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357300°N X ~ ) ) : I : \" 357300°N CENOZOIC uaternary-Tertiar Torrivio Sandstone Member (Late Cretaceous) —Distinctive pinkish to Entrada Sandstone (Jurassic)—Distinctive red-orange, very fine- to
™\ f e ST JZ / y Qa/Ket, P N 'Y 30 3931000 y y . X ) P g y
@ =l S y L) d ~ RO 19 A / == ’ : 34 200% -, Quaternary T Perched gravel deposits (Quaternary— Tertiary)—Unconsolidated white, medium- to coarse-grained, poorly to moderately sorted fine-grained, massive-bedded eolian sandstone with large (10-m-scale)
& Q@ | 215 S - \ o2 B ’ N Qa ; \ 33 Kat v @) ' Anth ic Uni QTpg gravel deposits south of Bread Springs Wash. Deposits become sandstone with subangular to subrounded grains; locally arkosic. crossbeds. Sand grains are subrounded to rounded and well-sorted.
Qakeb*, Kb L “1 9 ; . 26 - Qa o ‘A% .30 - '26 /39 A& b5 = Quat. Qa Ql Qc Qcf Qes Qp nthropogenic Units . . . . . . & & y &
// " \ 4 ‘\ Ly ) y / o0 A Kodi 4 : *&\ N 20 [Q] Qoa | Qap Anthropogenic fill, excavated and disturbed ground (Recent)—Fill coarser-grained, less lithologically diverse, and higher elevation to the Notably differs from underlying Gallup Sandstone lithology in color, Weathers to pale-orange with thin stripes/stringers of dark-pink, white,
Qa £ erga Qa/Kcdi S |/ © d . ‘jl ' Qa 2 37}\ QIQ a2 ®) v unconformity v QTpg along roadways, across drainages, and excavated and disturbed areas east. Clasts consist dominantly of Permian Glorieta Sandstone and a presence of feldspar, and apparent total lack of bioturbation that may and gray. Up to 90 m (300 ft) thick on the Bread Springs quadrangle and
s ko 4 o N 5/ . Kedi e o 0 o 2 | . ‘ \ Kd % . I from past coal mining. white-purple rhyolite. Glorieta Sandstone was sourced from the Zuni suggest a change from marine to non-marine conditions. Unit is as much as 180 m (600 ft) thick on the Fort Wingate quadrangle to the east.
cb ),/ /> i e v : ’\ | + 2 y Qis? \{5 — = | ‘ A . @) Tertiary L Mountains to the east, while the age and source of the white-purple approximately 20 m (65 ft) thick.
- b oo e A 75 /‘5 \ \ 7 N // ) L] 2 7 o) \\ 12\ 4 Qap 9;94 ‘%;“ Jale \ A, B v unconformity w Anthropogenic dam (Recent) —Artificial fill (likely locally derived and rhyolite is unknown but is hypothesized to be from the Mogollon-Datil Triassic
3930 s ol B 7\ - -~ ; ‘ L/T b g s @ FoSy \ - P ¥ o 5 ! Kmf excavated) in arroyos to make stock ponds and/or ponds for mining Volcanic Field 100 km southeast. Marine and Marginal Marine Units Owl Rock Formation (Triassic)—Light- to dark-gray, very fine-grained
Qa— IS N\ J2 ke o2 v . | 4 ’ Qa /: 4 Kedi 5 ‘ Kg' _ \ %c}auz Kmfa operations. K Gallup Sandstone (Late Cretaceous)—Pale-orange-yellow to ®o | {6 silty limestone bed that weathers to bluish-purple ,and orange-yellow
Qs Y AL o, 2 f» g > 3 C P 5 ) . W Kot o%fm oSN | 393000 Tertiary 9 white-yellow, very fine to fine-grained (vfU to fU), subrounded, i ol The t face h h and i d “ri te” toxt
4 e, e\ \ X LSS _ G ] |y J ef, g 20 g o 5 o o o ) . ) . ) dorately & l-sorted - dominated sandst th abundant in places. The top surface has a rough and jagged “rip pants” texture.
