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DESCRIPTION OF MAP UNITS

A summary of geologic hazards, mineral resources, and groundwater resources within the quadrangle is provided on
Plate 2. Geologic time subdivisions follow the International Chronostratigraphic Chart (International Union of

Gravels of the South Platte River paleovalley (Pleistocene?) — Shown only on cross section A-A' (Plate
2). Gravel deposits within a paleovalley of the former South Platte River. Maximum thickness of 17 m on
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T T 7 V Geological Sciences, 2022). Refer to the Udden-Wentworth grain-size scale for particle sizes. Descriptions of carbonate the basis of water-well driller's logs.
| J = ; : soil deyelopment and colors are based on Machette (1985) and the Munsell soil color chart (Munsell Color, 1991), Berry, M.E., Slate, J.L., and Taylor, E.M., 2019, Pleistocene and Holocene landscape development of the South
| o /I\/ K § \j: respectively. EOLIAN DEPOSITS g;atte River corridor, northeastern Colorado: U.S. Geological Survey Scientific Investigations Report 2019-5020,
/ , | p.
g I Yo i A SRy ‘ S ID SURFICIAL DEPOSITS Eolian sand (Holocene) — Light-tan (7.5YR 5/3 to 7.5YR 7/3), loose to semi-compacted, massive, well to . ) . .
= \ I8 ¢ _‘,B} N moderately sorted, very fine to medium grained sand with trace coarse to very coarse sand, silt, and clay Birkeland, P.W., 1999, Soils and Geomorphology: Oxford University Press, New York.
g B T HUMAN-MADE DEPOSITS observed mostly east of the South Platte River. Unit Qes covers over one-half of the quadrangle and
| consists of silty sand with some deposits containing > 20% silt. Sand is subround to subangular, weakly Bryan, K., and Ray, L.L., 1940, Geologic antiquity of Lindenmeier site in Colorado: Smithsonian Misc. Colln., v.
\ e -af Artificial fill (Uppermost Holocene) — Riprap, engineered soil, and refuse used in the construction of cemented with calcium carbonate locally, and is composed dominantly of quartz with varying percentages 99, p. 65-86.
, buildings, dams, ditches, golf courses, landfills, parks, railroads, roads, and other infrastructure projects. of feldspar, opaque minerals, and mica. Unit Qes may grade horizontally into deposits of sandy silt, silty
5 Surficial materials generally consist of unsorted clay, sand, silt, gravel, and rock fragments emplaced and sand, and clayey sand. In some exposures, a 0.2-m-thick zone of secondary calcium carbonate (possible Bk Carroll, C.J., 2004, Summary of coal resources in Colorado: Colorado Geological Survey Special Publication 54, 25
™ o) (or) regraded for construction or drainage purposes. The average thickness of the unit is less than 6 m. soil horizons) occurs within silt-rich deposits. As reported by Turner (1973, page 12), there are at least two p.
mjf Artificial fill may be subject to settlement, slumping, and erosion if not adequately compacted and facies within this unit. The upper facies is composed primarily of sand-sized grains and low amplitude,
7 protected by riprap in areas adjacent to streams and waterbodies such as reservoirs. Includes waste rock, longitudinal and parabolic dune forms indicating wind transport from the northwest. The lower facies is Carroll, C.J., Bauer, M.A., and Mercier, T.J., 2002, Historic coal mines of Colorado: Colorado Geological Survey
E 160th Ave o sediment, and fill materials where sand and gravel pit operations removed much of the natural deposit. Sand predominantly silty loess with weak to no internal structure. A TT-OSL sample, BR-OSL-7, was collected Information Series 64.
— | and gravel deposits were extensively mined and reclaimed along terraces and within the South Platte River from an artificial exposure of very fine to medium sand within a mottled zone of calcium carbonate at a
— C floodplain. Several pits have been reclaimed with fill and (or) converted into ponds, lakes, and parks. In depth of 1.8 m below ground surface. The sample yielded a minimum age estimate of >76,400 SAR-OSL COGCC (Colorado Oil and Gas Conservation Commission), 2021, Colorado oil and gas commission data
\&?% these areas, the thickness of the unit may be greater than 3 m. yrs (MIS 4). downloads: Colorado Oil and Gas Conservation Commission, production downloads, https://cogcc.state.co.us/
‘ data2.html#/downloads.
(}}—r (:: ALLUVIAL DEPOSITS Several building excavations located in the south, east, and northeastern portions of the quadrangle
i contained thin (1-2 m) deposits of interbedded silty sand and sandy silt with secondary calcium carbonate CO DWR (Colorado Division of Water Resources), 2022, Driller’s logs incorporated with water-well permits:
=i Qa Alluvium, undivided (Holocene to Upper Pleistocene) — Unit Qa includes deposits within the active zones (possible Bk soil horizons) overlying eroded Denver Formation. Geotechnical borings from the Available at https://dwr.colorado.gov/services/data-information/gis.
