of the Mancos Shale.
-5 "Keg | Kph experienced cumulic soil development manifested by reddening, ped development, clay illuviation, and bombs of very fine- to fine-grained sandstone, up to 80 cm long, have caused underlying sediment to sag 15-25% sandstone channel-fills that are up to 5 m-thick and lenticular over distances of 100s of meters, but
- E Kmn‘“'i Kmm Kcda calcium carbonate accumulation. Sand is very fine- to very coarse-grained (mostly fine- to medium- downward. Dips decrease up section. 15-45 m thick. also occur as thick, tabular beds. Internally, channel-fills are cross-stratified, with tangential foresets or
- Kmml Kedi Kg ?;a;_qz?{) Raz/c}1 )St(r;zﬁgrzi‘lov\(r)nsfg Bei?}sigellow (7.5YR 5-6/6) or light brown to light yellowish brown Tomi | Lower unit of Benavidez maar (Upper Miocene) — Dark-colored (gray to greenish gray), well-bedded to t.rough cross'-lamina’Fions being especially common, or horizontal-planar laminated. Sands.tone is rr}ostly .
90 —— Ksm ' ’ ¥ s ’ massive, basaltic + quartz sand interbedded with very fine to very coarse basaltic lapilli. Generally well- fme;— to medlum—gr'am'ed and light gray to white to very pale' brown. Swamp and 'ﬂoodplau.\ depgsﬁs contain
Quaternary alluvium bedded only at its base and in its upper 6 m; in these places, sediment is laminated to very thin, tabular 1-5% coal or o'rgamc—rlch mudstone beds.but generally consist Of mudstone and SIItSt.OH? d1splz?y1ng very
Qam Modern alluvium — Sand and gravelly sand that underlies the floors of active arroyo bottoms; generally and parallel-bedded, and steeply inward dipping. Sand is very fine- to very coarse-grained and a mix of dark—gray tohl'lght—fra'y, brO\{vni and grayish blrovx.m tf’ dark—;graiflsh—brownl'co;ors. This fme—gram'eld
well-bedded. Sand is very fine- to very coarse-grained and laminated to very thin beds that are horizontal- basalt and sand (the latter similar to that seen in the Cerro Conejo Formation). Coarse to very coarse sand sedm;ient ex .1b1ts orizonta P i?_ar to Wa}‘iy aml'nahonsl.l 1 }/: ot stratz; arle ight gray (7‘15YR 711) siltstone to
planar to cross-stratified. On air photos, the surface exhibits notable bar and swale relief. 1-2 m thick. is generally basaltic. Near top of unit are minor beds similar to those in unit Tbmu. Dips decrease up very ne—graln'eil1 'san}(I:lstone int 1fr11 bedsl t. at are 11'1terna y orlzonteli -p gnar to wavy amma'ted.
section. Where exposed on the north side of the maar, the lower contact is relatively sharp and planar Interbedded within the swamp + floodplain deposits are crevasse splay, fine- to medlurr}—grame'd
Qah Historical alluvium — Sand and gravelly sand that underlies low terraces adjacent to active arroyo (but steeply dipping), and parallels bedding in the underlying Cerro Conejo Formation. 40-50m thick. sandstones that are < 20 cm thick and locally low-angle cross-stratified. Coal beds are thin to thick (up to
bottoms; generally well-bedded. Sand is very fine- to very coarse-grained and in laminated to very thin ’ 50 cm) and tabular. Local layers with abundant, concretionary iron-oxide chips, as well as local klinker
beds that are horizontal-planar to cross-stratified. On air photos, the surface is relatively smooth. 1-3 m thick. Teow2 Cerro Conejo Formation, upper exposed unit in western part of the quadrangle (Middle to Upper zones. Base of unit intertongues northward with uppermost Mullato Tongue sands. Lower contact is
Miocene) — Sandstone interpreted to reflect a mix of fluvial and eolian depositional processes, sharp and locally climbs 6 m over 100’s of meters of lateral distance. Top of unit is gradational with the
Qar | Recent alluvium (Modern and historical) — A combination of units Qam and Qah. 1-3 m thick. interbedded with minor light reddish brown mudstone. Eolian strata contain thick cross-stratification Hosta Tongue of the Point Lookout Sandstone over several meters, although locally the base of the Hosta
(tangentially cross-laminated foresets up to 3 m-thick) and lenticular grain-flow beds (20-100 cm wide). Sandstone is sharp and has scour relief of 10 cm. 120-130 m thick.