Wen) Kob ™ ~(C2 ol 1 7 B Kedi 2.1 7 q \ & 4 e J 3 Artificial lake, stock pond, or mining pond (Recent)—Artificial lakes Bidahochi Formation (Miocene)—Red-orange and cream-pink, moderately to well-sorted quartz-dominated sandstone with abundan Resistant to weathering and forms a small hogback ridge in the northeast
Qa’ \ X / \ 8& ) ;. | Kcb , } | \ — % A 2 Qe 30 i ‘ B a made by anthropogenic dams for use as stock ponds and/or ponds for fine-grained unit with interbedded thin-bedded sandstones. Sandstone trough crossbeds and bioturbation. Three sandstone bodies separated corner of the map area. Unit is approximately 1-2 m (3-6 ft) thick
\ e G Kodi (Y "% /7 ,' © Kod 10\\\ 23 33 2 .. Keb mining operations. Most standing water is ephemeral. is vfU to fL with 5-10% vCL to vCU quartz grains. Grains are by shale, carbonaceous shale, and coal horizons are observed and
poa <] Qa Q© | Kcdi o 2 - ‘ ﬁ » - —7 ¥ 32 A ) ' \‘ km\_Kd o/ v unconformity w moderately to well-sorted and subrounded to rounded. Fist-sized referred to in descending stratigraphic order as the D, E, and F Petrified Forest Formation, undivided (cross section only)
o 0\0 s } S8\ & ¢ \ 3’1 -/ Kedi ’ . ; Qa A A S 2N " Surficial Deposits polygonal dessication cracks are common and differ from Kmfg sandstones. Upper contact was mapped as a coal horizon that is in - (Triassic)—Purple to red package of mudstone, sandstone, and
£ 611@\ % ’ . %\ Y S o Uy ; \ 3}\ 338> %8 4 {7 g Kedi | Kedikb a Ephemeral lake (Holocene)—Playas/ephemeral lakes filled with dessication cracks that are smaller and browner in color. sharp contact with Ket. Unit is approximately 90 m (290 ft) thick. siltstone. According to Anderson et al. (1998), th,e Petrified ,Forest
M 1 Qa/ G / S 3 i e’& 2 < N Qa “ 26 Y fine-grained sediment. In the northee}st part of‘ the quadrangle, ‘two M Shale (L c - black. fissile <hal Formation comprises th‘e lowest Blue Mesa Member, Sonsela Sand§tone
e a - Tk > ? \ SN % 3 playa areas are formed on top of landslide blocks in sunken depressions MESOZOIC - ancos Shale (Late Cretaceous)—Dark-gray to black, fissile shale, Member, and upper Painted Desert Member. Only the upper Painted
f — % > 4 i ) S Y J 3] . P . . . . Y .
" Keb N4 \‘; ‘ e Kedi 7\; y —7 e L2 A \ 13 / G v unconformity v at the head of the translated material. Late Cretaceous weathers yellow to olive-drab; forms recessive h}ll slopes and strike Desert Member is exposed on the Bread Springs quadrangle. Up to 230
Kcb A s \ { / 7T , // o ! Qe DN 392900 Terrestrial Units valleys. Outcrops are rare but present on the backside of ridges beneath m (750 ft) in total thickness
Q h Kel Qes \ A v 4 - E N [oP] . . . . . .11 . . . . : . .
a Z A Qa ‘ N _|TOT5N RO1 WO 7/ Y f [ At s ‘ \75 \J\ & 3?\ E‘ o Alh;:”;m' (Holocer:f);Undlf]fgerent.lat'ed allgv1al frnaltel(;llal .flllhr;g ma]ocllr Menefee Formation (undifferentiated, questionable) (Late OYE;E?Flgiiglﬁefigi’f:c)?svi(fhs;gfisstg}rll:i liigeunorgﬁsg;ttiiag;t}}(ls Painted Desert Member (Triassic)—Pale- to deep-purple,
Qe KB ked ’ K Kb | A TO14NIRO1; : 6y 190" 2N wash drainages and their tributaries; consists of sand, silt, clay, an KM | Cretaceous)—Variable sequence in the southeast part of the map q gh- Unit o ely 120 p(400 ft)p t};. . pale-reddish-brown, bluish-white, and light-greenish-gray
' / aal/rk N> v < od /7 - ! {7 0a| )P0\ Cre ppe Y —e , : b - NG gravel. Deep arroyo incision (up to 10-20 m/30-60 ft) is evident in some composed of pinkish-white to light-tan sandstone that is inset and/or appears sharp. Lnit1s approximately 120m 1es mudstone, sandstone, and siltstone. Smectitic facies are
4 Qes N Kedi/ ] / a o ; /‘ Ba | e Iy . [ ‘ 163000 areas; the most notable areas in Sundance Wash along Countcy Road 16 cut into olive-drab Cretaceous shales; contains purple-gray shales, . common in mudstones. Forms low-relief landscape in the
1630000 5 P y / g ' ) =/ Kedi) A | : ) 5 in the northeastern part of the map area and in Bread Springs Wash rust-brown concretionary sandstones, and locally weathers to Twowells Tongue of the Dakota Sandstone (Late Cretaceous)—White northeast corner of the map area. Total thickness, according
! Qa/Keb ~4 - " U ” ' = S : NM-602 at the western boundary. . . . to gray, fine-grained (fL), moderately sorted, subrounded : .
