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8_ L j{% ; For more detail on grain size, sorting, color, secondary calcium carbonate, and other buried valleys filled with unit Qa; overlain by unit Qe or unit Qa (Keller and Within the Windsor quadrangle, the only bedrock units mapped at the ground surface are the Fox Galbraith, R.F., and Roberts, R.G., 2012, Statistical aspects of equivalent dose and error Wintle, A.G., and Murray, Andrew, 2006, A review of optically stimulated luminescence
3 characteristics of surficial map units see Table 1; general characteristics are presented below in the Morgan, 2020, 2022). Hills Sandstone and underlying Pierre Shale. Bedrock units are shown in cross section A-A’ (Plate calculation and display in OSL dating: An overview and some recommendations: Quaternary characteristic and their relevance in single-aliquot regeneration dating protocols: Radiation
g o waEeE e e Y e NG Bl e e e s e s e e e text describing the map units. For details on geologic hazards (e.g., flood potential) of map units, 2). The description of the Fox Hills Sandstone is from Spencer (1986), who investigated this unit Geochronology, v. 11, p. 1-27. Measurements, v. 41. p. 369-391.
~ Reservoir % see the Plate 2 section on Mineral Resources, Groundwater Resources, and Geologic Hazards. For Where cross section B-B’ crosses the Cache la Poudre River valley, unit Qa; in detail in the Frederick and Erie quadrangles ~43 km south of the Windsor quadrangle.
radiocarbon and optically stimulated luminescence (OSL) ages of select map units see Table 2 and thickness from water well drillers’ logs (Colorado DWR, 2021) ranges from 3 to Descriptions of Pierre Shale members are adapted from Scott and Cobban (1965), supplemented International Union of Geological Sciences, International Commission on Stratigraphy, 2020, Yeck, W.L., Benz, HM., Weingarten, M., and Nakai, J., 2016, Rapid response, monitoring, and
% B’ for results of grain-size analyses of Quaternary units see Table 3. Subdivision of the Quaternary 8 m and depth to bedrock (Pierre Shale) ranges from 7 to 10 m; where cross by descriptions by Braddock and others (1988) in the geologic map of the Carter Lake Reservoir International Chronostratigraphic Chart, v 2020/01. mitigation of induced seismicity near Greeley, Colorado: Seismological Research Letters, v. 87, n.
of follows the International Chronostratigraphic Chart, v 2020/01 (International Commission on section C-C’ crosses the valley the thickness ranges from 2 to 4 m and bedrock quadrangle, 26 km to the southwest, where these units are described in outcrop. Descriptions of 4, p. 837-847.
Stratigraphy, International Union of Geological Sciences, 2020). Particle-size designation is depth ranges from 4 to 9 m. Cross section B-B’ shows that the greatest thickness older units are adapted from Braddock and others (1988). Thickness values for the Fox Hills Keller, S.M., and Morgan, M.L., 2018, Geologic map of the Frederick quadrangle, Weld and
a~ 87 according to the Udden-Wentworth grain-size scale (see Nichols, 2009), but (in Table 1) modified is in the center of the valley, and that the unit tapers to the southwest and Sandstone are from Spencer (1986) and cross section A-A’. Thickness values for older bedrock Boulder Counties, Colorado: Colorado Geological Survey Open-File Report 18-01, scale 1:24,000 ACKNOWLEDGMENTS
such that each sand-size category is divided into a coarser (U) and a finer (L) sub-category with northeast. Where cross section D-D’ crosses the Big Thompson River valley, unit units are from cross section A-A', which was prepared with the aid of oil and gas well logs from [also available at https://coloradogeologicalsurvey.org/publications/geologic-map-frederick-
the aid of a sand grain-size card (US GeoSupply, Incorporated, 2020). For example, very coarse Qa; thickness ranges from 2 to 4 m and depth to bedrock ranges from 5 to 6 m. the Energy and Carbon Management Commission (ECMC) (2021). quadrangle-weld-broomfield-colorado/]. . . . . . .
