SUPPLEMENTAL INFORMATION 
for manuscripts in the Snowmastodon Project special volume of Quaternary Research
Guest editor’s note:  The information provided here is intended to be referenced by manuscripts throughout the Snowmastodon Project special volume of Quaternary Research.  Additional details related to the geologic setting and stratigraphy, as well as the chronology, of the Ziegler Reservoir fossil site can be found in Pigati et al. in this volume()
 and Mahan et al. in this volume()
, respectively.
Geologic setting and stratigraphy


In the Rocky Mountains, glacial deposits are generally assigned to pre-Bull Lake, Bull Lake, and Pinedale glaciations (from oldest to youngest) based on characteristics such as topographic expression, the degree of soil development, the presence or absence of surface boulders, and cross-cutting relations Bryant, 1972


( ADDIN EN.CITE ; Madole et al., 1998; Pierce, 2003)
.  Although the ages of pre-Bull Lake deposits are not well established, multiple studies have demonstrated that the Bull Lake and Pinedale glacial deposits in Colorado and adjacent states correspond in time with Marine Oxygen Isotope Stages (MIS) 6 and 2, respectively Benson et al., 2005


( ADDIN EN.CITE ; Licciardi and Pierce, 2008; Ward et al., 2009; Young et al., 2011)
.  

During the Bull Lake glaciation, Snowmass Creek Valley, which is located immediately west of the Ziegler Reservoir fossil site (ZRFS), hosted a large glacier that extended nearly 26 km, was more than 250 m thick, and terminated ~8 km downvalley of the ZRFS at an elevation of 2315 m above sea level (asl).  At its maximum, the glacier was thick enough to overtop the eastern wall of the valley and spill into the head of the Brush Creek drainage system.  Numerical modeling results suggest that temperatures were likely ~5–9 °C colder at this time compared to modern, depending on the amount of precipitation that is assumed Leonard et al., in this volume()
.  

When conditions began to warm at the end of the Bull Lake glaciation, the Brush Creek lobe receded, leaving behind a small moraine that impounded a ~14.2 ha drainage basin and forming a small alpine lake that was initially ~10 m deep Knell, 2009()
.  Over time, the lake filled with sediment, first transforming into a marsh or wetland, and later into an alpine meadow.  When glacial conditions returned to the Rocky Mountains during MIS 2 (Pinedale), the climate was not as cool/wet as during the Bull Lake glaciation.  The glacier that flowed down Snowmass Creek Valley at this time was too thin to overtop the valley wall near Ziegler Reservoir and, consequently, the lake sediments and fossils deposited during the Bull Lake glaciation were left untouched.  

When scientists arrived at the site in October 2010, much of the sediment in the southeast quadrant had been removed as part of the reservoir enlargement project.  Sediments were clearly exposed, however, in a 4-m high, man-made outcrop at Locality 43, and in trenches at localities 49, 51, and 52 (Fig. S.1).  In addition, five sediment cores were drilled down to glacial till near Locality 43, revealing several units that were not exposed in the trenches or outcrop.  

Sediments in the interior part of the basin were generally well sorted and fine grained (silt/clay), and units could be traced laterally across much of the site.  A total of 18 units were identified based on field texture, bedding, and color, including 16 fine-grained units that together were ~10 m thick, glacial till (Unit 2), and the underlying Mancos Shale (Unit 1) (Fig. S.2).  Thicknesses of the fine-grained sediments ranged from ~12 cm (Unit 12) to ~1.5 m (Unit 18), with clear to abrupt contacts between each unit.  The amount of organic material was highly variable, ranging from rare (units 13 and 14) to common (most units) to extremely abundant (units 12 and 15).  The lake-center sediments were composed predominantly of silt, which accounted for 40–80% of the total and reached maximum concentrations near the middle of the lake sediments in units 10–14.  Clay content ranged from 10–40%, and was highest near the base (units 3–4) and top of the profile (units 15–18).  Sand was abundant only in Unit 7 where the coarse-grained Main Floor unit (see below) extended into the center of the lake basin.  Silicates dominated the mineralogy of the lake-center sediments, as the very-fine-sand fraction was composed of quartz (78–90%), feldspars (6–19%), and micas (<5%).  Similar mineralogical compositions were observed for the silt-size fraction, with the addition of chlorite in concentrations ranging up to ~2%.  Finally, with the exception of units 15 and 16, and possibly Unit 12, it appears that all of the lake-center units were deposited in a fully lacustrine setting, rather than a marsh or wetland. We did not observe any evidence that suggests that the lake or marsh ever dried out completely.  

