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DESCRIPTION OF MAP UNITS
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SURFICIAL DEPOSITS ALLUVIAL AND COLLUVIAL DEPOSITS

g Map units are described using the following classifications: grain sizes from Wentworth (1922); thickness of bedding terms codified in the Alluvial and colluvial deposits, undivided (Holocene) — Tan-gray, unconsolidated, poorly sorted to unsorted silt, clay, and
N 8 current classification of the Society for Sedimentary Geology (SEPM); and carbonate content of rock and calcic soils judged by intensity sand that is primarily deposited on hillsides and in swales chiefly by sheetwash and mass-movement processes. The deposit
of effervescence (fizz or bubbling) that resulted from the application of 10% hydrochloric acid (HCI) to a rock or soil sample in the field. locally may contain abundant sandstone chips where sediment is derived from the Prairie Canyon Member of the Mancos Shale
Pedogenic calcic soil development stages are from Machette (1985). Surficial deposits may include color classifications in parenthesis (Kmp), or large dispersed pebbles, cobbles, and small boulder-sized sandstone clasts where the sediment is derived from the
from the Globe pocket guide for the Identification of Soil Colors that uses the Munsell color system. erosion of older gravel that cap adjacent mesa remnants. Thickness is highly variable and likely does not exceed 2 m.
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HUMAN-MADE DEPOSITS Old alluvial and colluvial deposits, undivided (Upper to Middle Pleistocene) — Reddish tan, unconsolidated, silt, clay, and

sand with lesser amounts of dispersed, matrix-supported, pebble-sized clasts as well as scattered cobbles and small boulders (<0.5

Artifical fill (Uppermost Holocene) — Gravel, sand, silt, and clay emplaced as fill to construct road, canal, and dam m). reworked from adjacent and higher older deposits of Qg and Qaf. Deposit may locally (.:ontain abundant sapdstone disc-shaped
embankments, or any other human-made fills. The unit includes natural sediments and landfills composed of unknown chips (up to .1 cm tchlck and 6 cm w1d§). Deposits are poorly sorted and very weakly stratified. San(.lstone—chlp clasts are Qf local
materials. Fills may be engineered or uncontrolled. Their compositions and properties are varied. The unit locally may upslope origin (unit Kmp). The deposit accumulated on gentle to moderate slopes (<10°, but averaging about 4°) where wind and

include disturbed land, excavations, overburden spoils related to landfill sites, and gravel or borrow pits. sheetwash processes predominate. Unit forms thin mantles where shale slopes abut against deposits of Qg and Qaf, and atop relict
hillside fan surfaces. Unit Qaco locally includes reworked red (Munsell 2.5YR 7/8) loess, and clay and sandstone-chip residuum

from slope-derived sediments eroded from unit Kmp bedrock. Exposures are poor, but a chalky-white band along slope breaks are

4364000

s ALLUVIAL DEPOSITS due to a Bk soil horizon. Soil development, reddish hue, and elevation above the adjacent stream levels indicate a late to middle
?9, Pleistocene age for the unit. Unit thickness likely does not exceed 2 m. Mancos Shale bedrock residuum may be locally exposed
¥ 2 oy Alluvium (Upper and Middle Holocene) — Tan-gray, interlaminated to very thinly bedded, very fine to fine-grained sand in the unit.
 ( b A\ 7 ~ and s:andy to silty clay. The unit typically covers .the floor of active drainage channqls and swales withiq meanders incised in
& \ [/ /// alluvial mudflow and mud-faq Valle){ fill deposits (Qamf) and shale bedrock. Unlt may locally contain pebble to bouldqr Colluvial deposits (Holocene) — Tan-gray, unsorted, non to very poorly stratified, cobbly gravel-sized rock fragments with
N D RO i - igIIgKle(;le}; lljnsteos.tlfl{r(e):zkrsnzfr?dgliﬁca:za}ll*rgct:frdiugg;'[fs]oa(gcs)2/Zv?ﬁzhaii?vga:hsft?;e?dﬂilg;n"%"}iofoivzz‘:ngooélbl}ISder::l)r;z goxségolfeu;g minor boulders (<1 m) deposited primarily by gravity on and along the base of steeper slopes near the angle of repose (<34°).