82 (ve) sand is divided into the categories vcU (very coarse — coarser) and vcL (very coarse — finer). The Windsor region bedrock surface topography map of Shelton and Rogers The guthors. sincerely thank  the follgwmg f(.)r the¥r assistance with .the Windsor quadrangle
% (1975) shows that in the Windsor quadrangle the thalweg gradients of the Cache . . Keller, S.M., and Morgan, M.L., 2020, Geologic map of the Greeley quadrangle, Weld County, mapping project. Ralph Shroba, Scientist Emeritus with the US Geologlcgl Survey and geolqglst
D, In Table 1 the colors are designated with the aid of Munsell soil color charts (Munsell Color, la Poudre River and Big Thompson River both are ~ 2 m per km to the southeast. Kfh Fo’.‘ I_fil“s Sandstone d(Uppf&r Cre:)ac(iez)l:is} _h Glreemsh—buff, f;111.1e- to coa(rise- Colorado: Colorado Geological Survey Open-File Report 20-05, scale 1:24,000 [also available at Wlth the Colprado Geologlgal Survey (CGS), was the peer reviewer apd his valuable suggestions
15 W Jeor Lo pTEWC O 1991). Description of soil-carbonate morphology is after Machette (1985), and the type of In the part of the Colorado Piedmont north and northwest of Denver, unit Qas is gr?.l nﬁ qlﬁl rizose sanhs}tone, cross ? ed in the Jower part, grading upwar t(i https://coloradogeologicalsurvey.org/publications/geologic-map-greeley-quadrangle-weld- improved this map. Scot Fitzgerald of the CGS assembled the lidar imagery for the quadrangle
Jrnasor Lake effervescence of sediment or soil observed when treated with dilute hydrochloric acid is according areally and volumetrically the largest alluvium in the South Platte River valley a g t—ye. ow and white, massive, line- to medlum-.gralned sapdstone.. Tota colorado/]. anq surrour.ldlng area. S.teven L. Forman of Baylor University, Waco, Te)fas p.erfo'rmed Fhe
i thickness is 46 to 91 m, of which the basal 12 to 27 m is exposed in the Windsor optically stimulated luminescence (OSL) analyses and Beta Analytic, Inc. in Miami, Florida
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to U.S. Department of Agriculture (2018).

and its major tributary valleys. This is evidenced by cross sections in Lindsey and
others (2005); by CGS mapping in the Johnstown quadrangle adjoining the

quadrangle. The contact of the Fox Hills Sandstone with the underlying Pierre
Shale is from field mapping. Data for this contact are not included in the oil and

Keller, S.M., and Morgan, M.L., 2022, Geologic map of the Valley View School quadrangle, Weld

performed the radiocarbon analyses. Jill Carlson of the CGS assisted in obtaining geotechnical
logs associated with CGS land-use reviews. David Eisenbraun, Senior Planner with the Town of

3 gL SN i e | 41089-MH st HUMAN-MADE DEPOSITS Windsor quadrangle to the south (Palkovic and Morgan, 2017), Bracewell . County, Colorado: Colorado Geological Survey Open-File Report xx-yy, scale 1:24,000 [also : . X 3 ot X
/\/ _ S sl i e R \ ' F 0 97829— quadrangle adjacent to the east (Palkovic, 2020), and Greeley quadrangle 20 km gas well logs used for the cross section. available at zz] [in publication?] Wmd.sor, provided copies of geotechnical reports for local building projects and 'these r.eports
. e e 540193, ; L 136735 i o s e . . to the east (Keller and Morgan, 2020); and by U.S. Geological Survey geologic . ) _ contained a great number of shallow borehole logs. Kyren Bogolub of the CGS assisted with the
81- J A 2g RD - - 7 Q , : G b | e i __,?"u - af Agtllficmll ﬁl(l1 ((Iinper Holticentf.:) — %\/Iostlly I‘lpI.'Tp, (fi'lll rtl)la.tledr.lal, arzld, 10021113(1i maps of the Masters quadrangle (Berry and others, 2015a) and Orchard lglerre Sha(;e (Ug)[t)er C];etatceo.?s)b—d Mgr;ln.e strata:hconzlposTd of dar}l:—gray shale, s11.tst.(;nel, and Keller, S.M., Lindsey, K.O., and Morgan, M.L., 2019, Geologic map of the Gowanda quadrangle, f‘valluatlct))rll. oft .selsmlg lgz.ailr.ds.BMachewfl\/lI)organ, S‘glte Geglc;gl(s}t anq CGSCD;rec;or, rev(liewe((ii tﬁe
K = I N wwed e PR e S L refuse placed during construction of roads, railroads, buildings, dams, an quadrangle (Berry and others, 2015b), ~70 km to the southeast. ine-grained sandstone. Bentonite beds, rich in weathered volcanic ash, are common in its lower Weld County, Colorado: Colorado Geological Survey Open-File Report 19-02, scale 1:24,000. inal publication and Caitlin Bernier of Pangaca Geospatial, Gunnison, Colorado produced the