' Keb 2 LN ; Y P S > Ki near € weste Yy - to And t al. (1998), to 165 m (550 ft) thick.
- 6! Kcb. ~ N Ga 34~ F'A A h S 9 U Kdmu 1;2 ‘r’\l';l;cg Si';acfiisgiinigﬁ;n%f;:g ‘g’gﬁf;;vlgz:: tzgﬁh;;gzss]icfiz silica-cemented sandstone that weathers olive-gray to yellow. Where o Anderson et al. (1998), is up to 165 m ( ) thic
) " Qa 4 A\ o 3 / ~ Qa —_ . . . . " . . B . . _ .
(Al \ ‘@r% Keb 3 ; : bl /7 / / “ . Qes/Kcdi A ©) Kd Qc Colluvium (Holocene) —Deposits of hl.ll-slope gravel, sand, a.nd soil. At bodies exhibit leaf fossils. Unit is ambiguously listed as Cretaceous or ?fliﬁer:ﬁ' tbizetﬁit}gf}:ii; riiftlllé:; Esffis (20 em thick), fine-grained Bluewater Creek Formation, undivided (cross section only)
kb 02 > (& e ¥ 06 (l e Kedi 0 - 8 UTl\éI 1251 07(1)5304m E, 39%)517912 1(\; n t;‘? ;‘(’rthf,aSt pfortlo(n of ,gl‘e Tertiary given characteristics of facies that are similar and dissimilar to Sandsto s OWs: (Triassic)—According to Anderson et al. (1998) and as observed in the Fort
/ K ’ /4 \ ; A 3 : oo R vy unconformity v quadrangle, QC appears to be graded to a higher relic surtace (possibly oy . . . Wi t d U Nutri d les to th t d theast,
; L e NP ad NN Ve SN { : Qap) that is now incised and eroded by active wash channels. Cretaceous msct <hanel depost o the wpstream source prosimna Whitewater Arroyo Tongue of the Mancos Shale (Late respectively: consists of pale-reddish-browen, pale-red, darcreddish-brown
Qa | a f 4/ / / ’ "yt g  Kedi S §6§ 2 P e B Forrrlloation P P Cretaceous) —Dark-gray to black, fissile shale, weathers yellow to mudstone and silty mudstone. Three merr{bers are ’present as modified
/ Qa . 2 1S 1L o ~ y Kd = Colluvium, fine-grained (Holocene) —Fine-grained, hill-slope material Allison Member (Late éretaceous)—Variable interbedded olive-drab; forms recessive hill slopes and relatively narrow from Anderson et al. (1998): the Lower Member, a reddish r;ludstone; the
W a S , _ 2 Qcf | that flanks alluvium-filled washes. Differs from Quaternary colluvium Kmfa . . intermediate strike valleys between Kd and Kdt. Outcrops are rare. : : :
Qa > e » AN /, A o i ) ¢ Q y - sequence of predominantly yellowish-gray and dusky-yellow ys | . p middle McGaffey Member, a white to gray sandstone with basal carbonate
4 r - ), S o sy 2 - A E by being sourced from fine-grained (mudstone- and shale-dominated to olive-drab weathered shale and pale-orange to Lower and upper contacts with Kd and Kdt, respectively, are sharp. clast conglomerate; and the Upper Member, again, a reddish mudstone
p ~ - . 3, sg? . . .
a N ) Y " Qoa? { Qes & \ : = facies) portions of Crevasse Canyon and Menefee Formations apd not whitish-yellow, very fine- to medium-grained, moderately ‘ . unit. Unit thickness is up to 80 m (270 ft) thick.