- {// (L % channel ﬂIc)>or exhibits active gsurface ﬂoc?d scour morphology. This unit is .susceptible t’o perio&ic flash flooding and Depomtg generally underlie older Qaf-mantled mesas and ridgelines and may .locally include conglom(?rate blocks (eroded from
L Qal < < > AT : what unit?) down slope of older gravel-capped mesas where conglomeratic intervals outcrop. Deposit has an unsorted clayey
AN 4 ) deposition of debris flows. sandy matrix that was transported by overland sheet flow that transported relatively fine-grained material. Unit thickness is
TN\ ; variable, but is likely less than 3 m.
g p 7/ Alluvial gravel deposits — Deposits are linear remnants of river terrace treads that approximate the longitudinal profile of the major
© — Z . ..
¢ 7/ Qamf 3(8( ;:reeks of the quadrangle.:. Bra1r1e Canyon Creck, We§t Se}lt Creek, and Bast Salt Creek. Thqse creck wa.te.rsheds e?itend northwart}, Off. map, Older colluvial deposits (Upper to Middle Pleistocene) — Unit description is similar to Qc deposits described above, but is
o valleys and canyons incised through the Book Cliffs into the Roan Plateau. The predominate deposit is a fluvial, sorted, and imbricated . . . . . ) . .
) f \ ! . o - older. The rocks in these older, thin colluvial deposits armor shale slopes so that they are more resist to erosion. Differential
| Y 2 Y5 WS 3 cobbly gravel with scattered small boulders (<1 m). Well-sorted sand lenses are locally present. Clasts are primarily sandstone; the . tes of the shale bedrock and d surf derlain b " lter th 1 ” hale hillsl i
ALY N | provenance being Upper Cretaceous Mesa Verde Group (Iles and Williams Fork formations) and underlying marine sandstones of the eroson rates oF the Shale beArock and armored surtaces underiain by unt Qco alter the NOTMaty unilorm shaie hifisiopes, creating
0 ) § o [/ O\ §K (\ 0 o upper part of the Mancos Shale exposed in the Book Cliffs. However, there are small amounts (<5%) of other lithologies including red- flatiron-shaped facets or 1rregu lar .slopes belovy older'Qaf deppsns. that cap the mesas. Deposn. typlcglly has a Bk soil horizon and
N ) i%\k N T . @ ?o colored coal-fire clinker and pebbles composed of chert, petrified wood, and igneous and metamorphic rocks. These pebbles are reworked cla'Sts that are exposed in the unit .haye calmg coatings. Unit thickness is variable, but typically is about 2 m. Shale bedrock
N ‘ : 7 sz \ J Qg $ i 3 from terrestrial conglomeritic channels and beds within the Paleogene Ohio Creek and Wasatch formations exposed in the Roan Plateau residuum may be locally exposed within the unit.