/— o ; : ' ; Fseed landfills. The fill deposits generally consist of unsorted clay, silt, sand, and rock part and calcareous concretions are common throughout. The various members of the Pierre Shale final map plates and GIS files. Coulson Excavating Co. and Loveland Ready Mix, Inc. allowed us
\ . af fragments. Typically, the unit is less than 6 m thick. Some deposits of arﬁﬁcial According to Madole (2016), unit Qas alluvium consists of vertical sequences of contain index fossil ammonite species (Scott and Cobban, 1965). Kellogg, K.S., Shroba, R.R., Bryant, Bruce, and Premo, W.R., 2008, Geologic map of the Denver to visit and sample Fheir aggregate pits on the Big Thompsoq River valley. .We also thank the many
— /. fill are not mapped because they are too small to show at map scale. Artificial superposed, longitudinal bars of sand and gravel deposited by braided streams. . . West 30" x 60" quadrangle, north-central Colorado: U.S. Geological Survey Scientific other landowners in the Windsor quadrangle who permitted us to visit and work on their
I s fill may be subjec‘F to settlement, slumping, and erosion if not adequately These sequences locally contain finer-grained layers that probably are overbank “Kpthpu Uppermost transition meml?er apd upper shale member, undivided — Investigations Map SIM-3000, scale 1:100,000, 48 p. pamphlet [also available at https://doi.org/ proper‘u@s, and the gontrgctors who allgwed us to examine and ;ample trenches and .ff)undatlon
Q Qe < compacted and (or) if placed on unstable slopes. deposits. In the water-well driller’s logs used to assemble cross sections B-B’, C- L These two members are combined in cross section A-A' because they are not 10.3133/sim3000] excavations. All this assistance was invaluable to our geologic research and facilitated the
) N and : ‘- istinguished in the oil and gas well data used to prepare the cross section. ' ’ completion of this geologic map.
C’, and D-D’, unit Qa; consists of sandy gravel and gravelly sand (lower portion distinguis g prep .
L il ALLUVIAL DEPOSITS of unit), sand (lower or middle portions of unit), and clayey sand and sandy cla Both members are observed in outcrop ~28 km southwest of the Windsor Larimer County, Colorado, 2022, Larimer County Land Information Locator: Online interactive
Qe 2 ) 23 S 419 19 (upper)portion( of unit, and locgl interbeds in )sandy gre}tlvgl and gravelly Zand)}f quadrangle (Scott and Cobban, 1965). In general, the members consist of map; https://Znapsl.larimer.org/gvh/Viewer=LI£y&run=Theme&theme=Land %20Information
80- = n o — e Qa; A Alluvium one (Upper Holocene) — Unit Qa; occupies active and historically Unit Qa; grain size analyses in geotechnical reports indicate that in 28 analyses iﬂ:gzsgiiig:rfoa:(ia;(()lt:tosr?ealgorf:?e(iisgz[sleCcé);ll?ilrrlléggthti}ég:ssd((l)efdthsealtlxsz &run =Parcel&parcel=
S Kp it active channels of the Cache la Poudre River and Big Thompson River. In these among eight project sites (Table 3), unit Qa; consists on average of 9 percent . y )
1- S orai - s b : fines (clay and silt), 51 percent sand, and 40 percent gravel (Colorado Geological members is ~1,060 m per Scott and Cobban (1965), but COGCC data Lindsey, D.A., Langer, WH., and Knepper, D.H., Jr., 2005, Stratigraphy, lithology, and
channels the coarse-grained sediment of the unit typically forms point bars of . indicate a thickness of 945 to 1189 m in cross section A-A’ ¢ ) i ' :
L i gravelly sand or sand, with the bars being up to several meters wide, up to 20 m Survey, 2021; Town of Windsor, 2021). : fgglmel}tary f::at}ltrﬁs 1(:)f QtuIa{[elrnaryC allluvzial (%?%osgs (l)f thelssouth Pl;lttef River icull)d sonlle7: chf ;tg
long, and as high as 0.6 m above stream level. Sand content increases with depth . . . . ributaries east of the Front Range, Colorado: U.5. Geological Survey Protessional Paper )
5 one S e s : i In gravel pit faces in the Big Thompson River valley, layers constituting unit Qas Kplr. Larimer and Rocky Ridge Sandstone Members and intervening shale, p. [also available at https://pubs.usgs.gov/pp/2005/1705/pdf/PP1705.pdf].
in some point bars. Sand in point bars ranges from medium to very coarse and is : ! < . .
pt/ _ . are ~20 cm to ~1 m thick. with sandy eravel and eravelly sand lavers bein undivided — The Larimer and Rocky Ridge Sandstone Members are well-
— : light gray and gray (hue 10YR), angular to subrounded, moderately sorted, ¢ ) ) ’ Y & g y Y g . . . . . o . . .