L] 3l channels and floodplains of several tributaries to the South Platte River, Speer Canal, and Bebee Draw southeastern corner of the quadrangle contained silty sand and clayey sand to depths up to ~6 m (Kumar
¥ which drains Barr Lake to the east. This unit occurs along Todd Creek and unnamed tributaries draining and Associates, 2008). Additional geotechnical borings near the intersection of 120th Avenue and Highway Colorado Geological Survey, 2003, Evaluation of mineral and mineral fuel potential of Adams, Arapahoe, and
‘ into the South Platte River from the west and deposits associated with First, Second, and Third creeks 85, east of the South Platte River, reported as much as ~3 m of sand (clayey and silty) locally (Fox and Denver counties, State Mineral Lands administered by the Colorado State Land Board: Colorado Geological Survey
S draining into the South Platte River from the east. Differentiation of this alluvial unit into units Qa; and Qa, Associates, 1974). Turner (1973, page 12) indicates that these deposits rarely exceed ~10.5 m in thickness. Open-file Report 03-11, 18 p.
PR was not possible due to poor exposure. Unit Qa was subsequently removed by erosion within the South Locally, such as near the southwest corner of Buckley Road and East 128 Avenue and adjacent to Barr
Platte River valley and underlies terrace remnants on both sides of the river ~6 m to 12 m above the modern Lake, unit Qes may be absent. At the location stated above, one geotechnical boring records thin (~0.3 m) Dechesne, M., Raynolds, R.G., Barkmann, P.E., and Johnson, K.R., 2011, Notes on the Denver Basin Geologic
Vs — e channel (De Voto, 1968). As described by Schwochow (1972), deposits west of the South Platte River are sandy clay underlain by up to 6 m of clay, which may indicate the presence of shallow eroded Denver Maps: Bedrock Geology, Structure, and Isopach Maps of the Upper Cretaceous to Paleocene Strata between Greeley
) L’L 7 0 brown to grayish-brown, fine to coarse grained, silty sand and pebbly gravel with a weak to moderately Formation (High Plains Engineering, 2004). The unit may be a source of borrow material and may be prone and Colorado Springs, Colorado, Colorado Geological Survey Open-file Report 11-01, https:/
A developed soil profile. The soil profile consists of a moderately developed A horizon, typically 15 cm thick, to hydrocompaction and erosion. coloradogeologicalsurvey.org/publications/geologic-maps-stratigraphy-notes-denver-colorado/.
and an underlying 25 cm-thick C-horizon. Total unit thickness ranges from ~0.5 m to 2 m within the South ) ) )
Platte River Valley (SChWOChOW, 1972) De Voto (1968) indicates that the hthOlOgy of deposits in the Qs Eolian sediment (Holocene) — nght grayish_brown (IOYR 5/2), very fine to medium Silty sand with De YOtO’ R.H., 1968, Quaternary hlStOfy of the ROCky Mountalr} Arsena'l and enV1rons,.AdaIps County, Colorado, in
eastern drainages (e.g., First, Second, and Third creeks; referred to as the “Piney Creek Alluvium”) vary trace medium to coarse sand, pebbles, and clay. Sand grains are subangular to rounded and composed Hollister, J.C. and Weimer, R.J., er., Geophysical and geological stud1e§ of the relationships between the Denver
between valleys, are well stratified, and consist of up to ~2.4 m of dark-gray, humic silt, clay, sand, and dominantly of quartz with varying content of feldspar and mica. Schwochow (1972) reports that the silt and earthquakes and the Rocky Mountain Arsenal well: Colorado School of Mines Quarterly, v. 63, no. 1, p. 113-127.
pebbly sand. Unit Qa is not a potential source of aggregate and is prone to flooding during intense or clay content can vary from 13% to 65% based on sieve analysis. Dune features were not observed on this . L .
protracted rainstorm events. The distribution of unit Qa along the eastern drainages was estimated using deposit and there are significant amounts of silt and clay in this unit locally. The unit is ~1-3 m thick as Emmons, S.F., Cross, W., and Eldridge, G.H., 1896, Geology of the Denver basin in Colorado: U.S. Geological
lidar imagery due to the lack of exposure and subsurface information (e.g., drill logs) in this area. reported by Turner (1973). When wet, unit Qs may expand and adversely impact existing and future Survey Monograph 27, 556 p., scale 1:125,000.
buildings and infrastructure. . . .
Alluvium one (Upper Holocene) — Unit Qa; occupies the active channel of the South Platte River and Fenneman, N.M., 1931, Physiography of western United States: New York, McGraw-Hill Book Co, 534 p.
underlies terraces that are less than 1 m above stream level. Point bars in the active South Platte River MASS-WASTING DEPOSITS . - o — .