Qfar Recent alluvium associated with gully-mouth fans (modern to historical) — Sand and gravelly sand, Sand is mostly fine- to medium-grained and very pale brown (10YR 7/4). Locally, reddish paleosols are Dalton Sandstone of the Crevasse Canyon Formation (Upper Cretaceous) — Sandstone that is in very thin
similar to that described for units Qam and Qah, that form large lobes at the mouths of arroyos. 1-2 m thick. present, up to 40 cm thick, that exhibit evidence of clay illuviation and calcium carbonate accumulation. Kcda to thick. tabular beds that are internally};orizontal—planargzminate d and trough or tangential y
1 Weakly to well consolidated; non to weakly cemented by calcium carbonate (except locally near faults). e . e . .
Explanatlon of Map Symb ols Qay | Younger alluvium (Holocene) — Sand, pebbly sand, and subordinate clayey-silty sand and sandy silt-clay. 70-80 m thick [description taken from Cikoski et al,, 2012, where the unit is better exposed]. Cross—stratlﬁeq (lamma’.ced to very thln),‘ also locally' bl'ot'urbated and massive. In the Western qua}drangle
$ Anticline-ldentity and existance certain. location accurate Sediment is massive or in very thin to medium, lenticular to tabular beds that are locally internally cross- c Coneio F o1 A ) of q e (Middle to U o thel're are medluTn to thick, tabular, fossil-rich b'eds in its upper part. Sand is mostly fine- to ‘med%um—
y ' laminated; locally cross-stratification (foresets are thin to laminated). 0-3% pebbly beds. Sand is mostly Teewl Me,rro o)ne](;\/I ormzzll'ont,h owertexpose dunl 1ln wc;s err}tpl)'ar o :1}:1;1 rartlg; flth ; 3'11 pl;erlé ™ gramed and white (2.5Y 8/1) :fo pél?—brown to hght—gﬁa}{ (2.5Y 7-8/ 2“%)- Tl"he'upper 5m of th}S unit,
very fine- to medium-grained (minor coarse and very coarse sand) and commonly pale brown to light- locene) — Mapped in the western quadrangle, where it lies on the west side of the Sedillo fault. There, mforrr}ally referred to as the "fossiliferous upper part", 'hes above a distinctive, 20-30 crrT—thlck, cemgnted
— —1— — Anticline-Identity and existance certain, location approximate yellowish brown to brown (10YR-2.5Y 6/3-4; 10YR 5-6/4) to light brown (7.5YR 6/4). Locally, two ﬂl‘e unit is jlitmciyc;’ra;‘fe{(’lzrid anFi FOEPOEid of Sa?}(j'sfr}ce/b Wllth lr)nglor gravetug ]:S)antis.tozle aﬂj ' bed w1t.h abundant clams and mollyscan shells. 1:10% interbedded mu('istone th'at are llght—brownlsh gray
allostratigraphic units are seen, with the younger inset into the older. The older unit is massive, may ¢ abyely sta)mds onebe Sc'l f?' sin sdoc?e;sbm 1ckto ‘(;Zr}’h ICH’ a I;;}r{ 6e4 sése}l)ara € dy .IE ° meﬁ um, to grayish brown (10YR 5-6/2) and internally laminated. prer Cor"tfmt 18 gradat'lonfall with the Mullato
@ Horizontal bedding exhibit cumuli soil development, and may contain 1-5% scattered pebbles. The younger unit is slightly E:l ular be ; corr;pc%she o Cllgt t rec ;is iown ;0 reddist yz OV\(Ii (1~ o b/ -6) ctay n;llse hw1’;1 Ver}; 5$Ii— to Tongu’e of 'the Mancos Shale'. Interpreted as nearshore fa?les containing minor distributory mouth bars
coarser and exhibits well-defined beds. Along the Rio Puerco, this unit consists of interbedded sand and 6/12??“;/ san 'H € Se::lnt S On[f 1; trllf_t o mlet 1urﬁ—gra1ne 'an zg,th' 11;0:\}’:1 o ::;)1 ish yellow ( 'd ) deposited in shallow water in front of a delta. 30-37 m thick.
35 . . . . . -6). 1-5% gravelly sandstone beds that are laterally extensive and thick; the pebbles are composed o .. . . .
