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Table 2. Optically Stimulated Luminescence (OSL) age estimates.
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Table 1. Radiocarbon age estimates.
Field Laboratory UM UM Approximate Calibrated Age
Number ~ Number  MapUnit Material Dated Fasting' Northing" Latitude Longitude  Depth(m) 8'°C(%) '‘Cage('CyrBP)”  (cal yr BP)'
Organic
LS035a Beta-512271 Qes Sediment 528229 4457334 40.266 -104.668 29 -20.9 9350 + 40 10691-10488
Organic
LS035b  Beta-512265 Qes Sediment 528229 4457334 40.266 -104.668 2.7 21.5 8440 + 30 9523-9431
*North American Datum (NAD) 1983, zone 13N
bConventional radiocarbon age, normalized to -25%o, based on 5,568 year half life; uncertainty + 1 ¢
‘Calibrated age calculated using INTCALI3 (Reimer and others, 2013); 0 yr B.P. = 1950 A.D.
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Field Map  Material UM UM Approximate % Water Total Dose  Equivalent OSL Age
Number  Unit Dated ]?lastinga Northinga Latitude Longitude Depth (m) Contentb K (% )c U(ppm)c Th (ppm)c (Gy/ka)d Dose (Gy) n’ Scatterf (yrs)=1 ¢’
Medium
LS108a Qa2 Sand 521312 4467634 40359  -104.749 2.4 0(25) 396+0.11 1.62+0.21 811+1.05 494+030 15.01+£0.92 25@25) 31% 3,040 + 260
Medium
LS108b Qa2 Sand 521312 4467634 40359  -104.749 3.8 17(52)  390+0.06 145+0.12 8.17+046 455+0.12 13.72+0.83 28(28) 32% 3,020 + 200
*North American Datum (NAD) 1983, zone 13N
*Field moisture, with figures in parentheses indicating the complete sample saturation %. Ages calculated using 25% of the saturated moisture (i.e. 0 (25) =25 * 0.25=6).
Analyses obtained using high-resolution gamma spectrometry (high purity Ge detector).
YIncludes cosmic doses and attenuation with depth calculated using the methods of Prescott and Hutton (1994). Cosmic doses were about 0.20-0.32 Gy/ka.
“Number of replicated equivalent dose (DE) estimates used to calculate the total. Figures in parentheses indicate total number of measurements included in calculating
the represented Dk and age using the central age model (CAM); analyzed via single aliquot regeneration on quartz grains.
Defined as "over-dispersion" of the Dk values. Obtained by the "R" factor program. Values >30% are considered to be poorly bleached or mixed sediments.
*Dose rate and age for fine-grained 250-90 micron sized quartz. Exponential + linear fit used on DE, errors to one sigma.
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GEOLOGIC HISTORY

The La Salle quadrangle lies in the northern Front Range urban corridor, located approximately 42 miles (64 km)
northeast of metropolitan Denver and approximately 28 miles (39 km) southeast of Fort Collins. The area is located
within the Colorado Piedmont physiographic province, an erosional area devoid of Neogene rocks that is bounded
by the Front Range to the west and the High Plains to the east and north (Fenneman, 1931; Leonard, 2002; Smith
and others, 2016). Two regionally expansive unconformities may define onset of Piedmont deformation and uplift: a
late Eocene unconformity concurrent with the end of the Laramide orogeny, and an early Miocene unconformity
that separates the Ogallala Formation from older strata below (Leonard, 2002). Bedrock within the La Salle
quadrangle consists of Upper Cretaceous (100-66 Ma) sedimentary rocks that were deposited during transgressive
and regressive episodes of the Western Interior Seaway (WIS), an extensive epeiric sea that existed in the Late
Cretaceous. The beginning of the Laramide orogeny at ~70 Ma (Weimer, 1996) is roughly coeval with the final
regression of the WIS in Colorado. The final regression of the WIS resulted in the deposition of the Cretaceous Fox
Hills Sandstone and Laramie Formations on top of the marine sediments of the Pierre Shale. However,
Pennsylvanian through Cretaceous rocks exist in the Denver Basin and rest unconformably on crystalline rocks of
Precambrian age. As the Laramide orogeny progressed, sediments eroded off the uplifting Rocky Mountains, filling
the downwarped foreland basin to the east with detritus. This structural basin, known as the Denver Basin, is
strongly asymmetric, with steeply dipping strata along its western flank and gently dipping strata along its eastern
flank. Based on outcrop data from the adjacent Milliken quadrangle (Palkovic and others, 2018) the regional dip in
this quadrangle likely ranges from 1-5 degrees, dipping gently to the northeast. Many of the strata are important
aquifers for communities along the Front Range in addition to being productive oil and gas reservoirs.

Bedrock exposures in the quadrangle are limited; only the Laramie Formation is exposed in the northwest corner of
the map area. In the subsurface, the Longmont Wrench fault zone (LWFZ) (Weimer, 1996) runs through the

quadrangle trending northeast-southwest. The LWFZ is covered by Quaternary sediments and shallow bedrock in
the area, and can only be seen on some geophysical logs when a cross section of deeper stratigraphic units is
analyzed perpendicular to the fault zone.

Near the center of the La Salle quadrangle, Middle Pleistocene (781 ka-126 ka) gravel (Qg,) underlies a terrace on
the edge of a ridge that bisects the southern half of the map area. This ridge is a prominent feature on topographic
maps and Lidar imagery and extends south-southwest towards the Brighton area. In the topographic low, extending
south from Latham Reservoir (locally known as Beebe Draw), Late Pleistocene (126 ka-11.7 ka) gravel (Qg;)
underlies terraces that have largely been mined or graded. Late Pleistocene (126 ka-11.7 ka) alluvium (Qa;)
occupies terraces on the north and south sides of the South Platte River. Eolian sediment (sand and loess) covers
about 50 percent of the La Salle quadrangle which was deposited during the Late Pleistocene (126 ka-11.7 ka) and
continued through the Holocene (11.7 ka-present). During the Pinedale Glaciation (~30 ka-10 ka), strong
northwesterly winds were responsible for the vast eolian deposition in the northern Front Range (Madole, 2016),
and covered most of the Late and Middle Pleistocene alluvial gravels, leaving only the highest terraces exposed in
the area. Many parabolic dunes exist in the southern part of the quadrangle, parallel to this prevailing wind direction.
After widespread eolian deposition, incision of the windblown deposits and subsequent alluvial deposition (Qa; and
Qay) by the South Platte River began in the middle to late Holocene and has persisted through present time.
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