) : P interbedded with medium to coarse sand layers having low to moderate gravel indurated, light gray to light brown, medium-grained sandstones, composed Machette, M.N., 1985, Calcic soils of the southwestern United States: Geological Society of
oudemBitch Kpt/Kpu loose, and without secondary carbonate. Sand composition is 85 percent quartz, : : Y s : o mostly of quartz with minor feldspar and biotite. Combined thickness is 34 o Qnecial ) ’ g Y
: 10 percent feldspar and other nonopaque minerals (including mica), and 5 content. Fines contgnt in the sapdy gravel agd gravelly sand locally is sufﬁment 043 m in eross section ALA” America Special Paper 2013, 21 p.
i ) percent opaques. Gravel ranges from granules up to cobbles 17 cm in diameter to cause the material to be stiff and cohesive, but usually the gravel is only ' ) o
794 — . S 29 (or larggs.t dimensi.o.n) and. the clasts are sub.rounded to round@d. Gravel.consis.ts moderately COh?SIV?' Fines content in t.he s?lnd layers is low. Bedding at a scale . P ) ) ) - Madole, R.F., 1991, Co'lorado Piedmont, <1ta>.1n</ ita> Wayne, W.J., ed., Quatemaq geology of
— T F—— o of granitics, granitic gneiss, dark fine-grained metamorphics, quartzite, vein of 10 to 20 cm is discernable but indistinct in the sandy gravel and gravelly sand Kpm Middle shale member — This unit consists of highly friable, greenish-gray the Northern Great Plains, Chap. 15 of Morrison, R.B., ed., Quaternary nonglacial geology -
- L quartz and’ rare sandstone’and volcanics. Fine-grained sedi’ment is lyocally layers; the sand layers locally have planar bedding at a scale of several claystone and sandy siltstone, and contains bentonite beds. Thickness is 116 conterminous United States: Geological Society of America, The geology of North America, v.
5 / | " 5 present in channel bottoms and banks. It is mostly a dark-brown mixture of clay, rn1lhmet.ers a1.1d. hlgh-aqgle Cross beddlpg at a scale of 1 to 2 cm. At.the Coulson to 213 m in cross section A-A’. K-2, p. 456-462.
N 2 — N silt, and very fine to fine sand, and can form a veneer 6 to 8 cm thick overlying Excavating pit in the Big Thompson River valley, the uppermost unit Qa; gravel . )
:Ol‘ 26 6- _ 5 :or coarser sediment. Thickness of unit Qa; is not known but may be 2 m or less. is incised by a unit Qa, channel having ~ 1 m of relief. Kph Hygiene Sandstone member — The upper part of the unit is well- Madole, R.F., 2016, Geologlc map of the Lor}gmont quadrangle, Boulder and Weld C.ountles,
AN Kp Within the Windsor quadrangle unit Qa; is not likely to be a potential source of ) ) . . indurated, light-gray, fine- to medium-grained sandstone composed mostly Colo?ado: Colorado Geological Survey Open-File Report 16-05, scale 1:24,000 [also available at
o sand and gravel because of the paucity and relatively small size of point bars. Two samplles were collected from unit Qa; for optically stlmulajced lumlnescencg of quartz, minor feldspar, and minor opaque minerals. The middle part of the https://coloradogeologicalsurvey.org/publications/geologic-map-longmont-quadrangle-boulder-
53383- - Areas mapped as unit Qa, are prone to flooding. (OSL) dating. Sample WA019AOSL, fr.om the Coulson Excavating Co. gravel pit unit is medium-gray siltstone; the lower part is a friable, gray concretionary weld-colorado/].
