Coeval stalagmite records from the Rocky Mountains
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Tree ring records show cool-season droughts in the western US have been characterized by three spatial patterns over Our results demonstrate that Titan Cave stalagmites faithfully record regional northern Wyoming E A key aspect of this work is to determine the i |
the past 500 years: “western-wide drought”, “wet north/dry south”, and “dry north/wet south”, which can persist on hydroclimate signals during the Holocene. TC-2 and TC-7 grew within 10 meters of each other, and §1:0 g timing of western US dipole initiation. We -
timescales of decades to centuries (Wise, 2016). records follow near-identical trends, suggesting that both are controlled by environmental factors and not E show the dipole pattern became prevalentin  __ H
However very few high-r ll-dated records of past p in the northern Rockies extend beyond the kinetic/disequilibrium eff'ect? The consistent. offset between TC-2 and TC-7 620 likely r?flects differences in g ‘the‘ region aﬂef ”2:8 ka (800 B‘CE), asis E -18 .
tree ring record (~1400 CE), limiting our understanding of the occurrence and persistence of these patterns of natural water flow path to the dl’l[.? sites the sfalagmltes formefi under (Treble‘et aI.: 20-21). We interpret these & o g |rfd|cated by diverging trends in 5120 l?etween >a TC2
climate variability on longer timescales and further in the past. records to reflect the relative proportion of snow vs. rain at the cave site, with increased speleothem 6120 5 ~ Titan Cave speleothems (north) and Bison kS
N N N . . reflecting decreased snow. Trace element to Ca ratios are similarly weighted to each other in PCA space and = | 20 E Lake sediments (south). The emergence of §J -19-] I
This study uses trace eler?ent to calcium ratios (Sr/Ca, Mg/Cé, Ba/Ca, P/Ca) am! stable isotope (610, 5“9 variations follow consistent trends across the duration of the record. This suggests they are controlled by a consistent el this drought pattern likely marks the onset of 'S
from two coeval stalagmites to construct a Holocene paleoclimate record for Titan Cave, northern Wyoming, extending environmental factor. We interpret these ratios to reflect the amount of relative moisture at the cave site. % 3 modern tropical Pacific controls on Western ~ F
the'hyfi'roc!lmate re?ord of the northern Rockies and providing tl{e opportunity to assess Ionger—term‘natural climate Under drier conditions, increased prior calcite precipitation (PCP) leads to elevated Sr, Mg and Ba to Ca ratios. | 0 3 US hydroclimate. We also observe region- -20- ~, I
varlabl!lty in the region. We show that modern drought patterns in the Rocky Mountains were established by Drier also yield il/organic inputs to the cave, reflected in decreased P/Ca ratios. 3 wide droughts, most notably from 2.2-2.0 ka Resolution will be 4 -
approximately 2.8 ka. 3"‘-:\ 3 10 3 (red bar in Fig. 9). These drought patterns are i improved by 2x | 15 &
N TC-13 ——— Figure 4: TC:2 £ 020 = driven in part by internal climate variability 2
Gulf TC EEm————— 1%{:5:’,’;&%‘;2; 2 with secondary influence by Pacific sea ES
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. growth intervals of ~ (Giamalaki et al., 2021), therefore S
o two other Titan 4 L o6 = understanding natural variability in this E
E 18] Cave stalagmites Q system is crucial for predicting drought in the - - -
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