; V o NN Z 5 N ({ < above the Mesa Verde rocks. Cobble-sized sandstone clast shapes are low sphericity, but moderately to well rounded, with shapes ranging
| 4 \ g < \\\\ from bladed or slabby to discoid. Except for the lowest gravel (Qg;), the well sorted riverine deposits near the contact with the underlying
g \ @ . = A im Mancos Shale or finer-grained mud alluvium are commonly cemented to conglomerate that locally forms ledge-type outcrops along the BEDROCK GEOLOGY
% ) A i N i:’\ \ =¥z ) L terrace bluff. The deposit also locally contains muddy fine-grained interlaminated to thinly interbedded overbank deposits and channels
by < % o _ c;. /N / ;1;2; contain unsorted bouldery debris flow gravel in a muddy matrix. Alluvial deposits have been a historic gravel resources in the map Surface bedrock of the Badger Wash quadrangle is composed of upper members of the Mancos Shale. The Mancos Shale in the Badger Wash
) ~ - Qac o \\\ ’ area contains lithologic unit names that are transitional from Colorado to Utah. Historically, units of the Mancos Shale in Utah have been
| Sl 24 mf mapped in northwest Colorado south of the Uinta Basin and into the Grand Valley (Molenaar and Cobban, 1991; Cole and others, 1997). The
\ iy ) alf PR Alluvial gravel one (Upper Pleistocene) — Map unit forms broad fan-shaped mesas and isolated terrace remnants in the units used in this map reflects lithostratigraphic and biostratigraphic work by the U.S. Geological Survey (Merewether and others, 2006; Ball
& { Y 08515 | f_/ <] southern third of the map area. The top of the unit averages 18 m above base level. Gravel deposits are unconsolidated and and others, 2010); as well as recent work by the CGS reported in 1:24,000-scale geologic maps in the nearby Grand Valley, Whitewater, and
3 o7 \ YN \ E are about 3 m thick. An abandoned gravel pit in this deposit exposed riverine pebbly to cobbly gravel near Old Highway Delta quadrangles (Livaccari and Hodge, 2009; White and others, 2014; White, 2014; Noe and others, 2015; and White and others, 2015). The
7 N, ‘ 7 — 6&50 on the west bank of West Salt Creek near the confluence with Badger Wash. Unit thickness at the pit is about 2 m. recent work correlate coeval informal units of the Mancos Shale with Pierre Shale equivalents along the Front Range as well as with those of
\)/L o \ A Mancos-Mesa Verde National Park area in southwestern Colorado (Leckie and others, 1997). The equivalent Utah Mancos members mapped
3 2% hY / ‘ l\ v N . ) . near the state border (Gualtieri, 1988; Willis, 1994; Cole and others, 1997) are shown below in parentheses. The shale, where exposed,
3 \ Z | >0 “~ Y Alluvial gravel two (early Upper Pleistocene) — Gravel deposits beneath remnants of terrage.surfaces are 26, m gbove the typically contains thin bentonite beds and is heavily fractured and contains fracture fillings composed of secondary gypsum (selenite).
Qamf, ! / i _ N N o A PN 97 = \N'e}slt' Salﬁ Creek. Th? terracle{: rerrlllnantshextenq to tfle nlcirthenhmap boun(;iarya“f’here the dep(;sr[ 18 well-s}cl)rte(;i mg??ne g;avlfl Expansive clay minerals promote swelling-soil hazards in shale bedrock as well as in their derived sediments. The "fat" clay (high plasticity)
X f ’ { q—1 3 /e f o~ T P within ¢ e'West Salt Cree. valley, the unit 1s locally well cemented and forms a conglomerate. The durability of the soils become greasy, cohesive, and clump when wetted, making walking and vehicle access difficult.
. b ( f Qg /& / conglomeritic gravel deposit locally prevents erosion of the adjacent shale slope such that deposits of subsequent sheetwash
\\ / v // é\: 7 (unit Qaco) locally form low-gradient fans that lap onto the Qg, unit. Thickness is variable, but maximum observed thickness
A \ lQac Vz P & = = g is 11 m, which included overbank mud and sand sediments underlying the gravel. A clean riverine sand lens was sampled Kmu Upper part of the Mancos Shale (upper Blue Gate Member) (Upper Cretaceous) — Dark gray to gray black, non-calcareous,
SN N\ i (7 &7 0/ / z =T 3 (BW-044 in age table on Plate 2) for optically stimulated luminescence (OSL) dating. The sample yielded a minimum age of broadly bandeq shale. The shale is finely ﬁss.lle where weathered, but with depth the shale in outcrop becomes blocky or sub-
SN / N >87,000 years before present (ybp), which suggests deposition during the Bull Lake glaciation (marine isotope stage MIS-5 blocky. Bentonite beds and secondary crystalline gypsum are common. Orange-brown dolomite concretion horizons occur; some
% ‘é \ N/ 28 and MIS-6). In old gravel pits, the thickness of the mined gravel is 3 m. are fossiliferous; some individual concretions as l.arg.e as 2 m in dlgmeter. T}}e lower part of the unit l?ecomes increasingly gray-
7/ ﬂk\'\; : 5 ) i < £ black and bentonitic. Lowest strata of Unit Kmu is lithostratigraphically equivalent to the Sharon Springs Member as mapped in
g jcdsz et ‘\ 4 2~ A the North Delta quadrangle (Noe and others, 2015). Basal contact with unit Kms is marked by a downward color change in the
3 : ‘ng> N BT 3 Alluvial gravel three (Upper Pleistocene) — Deposits of fluvial gravel beneath alluvial terrace surfaces form small mesas shale from gray-black to tan-gray, the common presence of sandstong lamina, aqd two concretionary horizons just beloW (~4 m)
Y S RIS = that overlie the Smoky Hill Member of the Mancos Shale (Kms) about 45 m above the base level. Deposits are near the the top of the Kmp unit. Where exposed, the gray-black shale of unit Kmu typically weathers at the surface to very light gray
g - f 7 southern margin of the map area in what was the paleo-confluence of East and West Salt Creeks. This unit correlates with the compared to the more tan-gray, Sapdy Kmp Member. This Kmu unit does not correlate with the Kmu unit (lower und'1V1ded
:>> laamil Y| B N off-map deposit of Mack Mesa (Qam, of White and others, 2015). In old gravel pits, the thickness of the gravel is up to 5 m. members of the Mancos Shale) of Livaccari and Hodge (2009) in the nearby Fruita quadrangle. Unit Kmu is about 427 m thick.