392700 _ ko \ 7 , TN - 22 X always found at the base of slopes but at upper reaches of drainages. well- to poorly sorted sandstone. Crossbedding is pervasive; K Dakota Sandstone (Late Cretaceous)—Well-indurated, buff-white,
Qa S / | N S _) : /s Qap May reflect sheetflood deposition. . ‘ . / fine- to medium-grained (fU to mL), well-sorted, rounded, silica and Moenkopi Formatio d Shi Formatio o tio
Qes , e 1. :/00a?( ] ] e\ C 3 A B ) Qo v unconformity v ggirlleli (1)1fntchoerr]13rrr;c;rc11 tSo il:e:t'ug?;zfdleonly in the northwest calcite cemented quartz arenite; weathers to olive-drab to yellow-white. - onl;;l (Tﬂgssi:;zx Ir;loadrzﬁed fir(::u;%erss:l Ztl arlis(l(;SS)siasseefilog
Kmfg | Qes 4 L " :' I‘ I\Iy—e‘ < 5\\ Gl 4 {19% E . o I 3927000 EOlian Sal‘ld (HOlocene)—Undifferentiated, unCOl’lSOlidated, ﬁne—graiI’IEd, p g q g ’ Locally Weathers tO red_White ln the northeaStern part Of the map area. Observations ln the Upper Nutria quadrangle tO the Southeast:
o : A _Jaa " ) A : Qes ,Q:e m Qes | i dblown sand; commonly reworks proximal sandstone outcrops. Some Menefee and Crevasse Canyon Formation Bioturbation, symmetric ripples, and crossbedding (trough and planar) moderately reddish-orange to white-purple, medium- to thick-bedded
9, \l y deposits display a reddish-orange color, which may be due to illitization. Gibson Coal Member of Crevasse Canvon Formation and Clear are present in areas. Scouring geometries expose different parts of the sandstone that exhibits planar and trough crossbeds. Base consists of a
o RN = 2% ! Qa ) g_l Up to 1 m tall coppice dunes are present at UTM 12S 0707427m E yo! .. y lowest Dakota Sandstone and in places contain thin coal beds and led whi 1 d black. pebble-cl 1 Ab h
) o° y - » o X ’ Coal Member of Menefee Formation, undivided (Late i hal mottled white, purple, and black, pebble-clast conglomerate. Above the
. g 2 ' (0% 2 e K Vaa )27 % 3926768m N. In the n(.>rthe‘ast pa‘rt of th? quadrangle on Jurassic Entrada Cretaceous)— Variable interbedded sequence of sandstone, siltstone, oltve-gray shale. Moenkopi Formation is the Shinarump Formation that exhibits chert-
35°27'30"N 070 7 Keb A | / Nl ) 35°27'30"N @ outcrops, expansive biological soil crust is observed on Qes. shale, and coal. Lower part is dominantly olive-drab and characteristic Undivided Dakota Sandstone, Mancos Whitewater Arroyo Tongue and quartzite-pebble clast conglomerates and conglomeratic sandstone
/ &S ‘ £ A = ; _ ; ticho 4 4 with yellow muds. Unit is as much as 20 m (70 ft) thick or more.
3926000 ) i / 45 & = Younger piedmont-slope alluvium (Holocene)—Alluvial deposit in the silver-blue - weathered shal.es with wh1t1.sh yellow crossbedded “IM | and Dakota Twowells Tongue (Late Cretaceous) —Combined units for Y 7010
Qes Qp h f th hat £ bile f h ¢ th sandstones. Upper part consists of tabular thick-bedded crossbedded cross sections. Units are approximately 90 m (300 t) thick
0 Kedi ; Qa Kd northern %art Of"[jfhe I?a% arlria that forms a subtle fan northwest of the sandstone with interbedded shales and discontinuous coal seams that ' PP y ' PALEOZOIC
X 3 : Qcf? 392600 western ridge of The Hogback. are commonly up to 40 cm thick. Distinctive rust-brown concretionary Jurassic Permian
BiaY { . . . . L sandstones are common. Glossy rust-brown fossil woody debris is ; T : fan) :
\"('\‘ S - formity v Qoa Older alluvium (Holocene)—Undifferentiated alluvial material in common. Kmfg is approximat elyy90 m (300 ft) thick. y Morrison Formation, undivided (Jurassic) —Grayish-pink to pink-red, Pel.'mlan, . u?‘dw.ldEd (c.rosshs?ectlon gn ly) (Perm;ar}nl) Cl())mbmed
?‘3\\5 - - P : Kg unconformity broad-valley exposures that is not being incised by active arroyos. In friable to indurated, medium- to coarse-grained sandstone and UIillt‘COI’ISIStl(I;g mn stra(tilgrap ic ;scerfl ing Qrder of the ﬁ o, Yeso,
—= Sy o mn v the extreme northeast corner of the map area, may represent an alluvial Crevasse Canyon Formation conglomeratic sandstone with trough crossbedding. Below the base of (i orle’;a San ls’;lqnle(, and San Andres formations. As much as 330 m
fla) p s Kedi?§ / ées Kedi h ,E"Q 16200 Q % (pre-Quaternary?) aggradational surface. Bartlett Member (Late Cretaceous)—As mapped, the Bartlett member Kd, consists of a white, poorly sorted crossbedded conglomeratic (1,000 ft) total thickness.