channel consist of lag deposits with gray (10YR 6/1), poorly sorted, loose, coarse to very coarse sand and Fox and Associates, 1974, Preliminary soils investigation on approximately 22.5 acres locgted on East 120th
________ gravel at the surface. Clasts are subangular to rounded and, in areas, granule- to cobble-sized (up to ~25 cm Colluvium and sheetwash deposits, undivided (Holocene to Upper Pleistocene) — Occurs on the slopes 2‘{;;1:5 1 7§E1/4 of Sec 35, TIS, R67W, Adams County, Colorado: Colorado State Archives, Document ID
and average ~7 cm in diameter); gravel composes ~60% of the surfaces of gravel bars. Beneath the lag of hills west of the South Platte River. Unit consists of a heterogeneous mixture of sand and gravel eroded :
deposit, the sand and gravel deposits are loose, gray (10YR 6/1), poorly sorted, coarse to very coarse sand from unit Qg, as well as fragments of claystone and sandstone fragments eroded from the Denver Hieh Plains Eneineeri 2004, Subsurf i vesticati d foundati dations: Colorado Stat
and granule— to cobble-sized gravel, with less cobbles and more pebbles than exposed on the surface of the Formation. Unit consists of loose, p()()rly sorted, fine to very coarse, Subangular to subround sand, and A]gh algs nglneIeIr)HjAgI’)OSOO(;S ubsuriace 1nvestigation an oundation recommendations: olorado ate
deposit. Unit contains thin (< 5 c¢m) interbedded gray (2.5YR 5/1) clayey lenses locally. Clasts are granule- to cobble-sized gravel, all likely derived from unit Qg, deposits and Denver Formation bedrock. rehives, Document ’
subangular to subround. The proportions of sand and gravel vary. In test pits along the South Platte River, Gravel is subangular to subround. Sand and gravel clast composition is similar to Qg, deposits. Unit is Hunt. C.B.. 1954. Pleist d td s in the D Colorado: U S. Geological S Bulleti
~60% to 70% sand and ~30% to 40% gravel occurs to a depth of ~0.5 m. Sand composition is dominantly clayey locally where claystone from the Denver Formation has been eroded and transported downslope. 9911 6n &1 : 51 1 40’ cistocene and recent depostis mn the Lenver area, Loforado: L .5. Leological survey Bulichin
quartz; feldspar, which commonly gives the sand a pinkish hue; and opaque minerals. Sand composition is Unit contains reddish-brown iron oxide-stained sandstone fragments. Gravel typically has discontinuous > P 71
typically ~60% to 70% quartz with ~20% to 30% feldspar and ~5% to 15% opaque minerals. Gravel calcium carbonate rinds up to 2 mm thick. Maximum thickness is ~1 m to 2 m. Unit Qcs locally may International Uni ¢ Geological Sci 2022, Tnternational Ch tratioraphic Chart: International
4 £ deposits typically contain abundant granitic and metamorphic (e.g., schist, gneiss, quartzite) clasts with less contain landslide deposits of limited extent (beyond map scale) that were identified from hillshaded lidar él ernationa gnon. 0 h cologica 202;1/%?6; > - / > er}ria 1on./a h ronostratigraphic art. - Internationa
g volcanic and rare sedimentary rock clasts. Gravel consisting of vein quartz is also common. This unit may imagery. Some of these landslides were mapped by previous authors but due to difficulties with property ommission on Stratigraphy, version » https://stratigraphy.org/chart.
g lraneag lim.i tc;dus ource of aggregate and (or) fill material and is prone to flooding and bank collapse during access, these depos.its were not veriﬂe d in the field and are not shown separately on t he map. Turner (1973) Keller, S.M. and Morgan, M.L., 2018, Geologic map of the Frederick Quadrangle, Weld and Broomfield counties,
= yor rainfall events. mapped and described a few landslides along the eastern bluffs on the western side of the South Platte Colorado: Colorado Geological Survev Open-file Report 18-01
< - 2 23 River in the Brighton quadrangle. As reported by Turner (1973, page 13), “The failure surfaces are located ' £ yup p ’
%21 Qa, Alluvium two (Holocene to Upper Pleistocene) — Pale-brown (10YR 6/3) to light brownish-gray (2.5Y within poorly indurated bedrock. Those observed were of the rotational type and were generally slope circle Keller, S.M., Lindsey, K.O., and Morgan, M.L., 2019, Geologic map of the Gowanda quadrangle, Weld County.
6/2), laminated (< 1 cm thick), humic, loose, micaceous, very fine- to fine-grained sand and silt with trace failures with one probable toe circle type failure. In all cases failure can be ascribed to excessive saturation Colora; do.' C'(’)lora do G,eol;) v 1S 0 ’ _%1" R ;t 19-02 le 1:24.000 ’ ’
; : . ! - . X . . : gical Survey Open-file Repo , scale 1:24,000.
| clay. The base of the unit locally contains gravel (loose, sandy with pebbles and cobbles). Unit Qa, gf the kl’ledTOCk- It is unknown if gleicei landslides are still aCtl(;’e alllld lslome appear to klllave bien iraieﬁ ove;
occupies most of the floodplain of the South Platte River and has been disturbed by mining, reclamation, y earth-moving equipment. Any building activities associated with this area, especially within the hills an . ()
v T e and urban apd agricultural development. Unit occurs ~2 m to 2.5 m above the present river level and is ~0.5 along the bIUffS to th? west of the South P}atte RiV% ShOUlq include an assessmentlof potential geologipal Iﬁ;ﬁiﬁéli iérﬁ?— rcoelzi’ralf'(1:{(;1O?gii?tﬁ%@éee’oﬁgczeg&,g.I;;iezn(i?gé gﬁ,iﬁ?;tgsg 18[231;1]1346_113\,550???;})“2?6
m to 3 m thick (Schwochow, 1972; Post-Piney Creek Alluvium). hazards especially with regards to landslides associated with the Denver Formation and any overlying 1:100.000
o younger map units (also see the description for the KR:d). U
oCS ; Bqrr Lake Pk The ltlnit is like]y correlative with the Piney Creek Alluvium in the.Denver area as deSCI'.ibed by Hun.t (195‘.‘-) Kumar and Associates, 1997, Geotechnical engineering study, proposed North Elementary School, North 6th
< by virtue of height above stream level, soil profile characteristics, physical properties, and radiometric BEDROCK GEOLOGY Avenue and Walnut Street, Brighton, Colorado: Colorado State Archives, Document ID WE980007.