: | Lvale) :
&~ L _ Q> " S § ALLUVIAL FAN AND MUDFLOW DEPOSITS Kmp Prairie Canyon Member (Upper Cretaceous) — Tan-gray to dark-gray, non-calcareous, silty to sandy shale and interlaminated
N~ Gt 82225 to thinly interbedded, very fine to fine-grained, non- to slightly calcareous sandstone. Thin lenticular to flaser bedding is common.
; P 4 [ Gam J Alluvial mudflow and mud-fan deposits (Holocene and Upper Pleistocene) — Tan-gray, poorly to moderately sorted, Legticular sandstone. 1amina chips typically litter hill slop(?s; some have wavy pinch-and-swell gtructure and .ichnofo.ssils. A
s = /-O4. \ | interlaminated to very thinly bedded, unconsolidated, very fine to fine grained, silty to clayey sand. Unit includes Holocene typical sandstone chip is less than 1 cm thick and 6 cm wide, but sandstone beds up to 7 cm thick occur. Unit contains thin
% = 2> e 4 \ = terrace sediments of the modern drainage channels of major creeks and locally includes clay-, silt-, and sand-rich alluvium bentonite seams and resistant, p.lanar,'<1—m thick, orange-brown fgrrous dolomite beds. The concretionary dolomite bgds have
¥ = AL ) e ) deposited by tributary streams, alluvial-fan, and hillside slopewash (chiefly sheetwash) sediments. The deposit is locally lumpy bases and are laterally discontinuous. These beds are well indurated compared to the sandy shale. They are resistant to
D=, A S e g )/ ( - gravel-bearing; either clast-supported cross-bedded pebbly gravel or matrix-supported pebble gravel clasts dispersed in the vaegthermg an typically forlm 10:1” cuestas and ((;\r) dlplfloge h1!1s1(;es}.l.From a typehsizctlon measured 'andldescfr‘lbecii In part llln
2 amedl Sd \ NSAIWNE Qa S deposit. Clasts are derived from reworking of older alluvial gravel and alluvial fan deposits (Qg and Qaf) near adjacent hills . adger Was” map area, CQ € an others.(1997) ormally described t 18 .Mancps S a e.Member., previously relerre to as t €
RN 2 \ and mesas, and rare lenses of entrained cobbles and boulders deposited during floods or by debris flows. The pebble to small Mancos B.” This sandy unit forms conspicuous, tan-colored, low, dendrlt}cally incised hills and r1dges in the ‘map area. The umt
22| g boulder (< 40 cm) gravel-sized clasts are predominantly from the Book Cliffs region north of the map area. Sample BW-189 top, qbout 4 m below the Kmu frontact, contalqs two horlzc?ns that contain large (1. to 2 m) septarian doloml.te concretions that
g 3 (in age table on Plate 2) was taken 6.7 m below the terrace surface and 1.8 m above the active channel floor for OSL dating cqntaln clear to trgnslucent calcite and locally 1nclude§ bluish- to cola}-colored barite crystals. These concretions are sought by
o that yielded an estimated age of 12,755 + 615 ybp. Total unit thickness at the sample site was 8.5 m, which is near the mineral collectors in the Grand Valley. Basal contact with the Smoky Hill Member (Kms) is marked by: the lack of interlaminated
maximum thickness of the unit near, the main trunk of the West Salt Creek valley (9 m). The unit loce’llly thins to 2 m in sandstone; darkgr gray .color change; thf.: presence of calcareous shale and light-gray shaly limestone beds; and general subdued
s ke y broad alluvial fans and flatlands that overlying the Smoky Hill Member of the Mancos Shale (Kms). In southern parts of the topography. Unit Kmp is about 306 m thick (Cole and others, 1997).