16200 K 3 ogpel Qd qPP 8 é Keb | onsists of a thick- to massive-bedded whitish—};ellow sandstone that sandstone that exhibits kaolinite rhombs and pebbles. The middle to
& = z Clinker in Dilco Member, Crevasse Canyon Formation erodes into a bulbous nature. This san,dstone is in sharp contact with lower part consists of yellow and gray muds, white-pink sandstone, and PRECAMBRIAN
3925000 ) I '_J ) . . . f f . f p oy . . . .
2 . ™ ey Q. < ~ (Qqaflernary) —(];rlckirerl(ﬂihcoloreq deposit l%kell)y Olljineid 1roml\l?urnmg o underlying Kedi; overlying Kmfg forms an approximate contact. In most red sandstone. Unit is approximately 60 m (200 ft) thick. Proterozoic . . '
8 R [ : aerially expose CO}? .1 3 age is un.c.ertaln ut likely late Neogene to places, Kcb is mapped solely as the sandstone, but at UTM 125 709738m E, . Ny o ‘ ‘ Basement . rock, undlffereptlated ‘ (cros§ sectlon. only)
i- s /i \ R ‘v unconformity s Quaternary given the landscape position. 3922802m N Keb is interpreted based on no apparent coal seams and only - Zunl' Sandstone (]grassm)'— Candy-striped” red and white, thin- to (l.’ro‘terozm'c)—Early ‘ Proterozoic medium-grained, equigranular,
15 Kg o Z Perched vallev-fill alluvi ) Valley-£illi luvi coalified tree fossils. Here, Kcb is characterized by a grayish-white silty to medlum—beddgd, fine-grained (vfU), s.11broun<;1ed, moderate- to biotite granite, according to Anderson et al. (1998).
. ’_ - < o Qap erched valley- alluvium (Quatgrnary —Valley-filling alluvium, sandy facies devoid of coal seams. Possibly as much as 45 m (150 ft) thick wel'l—sorted eolian ‘sandstone‘that forms resistant cliffs and slopes. Some
8 /., ~ 3 located in Mancos Shale strike valley, in the northeastern portion of the overall, but thinner where mapped as a single sandstone package. white beds consist of resistant, interbedded carbonates that are
(16 @ iy Jm 2a) N map area. Qap formed from landslides that impounded alluvial ’ lenticular. Striping is 15-50 cm thick. Planar and trough crossbeds are
; 7 = = material and caused local depocenters above the younger and Dilco Member (Late Cretaceous)—Variable interbedded sequence of in small/thin approximately 10-cm-scale sets that differ in magnitude
[ | » d/ 5 § lowgr;ielfevatioﬂn Qka surfgce. S}}er?tgva;h/ ﬁgle-ligrained COHEViaI mla;teriag Kedi | chale and carbonaceous shale, coal, siltstone, and sandstone. Distinct from large;—scale crossbeds of underlying Je. Unit is approximately 75 m
392400 Qa ac Kd L&.J ol €ro ed rom : «’iln lng r1 E}ies 9 e (?g ?C dappear to have collecte olive-drab weathered shales are very common with medium- to (250 ft) thick.
/ ~ toward an axial position that is not yet incised. thick-bedded pale-orange-yellow to white sandstone; some sandstones . . . . .
sl Landslide (Hol diff ited  landslide deposi d are tabular while others are distinctively channel-bodies that - Todilto Limestone '(]urassm.) —Thm-‘bed.ded, white to gray, sandy
\ d e andslide ~ (Holocene) ~Undifferentiated landslide ~ deposits an occasionally are observed to cut into underlying facies. Coal seams are carbonate and evaporite deposit. Contains interbedded folding that has
\ ; slope-failure debris found in steeply dipping strike valleys in the common, and range from approximately 16 cm thick but can be up to been interpreted to represent algal/stromatolitic mounds (e.g.: Lucas et
%  Kg northeastern portion of the map  area. .Largely characterized by meter-scale thickness. Unit is approximately 140 m (460 ft) thick. al.,, 2021). Unit is approximately 30 m (100 ft) thick.