Yo ) dates. Hunt (1954) reported a radiocarbon age of 1,110 + 70 14C years before present (yr BP) on the basis
: Iz of carbon-14 dates (14C) from organic-rich sediment near the top of the Piney Creek Alluvium at its type KR Denver Formation (Paleocene to Upper Cretaceous) — Olive-gray (5Y 4/1) and brownish-gray (5Y 6/2) Kumar and Associates, 2008, Geotechnical engineering study, proposed Middle School No. 4, East 102nd Avenue
locality. This age is in accord with two bulk 14C ages of 1,360 and 1,380 + 30 14C yr BP (Beta Analytic) claystone, siltstone, and light-brown (10YR 7/6 to 10YR 8/4) to yellowish-brown (2.5Y 8/4) interbedded and Jasper Street, South Adams County: Colorado State Archives, Document ID AD740177.
'reported by Keller and others (2019) within unit Qa, immediately gbove the contact with the underlying Qa; sandstone. Claystone is blocky when dry, sandy locally, and typically has brown iron-oxide coatings on
in the Gowanda quadrangle. Berry and others (2015) reported calibrated (cal) 14C ages of 11.90 + 0.28 cal fractures and abundant secondary, 1- to 3-mm-wide gypsum and calcite veins. Gypsum typically occurs as Leonard, E.M., 2002, Geomorphic and tectonic forcing of the Cenozoic warping of the Colorado Piedmont:
_ thousands of years (ka) BP and 11.95 + 0.24 cal ka BP from a sample collected near the base of the Piney 1 mm to 3 mm diameter milky white subhedral crystals in 5- to 6-cm-wide clusters along veinlets. Traces Geology, v. 30, no. 7, p. 595-598.
< Creelf Alluvium in the Masters quadrangle near Fort Morgan, CO (R.F. Madole, written commun., 2016). of dark-grey to black organic material also occur on some fracture planes near the ground surface.
/ Hunt’s age ass1gnrpent fgr his Piney Creek AllyVlum at its type locality alQHg Pmey Cree1'< was based on Sandstone is weakly to moderately indurated, thinly laminated (< 1 mm) locally, and fine to very fine Machette, M.N., 1977, Geologic map of the Lafayette quadrangle, Adams, Boulder, and Jefferson Counties,
& arqheologmal Fiata including the presence of Plains Woodland artifacts; the site he radiometrically dated apd grained, trace silt and clay, with ~60% to 80% quartz, feldspar, and trace mica. Locally, sandstone is Colorado: U.S. Geological Survey, Geologic Quadrangle Map GQ-1392, scale 1:24,000.
ultimately assigned an age to the Piney Creek Alluvium was based on the 14C age of charcoal at a Plains extensively eroded and has orange-brown iron-oxide staining coating grains and on fracture surfaces;
Woodland site >32 km to the north-northwest of its type locality. These ages only indicate that Piney Creek calcite veinlets (1 mm to 2 mm wide) occur locally. Dinosaur bones indicating a Late Cretaceous age were Machette, M.N., 1985, Calcic soils of the southwestern United States in Soils and Quaternary Geology of the
S Al!u\./lum was deposited prior to the.tlme .that Plains Woodland people 0(.;cupled th.ese two locallftles. Thls collected from within the Denver Formation (Schwochow, 1972) less than ~1.5 km from the western Southwestern United States, D.L.Weide and M.L. Faber, eds.: Geological Society of America Special Paper 203, pp
o~ unit is not a source of aggregate and is typically treated as overburden during quarrying. Unit Qa; is subject quadrangle boundary. Two detrital zircon samples were collected while mapping the Brighton quadrangle 1-21p.
to occasional flooding and bank collapse during major rainfall events. (Table 1, Plate 2). Analysis of the zircon ages from sample BRDZI, collected from an exposure of
. . ) . blackish-gray sandstone within the Hatchery quarry (see unit Qa3 description for quarry location), yielded Madole, R.F., 1991, Colorado Piedmont, in Wayne, W.J., ed., Quaternary geology of the Northern Great Plains,
B Alluvium three (Upper Pleistocene) — No undlsturbed exposures of unit Qa; were obseryed on the a youngest population age of 67.1 £ 1.4 Ma (n=31; Mean Squared Weighted Deviate (MSWD) = 0.91; Chap.15 of Morrison, R.B., ed., Quaternary non glacial geology -conterminous United States: Geological Society of
Brighton quadrangle. The following description is from an exposure within the Albert Frei and Sons youngest single grain of 60.2 = 4.1 Ma). This weakly indurated sandstone consists of approximately 39% America, The Geology of North America, v. K-2, p. 456-462.