% map area overlying the Kms bedrock, the deposit locally is altered by agricultural tilling and may locally include shale
< S bedroclf residuurp. The‘ sediment of .this qnit may be prone to hydrocompaction settlement (White and Greenman, 2098), Smoky Hill Member (lower Blue Gate Member) (Upper Cretaceous) — Dark gray to gray-black, finely fissile, speckled,
v expansive (swelling) soils, and (or) dispersion upon wetting. Pseudokarst features such as fissures and small ground openings moderately to very calcareous, poorly indurated shale; light-gray, platy to sub-blocky, poorly-to-moderately indurated, shaly
s may be present locally. limestone; and a lower interval composed of interlaminated, moderately cemented, very fine to fine-grained sandstone. Unit
N . contains sporadic thin (< 6 cm) bentonite beds. Specks are predominantly coccoliths and may be concentrated along bedding
é . . . . . planes to locally form light-gray interlaminations (~1 mm). Thick-shelled, prismatic Inoceramus fossil fragments are common,
3 Alluvial fan dep0s1t§ — Forms qggraded, genttly-slopmg, alluvial faps that may (loca}Iy?) become coqstralne_d (and narrow to form?) typically encrusted with Pseudoperna congesta oysters. The Inoceramus fossils emit a petroliferous odor when freshly broken.
stream-terrace deposits. More resistant to erosion than the surrgundlng shale, the units are topographically inverted,; subd1v1de§1 and Rarely seen are poorly preserved coiled ammonite fossils. The unit is poorly exposed and is typically either covered by a thin
enum(?rated based on height of remnant gravel—capped.mesas, hll.ltops, and narrow ridges a‘pove modern §tream level. Unconsol@ated mantle of residuum and (or) Qamf deposits. Unit Kms is obscured where agricultural practices have significantly modified the
deposits range from very bouldery, unsorted, non-stratified, matrix-supported, gravelly debris-flow deposits to better-sorted, stratified, ground surface downslope of the Government Highline Canal. In outcrop, the shale is heavily fractured or split and commonly
clast-supported, 1mlqr1cg‘ged, sandy, cobbly gravel dep051.ted by fluvial processes. C!asts are angular to S}lbrounded slabby sandstone that filled with secondary gypsum (selenite). A sandy interval occurs in the lower third of the unit that is slightly more resistant to
- were eroded by t'he incision of steep-wall.ed gulghes cut into the Book Cliffs. Deposits may locally contain boulder levees and channel' fill weathering and erosion; and forms a subtle topographic ridgeline littered with sandstone chips just north of old Highway 6&50
2 that record debris-flow events. Older units typically have thin mantles composed of light red (Munsell 2.5YR 7/8) loess (< Im thick) near the termination of the lower synclinal fold of the Flume Creek monocline (White and others, 2015). Unit Kms is equivalent
% reworked and redeposited chleﬂy by sheetflow. Unit supports more dense vegetation than the adjacent Mancos Shale. Heights recorded are to the lower Blue Gate member (informal unit of Cole and others, 1997). The surface residuum locally exhibits "popcorn-like"
= those of the deepest nearby drainage channels or elevation (m) above mean sea level (AMSL). texture formed by shrink-and-swell expansive clays. Swelling soils locally may be a hazard where soils are derived from unit
Q T\ g Kms. The basal unit contact is south of the southern map boundary. Total thickness of unit Kms is about 580 m (Cole and others,
b L [T}
< Alluvial fan deposits one (Lower Holocene and Upper Pleistocene) — Unit forms low fan and fan remnants 199).