— Inclined bedding, where top direction of beds is known from local features-Showing strike and dip fine-grained floodplain deposits. Weal.dy consolidated and non-cemented (weak to moderate HCI felsic—intermidiate z,folcanic clasts up to 7 cm long,. SZdiment in unit is mostly v}\)feakly Consolidfted and Kmm Mulla.to Tongue. Of M:.mcos it i (Upper.Cretaceou.s) » Marine sedlment that erodes readily
effervescence). Up to 10 m exposed thickness. and displays a distinctive yellow color. Generally consists of laminations to very thin beds that are
% non-cemented. At least 250 m thick (based on Cikoski et al., 2012). horizontal-planar to wavy (up to 2 cm amplitude) to hummocky. Sediment consists of pale brown to
ks Inclined bedding in crossbedded rocks-Showing approximate strike and dip Younger and recent alluvium, undivided (Holocene to modern) — Unit Qay, as described above, but . L. . . . P ] i y .p p ; i ) Y- _ p _ _
Qayr . s . L . . . . Cerro Conejo Formation in western part of the quadrangle, undivided (Middle to Upper Miocene) — yellow, very fine- to fine-grained sand and silty fine sand with subordinate pale brown to light yellowish
this unit includes minor modern and historical alluvium that is in or near active channels or deposited as Tcew . or B o ; ) . .
. Strata that are similar to that seen in either Tecw1 or Tccw2. brown to grayish brown, fissile shale. Relatively abundant detrital matter, especially coal that is mostly
Fluvial transport direction gully mouth fans. Up to several meters thick. but locall % of ‘<t of lenticul bular. thi g beds of lieht
. . ) . : Tecqe | Conglomeratic subunit 4 of Cerro Conejo Formation (Middle to Upper Miocene) — Sandy-pebble <1 mm but locally up to 4 mm. 5% of strata consist of lenticular to tabular, thin to medium beds of light
Qao O.lder a.lluvmm (mlddle(.) to upper.Plelstocen.e) — Sandy pebb.les, pebbly sand, and sz?nd deposited by Lugs conglomerate to pebbly sandstone whose pebbles are very fine to very coarse and composed of chert, gray sandstone that are internally horizontal planar-laminated. Trace to 1% laminae to very thin beds of
Fluvial transport direction determined from ombrication tr1k1>uta.r1es t‘}’( the Rl; Fuerco. Grtezlytel mclu.ctles m;nor Cotzblgs acrll?l 1S Confliposetd of chert with les.serd 4 1-10% metavolcanics (felsic, including flow-banded metarhyolite), 1-7% quartz, 1-5% quartzite, and 1% crystalline gypsum, probably a p%‘oduct F)f.diagt.enesis. Mod.erately to well cc.)nsolidated. In the w?stern
VOlcanic rocks, sandstone, quartzite, granite, and quartz.. sand 1s very fne- 1o very coarse-graimned and petrified wood; 0% to trace granite and no Pedernal Chert. Generally about 1 m-thick and occur as quadrangle, the Mullato Tongue is subdivided into two units that are described below. ~95 m thick.
) - ) light yellowish brown (2.5Y 6/4). Mapped where the strath lies within 6 m of modern grade. 2-12 m thick. o .
Fluvial transport direction determined from crossbeds hlevel. older alluvium found in th ‘i deansle (middl e tongues within unit Tcc4. kmms| | Mullato Tongue of Mancos Shale, sandy lower part (Upper Cretaceous) — Fine- to medium-grained
Qaohw Hig cevel, 0 cer atuviim fotund in the western part o t ¢ quacrangie (mlo e to upper P els.tocene) B Subunit 4 of Cerro Conejo Formation (Middle to Upper Miocene) — Reddish sandstone with sandstone in the lower Mullato Tongue of the Mancos Shale. Laminated to very thin, medium beds that
A - Sand interbedded with minor pebbly lenses (locally containing as much as 10% cobbles). Found in the Tccd . . . . o . .
| Direction of paleo-ground-water flow . . . . . . subordinate (~10-20%) mudstone and clayey sandstone and very minor pebble-conglomerate beds. Lower are horizontal-planar to tangential cross-stratified to wavy. Sand is very pale brown to light-gray. Sand
! western quadrangle, where it commonly interfingers westward with terrace deposit Qtrp2. Gravel is very . . L . locally fills tidal del lated ch ls. with basal bed letelv drapine the ch b
. . . . . e . . o part of unit is a ledge-former in the northeastern part of the quadrangle. Sand occurs in thin to thick, ocally fills tidal or pro-delta-related channels, with basal beds completely draping the channel bottoms
thin- to thin-bedded, with local thick channel-fills; clast composition is dominated by chert with 0-20% . . . . . dsid P bl li it Kl 21 hick
——— Cross section line . o . o . o o . tabular beds that are internally horizontal-planar laminated to massive to low-angle cross-laminated. Sand and sides. Conformably overlies unit Kmll. 21-23 m thick.