§7979 — = — Zszrrfgaerct;rétirogtfatc}ievg;}% (];\Illgrrlrglri)rsl(g)nulriil‘:/ gavallliz’ :;zfp?i $ng§d0:naa§222iiﬁifg sandstone. Thickness is 98 to 132 m in cross section A-A” Madole, R.F.; VanSistine, D.P., and Michael, J.A., 2005, Distribution of late Quaternary wind
Alluvium, undivided (U Hol — Unit the flat valley fl 2: > S ’ .
78 87 j Qa of ;:;lsllrln Clrl:ekw; fribglt;)rl;e;) tl?eoézgﬁza la Pél&dgaﬁ?\zgsan; ojcu‘;z; iilysrr(l);ﬁ of 1,035 +/- 50 yr (~0.1 ky). This age is in error because unit Qas here is overlain Lower shale member — Dark oli hale and sandv shal taini deposited sand in eastern Colorado: U.S. Geological Survey Scientific Investigations Map 2875
: ek, . . > & . : . : . N : B A — Dark olive-gray shale and sandy shale containing . . . AT
_ , /3\2204\32 tributary drainages to that river and to the Big Thompson River. In its physical by unit Qa.z having radiocarbon ages of ~4.4 ky (bottom of }lnlt QaZ.) and 3.§ ky Kpl limestone and ironstone concretions; bentonite beds are common in the (scale 1:700,000) [also available at https://pubs.er.usgs.gov/publication/sim2875].
T : I : : : (top of unit Qa,). The error may be due to exposure to light during sampling. ; i , ) .
properties and position in the landscape unit Qa correlates with unit Qa of Sheep . ¢ lower part of the unit. Thickness is 671 to 762 m in cross section A-A’. ) . )
S.3 CS.2 cah /\) ) Draw, also tributary to the Cache la Poudre River, in the Bracewell quadrangle Sample WA091COSL, from .the Loveland Ready Mix Concr.ete, Inc.. gravel pit, Matthews, N.E., Vazquez, J.A.; Calvert, A.T., 2015, Age of the Lava Creek superempt{on and
adjacent to the east (Palkovic, 2020), and to unit Qa in tributaries to St. Vrain also near the center of the Big Thompson River Valley., was in a lamma.ted sand - ) o . magma chamber assembl}.l at Yellowstor}e based on 40Ar/39Ar and U-Pb dating of sanlqlne and
Creek in the Johnstown quadrangle adjacent to the south (Palkovic and Morgan layer lying between two gravel layers. The sample yielded an age estimate of Kn Niobrara Formation, undivided (Upper Cretaceous) — Very fissile, dark- zircon crystals: Geochemistry, Geophysics, Geosystems, v. 16, p. 2508-2528 (also available at
INDSOR 34426 . 2017). Based upon radiocarbon ages in Box Elder Creek (in the Hardir; 16,285 +/- 9.8 yr (~16 ky), which is Late Holocene in age. In the Cache la Poudre gray shale containing thin (5 m) micritic limestone layers. Unit is an important https://doi.org/10.1002/2015GC005881].
B ™~ i : : River valley, in the terrace adjoining that vall the northeast, and in the Bi oil and gas source in the quadrangle and in much of the Denver Basin (see Plate
0 uadrangle, ~45 km to the southeast; Palkovic and Morgan, 2021), unit Qa Y joming that valley on the northeast, and in the big g q g
Qe = 322434 (s]edimen%s appear to coeval with unit Qa, sediments in thg South Pl)atte Ri\?er Thompson River valley, .un.it Qg3 is.an important shallow allgvial aquifer. In both 2 and sectiop on Mineral Resourges, Groundyvater R’esources, and Geologic Muhs, D.R., Aleinikoff, J .N.', Stafford, T.W., Jr., Been, Josh, Mahan, S.A., apd prher@, Scottf
4 " ) - — P9 valley (Keller and Morgan, 2022). By analogy, the unit Qa sediments of the river valleys the deposit is historically and presently an important aggregate Hazards). Thickness is 88 to 125 m in cross section A-A é}9991, Latel (S)ua.tetl'narfyAloess. in }gloﬁhfasterrlll(llolor?;lo, Pitgt;l —12;;g765 and paleoclimatic significance:
77 : Wind dranel b 1 with unit in the vall £ the Cache 1 resource. eological Society of America Bulletin, v. 111, n. 12, p. - .
