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Relationships Between Temperature
Trends in Western Montana and the
Northern Hemisphere

s 1900-2006
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[Temperature A: Days Below Freezing ]
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Grinnell Glacier

Hil hot K hoto, USGS F hoto, USGS
GNP Archives 1938 T 1981 e 1998
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Shepard Glacier

W.C. Alden photo, USGS

B. Reardon photo, USGS
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Grinnell Glacier Retreat

Year Acres
2001 175

2006 153

Grinnell Glacier

2009 143
2013

2013 128

2001 — 2013 =27% loss

2005 NAIP imagery ~ <,
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Glaciers

Area of Named Glaciers of Glacier National Park, Montana

1966 . 2005 (with an area greater than 25 acres or ﬂ.lkmz)

Agassiz Glacier 1,589,174 1,039,077
Ahern Glacier 589,053 511,824

Baby Glacier 117,111 77,510

Blackfoot Glacier 2,334,983 1,787,640
Boulder Glacier 230,913 55,159
Carter Glacier 273,834 202,696
Chaney Glacier 535,604 379,688
Dixon Glacier ** 452,211 241,940
Gem Glacier ** 29,135 20,379

Grinnell Glacier 1,020,009 615,454
Harris Glacier ** 152,694 34,526

Harrison Glacier 2,073,099 1,888,919
Herbst Glacier ** 170,162 53,550
Hudson Glacier 101,288 34,197
Ipasha Glacier 321,745 212,030

ackson Glacier ** 1,541,217 1,012,444

Kintla Glacier 1,728,828 1,136,551
Logan Glacier 503,298 302,146
Lupfer Glacier 138,523 67,369

Miche Wabun Glacier 296,139 131,298

N. Swiftcurrent Glacier 116,651 79,117
Old Sun Glacier 421,254 370,257
Piegan Glacier 280,107 250,728

Pumpelly Glacier 1,489,137 1,257,211
Rainbow Glacier 1,284,070 1,164,060
Red Eagle Glacier ** 206,576 97,149

Salamander Glacier 225,621 172,916
Sexton Glacier 400,444 276,780
Shepard Glacier 250,609 110,254 Legend

Siyeh Glacier 215,420 56,698 ; —_ Continental Divide Kiomistsrs
Glacier 0255 10 20

Sperry Glacier 1,339,244 874,229

Swiftcuirerit Glacier 261,410 223,519 4. January, 2010




dperry Glacier
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Sperry Glacier. June 25, 2005. Dan Fagre photo.



Sperry Glacier Mass Balance, 2005-13

m winter

H summer

H net

Variations in seasonal and annual mass balance have pronounced effect on

water budgets at Sperry Glacier
* 0.75-1.0 x 108 m? for total discharge
* 1.5-2.0 x 108 m? for net discharge

* Downstream effects may be mediated slightly by pro-glacial lakes
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From: Hall and Fagre, 2003

BioScience 53: 131-140
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e1.7m iIce loss
each summer

Sperry Glacier, Aug. 8, 2005. John Newton photo



Lisa McKeon, USGS 2009
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Grinnell Glacier
1936 - 2014




Western Montana Extreme Heat Days

(>32.2°C or 90°F)
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Threats

native
Bull trout

(Salvelinus confluentus)

introduced
Lake trout

(Salvelinus namaycush)
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Chris Peterson photo









Piegan Glacier
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Lisa McKeon , USGS
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Legend
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