In contrast to the sediments present in the middle of the basin, the near-shore sediments were composed of a complex sequence of coarse-grained diamictite units interfingered with fine-grained lacustrine sediments.  Rather than sequential numbers, the units in this area were assigned names based on their stratigraphic position and physical appearance, including (from oldest to youngest) the Basement Red Pebble, Basement Silt, Main Floor, Main Floor Red Pebble, Main Silt, Primary Debris Flow, Upper Silt, Beach Silt, Upper Debris Flow, White Clay, and Upper Red Sand (Fig. S.2).  Two of these names, Primary Debris Flow and Upper Debris Flow, imply genesis but should be taken as names only.  (We note that although this is not standard practice, we have elected not to change them as they are tied to the field notes of numerous scientists, as well as hundreds of sediment samples and thousands of paleontological samples.)  

The stratigraphy of the near-shore sediments represents an infilling sequence recording predominantly near-shore, subaqueous deposition, punctuated by intervals of subaerial exposure and moraine slope failures.  The coarse-grained diamictite units were poorly sorted, contain clasts up to ~1 m or more in diameter, and typically extended ~50 m from the inner slopes of the moraine toward the basin center before pinching out.  Along the strike of the near-shore sediments, there were marked changes in bed thickness, grain size, sorting, and dip within each unit.  Additionally, contacts between the units often exhibit considerable topography.  The fine-grained sediments that were interbedded with the diamictites were well sorted and massive, and were similar in appearance to the lake-center sediments.  

We identified at least three different tie points that were used to correlate lake-center sediments, where most of the chronologic and paleoenvironmental proxy sampling took place, and the lake-margin sediments, where most of the faunal remains were recovered.  First, Unit 10, also known as the “Yellow Brick Road,” was found on both sides of the excavation, providing a clear tie point between the two sediment packages.  Second, poorly sorted sands and gravels present in Unit 7 appear to correlate with the coarse-grained Main Floor unit further to the east, providing a second, albeit weaker, tie point.  Finally, at Locality 49, Unit 8 sits directly on top of the Primary Debris Flow, which can be traced throughout the lake margin area, thus providing a third tie point.

Chronology


Bryant 1972()
 assigned the moraine that impounded most of the Ziegler Reservoir site to the Bull Lake glaciation, but assigned the moraine on the west side of the basin to the Pinedale glaciation.  Geomorphological evidence, including soil development and clay mineralogy, suggests that this western moraine was also deposited by the Bull Lake glacier and thus the entire basin was impounded at the end of MIS 6 Pigati et al., 2014()
.  This interpretation is supported by numerical ages derived from several different dating techniques, including radiocarbon, cosmogenic 10Be and 26Al, uranium series, and luminescence, as discussed below.  

Radiocarbon dating


Organic and inorganic material suitable for radiocarbon (14C) dating was abundant in both the lake-center and lake-margin sediments at the ZRFS.  We collected wood, plant macrofossils, sedges, and shell fragments from localities 43, 51, and 52, pieces of bone and tooth enamel from the Clay Mammoth at Locality 67, and wood from lake-margin sediments at Locality 75.  The samples were extremely well preserved and were subjected to various pretreatments, including the standard acid-base-acid protocol for organics, cellulose extraction and ultrafiltration for the bone and tooth enamel, and acid leaching for the shells.  Humic acids were isolated and dated to determine the potential magnitude of contamination present in the organic and biogenic materials.  In addition, some samples were split into two aliquots (treated and untreated), which were both dated in another attempt to characterize the age and magnitude of any contaminants present in the system.  A total of 16 aliquots (12 organic, 2 bone, 1 shell carbonate, and 1 humic acids) was submitted for 14C dating by accelerator mass spectrometry (AMS).


Seven aliquots of organic material yielded “infinite” 14C ages (i.e., measured 14C activities that are indistinguishable from background levels) (Table S.1).  Three other organic samples yielded apparently finite ages that are in excess of 46 14C ka BP, but the 14C activities of these samples differed from background by less than three sigma.  We interpret these as minimum (and most likely infinite) ages because very small amounts of persistent exogenous matter can easily produce such near-infinite ages from radiocarbon-dead material, and incomplete removal of such trace amounts of contaminants cannot be precluded here.  Similarly, 14C activities of gastropod shell fragments from Unit 18 at Locality 51 and collagen from dentin of the Clay Mammoth at Locality 67 are near background levels.  As with the organic samples, and for the same reasons, we interpret these as minimum (and most likely infinite) ages.  


