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\ OZ I \e 2 )Q|S' 5 2 ) 4 /. . 200 0ka a CENOZOIC | Landslide slump blocks (Holocene to late Westwater Canyon Member (Late Jurassic)—The
po \le\\ A > § (¥4 5@ Qisb D S Qlso > o= ar Quaternary-Neogene Qlsb Pleistocene) —Generally coherent, down-dropped, and Westwater Canyon Member is the middle member of
§ X ~ I & . Qllina Qard ey a q &2 Qar B %% ¢ S @) >, 2 Qtch Qfy Qlsr Spring Deposit back—tﬂte:d linear blf)cks of Jurassic Entra.da Sandstone the Morrison Fo'rmatlon.. This unit consists of white to
;9 2, as ey [ 508 - - B T ¢ g Qay Travertine (Holocene?)—White to tan calcium and Todilto Iformahon thaft have been ‘d1splaced from buff, ledge—formmg, lamlnated to trough Fross—bedded
X 0 o A % T =% o - ‘;25 4'\' o % __________ Qas G | ||| Qtr carbonate deposited by a paleospring (?) on a landslide ’(ci}}e ianyon rm; by iheau(ri alllgre, rotli\tlc(:)}I:, and lateraiﬂ sarcllds;one w1fch. o;caspnal cfonglgmeratlg sandsltone,
. (900 S 5 7 Qai <. /\ o ==/ o . — T Qtr composed of Mesozoic sandstone blocks on the north isplacement of weak underlying rock (Chestnutt et al., and characteristic horizons of mudstone rip-up c asts.
det— /AN \ A 2l 7 Qtter S Qlsb Qls side of Ojitos Canyon. The travertine encases plant 2019). Slump blocks are 220 m to more than 2.5 km from Channel fc?rms are common. The sandstone is .ﬁne- to
. / —9 /\g et = A G aref f éz‘? fossils, including twigs, sticks, and possible flower the modern canyon rim. Slump blocks”that are further coarse-grained and poorly sorted; §and grains are
LA ) s e, o5 n7d O = . I S Qisi buds. Thickness varies from 0.3—1 m. from t.he canyon rim may have been rafted by later subangular to we'll-round.ed. Feldspar is usually altered
~ -~ Qls 34,603 ybp scale change Qai Qfi sl landslide events (Chestnutt et al., 2019). Thickness of the to clay, forming either white clay clots, or weathered out
. €l 35— i Q | | | L____ Alluvial Deposits deposits is 40-90 m. to form a .pitted'text'ure. Common 0.5-1.0 cm light-green
eu NN 4 N o 0 Qtch2 Recent alluvium (0 to 150 years old)—Unconsolidated _ o to yellowish ox1c.1at1on spots. Intervals of red and green
\& ¥ B30 s s 1 L1 | 1 |- Qar clays, silts, sands, gravels, and cobbles including active ais Larfdslldes, unleldgd (Holocgne to late sﬂty rr}udstone rip-up horizons reach 6—-8 m above base
N y - o\ S C;%_ - © channel and floodplain deposits. Also includes lowest Plelstocene)—Unconsohdatgd sand, silt, clay, pebbles, while isolated rip-ups are found throughout; corr}monly
/g g et | \~“Gtch2 N\ QIS Qls o o - Qlso terraces, which are found 1-5 meters above modern cobb‘les, and boulders dep051jced by rock falls, earth and scoured by sandstone channelg. Variable thickness
/ = = Qo \ ~ - ANSIS Jet o « S P A e A ) I B channel grade. Approximately 1-2 m thick. debrls‘ flows, and rptatlonal ar}d translational througk}out jche qua(ilrangle, thin or loc‘ally abﬁent
. ) (€ 7 B ,% 1500001 | - Qao afo lands.hdes. Commonly dlsplay§ landslide scarps, la’Feral except in middle Cana~da de la Presa, middle O]}t(?s
e \ 3 N Z } o ay < B 65— = ” Younger alluvium (late to middle Holocene)— margins, and toes. (;ontalns jumbled, locally—derlYed Canyon, and upper Capada de los Fuertes, where it is
N \\\ \35 A Qteh3 oo ~ Z - scale change Qay | Unconsolidated clays, silts, sands, gravels, and cobbles rock ’pres. The 1.1n1t was .mapped whgre lfmdshde presen.t. Upper contact is abrupt but conformable Wlth
) Qf —g 150 ka— ol w deposited by the Rio Gallina. Deposit forms an inactive deposits lac:‘k 0bV1ou§ relative-age relationships, and overlylr.lg Bru.shy. Basin Member of the Morrison
? - ' KL A B - | alluvial terrace with a tread 3—6 m above modern where multiple landsl}des cregte la}rger corpplexes that Formation. Unit thickness ranges from 0-50 m.