Pl 3 31 indsor quadrangle may be coeval with unit Qa, in the valleys of the Cache la ) )
\ RP- : 32 Poudre River and Big Thompson River. Generally, in the Colorado Piedmont Kcgg Colorado Group - Carlile Shale, Greenhorn Limestone, Graneros Shale, , . L
¢ 5 Y - S . : quadrangles mapped by the Colorado Geological Survey (CGS), unit Qa ag, Gravel deposit one (Middle Pleistocene) — Two areas of unit Qg lie along the and Mowry Shale, undivided (Upper Cretaceous) — Olive-gray silty g[.“‘.ls.e“ C;’E’r’nl”l’ MI““tS"“ S°‘t1 °C°1°r CII‘Z“S’ 1990 edition revised: Newburgh, NY, Macbeth
: o0 D o 24, Nd o Em sediments are finer-grained than unit Qa, sediments, probably because of the edge of the upland adjacent to and northeast of the Cache la Poudre River valley, c}aystone and sandy .claystone; dark-gray 11me§tone and Qllve—gray, calcareous, 1vision of Kollmorgen Instruments Corp., 14 p.

g R o D-5 ) 5 30243 < A smaller stream discharges and velocities in unit Qa tributary streams compared in the northeast corner of the quadrangle. In the Timnath quadrangle, ~5 km silty f:l'aystone and sﬂtstope; dark—gray tf’ graylsh—blaclf siltstone an claystone M And d Wintle. A. G.. 2003. The sinele ali ve d I P al
> ([ — 3. RD1-8" to those of the unit Qay streams receiving the tributaries. Unit Qa is poorly northwest of the above areas, ~2 m of the gravel is exposed in the face of a small and siliceous shale. Combined thickness is 98 to 137 m in cross section A-A’. fo;l ﬁy;ovr;rézmsa?n relilellll;ifi’t . Ra_c,liation,Mezssli?fr;eitlsql\l/og;eger;e;a;gvg 1 ose protocol: Fotentia
[ 59-MH GD- : ] >~ o 205 ~ exposed in the Windsor quadrangle. Based upon data from one field station (a gravel pit. All the locations are at an elevation of ~6 m above the valley floor. P ¥ V2P :

| = H v S trench to which access was not possible), three geotechnical boreholes, and one Here the unit is mapped as Slocum Alluvium by Colton (1976). Access was Kd Dakota Group - South Platte Formation and Lytle Formation, undivided Nichols, G.. 2009, Sedimentology and stratigraphy (second edition): Wiley-Blackwell, Chichester
‘ 0 e water well, unit Qa consists of brown (hue 10YR) clay, silty to sandy clay, and denied to an excavated exposure (~2 m high) on the east side of Hollister Lake (Upper Cretaceous) — Unit consists of gray to light-brown, well-sorted, fine- (Unite d’Kir:g dom)’ 419 p gy graphy ) y ’
Q : clayey sand. Thicknesses from water well drillers’ logs (Colorado Division of Drive, but from the road this exposure could be seen to be poorly sorted, to medium-grained sandstone; dark-gray carbonaceous shale; gray to light- ’ '

764 e ° . -76 Water Resources [DWR]), 2021; and geotechnical boreholes (Colorado moderately to well-rounded sandy gravel or gravelly sand, with clasts as large as brown, fine-grained sandstone; and gray to light-brown, coarse-grained, . . )
< : 237 Geological Survey [CGS], 2021; Town of Windsor, 2021) boreholes are 2.1 m, small cobbles. The material is stiff and cohesive, many pebbles and cobbles have conglomeratic sandstone. Combined thickness is 107 m in the one well Palkovic, M.J., 2020, Geologic map of the Bracewell quadrangle, Weld County, Colorado:
Z : o N 43 d4.9md . . . . . Lo . , Colorado Geological Survey Open-File Report 20-03, scale 1:24,000 [also available at https://

2 : % -5 m, and 4.5 m deep. carbonate rinds, and there is a Bk secondary carbonate horizon (possibly Stage II) completely penetrating this unit in cross section A-A’. coloradogeologicalsurvey.org/publications/geologic-map-bracewell-quadrangle-weld-colorado/]

ﬂ ~1 m thick. At this site the mapped extent of the unit is based upon the National geolog y-org/p geolog P q & '

: : The chart for correlation of map units for the Windsor quadrangle is presented in i i i
: " Plate 2. Contacts between unit I()).21 and older units Qe acrlld Qa; agre nogexposed in llzgggir(;:hi(s:ﬁnssﬁxsl(t)ﬁe ?g(r:;ic(fn(t[\loli)(ejslznzzlrllii;n gl})/ gg:?:ioq;?:\fcifﬁ%l:il(tclzztﬁi MAP SYMBOLS g?ul(c(l)vcic’ M.J., éillldsag, Kcol’ ang Mco}rgelm, M}é 2018, geologFiF:I mia{p of thei ilg\/lélzliken ?uald.rzzngz)%
3 T\I the quadrangle. Based upon relat.ive' ages of the' geologic'units, however, units Also on the edge of the upland, in the Timnath quadrangle and ~ 5 km to the [ales o Z:/l:itl};bleo 0:: o.htt Osf;l/r(a:lolooragg (e):%)ll((:)a ica;l;zr?le oprel/l-ui)ﬁcat?gr?s eol-o i,c-Sr(I:ile—m‘illii(en—
J : - t/Kpu Qa and Qa, possibly are locally incised into unit Qe (eolian sediment). On the northwest of the above locations, there is a fresh excavation face of ~3 m of unit Contact — Approximately located dranl ld-colorad /p ’ geolog Y-OrE/p geolog P
8 basis of one geotechnical borehole, unit Qa in the valley of Fossil Creek may Qg;. Here the unit is a very poorly sorted, rounded to well-rounded, very quadrangle-weld-colorado/].