S MH Hatchery quarry locatgd approx1mately 2.8 km to the southwest of the Brighton quadrangle at the northwest angular to subround quartz, 32% chlorite or possibly ferrocarpholite, and 15% feldspar (dominantly
= corner of the Intersection of Brlghton Road and E. 88th Avenue (9001 Monaco Street). Th_e CXposure was potassium feldspar) with minor amounts of calcite (9%) and biotite (2%) based on thin section analysis. Madole, R.F., 2016, Geologic map of the Longmont quadrangle, Boulder and Weld Counties, Colorado: Colorado
— = along the eastern portion of the pit ~10 m west of the western edge of Monaco Street. This unit has been Sample BRDZ3 was collected in the northwestern quadrant of the quadrangle from an outcrop of Geological Survey Open-File Report 16-05 (scale 1:24,000).
— :é e referred to as the Broadway Alluvium in previous publications (see Trimble and Machette, 1979; Kellogg yellowish-brown, very fine- to fine-grained arenitic sandstone and yielded a youngest age population of
=3 5/ and others, 2008). 76.4 + 1.7 Ma (n=9; MSWD=0.75; youngest single grain of 72.8 + 2.7 Ma). The uncertainties of maximum Madole, R.F., VanSistine, D.P., and Michael, J.A., 2005, Distribution of late Quaternary wind-deposited sand in
- \ ) ) ) ) ) ) ) depositional ages associated with the detrital zircon ages are reported at 95% confidence. Obradovich eastern Colorado: U.S. Geological Survey Scientific Investigations Map 1725, 49 p., scale 1:700,000.
X_5 A }i At the Hatchery quarry, unit Qa; is ~3 m thick and includes interbedded sand, gravel, and sandy silt or silty (2002) reported a date of 65.7 +/- 0.4 Ma from sanidine grains in a volcanic ash interbedded within Denver
L AN sand as described below. The deposit consists of light-tan (10YR 8/2) to grayish-tan (10YR 7/1), poorly Formation (D1 sequence of Raynolds (2002)) lignite beds at Denver International Airport located ~18 km Matthews, N.E., Vazquez, J.A., and Calvert, A.T., 2015, Age of the Lava Creek supereruption and magma chamber
- f‘g‘éss \} M ‘< A’ 23{::5;5311?;()8353 Colzrrsz;gngoigitg ?(\)]1?1111:;11?‘31 mffrbeclliid’ lozsnglgi,f ross-bf ddged ;f rﬁ lzﬁdrsl.l (EI?St; ag(el to the southwest of the eastern Brighton quadrangle boundary. Sharman and others (2018) reported detrital assembly~ at Yellowstone based on 40Ar/39Ar and U-Pb dating of sanidine and zircon crystals: Geochemistry,
" Cemetery N \ 420‘/! . d 10 ¢ gulal y ol pebbles with cobbles up to o ¢ lameter. Sar zircon ages for Denver Formation (D1 sequence of Raynolds (2002)) samples collected from the Castle Geophysics, Geosystems, v. 16, n. 48, p. 2508-2528.
< \ 3 composition is predpmmantly compose(.i of granitic detritus anq contains .a.bundant quartz, plpk apd white Pines core, ~150 km south of the Brighton quadrangle, that ranged from 66.8 to 72.6 (error varies, see
= ~ X - @ feldspar, opaque minerals, and muscovite. Gravel clasts are chiefly granitic and metamorphic with some Table 2 in Sharman and others (2018)) Ma for the youngest single grains. Munsell Color, 1991, Munsell soil color charts, 1990 edition revised: Newburgh, NY, Macbeth Division of
\ J volcanic, sedimentary, vein quartz, and minor amounts of other rock types. In exposures, undulatory soft- Kollmorgen Instruments Corp., 14 p.
=° \ q sediment deformation was observed. Reddish-brown iron oxides occur in two ~15 cm zones and two calcic Denver Formation is exposed along the western bluffs of the South Platte River and in the northeast portion
< Ay soil horizons occur near the top and bottom of the deposit. Bk soil horizons (Stage I-II) occur at ~3.4 m and of the quadrangle. Exposures of the Denver Formation were also observed in most residential building Obradovich, J.D., 2002, Geochronology of Laramide synorogenic strata in the Denver Basin, Colorado: Rocky
2.8 m below ground surface. A ~1 m to 1.5 m thick, light-tan (10YR 7/6) sandy silt or silty sand layer excavations throughout the quadrangle where it is typically overlain by eolian sand or sandy silt and (or) a Mountain Geology, v. 37, no. 2, p 165-171.
\ jj occurs at the bottom of the sand and gravel layers that contains 40% to 50% silt in places, very fine to trace soil horizon. The paleosurface of the Denver Formation is typically undulatory and the rocks are weathered
es - \ g\N coarse sand (dominantly very fine sand), trace clay, mica, with trace subround to subangular pebbles. with abundant fractures and iron oxide stains locally. The overlying soil horizons typically consist of a O’Keeffe, M.K. and Berry, K.A., 2021, Colorado mineral and energy industry activities 2019-2020: Colorado
o~ \\ \ [/ » ) ) ) ~0.3-m-thick A horizon and a ~2-m-thick Bk horizon (Stage II-1I+) with calcium carbonate nodules, Geological Survey Information Series 83, 32 p.
g S Optically stimulated luminescence and thermal-transfer OSL (TT-OSL) samples BR-OSL-1, BR-OSL-2, filaments, and clast coatings. In an excavation located in the northwest corner of the quadrangle, an eroded
F Qa \ @ BR-OSL-3, and BR-OSL-4 were collected from alluvium on the east wall of the Hatchery quarry over a 0.6-m-thick sandstone bed fills a paleochannel in the underlying claystone and is overlain by lenses of Raynolds, R.G., 2002, Upper Cretaceous and Tertiary stratigraphy of the Denver Basin, Colorado: Rocky Mountain
v ~1.5 m interval, from 2.75 m to 14.30 m below ground surface. The samples range in age from 13,465 + matrix-supported paleodebris-flow deposits (of probable Cretaceous age) containing subround to angular Geology , v. 37, p. 111-134, https://doi.org/10.2113/3.