Treated and untreated aliquots of wood from the White Clay at Locality 75 yielded finite calibrated ages of 44.5 ± 1.6 and 43.6 ± 1.4 cal ka BP, respectively.  These ages correspond to 14C activities that are significantly higher than identically treated blank material and, therefore, we view these ages as likely valid (i.e., “finite”).  However, we cannot tie the White Clay stratigraphically to the lake-center sediments because the intervening material was removed prior to our arrival on site in October 2010.

Finally, the organic component of untreated bone powder from a radius of the Clay Mammoth yielded an apparent calibrated age of 20.77 ± 0.45 cal ka BP, whereas the base-soluble fraction (mostly humic acids) dated to ~23 cal ka BP.  The elemental compositions of these two samples indicate that little, if any, of the organic carbon present is from the original bone and, therefore, these ages should be viewed with extreme caution (and as minima only).  In sum, nearly all of the ages obtained by radiocarbon dating appear to be either compromised by contamination or are beyond the limit of the technique.

Cosmogenic dating


The moraine surrounding the ZRFS contains several granitic boulders, but most were quite small (less than ~25 cm in height) and positioned on unstable, sloping surfaces.  Despite an exhaustive search, only one large granitic boulder (1.7 m × 1.1 m × 0.4 m high) was found in a stable position on the moraine crest that was deemed suitable for surface exposure dating.  The boulder is positioned several meters below a sharper crested zone to the northwest on the moraine, however, which indicates that at least some erosion of the moraine has occurred in the area.  


Standard laboratory procedures were used to isolate quartz grains Kohl and Nishiizumi, 1992()
.  The grains were dissolved in HF and both Be and Al were isolated using cation and anion exchange column procedures Strelow et al., 1972(; Ochs and Ivy-Ochs, 1997)
.  The resulting Be and Al hydroxides were combusted to BeO and Al2O3, mixed with Nb and Ag powders, respectively, and pressed into target holders for analysis by AMS at PRIME Lab.  10Be and 26Al surface exposure ages for the boulder were calculated using the CRONUS-Earth online calculator Balco et al., 2008()
 assuming continuous exposure, no erosion, and no inheritance.  We utilized the time-dependent Lal 1991()
/Stone 2000()
 scaling model, and corrected production rates for attenuation by snow cover at the site based on the National Resources Conservation Service’s SNOwpack TELemetry (SNOTEL) data (http://www.wcc.nrcs.usda.gov/snotel/Colorado/colorado.html).  


Based on the ‘global’ production rate coded in the CRONUS calculator and the measured 10Be and 26Al concentrations, calculated exposure ages are 138 ± 12 ka and 129 ± 12 ka, respectively (Table S.2).  We note that these ages should be viewed as minimum ages since any erosion effects, which would increase the exposure age, were neglected.  Moreover, we cannot evaluate issues related to inheritance or burial based on ages derived from a single boulder.

Uranium series dating


A variety of materials including limb bones from large animals (mammoth, mastodon, and bison), skulls, horn core, and tusks, as well as whole bone or bone fragments from small animals (salamander and rabbit) were selected to evaluate their suitability for uranium-series (U-series) dating.  Large bones were sectioned and polished so that multiple subsamples could be taken at varying distances from outer and inner surfaces of compact layers.  Smaller bones were cleaned in an ultrasonic bath of deionized water, and detrital material and fragments that looked degraded were removed under binocular magnification using dental burs.  Secondary mineralization of compact bone appeared to be minimal as most samples retained a strong odor of burning organic material when carbide or diamond grinding tools were used.



Small amounts of coarsely crushed or powdered bone were weighed in perfluoroalkoxy (PFA) Teflon vials, spiked with known amounts of a mixed-isotope tracer solution (236U-233U-229Th), and digested using inorganic acids (HNO3+HCl).  U and Th were separated from the solutions and purified using standard ion chromatographic methods using AG1×8 (200–400 mesh) anion resin.  Total process blanks, measured along with samples, were approximately 20 pg for U and 100 pg for Th and Sr.  The resulting U salts were loaded on rhenium (Re) side filaments as part of double-filament assemblies, and Th salts were loaded along with graphite suspension on single Re-filament assemblies.  Isotope ratios were obtained by using thermal ionization mass spectrometry (TIMS) and 230Th/U ages were calculated from measured 230Th/238U and 234U/238U activity ratios after correction for the presence of initial 230Th and 234U.  