: overlie unit Qa;. This is analogous to unit Qa demonstrably overlying unit Qa i i i : : . : : : '
1 : — : S in the Box Igldzr Creek valle gin the Hardgl uadranele Kreas rZa ged asQQ; cohesive, granule to cobble gravel with a sand fraction. T.h ere are abundant ngh-angle vertical displacement fault—EXISt.ence.certam.(per cross section A—A.), Palkovic, M.J., and Morgan, M.L., 2017, Geologic map of the Johnstown quadrangle, Larimer and
754 : B cs Oklahoma 75 ’ y m q gle. pp carbonate rinds on the gravel clasts and the mass has pervasive Stage III to IV semegt location concealed, ball and bar on downthrown side; insufficient data to tell if fault is . ) . o ) :
o R . may be prone to flooding (see Mineral Resources, Groundwater Resources, and secondary carbonate development Weld Counties, Colorado: Colorado Geological Survey Open-File Report 17-02, scale 1:24,000
[ /E coervon Geologic Hazards in Plate 2). ’ ’ y p ' normal or reversed [also available at https://coloradogeologicalsurvey.org/publications/geologic-map-johnstown-
@ : . : -~ Windsor wrench fault zone — Existence certain, location concealed; ball and quadrangle-larimer-weld-colorado/].
. T . ” i . . . . . L e S > il
p SH1 - : «Jackson AR . . . @Qgﬁ _ Gravel deposit two (Middle Pleistocene) — Unit Qg, is poorly exposed in a = b d th id
ya ors #2;2 / i : 1#34-1U f(;j% ran Qa, Allquum two (Upper Holocepe) — Un_lt Qay (mgpped as post-Pmey Creek e road cut along Colorado Highway 54 in the southwest corner of the quadrangle, ar o cowntirown sice Palkovic, M.J., and Morgan, M.L., 2021, Geologic map of the Hardin quadrangle, Weld County,
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the terrace has been removed by a gravel pit. On the north side of the Cache la
Poudre River valley, in the northeast quarter of the quadrangle, unit Qa; forms a
terrace several kilometers wide and extending across the quadrangle from
northwest to southeast. This terrace is 4 to 5 m higher than the unit Qa, terrace
adjacent to the southwest; it is mapped by Colton (1976) in the geologic map of
the Boulder-Fort Collins-Greeley area and by Palkovic (2020) in the geologic
map of the Bracewell quadrangle (adjacent to the east). In the Fossil Creek
valley east of Fossil Creek Reservoir, in the northwest corner of the quadrangle,
unit Qa; may underlie unit Qa, although there are no local water well data to
support this possibility. In nearby quadrangles (e.g., Greeley and Valley View
School) in the Colorado Piedmont, tributary valleys like that of Fossil Creek are

Sample WS028C14A (upper sample) yielded an age of 2,320 +/- 30 yr and
sample WS028C14B (lower sample) yielded an age of 6,580 +/- 30 yr, both of
which ages are Holocene. Within the Windsor quadrangle unit Qe is not a likely
potential source of clean sand because of its relatively high content of fines. The
area mapped as unit Qe locally may contain collapsible (hydrocompactive) soils
or swelling soils.
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