3 \ 550 single aliquot regenerative (SAR)-OSL yrs to >179,100 SAR-OSL yrs and span Marine Isotope Stage 17- to 20-cm-diameter clasts of sandstone, quartzite, and igneous rocks. Thin (~0.3 m) conglomeratic beds
g (MIS) 1 through 6 (Table 1, Plate 2). Sample BR-OSL-6 was obtained from alluvium ~1.2 m above the were also observed locally and contained up to ~8 cm subround clasts of igneous rocks, quartzite, and Riihimaki, C.A., Anderson, R.S., Safran, E.B., Dethier, D.P,, Finkel, R.C., and Bierman, P.R., 2006, Longevity and
P contact with the underlying Denver Formation (~10 m below ground surface) within the Martin Marietta weathered sandstone. One exposure of Denver Formation within a ditch in the northeast corner of the progressive abandonment of the Rocky Flats surface, Front Range, Colorado: Geomorphology, v. 78, p. 265-278.
Rlverbenq pit (located ~4 km north of the nqrthern Brighton quadrangle boundary at 12979 E Crown Prince quadrangle consists of brownish-gray (10YR 8/1), weakly to moderately indurated, calcite-cemented,
Blvd., Brighton, CO) and yielded an age estimate of 18,555 + 1,225 SAR-OSL yrs (MIS 2). medium- to fine-grained sandstone with subround to subangular grains, trace very coarse sand, ~60 to 65% Schweinsberg, A.D., Briner, J.P.,, Licciardi, J.M., Shroba, R.R., and Leonard, E.M., 2020, Cosmogenic 10Be
s \ m\ ) ] ] ] ) ) ) quartz, ~25 to 35% feldspar and opaque minerals, and pebbles up to 12 mm. Exposed thickness of the exposure dating of Bull Lake and Pinedale moraine sequences in the upper Arkansas River valley, Colorado Rocky
® - % t3 Unit Qa; is a source of aggregate and has been mined extensively in the Brighton quadrangle. Geotechnical Denver Formation within the quadrangle is approximately 40 m and estimated total thickness is ~305 m in Mountains, USA: Quaternary Research, v. 97, p. 125-139.
\>\ (& borings .that pengtrate umF Qa; near the 1nter§ecF10n of 120th Ayenue and Highway 85, east of t'he South the Brighton quadrangle (Dechesne and others, 2011).
L7 N \ Platte River and in the Brighton quadrangle, indicate that the thickness of Qas and older underlying sands Schwochow, S.D., 1972, Surficial geology of the Eastlake Quadrangle, Adams County, Colorado: Colorado School
77777777777 — and gravels are ~8.5 m to 12 m thick, with a layer of sandy clay observed at a depth between ~3 m and 4 m, The Denver Formation may locally contain swelling and expansive claystone, which could adversely of Mines thesis, 152 p., scale 1:17,400.
& : deposited on Denver Formation (Fox and Associates, 1974). Within the Brighton city limits, at the impact building foundations and infrastructure. Soils derived from the Denver Formation are also prone to
af intersection of North 5th Avenue and Walnut Street, borings indicate that Qas and underlying sand and shrink/swell. The bluffs to the west of the South Platte River locally contain slope-failure surfaces and Scott, G.R. 1962, Geology of the Littleton quadrangle, Jefferson, Douglas and Arapahoe Counties, Colorado: U.S.
\ gravel are at least 12 m thick (Kumar and Associates, 1997). Currently, Qa; is mined to the north and south landslide deposits within the Denver Formation which may adversely impact past and future building and Geological Survey Bulletin 1121-L, 53 p, scale 1:24,000.
~—_] i of the Brighton quadrangle. infrastructure development (Turner, 1973). (Also see the description for unit Qcs).
- . . . ) ) . Scott, G.R., 1963, Quaternary geology and geomorphic history of the Kassler quadrangle, Colorado: U.S. Geol.
| ﬁ—/\ ] -_3_ Qg:'z & Gravel deposit two (Middle Pleistocene) — Yellowish-brown (10YR 5/4) to hlght-gray (.10YR 7/2), Denver Formation (Paleocene and Upper Cre?aceous) and Arapahoe. Conglomeljate (Upper Survey Prof. Paper 421-A, p. 1-70.