The U-series ages of vertebrate remains generally fell within the bounds set by radiocarbon and cosmogenic dating techniques (Table S.3).  However, low uranium concentrations and evidence of open-system behavior in many of the samples limit the utility of the resulting ages.  The ages did not maintain stratigraphic order, exhibited relatively large uncertainties, and, in general, are much younger than corresponding ages derived from the other techniques.  Thus, the U-series ages were not incorporated into the final age-depth model discussed below.

Luminescence dating


A total of 18 samples was collected at the ZRFS for optically stimulated luminescence (OSL) dating, including lacustrine sediments at localities 43, 51, and 52 (n=11), sediments trapped within large tusks recovered from the Main Silt (n=2), and blocks of sediment from Unit 18 at Locality 87 (n=4) and from Unit 6 exposed in a deep pit east of Locality 43 (n=1).  These samples span units 5 through 18, which constitute ~90% of the sedimentary sequence at the site.  Sediments were extracted for analysis from the tubes, tusks, and blocks at the U.S. Geological Survey’s luminescence laboratory in Denver, CO under “safe light” conditions (sodium vapor lighting).  

Equivalent dose calculations were determined on fine sand-size (63–90 m) quartz separates using blue-light diode stimulation and single aliquot regeneration (SAR) protocols with continuous wave optically stimulated luminescence (CW-OSL).  We employed four separate methods to determine dose rates, including two chemical methods: inductively coupled plasma mass spectrometry (ICP-MS) and instrumental neutron activation analysis (INAA), and two radiation dosimetry methods: in situ gamma emission counting using a sodium iodide (NaI) detector and gamma spectrometry using a high purity germanium detector.  Water content and its effect on the dose rate calculations were evaluated assuming full saturation as described by Mahan et al. 2007()
 and Owen et al. 2007()
.  Nearly all of the data suggests that the quartz grains were fully bleached prior to deposition and equivalent dose distributions exhibit <15% over-dispersion (scatter), which is unusually good for an alpine lake setting Lang, 1994(; Fuchs and Owen, 2008)
.


The OSL ages range from 122±12 ka to 57±4 ka and largely maintain stratigraphic order, with two exceptions (Table S4).  First, sample ZR11.OSL-8 yielded an anomalously old age of 135±15 ka near the middle of the stratigraphic section, but was still used in the age-depth model (see below).  Second, ages obtained from units 13 and 14 did not change significantly with depth, possibly indicating an increased sedimentation rate during this time.  Despite these issues and the overall antiquity of the ages, we view the OSL chronology as robust and reliable for several reasons.  First, we determined dose rates using multiple techniques both in the field and laboratory, and the results are consistent between methods.  Second, the sampled units were massive and homogenous, which maximizes the accuracy of the dose rate determination.  Third, the measured dose rates (1.4–1.8 Gy/ka) are low enough that the growth of the luminescence signal was slow, steady, and apparently undisturbed.  Fourth, dispersion of the equivalent doses is quite low and highly symmetrical, which leads to increased precision of the final ages.  Finally, the quartz grains captured within the lake sediments are interpreted to be largely eolian based on their particle size distribution and the limited size of the catchment basin, and thus were likely bleached prior to deposition.

Age-depth model


The OSL ages were used as input data for flexible Bayesian age-depth analysis using the Bacon modeling software modified after Blaauw and Christen, 2011()
.  The Ziegler Reservoir sediments were divided into 52 vertical sections of 20 cm thickness each.  Prior settings for the accumulation rates were prescribed by a gamma distribution with shape 1.1 and a mean of 100 yr/cm.  Flexibility in accumulation rate between neighboring depths (memory) was steered by a Beta distribution with default parameters using a strength of 4 and a mean value of 0.7.

As stated above, the OSL ages obtained for units 13 and 14 did not change significantly with depth and, therefore, it was necessary to assign independent ages to these units based on changes in the Ziegler Reservoir pollen spectra that appear to correlate with the transitions in the marine foraminifera records Anderson et al., in this volume()
.  The assigned ages, depths, and inferred transitions are (1) 100 ka, 538 cm depth, MIS 5b–5c, (2) 89.5 ka, 340 cm depth, MIS 5b–5a, and (3) 77.5 ka, 215 cm depth, MIS 4–5a Martinson et al., 1987()
.  These additions allow the model ages to increase with depth through these two units (Fig. S.3), and appear to be reasonable based on observed changes in other environmental proxy data 
 ADDIN EN.CITE 
(Elias, in this volume; Haskett and Porinchu, in this volume; Sharpe and Bright, in this volume; Strickland et al., in this volume)
.  In all, the sediments at ZRFS range from 141±14 ka to 55±10 ka, spanning the end of MIS 6, all of MIS 5 and MIS 4, and the beginning of MIS 3.  Importantly, the addition of assigned ages to an otherwise independent chronology presents a potential danger with regard to circularity when comparing data obtained at this site with marine or other terrestrial records Blaauw, 2012()
.  Thus, we urge the reader not to make any evaluations or interpretations of potential leads or lags at the ZRFS compared to global or regional conditions, particularly through the upper part of the sedimentary profile.  