\ ) 7 S~ 7 . X oa) A~ channel grade. Approximately 1-6 m thick. are bes.t mappeq as a single unit. Thickness is up to 6Q m . '
=~ 7 ) < Qis E Qlsi Jet 2.58 Ma—| o and hlghly yanable. Absence of a mapped landslide . Recapture Member (Mlddle to Late Jurassic)—The
Za u“ /L/ ) S & Qtch2 S0 qg) Pliocene o Intermediate alluvium (middle Holocene to late does not indicate the absence of a landslide hazard. 1I\{/Ieca}‘)’curelz Men;ber 1"1}81 the.tbasal‘ tmefrr(liberb of the
yr— = /——\W? \ Vi 2 = U o0 @ | Pleistocene)—Unconsolidated clays, silts, sands, Recent landslides (ate Hol U lidated . orrlsqnh orgla lon'h't 1stun1 COHSlSz(f[ ra 'rﬁatroon
P025NRO02E ey | P I e o Qls s do6lybp Qfy 024 D |Miocene gravels, and cobbles deposited by the Rio Gallina. Qlsr ec;n ” aII‘ sit E;l a ebblo OCQI(;‘];_I(?CO“(;O 1 a}ted o Cflgraylil _re'lt (t)r w. ;e C;’tgm}’ san IS" (;lr;e/ siits Onte/
"T024N/R002 7700 — 1) Qfy B ; Z Deposit forms an inactive alluvial terrace surface with a ls>an ’ Sli f/ fl ay; Pih ez Siob 'esﬁan 01:i eist‘epolfil ed ar;1 ‘t.sz;n y si sﬁone. tam s Spes are 1gd —maro?n to
©24 : i ~ 7800 P = = A A S scale change unconformity tread 6-9 m above modern channel grade. yrolc a Si e?r dalI'ld € SS Ows, and rota 1'Onabimd w :ils / lver'yd ne- do m; lum-grained, lll:)ooéyCOO
A . B R\ _ Y Qlsr Qas iR Qar ) ; o ) %0 TR Approximately 1-9 m thick. trans atlong andslides. Deposits c:ontziun jumbled, moderately indurated, an are occasionally CaCOs
o \/ h// N | e~ 1) Qlsb N Wl locally—derlyed rock types. The' unit displays fr.esh cemented. Sandston?s are found in 5-10 cm thick beds
7 = S N = A B 7 * Older alluvium (late Pleistocene)—Unconsolidated morphological feat}lres including flow banding, with 0.25-1 cm l.ammae, ar}d commonly display Plgty
; ?/ - ) %Og; \ . 1 : A 5 U 5 Qao clays, silts, sands, gravels, and cobbles deposited by the hummocks, late}‘al side-shear furrows and levees, and or flaggy bedding. Occa51ona1‘ intervals containing
s J00>; S\ ) gc,% = L8 2 Qls oh Rio Gallina. Deposit forms an inactive alluvial terrace lobatg toe deposits that fover—thrust and spread over tlhe limestone nodules apd/o‘r mud rip-up clasts are present
™ y/ . == ‘ € ) © o S o surface with a tread greater than 15 m above modern preexisting ground sur ace (Chestnutt et al., 2019). Qgr tthughgut thg unit. Siltstones are red, green, and
39 & 0\; )| Ry | N ~ ° channel grade. Unit is less than 15 m thick. commonly crosscuts Qlsi and leo: Topography is white with variable clay and sand content. Siltstones
o / ( C W \:\\\\\ le/ 7 ST ; , : wp3 moderately to very hummocky. Deposits are commonly are occasionally scoured by sandstones. The unit is
/ / NAJS LEPRESD S = ) 9%, Ty | Qlso — © Fan Deposits unincised to minorly incised, with minor reworking by 75-125 m thick.