quartzite, 0.5-10% red granite, 5-35% Mesozoic sandstone, 0-1% Pedernal chert, 0-1% vesicular basalt, and is mostly fine- to coarse-grained and reddish yellow to pink to light brown (5-7.5YR 6/6-7/3; 7.5YR 6-7/4)
Marker beds 0% trace felsic hypabyssal intrusive clasts. Sand is very fine- to very coarse-grained (mostly fine- to Moo y A c;o’ R ky " Ph gd i b ed 't}/1 : it : Kmml Mullato Tongue of Mancos Shale, lowest part (Upper Cretaceous) — Interbedded sandstone and sandy
medium-grained) and light gray to light brownish gray to pale brown to white (2.5Y-10YR 6-7/2 and th'u i (;)mi ocgu;s mfre lis:i m terva Z?S 1 .a S d m,gv e(rie inu S onedl.s m Zr te le) C;Nl very " mto mudstone. Contains about 5% very thin to thin beds of crystalline gypsum. Being in very thin to thin,
+—+++++++ Dike, clastic ss dike 6/3; 2.5Y 7/2-8/1). Lower contact has several meters of paleotopographic relief. 2-6(?) m thick. Ty tabliat beds of very fne” to meditingrained sand and cayey sand; Mudstone becs are Mosy very tabular beds, the sandstone is typically very fine- to fine-grained and very pale brown (10YR 7/3). Sandy
, . ) . ] . thin to medium, tabular, dominated by clay, and reddish brown to light brown (2.5-5YR 4-5/4; 7.5YR 4-6/4). mudstone is light-yellowish brown to very pale brown (2.5Y 6/3-4 and 10YR 7/3) and ripple-marked to
Qaohe ngh-level, olq_er al?uvmm found in the ef«lstern part of the quadrfmgle (r.nlddle .Plelstocene) — Sand 1-15% strong cementation of the sandstone by calcium. Weakly developed paleosols are locally developed horizontal-planar laminated. Scattered pieces of coal pieces are seen. A broken fragment of a marine shell
Clay bed, Tcc2 lake bed interbedded with minor sandy gravel dominated by pebbles. Sand is massive, horizontal-planar in this unit, particular the middle part. Unit contains trace, very thin to thin beds of coarse to very coarse identified as Lopha Sannionis was collected in the upper half of this unit (identified by Stephen Hook in
lam¥nated, or in very thin to thin, tabular to lentlc'lflar Peds. Qravelly beds are very thin to medium and sand and pebbles. Upper half of unit locally contains intervals of pronounced tangential cross-stratification, early 2013). Depositional setting is interpreted as shallow, low-energy, nearshore marine environment
Ash bed lentl?ular to tébUI?ﬁ‘r to U-s.haped. C?ravel comp051t10n is dominated by Mes.ozom sandstone, che?t, and up to several meters thick, as well as minor sand and pebble-conglomerate beds up to 1 m thick (Tcc4c). containing local pro-delta sand bars. 9 m thick.
granite; there is minor felsic to mafic volcanic rocks, Pedernal chert, quartzite, and quartz. Sand is mostly Mostly non-cemented and weakly to well consolidated. Where exposed, the lower contact is relatively
Kev Bed. sori dd medium- to coarse-grained and light yellowish brown (10YR 6/4) to very pale brown (10YR 7/3-4) to pale sharp and planar. Poorly constrained thickness of ~120 m. Kedi | Pilco Member of the Crevasse Canyon Formation (Upper Cretaceous) — Interbedded mudstone, siltstone,
ey Bed, spring mound dep brown (2.5Y-10YR 6/3). Scoured lower contact displaying up to 3 m of paleotopographic relief. Loose to . . . . . . . . and sandstone; tabular and thickly bedded to laminated. Distinguished from the Mullato Tongue of the
) . Tec3 Subunit 3 of Cerro Conejo Formation (Middle Miocene) — Tan sandstone in poorly defined, thin to very M Shale b its redder h d darker t L tact placed at the b  the first dark
Key bed, Kpu lagoon weakly consolidated and non-cemented. 18-25 m thick. cc thick, tabular beds (up to 5-6 m thick); also massive. Within the beds, the sand is horizontal-planar ancos a'e y its redder hues and darker one.' ower contact placed at the base of the 'rs ’ ark-gray
Qtg Gravelly terrace deposit associated with tributaries of the Rio Puerco alluvium, gravelly (middle(?) to laminated to very thinly bedded, with very minor cross-lamination. Trace amounts of very thin to thin sh;le OVft?rl'YmCi‘; ch?alll;F Sal;li'i;Fng- MuldStC?He lsfl;irown t(c)l V;Bry (;ia}trk glﬁa}; locatllly oijgamc-ncb, I(()iczﬂlyht