Figure captions
Figure S.1.  Aerial photograph of the Ziegler Reservoir fossil site (39.2075°N, 106.9648°W, 2705 m asl). with localities referenced in the text marked by yellow circles.  Cross-section A–A’ is shown in Figure S.2.  The “bone cloud” refers to where most of the vertebrate fossils were found and corresponds to the deepest part of the paleolake.

Figure S.2.  Generalized cross section of lake-center sediments (left side) and near-shore sediments (right side) with OSL sampling locations (solid circles) and ages (in ka).  See Table S.4 for specific ages.  Tie points between the sets of sediments include Unit 10/Yellow Brick Road, the Primary Debris Flow with Unit 8, and the Main Floor with Unit 7 (the latter two are marked by dashed lines). 
Figure S.3  The inset panels at the top show (a) the number of MCMC iterations used to generate the gray-scale graphs, (b) the prior (green) and posterior (grey) distributions of accumulation rates, and (c) the prior (green) and posterior (grey) distributions of memory.  The main panel (d) shows the posterior age-depth results of Bacon modeling (gray), individual OSL ages (light green), and the three ages derived from correlating the Ziegler Reservoir pollen record and marine isotope stages (light blue).  Gray dots indicate the model's 95% probability intervals.  Note that sample ZR-87-[1,2,3,4] represents the average of four OSL ages obtained from Unit 18.  Similarly, sample OSL-[2,10,11] represents the average of three OSL ages obtained from Unit 10.  All others represent individual OSL ages.
References
Anderson, R.S., Jiménez-Moreno, G., Ager, T., Porinchu, D., 2014. High-elevation paleoenvironmental change during MIS 6–4 in the central Rockies of Colorado as determined from pollen analysis. Quaternary Research (in this volume).

Balco, G., Stone, J.O., Lifton, N.A., Dunai, T.J., 2008. A complete and easily accessible means of calculating surface exposure ages or erosion rates from 10Be and 26Al measurements. Quaternary Geochronology 3, 174–195.

Benson, L., Madole, R., Landis, G., Gosse, J., 2005. New data for Late Pleistocene Pinedale alpine glaciation from southwestern Colorado. Quaternary Science Reviews 24, 49–65.

Blaauw, M., 2012. Out of tune: the dangers of aligning proxy archives. Quaternary Science Reviews 36, 38–49.

Blaauw, M., Christen, J.A., 2011. Flexible paleoclimate age-depth models using an autoregressive gamma process. Bayesian Analysis 6, 457–474.

Bryant, B., 1972. Geologic map of the Highland Peak quadrangle, Pitkin County, Colorado, U.S. Geological Survey Map GC-932, 1:24,000 scale.

Elias, S.A., 2014. Environmental interpretation of fossil insect assemblages from MIS 5 at Ziegler Reservoir, Snowmass, Colorado. Quaternary Research (in this volume).

Fuchs, M., Owen, L.A., 2008. Luminescence dating of glacial and associated sediments: review, recommendations and future directions. Boreas 37, 636–659.

Haskett, D.R., Porinchu, D.F., 2014. A quantitative midge-based reconstruction of mean July air temperature from a high-elevation site in central Colorado for MIS 6 and 5. Quaternary Research (in this volume).

Knell, K.L., 2009. Interim findings of geotechnical study, proposed Ziegler pond enlargement, Snowmass Village, Colorado, In: Mock, R.G., Pawlak, S.L. (Eds.), Geotechnical Investigations Report for Ziegler Reservoir, Pitkin County, Colorado. URS Corporation, Glenwood Springs, CO, 125–140.

Kohl, C.P., Nishiizumi, K., 1992. Chemical isolation of quartz for measurement of in situ produced cosmogenic nuclides. Geochimica et Cosmochimica Acta 56, 3583–3587.