s : ) Qis g /; ) 4 C}? Qtch3 : \o : c\in . 2 Qs 100 © | Younger fan deposits (Holocene)—Unconsolidated alluviaTl and coll}lvial processes. Thickness is up to 6Q m . . . )
A j e / ¢ N ‘(?; 0 [\ : 44?/ @) Sty e 5. +  scale change A UNCONFOTMItY amnnmmanannananaanans Qfy clays, silts, sands, pebbles, cobbles, and boulders and h1gh}y yarlable. Absence of a maPped landslide - Todlltf) Formatlon,'where gypsum is p‘resent (Middle
Qc = (/ 6‘\’ e (A : N " — YON.popD ' 15cuQlSI - Jet 110 o deposited by debris flow events and sheetwash. does not indicate the absence of a landslide hazard. ]prassm)—The ‘TOdlltO‘ Formation Fon51sts of a lower,
| (S \ SEN A\ /i JE Qtch3 >, 25 TN o . Commonly reddish in color, but brown and tan deposits . . llmgstqne—d0m1nated 1.nterva1 (Luc1anq Mesa Member),
\ P S <& 5 e b L . Q A A\ are also present. Unit forms fan shapes at the bases of Qs Int?rmedlate-age lands'hdes (early Holocene to late which is locally overlain by a gypsum mtgrval (Tonque
\ ¢ & L L) L @[b&/ 0o 0 | Q;,_le Qlsi &) steep channels. Gravels are subangular to subrounded Plebletocenfi);Urll(:clonsglldat?d dszil)nd, sit% cﬁay, peibleii fxrroyczr 1}\1/Ier£1be‘r; Lu;j[s et zﬁ, 1935, 1?9;; Klrkla}r:.dket al(.:i
7 : )] GBS ) Y S WiLD & SCENIC River | O\ Y 125- and include locally derived, Mesozoie sandstone dlasts debris flows, and  sotational and  trandlationsl oncits mostly.of thinly. lminated. (025-1 o
| \/t<* “aish \ ¢ //(/ Qr\ NG Qfi scale change wasmasassanamaaaan UNCONTOIMItY Ammamsnmsnansanannns and Todilto Formation gypsum and limestone clasts. le ;T q ows, and  rotationa lag 1 riilns da lsmil (Cionlils S mos }{1 or h ny kamlna? li 0.25- Cm()i
&) . L\ \ ¢ - %3 . w092 50— N Deposits grade into and interfinger with adjacent anks1 es. Degzsﬁs cqnta:ir} p;mbe , oc; }17- Zn;g alr -gray or irlelow1;h—gray, (lerggen1fr 1mestor:, an
] @ ‘ ia } o . 1940 Quaternary deposits. Occasionally incised by active roc typeg. e unit lisplays mute andslide calcareous shale. e overlying lonque Arroyo
o 3 Jmb % Toi N BN | channels. Unit is 1-10 m thick. morphologlcal feat}lres, 1nc1u(.:11ng scarps, lateral Member is up to 60 m of Whlte to hght-'gray, finely
N 2 ) // 0\)(\) o\~ o margins, and landslide toes. QIsi commonly crosscuts crystalline to megacrystalline gypsum interbedded
S Qisr Sl / % 49 FEN o Intermediate fan deposits (Holocene to late Qlso, but is crosscut by Qlsr. Deposits are characterized with carbonate. A limestone microbreccia left by
08 B ¥ Qlsr 46 / & @ o Qfi | plei P . by overall smoothing of ground morphology b dissolution of the sum of the Tonque Arroyo
' Qlsr Lot n eistocene)—Unconsolidated  clays, silts, sands, y : ng g p 8y by ) gyp q roy
% o \&\ S . pebbles, cobbles, and boulders deposited by debris flow weathermg and erosion, and development of drainage Member is present at several places above the Luc1anp
N Qlsr ot o y Q\;\b’ 2 5 \ events and sheetwash. Commonly reddish in color. Unit networks into the deposit (Chestr}utt et al., 2019). Thgse Mgsa} Member. Where the Tonque Arroyo Member is
@ 2 —~== Jet S © forms fan shapes at the bases of steep channels. This older deposits may be susceptible to creep during missing, the Luciana Mesa Member is too thin to map
: 3 — 0&4@ e e g ) . = unit contains moderately cemented to well-cemented peljlods of. high prec1p1tat10r} (Chestn.utt et al,, 2019). an.d is gropped into unit Jet. Total Todilto Formation
i Qlsr, 4 % < $¢) 21 - intermediate-age  fan  deposits, as well as Thickness is up tQ 60 m and hlghly variable. Absence of th1cknes§ is up to 65 m, where the Tonque Arroyo
e Qsa = \ f@?, £ _ unconsolidated gravels deposited by younger fans. a mapped landslide does not indicate the absence of a Member is present.
o 7<%>> ) k < . “70'8 N /\ Qafo Jet —— Gravels are subangular to subrounded and include landslide hazard. ) .
— : Qfo locally derived Mesozoic sandstone clasts and Todilto ) ) ‘ - Entrada Sajmdston.e (Middle Jura‘ssm)—The Entrada
\1\\ - \'4 / Qas L ~ . 25 Formation gypsum and limestone clasts. Deposits Qs Older 'landslldes (late Plelstocene)—Unconsohda}ted Sandstone is a.whlte, ygllow, grgylsh—orgnge and red,
e I TPy R ——— g ns nd ining i adacent Qunrnry oy e b bl e e eyl i, e
e 1 I~ h gf \/ 200— deposits. Occasionally incised by active channels. Unit try ol T e les, Denostte e o i o b wellocorted y et
<0 .~ \ o s © is 110 m thick. anslational landslides. Deposits contain jumbled, medium-grained, moderately well-sorted sandstone tha
7 k \&0 /- @ locally-derived rock types, with angular boulders oftep forms bold cliffs along escarpments and mesa tops.