Key bed, Kcdafs upper Pleistocene) — Interbedded sandy pebbles-cobbles and fine sand. The gravel are composed of beds (lenticular to tabular) containing very coarse sand and fine pebbles composed of mainly of yerowrstainec, and  ocaty exiriblts Faset anifia of Fhe sand. sanastone s ine- fo mecium-gramec, &
35 pebbles and minor (< 10%) cobbles. Clasts are subangular to rounded, poorly to moderately sorted, and rhyolite-dacite; these beds are more abundant in the upper 6 m of the unit. Sand is mostly fine- to gray to brOWTSh yellow, and commonly mottled and bloturbateq or else massive to hOrlZOl’ltaI-plfl nar
—— 1 Inclined fault-Showing dip value and direction dominated by sandstone rock types in the western quadrangle; in the eastern quadrangle, there is minor medium-grained and light brown to pink (7.5YR 6-7/4) (lower part) to very pale brown (10YR 7/3) (upper iammatte d. 10/: i)range ang yefllow, ;11 cm ZplﬁtChels are Cominotn;flihetfnl((isiﬁfle. 'Intetrp:}elted fa;cizls Sf
and variable amounts of vesicular basalt, red granite, Pedernal chert, chert, and quartzite. Sand is fine- to ~15 m). 1-15% strong cementation; otherwise, moderately to well consolidated and non-cemented. Base is anoon c? coastal swamp. -ontorma . ¢ and sharp fower contact. 5-% m thick, tunning to the east. o
Eiﬂ:ifgzzzr:;i:?er::zzl’cZLrjtk;\i/r?rtlgc?;’ti%rr\haI\gcgﬁg?ele; or unknown or unspecified orientation or sense of slip) - very coarse-grained, contains as much as 10% clay-silt, and pale brown (10YR 6/3) to light gray to pale mapped at the top of the highest greenish mudstone bed found in unit Tcc2. Upper contact is sharp and differentiated where less than 2 m thick.
y ' brown (2.5Y 7/2-3). Base of deposit lies greater than 6 m above modern grade. 1-3 m thick. planar. 30-45 m thick. - Gallup Sandstone (Upper Cretaceous) — Light-colored and well-cemented sandstone that forms prominent
Fault (generic; vertical, subvertical, or high-angle; or unknown or unspecified orientation or sense of slip) - . . . . . . cliffs in the study area. Sand is fine- to medium-grained and white to light gray to pale brown(2.5Y 7-8/3-4
------------ |dent|§§ and existence Cer‘tain’ location C%nceag|ed P p) Qtrp‘l Lowest terrace dePOSlt' aSSOCIated WIth the Rio Puerco (up.per PlelStocene) _ Flll terrace Composed Of Tce2 Subunit 2 Of Cerro Conejo Formation (Middle Miocene) — Fine-grained, paStel-COlOI‘ed unit (llght' and 8/1_2) Lower 2-3 m consists Of Very ﬁne_ to ﬁne_grained Sand in VeI'y thin to medlum tabular beds.
sand an.ci.grazel d.epis;tid by zlhe 'Ithob Puellj;co.. tC};’lravle)zl c;).nta;n?\}[)ebblels and ;ninor Co‘tzibles; C-I:ISt ertand greenish to grayish-green to pink) composed of very fine- to medium-grained sandstone, commonly in Above lies 23-27 m of medium to very thick, tabular beds (up to 4-5 m thick) that contain internal
———— Normal fault - Identity and existence certain, location accurate. Ball and bar on downthrown block Ciﬁﬁiz KS)anO;:}rilr?: o \}/,eim CZS;;:}_ af:ine‘/\clllansduol(i)\rze ll?:o:vn (825220:; Af)arioi)so:e;tijlthgil;a:;rf{rrioili ~an channel-fills that ﬁne-upw.ards, Fogether with 5-10% interbeds of cleflystone, mudstone, anc'i cla.yey horizontal-planar laminations, local low-angle cross-laminations, or weak to strong bioturbation. Upper
gurie db ’ Holocene alluviun? 96 m e%( osed thickness ' ' ’ Y sandstone Peds. The sand is horlzont.al-planar l.ammate'd or very tl.unly bec.ided; Cross-lammatlon.s also are 10-12 m of this unit consists of extensively cross-laminated (tangential foresets up to 50 cm tall) sandstone
——?— Normal fault - Identity or existence questionable, location accurate. Ball and bar on downthrown block Y ' P ' present (with foresets up to 20 cm tthk.)' Sand is very ﬁne- to medium-grained 'an.d co.mmonly pink interbedded with lesser horizontal-laminated sandstone; clam shells are locally present. Conformable
Qtrp2 Lower terrace deposit associated with the Rio Puerco (middle to upper Pleistocene) — Fill terrace (7.5YR 7/4) to pale brown (2.5Y 7/3) to light gray to white (2.5-5Y 7/2-8/1). Clay is in thick beds (up to 1 m) lower contact that is gradational over a few meters. Cementation likely a mixture of silica and calcium
. . . . . transitioning northward to a thinner strath terrace. Consists of sand and gravel channel-fills with minor and either reduced and greenish or reddish brown to light reddish brown (5YR 6/3-5/4). Clay beds may carbonate. 38-39 m thick
