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COR R ELATION OF MAP UNITS GEOLOGIC HISTOR Y
T he La S alle qu adrang le lies in the northern Front R ang e u rban corridor, located approximately 42 miles (64 km)
northeast of metropolitan Denver and approximately 28 miles (39 km) southeast of Fort Collins. T he area is located
within the Colorado Piedmont physiog raphic province, an erosional area devoid of N eog ene rocks that is bou nded
by the Front R ang e to the west and the H ig h Plains to the east and north (Fenneman, 1931; Leonard, 2002; S mith
and others, 2016). T wo reg ionally expansive unconformities may define onset of Piedmont deformation and uplift: a
late E ocene unconformity concu rrent with the end of the Laramide orog eny, and an early M iocene unconformity
that separates the O g allala Formation from older strata below (Leonard, 2002). Bedrock within the La S alle
qu adrang le consists of U pper Cretaceous (100-66 M a) sedimentary rocks that were deposited du ring  transg ressive
and reg ressive episodes of the W estern Interior S eaway (W IS ), an extensive epeiric sea that existed in the Late
Cretaceous. T he beg inning of the Laramide orog eny at ~70 M a (W eimer, 1996) is rou g hly coeval with the final
reg ression of the W IS  in Colorado. T he final reg ression of the W IS  resulted in the deposition of the Cretaceous Fox
H ills S andstone and Laramie Formations on top of the marine sediments of the Pierre S hale. H owever,
Pennsylvanian throu g h Cretaceous rocks exist in the Denver Basin and rest unconformably on crystalline rocks of
Precambrian ag e. As the Laramide orog eny prog ressed, sediments eroded off the uplifting  R ocky M ou ntains, filling
the downwarped foreland basin to the east with detritus. T his stru ctu ral basin, known as the Denver Basin, is
strong ly asymmetric, with steeply dipping strata along  its western flank and g ently dipping  strata along  its eastern
flank. Based on outcrop data from the adjacent M illiken qu adrang le (Palkovic and others, 2018) the reg ional dip in
this qu adrangle likely rang es from 1-5 deg rees, dipping  g ently to the northeast. M any of the strata are important
aqu ifers for communities along  the Front R ang e in addition to being produ ctive oil and g as reservoirs.
Bedrock exposures in the qu adrang le are limited; only the Laramie Formation is exposed in the northwest corner of
the map area. In the su bsu rface, the Long mont W rench fault zone (LW FZ) (W eimer, 1996) runs throu g h the
qu adrang le trending  northeast-southwest. T he LW FZ is covered by Q u aternary sediments and shallow bedrock in
the area, and can only be seen on some g eophysical log s when a cross section of deeper stratig raphic units is
analyzed perpendicular to the fault zone.
N ear the center of the La S alle qu adrang le, M iddle Pleistocene (781 ka-126 ka) g ravel (Q g 2) underlies a terrace on
the edg e of a ridg e that bisects the southern half of the map area. T his ridg e is a prominent featu re on topog raphic
maps and Lidar imag ery and extends south-southwest towards the Brig hton area. In the topog raphic low, extending
south from Latham R eservoir (locally known as Beebe Draw), Late Pleistocene (126 ka-11.7 ka) g ravel (Q g 1)
underlies terraces that have larg ely been mined or g raded. Late Pleistocene (126 ka-11.7 ka) allu vium (Q a3)
occu pies terraces on the north and south sides of the S outh Platte R iver. E olian sediment (sand and loess) covers
about 50 percent of the La S alle qu adrang le which was deposited du ring  the Late Pleistocene (126 ka-11.7 ka) and
continu ed throu g h the H olocene (11.7 ka-present). During  the Pinedale G laciation (~30 ka-10 ka), strong
northwesterly winds were responsible for the vast eolian deposition in the northern Front R ang e (M adole, 2016),
and covered most of the Late and M iddle Pleistocene allu vial g ravels, leaving  only the hig hest terraces exposed in
the area. M any parabolic du nes exist in the southern part of the qu adrangle, parallel to this prevailing  wind direction.
After widespread eolian deposition, incision of the windblown deposits and su bsequ ent allu vial deposition (Q a1and
Q a2) by the S outh Platte R iver beg an in the middle to late H olocene and has persisted throu g h present time.

CR OSS SECTION A-A'

Ta ble 1. R adiocarbon ag e estimates.

Field 
Num ber

La boratory 
Num ber Ma p Unit Materia l Dated

UTM 
Ea sting a

UTM 
North ing a Latitude Long itude

Approxim ate 
Depth  (m ) δ13C(‰ ) 14C a ge (14C yr BP)b

Ca librated Age 
(ca l yr BP)c

LS035a Beta-512271 Q es
O rg anic 
S ediment 528229 4457334 40.266 -104.668 2.9 -20.9 9350 ± 40 10691-10488

LS035b Beta-512265 Q es
O rg anic 
S ediment 528229 4457334 40.266 -104.668 2.7 -21.5 8440 ± 30 9523-9431

aN orth American Datu m (N AD) 1983, zone 13N
bConventional radiocarbon ag e, normalized to -25‰ , based on 5,568 year half life; u ncertainty ± 1 σ
cCalibrated ag e calculated u sing  IN T CAL13 (R eimer and others, 2013); 0 yr B.P. = 1950 A.D.

Ta ble 2. Optically S timulated Lu minescence (O S L) ag e estimates.
Field 
Num ber

Ma p 
Unit

Materia l 
Dated

UTM 
Ea sting a

UTM 
North ing a LatitudeLong itude

Approxim ate 
Depth  (m )

% Water 
Contentb K (%)c U (ppm )c Th  (ppm )c

Tota l Dose 
(Gy/ka)d

Equiva lent 
Dose (Gy) ne Scatterf

OSL Age 
(yrs) ± 1 σg

LS108a Q a2
M ediu m 
S and 521312 4467634 40.359 -104.749 2.4 0 (25) 3.96 ± 0.111.62 ± 0.21 8.11 ± 1.05 4.94 ± 0.30 15.01 ± 0.9225 (25) 31% 3,040 ± 260

LS108b Q a2
M ediu m 
S and 521312 4467634 40.359 -104.749 3.8 17 (52) 3.90 ± 0.061.45 ± 0.12 8.17 ± 0.46 4.55 ± 0.12 13.72 ± 0.8328 (28) 32% 3,020 ± 200

aN orth American Datu m (N AD) 1983, zone 13N
bField moistu re, with fig u res in parentheses indicating  the complete sample satu ration %.  Ag es calculated u sing  25% of the satu rated moistu re (i.e. 0 (25) = 25 * 0.25 = 6).
cAnalyses obtained u sing  hig h-resolu tion g amma spectrometry (hig h pu rity G e detector).
dInclu des cosmic doses and attenu ation with depth calculated u sing  the methods of Prescott and H u tton (1994).  Cosmic doses were abou t 0.20-0.32 Gy/ka.
eN u mber of replicated equ iv alent dose (DE ) estimates u sed to calculate the total.  Fig u res in parentheses indicate total nu mber of measu rements inclu ded in calculating
the represented DE  and ag e u sing  the central ag e model (CAM ); analyzed via sing le aliqu ot reg eneration on qu artz g rains.
fDefined as "over-dispersion" of the DE  valu es. O btained by the "R " factor prog ram. Valu es >30% are considered to be poorly bleached or mixed sediments.
gDose rate and ag e for fine-g rained 250-90 micron sized qu artz.  E xponential + linear fit u sed on DE , errors to one sig ma.
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