- ot | 7 o)) Qfo 4 e Qfo q L = © o Older fan deposits (late Pleistocene) —Unconsolidated cCor}imlonlt}tz ei(polsedzocir; tI}Fh surfaie (;f tlhe depgfft fross—beltfls arc:.1 metefrs—hlgh or ”meter—scal{e” an;i forTe'd
1 . w _ ‘ ,, e © | clays, silts, sands, pebbles, cobbles, and boulders ( eshmll € lfa f ).'th € %md ﬁlsl.:iays su g ror? €o lljln ‘%gle't;’lrming. proc;zses. Mop ];’ ur;1 t}is
. L , " 69@ 7 230 deposited by debris flow events and sheetwash. mofjp F’Ogll‘ia eal ures, wi Qploor‘ y-deline Tcarps an "Cl"or(;'?rm% € with the duc1;no b esa ) erﬁ erEo de
\ 7 Qc ) = = ) ‘ o‘\\\ o 3 1 scale change A UNCONTONMItY Arvrmsnasanaanamans Commonly reddish in color. Gravels are subangular to gradationa ater.a margins. §01s commonly crosscut odilto ormatlon, and the ase o the ntra. a
i o i NS | - ] ( \ O os y Q 7 3 S 270 - subrounded and include locally derived, Mesozoic by Qlsr and Qlsi. Topography is smooth to mod.erately Sandstc?ne is uncqnformable with ‘t}.le Rock PO}nt
) %@Qg /S R le> ) (8 ?/?‘ Oiito’s/,—‘ S A S “/Qas ) = sandstone and Todilto Formation gypsum and hummpcky and Commonly .reworked by a}lluwal and qumatlon of the Chinle Group. The unit is 55-75 m thick
/ C%@o& /// G — By, 4 / / & S Qls Qs § S o) .é oo limestone clasts. Unit forms gently sloping surfaces up colluvial processes. The unit is Commonly <Ehsconnected (Fitter, 1958; Crouse et al., 1992).
% / . 2 & 8 = to ~90 m above river grade. Unit is 1-10 m thick. from the landsllfie source area. Thickness is up to 6Q m ' ' .
A & -~ 3 p < Jet sl oyt and highly variable. Absence of a mapped landslide Todilto Formation and Entrada Sandstone (Middle
= = é Carbon. Terrace Deposits does not indicate the absence of a landslide hazard. Jurassic)—A combined unit cqntaining both the
% o P | iferous "1 Lag gravels (late Pleistocene to late Miocene?)— Entrada Sandstone and lower, limestone-dominated
\— 27 - Qis : = \ % 320 Ma : QNg ' Unconsolidated lag deposit of pebble- to cobble-gravel MESOZOIC SEDIMENTARY ROCKS Luciano Mesa Member of the Tod11jco Formation, which
1530 N 5) ) /3 Y O - ' 1930 scale change WA UNCONFOTMItY mrrmmamarsanannanans " preserved on a surface above the Entrada Sandstone on Cretaceous caps the Entrada Sar}dstone. Luc1anF> Mesa Member
019 Qc 5 I t % o \\ 1.4 Ga the south side of the Rio Gallina. Clasts include Dakota Sandstone (and Mancos Shale), undivided consists of gray, laminated, kerogenic 11'mestone and
3 _‘ 9&‘/} S ) | ™ T S— 2 MESO- rounded Proterozoic quartzite, metaconglomerate, and - (Late Cretaceous)—(includes the Encinal Canyon calca‘reous shale. Entrada Sandstone consists of yellow,
‘;Sp'r’i‘gz'fs & ) o4 Qis = ~\ PROTEROZOIC granite and rounded yellow Mesozoic sandstone. The Member, Oak Canyon Member, Cubero Tongue, and graylsh—orgnge, apd rgd, c?oss—bedded and
P N /S LS Jet N/ ) 1.6 Ga clasts are 1-5 cm in diameter. The locality is about 280 Paguate Tongue of the Dakota Sandstone, and the Clay rlpplg—lamlnated, 'chff—formmg eolian sandstone. The
C?ﬁ* 7 ’7[1}[) ) 4 Qlsi/’ Jet 61 m above the modern elevation of the Rio Gallina. Mesa Tongue of the Mancos Shale; Owen et al., 2005). unit is 55-75 m thick.
Q.WEY‘/’ S 23 § 24N Qlsr 9 %Q? ] > 2 The oldest unit, the Encinal Canyon Member, is a tan . .
d 7 5 % ) N i 5 N T ¢ N , = ot Rio Chama.terracg 1 (la'te Holocgne)— fine- to medium-grained, moderately to well-sorted Triassic ) o .