Lal, D., 1991. Cosmic ray labeling of erosion surfaces: in situ nuclide production rates and erosion models. Earth and Planetary Science Letters 104, 424–439.

Lang, A., 1994. Infrared stimulated luminescence dating of Holocene reworked silty sediments. Quaternary Science Reviews 13, 525–528.

Leonard, E.A., Plummer, M.A., Carrara, P.E., 2014. Numerical modeling of the Snowmass Creek paleoglacier, Colorado, and climate in the Rocky Mountains during the Bull Lake glaciation (MIS 6). Quaternary Research (in this volume).

Licciardi, J.M., Pierce, K.L., 2008. Cosmogenic exposure age chronologies of Pinedale and Bull Lake glaciations in greater Yellowstone and the Teton Range, USA. Quaternary Science Reviews 27, 814–831.

Madole, R.F., Van Sistine, D., Michael, J.A., 1998. Pleistocene glaciation in the upper Platte River drainage basin, Colorado. U.S. Geological Survey Geologic Investigations Series, I-2644.

Mahan, S.A., Gray, H.J., Pigati, J.S., Wilson, J., Lifton, N.A., Paces, J.B., Blaauw, M., 2014. A geochronologic framework for the Ziegler Reservoir fossil site, Snowmass Village, Colorado. Quaternary Research (in this volume).

Mahan, S.A., Miller, D.M., Menges, C.M., Yount, J.C., 2007. Late Quaternary stratigraphy and luminescence geochronology of the northeastern Mojave Desert. Quaternary International 166, 61–78.

Martinson, D.G., Pisias, N.G., Hays, J.D., Imbrie, J., Moore, T.C., Jr., Shackleton, N.J., 1987. Age dating and the orbital theory of the ice ages: Development of a high-resolution 0 to 300,000-yr chronostratigraphy. Quaternary Research 27, 1–29.

Ochs, M., Ivy-Ochs, S., 1997. The chemical behavior of Be, Al, Fe, Ca and Mg during AMS target preparation from terrestrial silicates modeled with chemical speciation calculations. Nuclear Instruments and Methods in Physics Research, Section B 123, 235–240. doi: 210.1016/S0168-1583X(1096)00680-00685.

Owen, L.A., Bright, J., Finkel, R.C., Jaiswal, M.K., Kaufman, D.S., Mahan, S.A., Radtke, U., Schneider, J.S., Sharp, W., Singhvi, A.K., Warren, C.N., 2007. Numerical dating of a late Quaternary spit-shoreline complex at the northern end of Silver Lake Playa, Mojave Desert, California: a comparison of the applicability of radiocarbon, luminescence, terrestrial cosmogenic nuclide, electron spin resonance, U-series and amino acid racemization methods. Quaternary International 166, 87–110.

Pierce, K.L., 2003. Pleistocene glaciations of the Rocky Mountains. Developments in Quaternary Science 1, 63–76.

Pigati, J.S., Miller, I.M., Johnson, K.R., Honke, J.S., Carrara, P.E., Muhs, D.R., Skipp, G., Bryant, B., 2014. Geologic setting and stratigraphy of the Ziegler Reservoir fossil site, Snowmass Village, Colorado. Quaternary Research (in this volume).

Sharpe, S.E., Bright, J., 2014. A high-elevation MIS 5 hydrologic record using mollusks and ostracodes from Snowmass Village, Colorado, USA. Quaternary Research (in this volume).

Stone, J.O., 2000. Air pressure and cosmogenic isotope production. Journal of Geophysical Research 105, 23,753–23,759.

Strelow, F., Weinert, C., Eloff, C., 1972. Distribution coefficients and anion exchange behavior of elements in oxalic acid-hydrochloric acid mixtures. Analytical Chemistry 44, 2352–2356.

Strickland, L.E., Baker, R.G., Thompson, R.S., Miller, D.M., 2014. Last interglacial plant macrofossils and climates from Ziegler Reservoir, Snowmass Village, Colorado. Quaternary Research (in this volume).

Ward, D.W., Anderson, R.W., Briner, J.P., Guido, Z.A., 2009. Numerical modeling of cosmogenic deglaciation records, Front Range and San Juan mountains, Colorado. Journal of Geophysical Research - Earth Surface 114, DOI: 10.1029/2008JF001057.

Young, N.E., Briner, J.P., Leonard, E.M., Licciardi, J.M., Lee, K., 2011. Assessing climatic and non-climatic forcing of Pinedale glaciation and deglaciation in the western U.S. Geology 39, 171–174.



