The glacial history and paleoclimate record at Three Sisters Volcanoes, OR
A M.S. Thesis by Shaun Marcott

South Sister from Green Lake




Late-Pleistocene Glacial Advances in the western United States

Mount Rainer (13.2 & 10.9-10.0 ka B.P.)

Puget Sound (16.9 ka B.P.) (Heine, 1997)
(Porter & Swanson, 1998)

Wallowa Mountains (21.1, 17.0, & 10.2 ka B.P..)

(Licciardi etal., 2004)

/

— Rocky Mountains (16.5 ka B.P.)
(Licciardi etal., 2001)

AN

Sawtooth Mountains (16.9 & 14.0 ka B.P..)
(Thackray et al., 2004)

_ _ Sierra Nevada (22.6, 15.6 & 14.2-13.1 ka B.P.)
San Bernadino Mountains (Clark, 1997; Dorn et. al, 1987)

(20-18, 16-15, & 13-12kaB.P.)
(Owen etal., 2003)




Late-Pleistocene Glacial Advances in the western United States
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Late-Pleistocene Glacial Advances in the western United States

Mount Rainer (13.2 & 10.9-10.0 ka B.P.)
Puget Sound (16.9 ka B.P.) (Heine, 1997)

(Porter & Swanson, 1998) _
Wallowa Mountains (21.1, 17.0, & 10.2 ka B.P..)

(Licciardi etal., 2004)

Three Sisters - — Rocky Mountains (16.5 ka B.P.)
(Marcott Thesis) X < / (Licciardi etal., 2001)

AN

Sawtooth Mountains (16.9 & 14.0 ka B.P..)
(Thackray et al., 2004)

Sierra Nevada (22.6, 15.6 & 14.2-13.1 ka B.P.)

(Zgig Iiengdgolg/lgrll(taigsp ) (Clark, 1997; Dorn et. al, 1987)
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Field Site Location
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Methods: Moraine Mapping
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Methods: Tephrochronology
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Methods: Augering and Radiometric Dating
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Methods: Augering and Radiometric Dating
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(photos by A.Fines)



Results: Glacial Deposit Maps

|| LIA_Moraines (150 - 250 yrs)

I Late-Neoglacial Moraines (2-3 ka)

D Early-Neoglacial Moraines (5-8 ka)
" I Fountonnor Moraines (9-11 ka)




Results: Auger Stratigraphy
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Results: Auger Stratigraphy
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Equilibrium Line Altitude (ELA) Calculations

Accumulation Area Ratio Method (Meier and Post 1962)
0.65+0.1

Balance Ratio Method (Furbish and Andrew, 1984)
B.,z,A, =B ZA

nc—c =C

B,/B,.=2A./Z7A,
B,/B, =2

HYPSOMETRIC CURVE MASS BALANCE

Elevation (z)




Equilibrium Line Altitude (ELA) Results

Modern
Little Ice Age
Early Neoglacial

Fountonnor

AAR Method

2495 £ 30 m
2452 £ 40 m
2285+ 30 m
2218 £ 80 m

BR Method

2576 m £ ??
2545 m + ??
2347 m £ ??
2305 m +??




Modern climate at ELASs of 32 glaciers worldwide
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Winter Accumulation Lapse Rate for current conditions

at Three Sisters

y =0.3213z - 489.54

R’ = 0.9574
p=0.025
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Summer Temperature Lapse Rate for current conditions at Three Sisters

y = -0.0053z + 20.993
R? = 0.958
p =0.01
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Modern climate at paleo ELAS
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Conclusions

LIA (150-250 yr B.P.)

ELA depression: (30 — 40 m)
T/P: -0.5°C, +20 cm

Late-Neoglacial (2-3 ka B.P.)

Early-Neoglacial (5-8 ka B.P.)

ELA depression : (210 — 230 m)
T/P: -1.0°C, +60 cm

Fountonnor (9-11 ka B.P.)

ELA depression : (270 -280 m) - e _-
T/P: -1.5°C, +85 cm S b o