— - — — Normal fault - Identity or existence certain, location approximate. Ball and bar on downthrown block . . . . . . i . . . . : :
floodplain deposits of silty-clayey, fine-grained sand. Channel-fills are commonly cross-stratified. Gravel contain altered ash interbeds as well as pebble-size calcium carbonate nodules. Clayey sand beds are very ) ]
consist of pebbles with 10% cobbles; clasts composed of gray andesite to basalt (about 5% of volcanic thin to thin, tabular, and reddish brown to reddish yellow (5YR 6/4-6). Unit thickens eastward, from 2 to Kmp Pescado TO?‘g?‘e of Mancos Shale .(Upper Creta.ceous). — Gray to hght.yellow1sh brov§m to pale brown (2.5Y
— 7 —?— Normal fault - Identity or existence questionable, location approximate. Ball and bar on downthrown block clasts are vesicular basalt) with 30-35% tan Mesozoic sandstone, 15% red granite, 5% chert and FeO 30 m. Mapped as a line where less than 5 m thick. 6/1;67/4), ﬁssﬂe mudstone (c_jlay>s ilt) and shale in laminated to very t}.un, tabular to slightly wavy beds ;
concretions, trace to 0.5% quartzite. Sand is mostly fine- to very coarse-grained and pale brown (10YR6/3). . . . . . . . (<1 cm of relief). Local, greenish colors present. Upper 1 m consists of interbedded mudstone and very fine-
R Sy Normal fault - Identity or existence certain, location concealed. Ball and bar on downthrown block Loose. Strath is generally buried by Holocene alluvium. 12-14 m thick. Tecl Subunit 1 of Cerro Conejo F.O rmation (Mlc'ldle Mlo'cene) — Ledge-forming, we'l libe'zdded, and ?EddISh to fine-grained sandstone, representing a gradational zone with the overlying Gallup Sandstone. Trace
sandstone. Strata are mostly in mostly medium to thick, tabular beds. These exhibit internal horizontal boulder-size concretions cemented by calcium carbonate and lesser silica. 170-180 m thick.
e Middle terrace deposit associated with the Rio Puerco (middle Pleistocene) — Fill terrace whose base lies planar-laminations, cross-laminations (foresets are tangential and up to 20 cm thick), or are massive. Sand . ) o )
--=-7---**-- Normal fault - Identity or existence questionable, location concealed. Ball and bar on downthrown block P2 11218 m above the modern floor of the Rio Puerco valley; base locally buried by aggradation associated is mostly very fine- to medium-grained and pink to light-brown (7.5YR 6-7/3; 5-7.5YR 7/4) to reddish- Ksm Sandstone Interval in Mancos (Upper Cretaceous) — ng.h.t—gray sandston.e observ.ec} in air photos in the
with terrace deposit Qtrp2. Sediment consists of intercalated gravel (pebbles with 10-20% cobbles) and yellow (5-7.5YR 6/6). Minor (~10%) light-reddish-brown to reddish-yellow (5YR 6/4-6/6) beds of clay, silt, northwest corne.r of the quadrangle. Reported to be a fossiliferous calcarenite by Williams and Cole (2007).
e———— Normal fault - Identity or existence probable, location accurate. Ball and bar on downthrown block sand. Gravel composed of gray andesite-basaltic andesite, 25-30% tan Mesozoic sandstone, 10-20% chert and very fine- to fine-grained sandstone. The degree of cementation increases up section in the unit, from A few meters thick.
and reworked FeO concretions, 3% basalt, 3-5% red granite, and 1% quartzite. Sand is invery thin to thin 1-2% to 20-35%. Lower contact is sharp and locally exhibits angular discordance near the northern Lower Mancos Shale, undivided (Upper Cretaceous) — Probably correlative to the Carlile Member of the
) . . . beds, fine- to very coarse-grained, and pale brown to very pale brown (2.5Y-10YR 6-7/3). Lower part of unit quadrangle boundary. It has been interpreted as a disconformity, where strata of 15-16 Ma age are Mancos Shale. According to Williams and Cole (2007), the Carlile Member is a medium-gray, thin-bedded
o— —- —e— Normal fault - Identity or existence probable, location approximate. Ball and bar on downthrown block : . 7 . . . . o K . 4
may include several meters of locally derived sand that is in semi-horizontal beds (very thin to medium missing (Tedford and Barghoorn, 1999). 45-50 m thick. marine shale 90-110 m thick.