\, L=l poorly sorted, very fine to very coarse (dominantly coarse) sand and gravel with trace silt. Sand is Cretaceous), undivided — Shown only on cross section A-A' (Plate 2). The unit is exposed in the nearby
Q }k subangular to subround and is composed dominantly of quartz, feldspar, and opaque minerals. Gravel Lafayette quadrangle (Machette, 1977). Within that quadrangle, it is described as olive-gray to bluish-gray Sharman, G.R., Stockli, D.F., Flaig, P.P., Raynolds, R.G., and Covault, J.A., 2018, Local-to-distant provenance
content ranges between ~30% and 50% and includes subround to subangular granules and cobbles up to 25 claystone and siltstone and light-gray to light orange-brown sandstone and granule conglomerate. cyclicity of the southern Front Range, central Colorado - Insights from detrital zircon geochronology in Tectonics,
\ cm in diameter. The composition of clasts based on the identification of one hundred clasts is: granitic Conglomerate is composed of claystone fragments and (or) sedimentary and igneous rock fragments. Sedimentary Basins, and Provenance - A Celebration of the Career of William R. Dickinson, eds., Ingersoll, R.V.,
;,‘ — X ”@ R (40%), quartzite (28%), vein quartz (11%), gneiss (6%), volcanic (5%), metamorphic (5%), sedimentary Sandstone is predominantly quartz, feldspar, and mica. May contain local subbituminous coal beds. Lawton, T.F., and Graham, S.A.
J”‘/ = z 4 -~ (2%), iron-oxide concretions (2%), and chert (1%). The deposit also contains abundant clasts of petrified Crossbedding and cut-and-fill channels are visible in excavated exposures. Thickness is ~120 m in the
E @ @ \/ wood likely derived from the underlying Denver Formation or reworked from older alluvium in the region. Lafayette quadrangle. Smith, J.J., Layzell, A.L., Lukens, W.F., Morgan, M. L., Keller, S.M., Martin, R.A., and Fox, D.L., 2016, Getting to
\ & < ) The unit contains a weakly to moderately developed Bk horizon (Stage II-TI+ carbonate development _ . _ . _ ‘ _ the bottom of the High Plains aquifer- New insights into the depositional history, stratigraphy, and paleoecology of
F| _é}, K ' S - S <3 { C/ (Birkeland, 1999; Machette, 1985)) from the ground surface to ~0.7 m depth and contains cobbles and The Arapahoe Conglomerate consists of coarse-grained alluvial fan and fluvial deposits and is considered the Cenozoic High Plains in Keller, S.M., and Morgan, M.L., eds., Unfolding the geology of the West; Geological
77777 W=y 7y \ o 2 [ = SV iﬂ,;lw . 5‘” Lo = o e e | gravel co.mplet'ely coated with calcmm carbqnate rinds up to? mm thick on the clast bottoms. Gravel clasts to be composed of sediments derived from the erosional unroofing of the Front Range during the Late Society of America Field Guide 44, p. 93-124, doi: 10.1130/2016.0044(04).
== <= 7 N < AN DAY N < 1 below this horizon have < 1 mm-thick calcium carbonate rinds on the bottom of the clasts. Sample BR- Cretaceous.
v & ‘ 3 k’_ UAY » ' \’( —— OSL-8 was collected from this unit within a sandy layer below the surface calcic soil horizon at a depth of ) ) ) Topper, R., Spray, K.L., Bellis, W.H., Hamilton, J.L., and Barkmann, P.E., 2003, Ground Water Atlas of Colorado:
/ g GmmEr e = ) ! ~66 ¢cm and yielded a minimum age estimate of >96,700 SAR-OSL yrs (MIS 5). This unit is not a source of Kl Laramie Formation (Upper Cretaceous) — Shown only on cross section A-A' (Plate 2). Typically light- Colorado Geological Survey Special Publication 53, 210 p.
» YL & = ‘K{ﬂ ‘, aggregate but may be a local source of fill material. gray to yellow-gray sandstone with interbedded beds of claystone and siltstone. Coal beds are common in
5 o l;‘—) ’TC; ) 5 é o S ) o . the unit. Unit conformably overlies Fox Hills Sandstone (Upper Cretaceous) and unconformably underlies Trimble, D.E. and Machette, M.N., 1979, Geologic map of the greater Denver area, Front Range Urban Corridor,
& = ‘%b’ L -l 1 6 ! Qes This unit is the oldest identified surficial deposit in the quadrangle and caps the hills west of the South Arapahoe Conglomerate (Upper Cretaceous). Thickness in the Brighton quadrangle is approximately 110 to Colorado: U.S. Geological Survey Miscellaneous Investigations Series Map 1-856-H, scale 1:100,000.
ZJ| 15 L= 2 \\ & : San Platte River valley where it overlies the Denver Formation. Schwochow (1972, page 31) reports that over 5 138 m based on oil and gas well logs (Dechesne and others, 2011; plate 10).
Res . Y = \ - & | — m of this alluvium (his Verdos Alluvium) is exposed at Barr Lake. Other authors (Turner, 1973; Trimble Turner, A.K., 1973, Surficial geology investigations and evaluation of the sand and gravel deposits, Brighton
WO ( \ J — e L} & o ] — T | and Machette, 1979) report the occurrence at Barr Lake; however, Qg, was not observed near Barr Lake quadrangle, Colorado, 69 p., scale 1:24,000, unpublished report available at: https://mines.primo.exlibrisgroup.com/
\ ‘ AN L R R G : D during this investigation. Unit Qg, (and perhaps other Pleistocene gravels) may be present within the South permalink/01COLSCHL_INST/1jb8klt/alma991074863502341.