L iij: ?:eeélg t::l lllrllltls t‘;g?gi)s ed of Mancos Shale. Thickness is unknown, but young gullies of Upper Holocene age are Kml Lower part of the Mancos Shale (Upper Cretaceous) — Includes the Montezuma and Juana Lopez members (Ferron Sandstone
s I Member), and the Blue Hill, Coon Springs Sandstone, Bridge Creek Limestone, and Graneros members (Tunuck Member) (White
g L and others, 2015). Shown in cross section only.
< R/ﬂ\w? Alluvial fan deposits two (Upper Pleistocene) — Unit forms low-level alluvial fans that extend down from the
Book Cliffs to form 1T 1 where the valley is constrain he Prairi nyon Member of the Man . .
Sl’(l):l)le C(:Km;)f) Uonit i?%éct:u; Criag;:ll\elfi ;,Vitﬁ ;at;;ar:dy(;,[flzsztuaz g:%i{ﬁy; /863 siiy focjer};?ﬁne-egrazieg Stanedy ?O::SS' Kdb Dakota Sandstone and Burro Canyon Formation, undivided (Lower Cretaceous) — Shown in cross section only.
The top of the unit is about 26 m above the creek floor and is 4.5 to 9 m thick.
By % ) ' _ ) Morrison Formation (Upper Jurassic) — Includes the following members: Brushy Basin mudstone and sandstone, the Salt
__ gy ¥ Alluvial fan deposits three (Upper Pleistocene) — Unit contains widespread alluvial fans remnants at an Wash sandstone, and the Tidwell mudstone, sandstone, and limestone (Scott and others, 2001; White and others, 2015). Shown in
?Q; \ g 5 | vale1 Y L * approximate elevation of 1,585 m AMSL in the central part of the map area near the northern boundary. Fan surface cross section only.
vi Y XA ( I & J \{ ~_ / ! . oﬁk\ 3 typically is thinly mantled (<1 m) by reworked, red (Munsell 2.5YR 7/8), loess-rich, sheetwash deposits. Unit has a
“Qam A ? v ) ) ~ F° 97 o = //'AJ N N \% (] ; - poorly exposed Bk soil horizon. Clasts exposed at the surface are partially covered with calcic coatings, which likely
2 4 | I N T Qamf— ‘ Qa}r<n il 348 \\\ 5 have Stage II calcic development (Machette, 1985). Unit thickness is variable, but likely does not exceed 3 m. Top \E Formations of the Middle Jurassic to Upper Triassic age, undivided (Mesozoic) — Includes the Wanakah Formation, Entrada
157 \&7// 7 G éﬁ) 1 // ) \ L 18 & 17 o ms 16 : e of unit Qaf; is about 15 m above the Qaf, surface. Sandstone, Kayenta Formation, Wingate Sandstone, and Chinle Formation (Scott and others, 2001; White and others, 2015).
B - j 7 = i o \/b\ { S . —3?— | Shown in cross section only.
4 \\ f 3 e ~—= |
ba{nf \ 2] Qg j \ AN 08399 ) Alluvial fan deposits four (Upper Pleistocene) — Unit forms isolated mesas and ridgelines near the map's northern . . . . ] . .
- \ ) Qa K~ 5090 . . l,\ g boundary at an intermediary elevation between the more widespread Qaf; surfaces and Qafs surfaces. Surface of unit Precambrian rock of the Uncompahgre Uplift, undivided (Paleoproterozoic) — Gneiss and migmatite (Scott and others,
S )Tv/J 08526 : | 3 Qafy is thinly mantled with reworked red (Munsell 2.5YR 7/8) loess. Clasts are typically slabby subangular 2001). Shown in cross section only.
N /”L 9 sandstone clasts eroded from the nearby Book Cliffs and typically have calcic coatings where exposed. Deposit
5 | B “\«/JJL? Qamf \ surface is 27 m above the local drainage channel. Top of unit Qaf; is about 7 m above the top of unit Qaf;.