@ Ket ;c; translated bedrock and colluvial cover in strike valleys. Where
> Kcb Kam dlscermble(:,md (:pcisﬁs daligdbr(:fen out by t;ellr sou;cid ungs;o . d =Kcdikb= Key bed of the Dilco Member (map only) (Late
7 ; S —Lan SCI € eposFEF ar} i s gpe;ial ure de r:)s sm;rc; Cretaceous)—A medium-bedded, whitish sandstone in the Alluvium
éom ate C retace%us OljnVIOF .a;n stone mefin elr © the upper part of Kedi, 1-2 m (3-6 ft) thick. This sandstone
39230 . - Qa d}rev:ilsse , anyopk orrlr11at10n. atlure occurred along the separates lower Kcdi facies from the upper, approximately 30 Upper Cretaceous
S . " Kdt llp-s Ollfe 1(r11t(1)‘;tr1 de valey. d sl fail debri d m (100 ft) of Kedi that is below the Keb contact. The sandstone rocks of
S N ' e g Qisg—Landslide deposits and slope-failure debris source body can be correlated across the map area and serves as a southwestern
/ \ _— Qa 392300 from Late Cretaceous Gallup Sandstone. Failure occurred distinctive marker bed New Mexico,
hS /f \ )\Q) Qa against dip-slope into valley. ' undivided
= Q2 Qlsd—Landslide deposits and slope-failure debris sourced Menefee Formation
. 1 %& / from Late Cretaceous Twowells Tongue of the Dakota Moo T .
Y 1 A : T 1y- : ulatto Tongue o
y / aA ' Sandstone. Failure occurred along the dip-slope into valley. Mancos Shals
I = — 16100
- o . \'\’\. 4 B IC:err\;asge r?anyon
s0200 | Q@S 51 :«‘ Kcdi ormatio
B SR 4 Kcb ' Kg Gallup Sandstone
S ¥/ ,l & \c Explanation of Map Symbols N
A 2 Y p 000 ancos Shale,
35°25'0"N e A 35°25'0"'N Contact—The identity and existence are certain and Head or main scarp of landslide—Inactive, subdued, A% Inclined fault—Showing dip value and direction. Intertongued
5800 —— questionable where queried. The location is accurate o T indistinct, and (or) location is approximate. Hachures Mancos Shale and
} J 7 o \ T T T T T T T ?"* where solid, approximate where long-dashed, inferred point down scarp. \\13 Inclined bedding—Showing strike and dip. ODfaVl;‘:;_i:i?f’ne
£ { where short-dashed, and concealed where dotted. New Mexico
‘ ) 1% 2 ). ke Key bed—Kcb—Identity and existence are certain. The 23 Inclined (dip direction to right) bedding, for multiple
. OES \J\ @ : Internal contact—The identity and existence are certain. location is accurate. Cross section only. AN observations at one locality—Showing strike and dip. gglgztraaizn&ssgfe’
s ¥ j ) ; Qof : S The location is accurate where solid, approximate
— o> . where long-dashed, and inferred where short-dashed. Anticline—The identity and existence are certain. The 69 Approximate orientation of inclined bedding— Jurassic rocks,
& 4 e Qa 392000 $ o _1___ _____ $ ______ location is accurate where solid, approximate where N Showing approximate strike and dip. undivided
/ ‘: - gl Fault (generic; vertical, subvertical, or high- angle; or dashed, and concealed where dotted. The large 50 Morrison
. > y 10 unknown or unspecified orientation or sense of arrowhead shows the direction of the plunge. \ Small, minor inclined fault—Showing strike and dip. Formation
, ) N —— slip)—The location is accurate where solid, inferred San Rafael Grou
: where short-dashed, questionable where queried, and Syncline—The identity and existence are certain. The #2 Inclined slickenline, groove, or striation on fault - P
> J ¢ \ AN J concealed where dotted. location is approximate where dashed, and concealed / surface—Showing bearing and plunge. Chinle Grou
\ 2 € O | y - | <« _*_ - * """ where dotted. The large arrowhead shows the direction - P
39200 a Qes/ 1 iy Y L7°a‘ o rin Wy B 107 AL Normal fault—The identity and existence are certain of the plunge. yd Fluvial transport direction.
o a S =L * I F ] N AL = i : S i i i i . . . . . . . . .