—m——— Reverse fault—Identity and existence certain, location accurate. Rectangles on upthrown block andttz.abuISai)d(;[h ¢ lz?ally :le;nl/edbs agd I? lm (;lrte yello(w;vs( 25'?{Y7-/110)Y11{ 6_7./?'1‘68% ﬁn;—l.t(i(ﬁne-gramed, and Tzcp Canada Pilares Member of the Zia Formation (Lower Miocene) — Slope-forming, reddish, interbedded =~ Benavidez Ranch subsurface units
: : contains 5-10% medium, tabular beds of 1i ray (2.5- clay-silt. 10-18 m thick. . ; : . : ;
ght gray y fine-grained sandstone and mudstone. Very thin to medium, tabular (minor lenticular) beds. These are ) Basalt intrusive (Upper Miocene) — Basalt that has crystallized in the vent beneath the Benavidez maar.
] ) ) ) Higher terrace deposit associated with the Rio Puerco (middle Pleistocene) — Poorly exposed sand and internally horizontal planar-laminated to cross-laminated (foresets are tangential and up to 20cm thick). Tib
Contact - Identity and existance certain, location accurate Qtrp4 . o . . . . . . . . .
gravel (pebbles with 1-10% cobbles) occupying a strath terrace whose base lies 30-38 m above the Sandstone is mostly very fine- to medium-grained and pink to light brown (7.5YR 6-7/3-4; 8/2) to light- hal divided . hb h b
modern floor of the Rio Puerco valley. Gravel composed of gray to light gray andesite-basaltic andesite, reddish brown (5YR 6/4). Mudstone is clay-rich, light-reddish brown to light brown (5-7.5YR 6/4; Km Mancos Shale, undivided (Upper Cretaceous) — Gray to 11ght-yellow1§h- rown shale lying between the
“— Contact - Identity and existance questionable, location accurate 1-3% vesicular basalt, about 10-25% chert, about 10-30% Mesozoic sandstone, 5-10% red granite,and 1-5% 2.5YR 4/4), and in very thin to medium, tabular beds. Lower contact not exposed. 30 m thick according Gallup Sandstone and the uppermost tongue of the Dakota Sandstone; 1.ncludes the Pescado Tongue
quartzite. Sand is mostly fine- to medium-grained and light yellowish brown to pale brown to Tedford and Barghoorn (1999). (Kmp) and lower Mancos Shale (Kml) mapped on the surface. ~260 m thick.
— — — — Contact - Identity and existance certain, location approximate (2.5Yj1(.)YR 6./3—4). Deposit is locally cemented at its base but is otherwise loose. 1-2 meters thick. . Chamisa Mesa Member of the Zia Formation (Lower Miocene) — A sandstone unit that is slightly redder, it Zor.le (()if intzrﬁngering Dakc(l);)a Sarllc%stone a]zld Manc0§ S.halle c;Uppelr Cretaceous) — V\;hilte .to grljydand fine-
Subdivided into two terraces near the north boundary of the quadrangle, whose treads and straths are finer-grained, and displays better bedding than the underlying Piedra Parada Member. Typical texture of grf’ime sandstone cemente y.ca cium carbonate. Unit inclu es. at ea.st two Mancos Sha e.mter eds ~9 m
— — —2— Contact - Identity and existance questionable, location approximate separated by a few meters. very fine- to medium-grained sand and silty very fine- to fine-grained sand. Mostly in medium to thick, thick, based on subsurface data in the quadrangle to the south (Cikoski et al., 2012). 80 m thick.