N ! N o TN
> S ] Q/’ /\af/ I [ =
/ i N Alluvial fan deposits five (upper Middle Pleistocene) — Unit occurs as a discontinuous belt of alluvial fan MAPSYMBOLOGY
WQ@/ s X X ) Q - remnants capping isolated hilltops and narrow ridgelines that overlie Mancos Shale near the northeast corner of the
s, ( ’ X “ I e map area. Deposit surface elevation at the north map boundary is 1,632 m AMSL and declines to 1,528 m over a 3.7 , . . - . o directi d anele of di
= amf N ) / )8 [ B ?N/f?}*‘ﬂ‘ il 083 km distance. A northwest to southeast slope gradient is 28 m/km. The top of unit Qafs is about 15 m above the top of X Strike and dip of inclined bedding — Showing direction and angle of dip.
Qa x \ i \b\ﬂ vl [ K \ g unit Qafy.
> N afy, J \ X ! L e 7 Strike and dip of inclined bedding — Showing direction and angle of dip (calculated from 1-m lidar of dip-slope exposures).
. 1 N 21 [ 29 Alluvial fan deposits six (upper Middle Pleistocene) — Unit occurs as remnants of fan gravel that contains small :
! a \ ﬁ \ A g/ boulders composed of sandstone that caps isolated hilltops and narrow ridgelines underlain by Mancos Shale in the ® Horizontal bedding
g ~AJ & / a0 |l (\\ ; g [ upper margin of the northeast quadrant of the quadrangle. Unit is less than 2 m thick and Mancos Shale residuum is
g o a Py { 1 Qg5 = e‘\ \ . ‘\ /1@ R ) locally exposed at the surface. The southward slope gradient of this alluvial fan surface is 66 m/km. The unit surface . . . . . . . .
< By X @% =~ & § N, \(U\ \ / Q 2 “ag) elevation is about 10 m above that of unit Qafs. The surface elevation of unit Qaf; is like that of the Qaf; unit near # QOil and gas well — Label is the American Petroleum Institute (API) Unique Well Identifier. Label does not include preceding
< e Qa g ‘ ?amf i O \ f ' )Y/ ace the northern map boundary. However, the steeper gradient places the southern remnants of unit Qafs at a lower State Code (05) and County Codes (077 for Mesa County or 045 for Garfield County).
D - Q ) (J ( N ~ \\’ : 1§ ’/ Qamf &d@ elevation of unit Qaf;.
/ - | o Q &) i
p 2 = o ) af Ve A\ == / Km g . . . . . . . . Water well — Labeled with Quaternary map units and depth to bedrock. Bedrock map unit is labeled only if there is confidence
) — PR ~— i F o Alluvial fan deposits seven (Middle Pleistocene) — This conspicuous unit occurs along the west side of the map @ in well-log descriptions. (>) symbol indicates bedrock was not encountered and the total depth of the well remained within the
§ — ///”Qéﬁﬁ - >48m N b \\ , /I I/ e/ < area and forms hlgh mesas f'rom the north bopndary t'o the squth boundary of the qugdrangle. Unit consists of surficial deposit. Drill-log data from Colorado DWR well-permit map viewer.
) ) % / L e C / . \ )2@ g p) heterpgeneoqs a@luwal deposits comp(?sed of interlaminated silty to sandy glay that is capped by well sorted,
2 < = 7 0 | ‘ L 4 imbricated, riverine cobbly gravel that is well-cemented. The latter forms a resistant conglomerate bed that forms a
& 1550 156000 157000 158000 -108°57'30" 159000 160000 161000 108°55' 163000 164000 165000 -108°52'30" vertical bluff that caps the mesa. The underlying interlaminated alluvial mud beds show evidence of load 2 Borrow pit
Rio4w RI03W deformation. The upper conglomerate is well exposed in a vertical bluff along mesa edges. The unit is 15 m thick P
‘ where the mud unit is exposed. At the location of an old gravel pit in the southwest corner of the map area, the % Gravel pit
Coordinate System: NAD 1983 UTH Zone 13 SCALE 1:24.000 15 and cartography by e coommatial muddy alluvium is not present, and the riverine conglomerate is only 5 m thick. The Lava Creek B tephra (~631 ka,
ojection: Transverse Mercator " MIS Stage 16-15, dated by Matthews and others (2015)) was not seen in the map area, but was reported in this same
Datum: North American 1983 g > Yy p > P . s . .
