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Spatial pattern of
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« Most glacial reconstructions have
focused on regional and local scales
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« Mapping-based glacier shapes,
thickness, hypsometry, ELAs

 Available mapping, paleoglacier
reconstructions vary spatially

Glaciated Areas
Denoted by Letter Symbols \ .
Colorado . G )
FR - Front Range : &
PR - Park Range

SJ - San Juan Mountains Oregon
SR - Sawatch Range SM - Strawberry Mountains
Idaho ST - Steens Mountains
BR - Beaverhead Range Utah
LH - Lemhi Range RR - Raft River Range [717] Cordillera-Laurentide ice sheet
LR - Lost River Range LS - La Sal Mountains e » ) _
PR - Payette River Highlands UM - Uinta Mountains i + + 4 Pacific Mountains glaciers
Mf:l;izlmon River Mountains w:,\:)F:‘;i\:‘V;satch Range Rocky Mountain glaciers (includes other western ranges)
BU - Beartooth Uplift AR - Absaroka Range —— Generalized contours on altitude of lowest cirques. Long
S. PO rte r et a,I.. (1983)’ GR - Gallatin Range BM - Bighorn Mountains dashed where control is poor. 300m interval with 150m
NWM - Northwest Montana Mts. TR - Teton Range supplemental contours.

K P' 2003 New Mexico WR - Wind River Range
0 Ierce SC - Sangre De Cristo Mountains ~ YP - Yellowstone Plateau ~ ==="* Western limit of Rocky Mountain Division of

SB - Sierra Blanca Range Hammond (1965)




Reconstructlons of Late Pleistocene glaciers
E 1063 Wi umf = 1069 / ; = e ~ |

) A
Mosquito Range, Colorado
Brugger et al (2019)

T 7¢

o s R N&ww’t e m Wi
: 1 L ‘.a
Wasatch Range Utah

44 ";-’ ,
| Quirk et al (2020) ﬁ J ) ‘j

Ny

|| lowa Guich |}

IOB b 7
| '°Be samples /
P o~
b |7
=

/ Fourmlle Creek|
'“Be samples
) —~
Pir B|g Union Canyon 4 / CEEE o : .
#"| 1°Be samples . - > . Reconstructed
: > . - ; - || glaciers with ice 3200
|} surface contours,
\ " A" C.l.=100m
~ Twelvemlle Creek e X
“ Flow lines —_—
-

7] Other ice masses, :
shown schematically | _

- e—— | |
0 S 10




Reconstructing spatio-temporal patterns

« Cosmogenic exposure ages of Late Pleistocene valley glaciers

« Outliers among exposure ages identified statistically or by authors

« Assume arithmetic mean of moraine exposure ages = depositional age
« Represent moraine exposure ages in a spatial context

 Construct regional ELA surface from new and existing reconstructions
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Browse by publication year
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Recent discussion

Thanks to Jakob Heyman for compiling most of these data so
we could easily ingest them to get this project started.

ICE-D Alpine (alpine.ice-d.org)

Global geochemical database for
cosmogenic exposure dating of
glacial landforms

Includes computational
infrastructure for Version 3 online
exposure-age calculators, updated
from Balco et al. (2008)

Geochemical data and sample
metadata permit synoptic analysis
of glacial chronologies



Reconstructing spatio-temporal patterns

« ELAs compiled from previous reports and paleoglacier polygons

« Accumulation-area ratio and toe-headwall altitude ratio for Pleistocene
maximum ice extent

 Polygons sourced from Quaternary Glaciations: Extent and Chronology,
Developments in Quaternary Science, vol 15., J. Ehlers, P.L. Gibbard,
P.E. Hughes, (2011)

« Availability and precision of polygons varies
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Mean exposure ages of all moraines deposited by valley glaciers (n = 132)
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Mean exposure ages of terminal moraines (n = 80)
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Mean exposure ages of recessional moraines (n = 52)
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Post LGM downvalley
moraines

W124° W120° W116° w112’ w108°
N49"— / I I I |

S ®Laurentide Ice Sheet0

e
= MONTANARES

Greater
Yellowstone

Cascade
OREGON /

’

NEVADATY |
/4 ¢ Basing i
4y andi iy
/' Range
y

i Sierra’ +
Nevada

_Colorado '~
Plateau

J - NEW
MEXICO




LGM terminal moraines

Post LGM downvalley
moraines
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LGM ELA surface for valleys w/cosmo chronologies Late Pleistocene ELA surface from Porter et al. (1983),
based on AAR, THAR Pierce (2004) based on cirque floor elevations
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LGM ELAs minus Porter/Pierce ELAs
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Summary

 Terminal moraines of Pleistocene valley glaciers correspond to the
latter part of the Last Glacial Maximum, 21-19 ka

« Recessional moraine ages vary, represent times of readvance or
pauses in retreat after 19 ka

 Spatio-temporal pattern for the Sierra Nevada, Great Basin, Rocky
Mountains - PNW and Northern Rockies underrepresented

« Need more chronologies of recessional moraines and updated
reconstructions of Pleistocene paleoglaciers!