5% 'q K CRIglY ;. ¥ = 5 b \4 L w18 An allostratigraphic fluvial deposit below Qtch2. The quartz sandstone with thin- to medium-tabular Upper Chinle Group (Late Triassic)—An informal
oY) | S - N = = — = unit consists of unconsolidated sand, pebbles, cobbles, bedding that is locally cross-bedded. The grains are upper unit that includes mgdstones, Sllt.St.OHES, and
w018 2 & ) Qls /\ G = ,\Q;QQ ,\o,QQ = ~¥— and minor boulders. The unit is clast-supported, with subround to subangular. Asymmetric ripple marks are sandstqnes of the ROCk. Point an.d Petrlfled Forest
) ¢ )= N s y \ / )~ subrounded to well-rounded clasts. Gravel lithologies common. This sandstone contains fossil wood and Formations. The Rock Point Formation consists of 5-10
/ QQQ/ / '\% ; { Y — ) = include quartzite, volcanics, and subordinate Mesozoic carbonaceous plant impressions are common near the m of reddish-brown, and grayish-red beds of siltstone
36°1730" g 0\ : ~— > < S - 2 Qls ( : 36°17'30" sandstone (Chestnutt et al., 2019). Sand is fine- to very base. The Cubero Tongue is fine- to medium-grained and fine-grained sandstone. The top of the Rock Point
S AN A - =—N\|[7 5 J & > Y 0 coarse-grained. The unit contains minor tabular beds of and well sorted. This sandstone has thin to medium Formation is marked by a sharp, unconformable contact
/ A \ \ : ; Je é{? //,“,/,/, / Qas! Jet g / - reddish gravelly sand. Tread height is 5-12 m above tabular bedding and is usually bioturbated. The with the Entrada Sandstone (the J-2 unconformlt.y gf
| ] /8 /S oS 15 & M =1 4 " )/ ¥ C B 0 modern river grade. The unit is 1-9 m thick. The unit Paguate Tongue is fine- to medium-grained and well Lucas, 1993) whereas the bottom of the unit is
Qlsr d / / //‘\” A 4 oo \\,Q/ N IVIGYS ) ( yielded a calibrated “C age of 939-1,017 years before sorted. This sandstone has thin- to medium-tabular Conforrpable with the‘ gnderlymg Petrlﬁed. Fore‘st
| )] ~ Jet S 1% N — o 7 present (Chestnutt et al., 2019). bedding, common bioturbation, and occasional Formation. The Petrified Forest Formation is
\ -3 5% AR Qs N Qlsi . symmetrical ripple marks. Abundant 0.5-1 mm approximately 170 m thick and contains two members,
] Qlsi 0\4\ /,,‘ 3 é* y 5 oD o / @ Explanatlon of Map SymbOIS Rio Chama terrace 2 (late Pleistocene)— brown-orange iron oxidation spots. Occasional the Painted Desert Member and the Mesa Montosa
. Qc Zé = \ r & 7 }g@v 30/ =S¥ \/’;30 / Qtch2 An allostratigraphic fluvial deposit above Qtch1 and herringbone cross—bedding and CaCO3 cement. Member. The Overlying Painted Desert Member is a
» \\ » T ) f_‘ = @Q' L«'I[I;/ ) = = § Contact—The identity and existence are certain. The below Qtch3. The unit cons'ists of unconsolidatefl Intervening beds within the unit are variably reddish-brown, beITtonitic m}ldstone with thin ledges
? Qlso - 78 & = . A R & / \ \ o location is accurate where solid or approximate sand, pebbles, cobbles, and minor boulders. The unit carbonaceous and form either finely laminated gray and lenses o'f. rlpple—lamlnated or cross-bedded
P = A f\ ) S\ 9 where dashed. is clast-supported, with subrounded to well-rounded sandstone or black shale intervals. Total unit thickness sandstone; petrified wood is common. The base of the
Qsa P iCi 7 Qs ) ) /’,’ O { ‘ clasts. Gravel lithologies include quartzite, volcanics, is up to 50 m in the map area. Palnte.d Desert Member is a thick mudstone bed above
&, f : %‘J/}’ S & A :\\f ~— i Normal fault—The identity and existence are certain. and subordinate Mesozoic sandstone (Chestnutt et the highest sandstone ledge of the Mesa Montosa
\\Qs; Qc Tl ) 5 // \ = //// A . \\\ P i The location is accurate where solid, approximate al.,, 2019). Sand is fine- to very Coarse—gralned. The Burro Canyon Formation (Early Cretaceous)—White, M?mbe‘r' The undeﬂyl‘ng Mesa Montosa Member is
) ’&o Qc 7\ —F I \ \ ) ( w016 I T ) where dashed, or concealed where dotted. The ball unit contains m‘inor ’Fabular beds of reddish gravglly - light-yellow, orange, and buff, conglomeratic sandstone pr1ma}r11y sandstone, w1fch lesser amounts pf mudstone
. ; = 2 (s %@Q . and bar are shown on downthrown block. sand. Tread height is 6-38 m above modern river with thin lenses of green or, more rarely, red mudstone and Sl'ltStOT(lie that r;mge in color frgm redd;ish—brovyn ’g’
O /i e Qls 0 i : 3}\:\\ v gra‘de. The 1Iz.lmlt is 1-9 m thick. The unit yielded a (Sauc?ler, 1?74). The sandstone. s fine- to green; san stone beds are very ne- to fine-grained,
S e %{,l \ ‘\\ Head or main scarp of landslide—Active, sharp, calibrated “C age of 34,003-35,513 years before medium-grained, quartzose, and kaolinitic. Small-scale 11.ght1y CaCOs cemgnted, _ micaceous, and
/ Y Qc || Qls 25 Lyon (o A\ T distinct, and location is accurate. Hachures point present (Chestnutt et al., 2019). trough cross-bedding is associated with the rlpple—lam.mated to thinly-laminated; ripples are
700% Jot e = 7 93@& N ,g?\J down scarp. conglomeratic channels. Conglomerate clasts are asymmetric. 'The Mesa .Montosa Member 15
. ] :j:\/ % : “\/ o Rio Chama terrace 3 (late Pleistocene)— mostly chalky, white chert and varicolored quartzite. conformable with the underlying Poleo Formation.