I Qa = N Y- [\ ! // Platte River paleovalley that is depicted in the southeastern part of cross-section A-A’ (Plate 2). B
) - = S = , paleovalley P P MAP SYMBOLS
] / 4 /m\ N \kﬁ ' N \ W\ ﬂb w\l j af Q}“\/ ) ) Weimer, R .J., 1996, Guide to the petroleum geology and Laramide orogeny, Denver Basin and Front Range,
A diagnostic feature of this unit (referred to as the Verdos Alluvium in Schwochow (1972); Trimble and ) Colorado: Colorado Geological Survey Bulletin 51, 133 p.
R67W R66W Machette (1985); Kellogg and others (2008)) is the local presence of a volcanic ash bed correlated with the Contact — Approximately located
SCALE 1:24.000 Lava Creek B tephra, erupted from the Yellowstong Plateau volcanic field at N.63.1 ka (MaFthews and others, ) ) ) ) _ ' ' Wentworth, C.K., 1922, A Scale of Grade and Class Terms for Clastic Sediments: Journal of Geology, Vol. 30 (5): p.
< 2015). The ash was observed at the base of the unit by Schwochow (1972) within the Brighton quadrangle High-angle vertical displacement fault of Weimer (1996) — Existence certain, location 377-392.
v 0 KILOMETERS ! ? Geology mapped in 2021 at Barr Lake (he provides no details on its diagnostic features). This volcanic ash bed was not observed : concealed, ball and bar on downthrown side
Coordinate System: NAD 1983 UTM Zone 13N 1000 500 0 METERS 1000 2000 ©I8 and cartography by Pangaca Geospatial during this investigation and in surrounding quadrangles as reported by Turner (1973, page 9). At its type White, J.L., and Greenman, C., 2008, Collapsible soils in Colorado: Colorado Geological Survey Engineering
Projection: Transverse Mercator . location in the Littleton quadrangle (Scott, 1962), the Verdos Alluvium is deposited upon the Lava Creek B High-angle vertical displacement fault of Weimer (1996) — Existence certain, location Geology 14, 108 p.
Datum: North American 1983 1 0.5 0 1 ash (previously known as the “Pearlette” ash). Samples of the basal ash at the Verdos Alluvium type section === "~ concealed. relative motion unknown
This map is not a legal document. Boundaries may be MILES COLORADO frederickl POt | hudson were obtained by CGS geologists in 2018 and subsequently dated at 641.9 ka +/- 28 ka using the 40Ar/ o ’ o . . Wray, L.L., and Koenig, N.V., 2001, The coalbed methane potential in the Upper Cretaceous to Early Tertiary
generalized for this map scale. Private lands within government Lupton 39Ar method (D. Miggins, written commun., 2018, Oregon State University); at this location, the pediment 113682 Water well (Division of Water Resources permit number shown on map and cross section) Laramie and Denver Formations, Denver Basin, Colorado: Colorado Geological Survey Open-File Report 01-17, 84
2?12?§§1E”rfv§laeylgﬁéfe shown. Obtain permission before 1000 500 0 1000 2000 3000 4000 5000 6000 7000 L LU UL gravel post-dates the deposition of the ash and therefore must be younger than 641 ka. p.
Initial styling of this Map Document was provided by the US FEET AuipRANGLE rocATIoN Eastlake | Brighton mgl: . . . BR :SL-7 Optlcally Stimulated Luminescence sample
Geological Survey. The edited content in this decument are Lakes Kellogg anq others (2008) considered the age of older deposits of the Verdos Alluvium to be abqut .610 to -
neither done by nor endorsed by the USGS. CONTOUR INTERVAL 10 FEET 675 ka. Their age estqnate was based upon the presence .of the Lava Creek B tephra at the base? within, apd ) Detrital zircon sample
ROAAS. «eteeeeeeeieeeeeeeeeeeeee e U.S.Census Bureau, 2016 This mapping project was funded jointly by the Colorado Geological Survey and the US. Geological Survey Commercel o nthello ?ﬁ{_‘;ﬁ’ at the top of the allu.\flqm. Kellogg and others (200.8 ) estimate the age 0 f younger Verdos Alluvium deposits BRDZ3 P
NamEs o e RS SRR GNIS. 1976-2018 through the National Cooperative Geologic Mapping Program under STATEMAP agreement G21AC10708-00. City national as 410 to 475 ka. Rithimaki and others (2006) estimate Verdos Alluvium age as several hundred thousand 4 q’ ) )
Hydrography..........ccc..... National Hydrography Dataset, 2004 Airport years. Berry and others (2019) documented the presence of the ash in Verdos Alluvium at sites along the Alignment of cross section
ggﬂ:}%‘:jes ‘‘‘‘‘‘‘‘‘‘ r};ﬁ.l't}b.l;“sl).ﬁ.r.c'é;Na:ejznarln eil:gs;;onfill)eataigﬁ,7581g GEOLOGIC MAP OF THE BRIGHTON QUADRANGLE, ADAMS CO U N TY, COLORADO South Platte River northeast of Fort Morgan; although at many sites the ash is probably reworked.
Public Land SUFVEY SYStemM..............cocoocovrovmnn... ".BLM, 2018 ADJOINING QUADRANGLES High-angle vertical displacement fault of Weimer (1996) — Existence ®
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