G @ \ Qoa - __A_Kmig 3 a‘i%ea i B2 Qa _») \ . and questionable where queried. The location is ) o o _ ] o ) Figure 1—Regional map displaying the generalized extent and scale of the Nutria fold in relation to the Bread Springs
S 31 i s =L Kmfg ————— T ——--y----eee e accurate where solid, approximate where long-dashed, Monocllqe, anticlinal l?end'—The identity and existence J Sediment transport direction determined from quadrangle. Geology from the Geologic Map of New Mexico OFGM-304. Unit descriptions can either be found in this
’ \) : \;-»‘"*/ = = 392000 inferred where short-dashed, and concealed where $ _______ are certain. The location is accurate where .sohd ar.ld‘ cross-beds. publication or from the geologic map-unit descriptions in OFGM-304. Note: Kmf and Kcc are mapped differently on the
A 5 Pg Pg dotted. Bar and ball on downthrown block. % c}(inc::aled where dtotted. I?rr(];ws show direction of dip; A A ¢ don 1 bl 1:500,000 state geologic map, and new Bread Springs mapping pushes Kmf further to the south.
2/ shorter arrow on steeper limb. ross section line and label.
w? S ] ) Fault in cross section showing local up/down offset—The
7 \ e Qa \ arrows show the relative motion along the fault plane.
w (S
a4 > i o Qa
Qa @4 < 16000
£
16000 . .
39190 = . . C - '
= Qa Geologic Cross Section A-A' South Geo(llgglc Srolss Sectlgn ? C c
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f NSy 7 . . Chapter House Springs
L4 } 7 .
} 4 0‘1 7400 Z . o 8,000 — Catalpla Wash Pereltz|' Wash The H(l)gback Sundan|ce Wash - 2,500 8,000 — Bread Springs Kmf or Tb? (PI'O]‘TCtEd) WTSh ~ 2,500
3 i : Road Rodeo Road )
391800 AN . Qa b, Kmf or Tb? : Qcflf-Qcf Konfg Keb CORD 16 - 2,250 l | = ) — 2,250
< | - S ¥ lo et 7,000 | I / < | 7,000
| N\ / 7600 , v aa sone BN 2,000 2,000
Qa % o A
Qa ) () g Kmfg
' i : N ' 0000 1,750 o000 1,750
6)'/ Qe ' '
\ P J -~ Qa ay =
) 2 ) \ , kiggh Jor P Ga g 5,000 1,500 5,000 1,500
" Kmig. 7" ’ ¢ .
copson @ c/ —
35°22'30'N : : : : : 35°2230'N 4 900 1,250 4.000 1,250
245000 70500 70600 707°0 2460000 70800 709000 71000 247000 71100 712000 71300 2480000 714000 71500
108°45'0"W 108°42'30"W 108°40'0"W 108°37'30"W 1000 1 000
3,000 ’ 3,000 ’
Base map from U.S. Geological Survey 2023.
North American Datum of 1983 (NAD83) 1:24.000 750 750
Projection and 1,000-meter grid: Universal Transverse Mercator, Zone 12S, shown in blue. ’
10,000-foot ticks: New Mexico Coordinate System of 1983 (West zone), shown in red. 2,000 2,000
ROBAS......ovieiiiie s U.S. Census Bureau, 2015-2016 1 0.5 0 1Mile 500 500
NBITIBS e GNIS, 2016 e T 1 - 1 :
Hydrography........ccccoiiiiieiieeeseeee e National Hydrography Dataset, 2014
CONOUTS...oce oo IFSAR 4.5 m Digital Terrain Model, 2008 1000 0 1000 2000 3000 4000 5000 6000 7000 Feet 1,000 1,000
WEHANAS.......cvoveiie e FWS National Wetlands Inventory 1977-2014 g e  E—  E—  E— ] 250 250
1 05 0 1 Kilometer 0 feet 0 meters 0 feet 0 meters
EH 1 1 1 1 ! above mean above mean above mean above mean
Contour Interval 40 Feet sea level sea level sea level sea level
North American Vertical Datum of 1988
Gallup West Gallup East Church Rock . .
a Geologic Cross Section B-B'
(No vertical exaggeration)
New Mexico Comments to Map Users B '
— ot Wingate New Mexico Bureau of Geology and Mineral Resources P Southwest B
Open-File Geologic Map 305 A geologic map displays information on the distribution, nature, orientation, and age 10.000 — Northeast
relationships of rock and deposits and the occurrence of structural features. Geologic and ’ - 3,000
fault contacts are irregular surfaces that form boundaries between different types or ages of Allison Baahaali Baahaali Ga.111‘1p Gallup syncline . .