aed / ~7 —— 2 . ; \ 7 / f{;g: Qc Head or main scarp of landslide—Inactive, subdued, Qich3 An. allost.ratigraphic ﬂuv%al deposit above Qtch2. The Clasts are up to 2.5 cm in diamete}‘ a.nd sul?angular to . L
/ “ TWo'Spring - Qls \/ 6\6; ™ T T indistinct, and (or) location is approximate. Hachures unit consists of unconsolldat?q sand, pebbles, CObbl_eS, subrounded. The base of the unit is typically more ol Lower Chinle Gl‘f’“P ‘(Late T?lassm)—The lower
1 53 B 54 / oot st L point down scarp. and minor boulders. The unit is clast-supported, with conglomeratic, while the top of the unit is more sandy. Chinle Group primarily consists of the Poleo
- ] Y | [ v subrounded to well-rounded clasts. Gravel lithologies In Ojitos Canyon, lower beds within this unit contain —_— Format}on. This unit is (.:lommantly sandstone with
. g — S / Qas Syncline—The identity and existence are certain. The include quartzite, volcanics, and subordinate Mesozoic angular clasts up to 20-30 cm in diameter of sgbordmate conglomeratic sandstone, conglomerate,
015 - i/( ¥ ; iy —*— location is accurate. sandstone (Chestnutt et al., 2019). Sand is fine- to very greenish-white well-sorted fine- to medium-grained silty-sandstone, and mudstone. Sandstones are
//» : Qlsr S / coarse-grained. The unit contains minor tabular beds of sandstone likely derived from scouring of the yellqw—browp and yellow-gray, quartzose, fine- to
i .@’S\."/ / o Monocline—The identity and existence are certain. The reddish gravelly sand. Tread height is 27-38 m above underlying Brushy Basin Member of the Morrison medlum—gra}med, .angular to subangular,
’ NS Z 7 D + location is accurate. Arrows shows direction of dip. modern river grade. The unit is 1-9 m thick. The unit Formation. Laminar low-angle wedge and high-angle characteristically micaceous, and .cross—bedded.
. ,\0@1 | /i yielded a calibrated “C age of 40,339-41,408 years planar wedge cross-bedding is common in the sandier Sandst.ones contain occasional rip-up cl‘asts,
' A /’ Key bed—The identity and existence are certain. The before present (Chestnutt et al., 2019). portions of the formation. Some sandstone beds are potass1um feldspar, mica, and rare pl.ant lmpressions.
) ” /4‘?/ " —Je—— location is accurate. Beds are shown in the color of, and ) ) . massive. Occasional asymmetrical ripples, pitted The matrix .1nch.1des al?unda.nt potassium felc.lspar and
S, \ & v ‘ - labeled with, the map unit identifier. Slope Wash, Alluvial, and Eolian deposits texture, wood casts, and 0.5 cm iron cemented exotic lithics including  fine-grained Sedlmentafyf‘
B W i A A A - AHUVIUH} and _slope wash (Holoc‘ene)— sandstone concretions are present. Slope forming low-grade metamorphic, and felsic igneous clast§,
014 - = G ' 2 % — Cross section line and label. Uncqnsohdated clay, silt, s‘and, and gravel de;posfced by mudstone horizons are 0.5-3 m thick, gray-green, black, Fommonly C?COS ‘cemented. Conglomerate  is
e i \ ? %\ ; /'E é?'/ alluvial channe1§ and‘mmor slope. wash into vallfzy or brown-orange, and CaCOj; cemented. Basal contact is 1I}terbedded with horizons of very coarse sandston'e.