The lower of the two Qirp4 strath terraces near the northern quadrangle boundary. tabular beds that are internally horizontal-planar bedded (laminated to thin), tangentially Jmbs | Morrison Formation, Bluff Sandstone, and Summerville Formations, undivided (middle to upper
- Gradational Contact - Identity and existance certain, location accurate 2 cross-laminated, or massive. 10-20% of beds are well-cemented by calcium carbonate. Non-cemented sand Jurassic) — The Morrison Formation consists of interbedded sandstone (white to light-gray and very fine-to
) . ) . . . s . . 10% si . ; o .
oo The higher of the two Qtrp4 strath terraces near the northern quadrangle boundary. is mostly very fine- to medl.um—gral.ned and pink to light brown (7.5YR 6-7/3-4) to very pale brown fine-grained) and Varlegate.d mudstone; ~10% siltstone The Bh:lff Sar.ldstone, the. middle .urut, is comprised
L i i Gradational Contact - Identity and existance certain. location approximate trp (10YR 7/3-4), Evidence of bioturbation is relatively common and includes massive textures, rhizoliths, and of a lower, sandstone-dominated member and an overlying, thinner interval of finer-grained sandstones
y ' PP paleo-burrows. Sparse (up to 10%), reddish, medium to thick tabular beds of mixed clay, silt, and and siltstones (Lucas and Heckert, 2003). The Summerville Formation, the lowest unit, is dominantly
Qtrp5 Very high terrace deposit associated with the Rio Puerco (middle Pleistocene) — Poorly exposed very fine- to medium-grained sandstone. Lower contact is conformable and gradational over ~4 m. sandstone with sparse, thin interbeds of siltstone and mudstone. The sandstone is generally fine-grained
Contact - Identity and existance probable, location accurate gravelly sand. Gravel consists of pebbles with 5-10% cobbles and composed of andesite-basaltic andesite, 30-35 m thick. and horizontally bedded (Lucas and Heckert, 2003). 190 m thick.
3-5% vesicular basalt, 15-20% tan Mesozoic sandstone, and 7-8% red granite. Sand is mostly medium to . . . . L.
_ _ _ _ © rose- rained and lieht olivoe brown to licht vellowish brown (02 5y ;g_ 6/4). Occupies a str. i]h terrace Piedra Parada Member of the Zia Formation (Lower Miocene) — White to light gray to very pale brown 0 Todilto Formation (middle Jurassic) — Unit includes an upper gypsum member (Tonque Arroyo Member
«— ———— Contact - Identity and existance probable, location approximate arse-gra. : a g ght'y ! . . up. astra a (10YR 8/1-7/2-7/3) sandstone that is mostly in horizontal-planar beds, with lesser cross-lamination of Lucas et al., 1995) and a lower limestone member (Luciano Mesa Member of Lucas et al.,1995). 35 m thick.
whose base lies ~55 m above the modern floor of the Rio Puerco valley. 1-1.5 m thick. o ; 3 " ’ 3
exhibiting tangential foresets up to 40 cm thick. Beds are mostly laminated to very thin. These thicker Jo Entrada Sandstone (middle Jurassic) — Includes two members, of which the upper (Slick Rock Member of
"""""" Contact - Identity and existance certain, location concealed beds are less distinct and not as laterally extensive as those in the Chamisa Member Member of the Zia Lucas and Anderson, 1998) is composed of yellowish-gray, light-orange, and light-brown, fine- to
Formation. Sand is mostly medium- to coarse-grained and contains more volcanic (felsic-intermediate) medium-grained, crossbedded and tabular-bedded sandstone. The lower member (Dewey Bridge Member
lithic grains (15-30% of total) than overlying Santa Fe Group units. In the southwestern part of the of Lucas and Anderson, 1998) is a reddish brown siltstone and sandstone. Description is from Williams
quadrangle, there are local chert and lesser rhyolite pebbles. Weakly to moderately consolidated, with and Cole (2007). 40 m thick.
~5-25% strong cementation by calcium carbonate. Base unconformably overlies the Menefee Formation, ¢ |Triassic strata, Chinle Group and Moenkopi Formation(upper and middle Triassic, respectively) — The
where .there is meter—scal.e pz.ileo—topographlc relief. At the conta?t 11(.38 ventifacted pebbles and cobbles of Chinle Group consists of reddish-brown, medium-grained sandstone and reddish-brown, maroon, and
volcanic rock. 14-30 m thick in the southwest and about 100m thick in the northeast. green-gray mudstone (Williams and Cole, 2007). The Moenkopi Formation consists of thinly bedded
sandstone, siltstone, and conglomerate (Heckert and Lucas (2003). 480 m thick.
P Upper Paleozoic strata (Permian) — Unit includes the San Andres Limestone (95-100 m thick), Glorieta
£ | Sandstone (~65 m thick), Yeso Formation (230-240 m thick), and Abo Formation (~260 m thick), listed from
youngest to oldest. See Williams and Cole (2007) for more detail. Greater than 600 m thick.
Paleo- and Mesoproterozoic, undivided — Crystalline basement rock.
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