1 0.5 0 KILOMETERS 1 2 unit at two nearby locations on the Bar X Wash quadrangle, 2 km and 4.7 km west of the west map boundary, on Gypsum depQSIt — Pointis hear the northwest boundary of the map area that marks the location of an small anqmalous deposit
This m?_p 12 r}g: ?hliignigdosccl:peen;r.iantuenflaa:‘rcijiswniwt?]{nbeovemment 10&(;- = -—5(-) - = — : s = 20100 each side of Prairie Canyon (written communication, Andres Aslan, Colorado Mesa University, Sept 11, 2008; ® of cl}a}ky whl‘Fe, non-pedogenic gypsum that outcrqps on the bluff of a Qaf, mesa remnaqt. The localized deposit appears .to be
?ggeirvaalffns may not bg shown. Obtain permission bifore sim | Howard written communication, Rex Cole, Colorado Mesa University (retired), March 21, 2023). The tephra is in the lower precipitated, either as a tufa from a gypsifereous spring or evaporation of a small closed basin on the mesa. Below this deposit, the
entering private lands. 1 05 0 1 Camvon camon alluvial mud beds below the conglomerate. Unit Qaf; is about 122 m above the floor of the adjacent Prairie Canyon. Kmu shale bedrock has been weathered an unusual orange-blonde.
Initial styling of this Map Document was provided by the US MILES COLORADO bar o Deposit surface in the northwestern part of the map area is 1,617 m AMSL and declines to 1,518 m over a distance
Geological Survey. The edited content in this document are N ey v of 12.7 km, a north to south downslope gradient of 8 m/km. The surface of the high mesa is mantled with fine- - Onticallv stimulated lumi le site (S tabl
neither dane by nor endorsed by the LISGS. 1000 500 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 grained red soil (Munsell 2.5YR 6/8) above a ~1 m thick carbonate-rich K horizon that is exposed along the mesa ptically stimulated luminescence sample site (See age table)
Names. T e, 2ot 2010 o FeT R Gk | o, | s rim. The K horizon likely has stage III+ to [V calcic soil development (Machette, 1985). ——  Contact — Dashed where approximately located.
Hydrography............... National qurography Dgtaset, 2002-2020
Boundarics . Wliipie sources: s metadata fle, 2013.2021 MR ITERAL 20 TEET ADJOINNG QUADRANGLES EOLIAN DEPOSITS ———  Fault— Dashed where approximately located, dotted where concealed.
Public Land Survey System.........cccoceieieieiieiinninenennnne. BLM, 2021
Old eolian deposits (Upper Pleistocene) — Light red to orange-red (Munsell 10YR 6/8 to 2.5YR 7/8) silt, clay, and very - i_ —  Anticline — Dashed where approximately located, dotted where concealed.
This mapping project was funded jointly by the Colorado Geological Survey and the U.S. Geological Survey fine-grained sand that thinly mantle two gentle slopes underlain by Mancos Shale. Unit was deposited by wind and was
through the National Cooperative Geologic Mapping Program under STATEMAP agreement G22AC00302. reworked by slope processes. Reddish hues may be (likely?) related to soil development. Local chalky-colored exposures — *— — Syncline — Dashed where approximately located, dotted where concealed.

along slopes are formed by erosion and exposure of well-developed Bk soil horizons. Very thin deposits (<1 m) and

GEOLOGIC M AP OF THE B ADGER WASH QU ADRANGLE’ ME S A AND G ARFIELD COUNTIES’ COLORADO discontinuous mantles of loess on the surfaces of older Qg units, older Qaf units, and unit Qaco were not mapped. Unit Qeo A—A' Alignment of cross section

has more extensive vegetation cover than the surrounding hills composed of Mancos Shale. Unit thickness is generally less
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