© 3¢ 7= /v Qas\ W ~ y, /ﬁd Q,s' *74,519 ybp Radiometric sample locality—Showing age. bottoms. Sometimes includes eolian and colluvial disconformable and locally displays significant Silty sapdstones ar‘e gray to blue; with ab}lndant silt
= (,é" YA a F Qc (0] Qsa > deposits. Commonly adjacent to and interfingering paleotopography. The unit is 3040 m thick. an‘d minor very ﬁng sands; thinly laminated and
- 7 2 ) A qlgr @ Horizontal bedding. with Qsa. Estimated thickness is 1-5 m. micaceous. This unit is exposed along the banks of the
A q?@ [y / Zt Q&? 1,? Qsa Jurassic Rio Chama below the confluence of the Rio Chama
= i %6:90., 6,? , // 0‘? (:“Q 23 Inclined bedding—Showing strike and dip. Qea Slope 'wash an.d alluvium (Holoc‘ene)— Morrison Formation fmd the Rio Gall‘ina. The upper contact is gradational
Tk < /.Qsae = / ) J i Unconsolidated clay,‘ silt, sand,‘and gravel deP051ted by Brushy Basin Member (Late Jurassic)—The Brushy 1nto. Fhe overlying Mgsa Montosa Member of the
% 7 L /_gc_s I o "Qas 1fs Qc Qc\ I Outcrop point too small to map as an area at map scale. 5101?6 wash a}nd minor alluylal channels 1nt9 small Basin Member is the youngest member of the Morrison Petrified Forest Formation. Only the top few meters
36°15N | @9 /, ~8400—\\ Z ‘ 36°15'N thh2\<> The points are shown in the color of, and labeled with, basins and hillslopes. Sometimes includes eolian and Formation and consists of variegated are exposed on the Laguna Peak quadrangle.
%3 %4 1500%01 E 345 %46 ' 47 1510 %48 %9 350 120 351 52 53 35.4000m £ the map unit identifier. colluvial deposits. Forms smooth, sloped topography light-greenish-gray, light-gray, grayish-yellow-green,
106°45'W 106°42'30" 106°40° 106°37'30"'W L with nonexistent to shallowly incised channels. light-olive-gray, yellowish-brown, and CROSS SECTION ONLY
/\';‘j\/\.' \\’\/\\i\ Surface alteration found on map units Kbc and Kd. Estimated thickness is 1-5 m. drab-reddish-brown mudstones with discontinuous Cutler Formation (Early Permian)—Red, maroon, and
North American Datum of 1983 (NADS3) . R ) ) beds of cross-bedded to massive white, yellow, tan or - white granitic siltstones, sandstones, and conglomerates.
Projection and 1,000-meter grid: Universal Transverse Mercator, Zone 13S, shown in blue. 1 . 24,000 Mass-wastlng dePOSItS grayish—tan sandstone. Mudstones have moderate silt
10,000-foot ticks: New Mexico Coordinate System of 1983 (Central Zone), shown in red. . . Colluvium (Holocene to middle Pleistocene)— and minor, very fine sand content. Sandstone interbeds Madera Formation (Pennsylvanian) — Arkosic sandstone
Digital DASE MAP QALAL......vorrreeo oo oo U.S. Geological Survey, 2019 1 I 0;5 - 0 %Mlle Unconsolidated boulders, cobbles, pebbles, sand, silt, are poorly to moderately sorted, fine- to coarse-grained, and limestone.
Contours and hillShade............cccvverisssssiiiviiinsssss IFSAR 4.5 m Digital Terrain Model, 2007 - ' and clay forming thick, poorly sorted deposits from and subangular to well-rounded. The iron-bearing
undivided mass wasting events, including topples, i i Proterozoic rocks (Proterozoic)—Igneous and
1,000 0 1,000 2,000 3,000 4,000 5000 6,000 7,000 Feet slides, earth and debris flows, and sheet-flow. Gravel ;Tefsrlli lg;gzstfofnsd Sti)nes a 1‘? Coﬁmonly; ltered © metamorphic rocks ranging from 1.7 to 1%1 Ga.
B H ——— — — ] . L . . pots, giving the sandstones a
lithologies include a variety of locally derived rocks. The speckled appearance on weathered  surfaces.
unit is mapped where colluvial deposits obscure the Sandstones are typically moderately to well-indurated,
1 0.5 0 1 Kilometer underlying bedrock. Approximately 1-20 meters thick. and occasionally contain green rip-up clasts, burrows,
e : and large (2-4 m), spherical, iron-cemented concretions.
Contour Interval 20 Feet Magnetic Declination The basfall contact is conformable, but abrupt, with. the
Liaves Navajo Peak Alire o _ ‘ September 2024 underlying Westwater Canyon Member of the Morrison
North American Vertical Datum of 1958 8° 0' East Formation. On the north side of Ojitos Canyon, the
AtMap Center upper part of the Brushy Basin Member of the Morrison
Formation contains stacked cross-bedded sandstone
Echo New Mexico beds that form continuous cliffs that are 6-10 m high.