‘ A Mgﬂg‘fﬁ;gg“"g},";g’” This geologic map was funded in part by the USGS National Cooperative Geologic Mapping units. Data depicted on this geologic quadrangle map may be based on any of the following: 9,000 SY“‘l"hne Brend antltltlme Synclhne antlclzllne ('Dilco |Bench ) : Nutria fold forelimb | 5750
Vanderwagen | Pinchaven | Upper Nutria 8 5" ot Program under STATEMAP award number G22AC00601, 2022. Additional support was made reconnaissance field geologic mapping, a compilation of published and unpublished work, . i
. I At Map Center possible by the 2023 Technology Enhancement Fund provided by the New Mexico Higher and photogeologic interpretation. Locations of contacts are not surveyed but are plotted by Pine Tree ‘;;;mgs 2500
Education Department. Funding is administered by the New Mexico Bureau of Geology and interpretation of the posi'tion of a given contact onto a topographic base' map; ther.efore, the 8,000 W?Sh “’s Sundanlce Wash  The H(l)gback ;
. Mineral Resources, (Dr. Nelia W. Dunbar (2023) and Dr. J. Michael Timmons (2024), Director accuracy of contact locations depends on the scale of mapping and the interpretation of the Blue Medicine Well Curve Point
Quadrangle Location and State Geologist ; Dr. Matthew Zimmerer, Geologic Mapping Program Manager). geologist(s). Any enlargement of this map could cause misunderstanding in the detail of Road Rolad CORD 16 - 2,250
mapping and may result in erroneous interpretations. Site-specific conditions should be 7,000 | |
verified by detailed surface mapping or subsurface exploration. Topographic and cultural 2000
changes may not be shown due to recent development. ‘
6,000
Cross sections are constructed based upon the interpretations of the author made from 1,750
New MexioBuras of Gelogy ad Mineral Resurees - - - gologic mapping and avllble sophyscal and suburac (il o) data: s scion
co T Geol M f the Bread S 7.5-Minut iont i Tooating or devign i | |
eo\,oﬁee"bgyong \ NSeOVi,]li/é izlcglaiz eo Oglc a O e rea. rln S ° lnu e and not be the sole source of information for use in locating or designing wells, buildings,
OQ»“‘ ‘ "%/ S Y . roads, or other human-made structures.
g oo e Quadrangle, McKinley County, New Mexi
§ O% 87801-4796 a‘ a‘ g e[ C ey O y, e e CO The New Mexico Bureau of Geology and Mineral Resources created the Open-File Geologic
= & Map Series to expedite the dissemination of these geologic maps and map data to the public as 3000 1,000
X rapidly as possible while allowing for map revision as geologists continued to work in map ’
&, & [575] 835-5490 : - 5E
Solence forthe 2181 % areas. Each map sheet carries the original date of publication below the map and the latest 750
This and other STATEMAP quadrangles are available revision date in the upper right corner. In most cases, the original pubpcatlon da’fe comasles 2,000
for free download in both PDF and ArcGIS formats at: September 2024 with the date of delivery of the map product to the National Cooperative Geologic Mapping 500
' Program (NCGMP) as part of New Mexico’'s STATEMAP agreement. While maps are
) ) produced, maintained, and updated in an ArcGIS geodatabase, at the time of the STATEMAP 1.000
http://geoinfo.nmt.edu . ; . . . :
by deliverable, each map goes through cartographic production and internal review before 250
hitps://doi.org/10.58799/OF-GM-305 u'pload.mg' to the Internet. Even if additional upfiates. are Carrleq out on the ArcGIS map Qata - 0 meters
files, citations to these maps should reflect this original publication date and the original above mean above mean
]acob O. Thacker authors listed. The views and conclusions contained in these map documents are those of the sea level sea level

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.

Digital layout and cartography by the NMBGMR Map Production Group:

Phil L. Miller, Amy L. Dunn, Ann D. Knight, Tyler Askin, and Hannah N. Hunt Department of Biological & Physical Sciences, Montana State University Billings, 1500 University Dr., Billings MT, 59101