French Mesa Amphitheater Upper contact with the overlying Burro Canyon
New Mexico Bureau of Geology and Mineral Resources Comments to Map Users Formation is sharp and disconformable with significant
. paleotopography. The unit is up to 68 m thick.
GEOIOglC Map 85 A geologic map displays information on the distribution, nature, orientation, and
Gallina D/:z"A”ZZa Youngsaille age relationships of rocks and deposits, and the occurrence of structural features.
_"_'L Lithologic and fault contacts are irregular surfaces that form boundaries between
‘ ) ) ) ) ] ] ) different ages or types of units. Data depicted on this geologic map may be based
This geologic map was funded in part by the USGS National Cooperative Geologic Mapping Program under on any of the following: field geologic mapping, a compilation of published and Geologic Cross Section A-A'
STATEMAP award number G23AC00578, 2023. Additional support was made possible by the 2023 and 2024 unpublished work, and/or photogeologic interpretation. Locations of contacts are ] )
. Technology Enhancement Fund provided by the New Mexico Higher Education Department. Funding is adminis- not surveyed but are plotted by relative position on a topographic or orthophoto- (no vertical exaggeration)
Quadrangle Location tered by the New Mexico Bureau of Geology and Mineral Resources (Dr. J. Michael Timmons, Director and State graphic base map; therefore, the accuracy of contact locations depends on the A Al
Geologist; Dr. Matthew J. Zimmerer, Associate Director of Mapping and Hazards). scale of mapping and the geologist's interpretation. Mesa los Indios Mesa del Camino M e s a Al ¢t a
Northwest Southeast
Resizing this map would cause the details of the map to be misrepresented and 10,000 Cariada Gurule Caiiada de los Fuertes 3.000
result in erroneous interpretations. Using this product at a scale different than | | '
.. . . g . . . . . . Kd Kd Kd Kd
originally intended requires verification of site-specific conditions with detailed Continental Divide
surface mapping or subsurface exploration. Topographic and cultural changes 9,000 National Scenic Trail Kbo Kbe 2,750

Jmb Jmw

may not be shown due to recent development. Qis Qis ! Qis

T

New Mexico Bureau of Geology and Mineral Resources

Geologic Map of the Laguna Peak

. 2,500
New Mexico Tech . . . Cross sections are constructed based on the author's interpretations of geologic 8,000
y 801 Lerov Place 7 5 M t d 1 R A b mapping and available geophysical and subsurface (drill hole) data. Cross
RCha % gy, y . oJ™ lnu e ua rang e J 10 rr 1 a sections should be used to understand the map area's general geologic framework 2,250
7 O%//p Socorro, New Mexico and not be the sole source of information for locating or designing wells, buildings, 7,000
. “ %% 978014796 Count Ne M ex i CO roads, or other human-made structures. 2,000
. YI ‘ . Point symbols can be set to rotate around a point of observation using their 6,000
O, o oo [575] 835-5490 azimuth values. The point of observation can be one of three possibilities: the 1,750
fce forthe 29 trailing end—or tail—opposite the arrowhead or other ornamentation of the
symbol; the midpoint—or center of the symbol; or the head of the symbol. See the 5,000 1,500
This and other STATEMAP quadrangles are Apl‘ll 2026 symbol codes described in the GIS data (FGDC_Symbols nonspatial table) for
) ] attributes that describe the azimuth measurement convention and the location of
available for free download in PDF and ArcGIS formats at: the point of observation for each symbol. 4,000 1,250
, Each publication carries the original date of publication and the latest revision date. 1,000
https://geoinfo.nmt.edu by Occasionally updates are required and in many cases these updates are only 3,000
made to the GIS data in the Geodatabase, not the PDF. It is beneficial to compare
, the GIS data with the PDF to review any changes. While maps are created, updat- 750
https://doi.org/10.59799/GM-85 Shari A. Kelleyl, Rebecca L. Goughnourl, Scott B. Aby2’ ed, and produced as a GIS geodatabase, even if updates are carried out on the 2,000
. 11 GIS data files, citations to these maps should reflect this original publication date 500
and ]On M. Kl‘l‘lplﬂCk with the revisions date and the original authors listed. If required, the updated data
as digital products are available for download from the map's publication webpage. 1,000 250
o ) The views and conclusions in these map documents are those of the authors and 0 feet 0 meters
Digital layout and cartography by the NMBGMR GIS Services Program: New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Place, Socorro, NM, 87801 should not be interpreted as necessarily representing the official policies, above mean above mean
sea level sea level

Phil L. Miller, Amy L. Dunn, Ann D. Knight, Tyler Askin, and Hannah N. Hunt expressed or implied, of the State of New Mexico or the U.S. Government.

*Muddy Springs Geology, HCR 65 Box 65, Ojo Sarco, NM 87521




