Holocene and modern climate and landscape response in the
Greater Yellowstone Ecosystem
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related, runoff-generated debris flows
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burned soil surface layer,

1870 + 70 14C yr BP

fire-related
debris flow,
gravel-poor
facies
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Fan aggradation from fire-related sedimentation
(2002 Missionary Ridge Fire near Durango, CO)




Holocene fluvial terraces in northern Yellowstone:
Complex response or climate?




Holocene terraces, Gardner River, NW Yellowstone
(ages are weighted mean of calibrated probability distribution)
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Grassisagebrush pollen ratio, Northern YNP
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Fire-related fan sedimentation in relation to Soda Butte Creek
fluvial terrace deposit ages
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Grassisagebrush pollen ratio, Northern YNP
{Genrrztt and Baker, 1986)
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Grassisagebrush pollen ratio, Northern YNP
{Genrrztt and Baker, 1986)
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PNW glacial advances
(e.g. Reyes et al. 2006)

=

I>IIIIIIIIIIIIII

8

wood
above
treelinge,
T NP

Alluvial fan Fire-related debris flows

Héirﬁlrgc;rigi - Probable fire-related sedimentation

high elevation - Possible fire-related sedimentation

T R RN RN RN L
6500 6000 5500 5000 4500 4000 3500 3000
cal yr BP

-
=

EEESEESEEEEEEEEEEER]
A B N F S EEEEEEEEEEEND

g
@D
L)

o
Lk

]

55
@€
n
&
.

P

[T
o
prat

—_

._E
o

Lo
e

o

AR LS A RS RRRR LA R RRRRS RRARE RN LA AR
2500 2000 1500 1000 500




Medieval-period multidecadal droughts centered 936, 1034, 1150, 1253 AD

(Cook et al. 2004, 2007)
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Active beaver dam, upper Gallatin River. now uncommon in Yellowstone
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Loss of beaver and stream system change in northern Yellowstone: Elk Creek
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Loss of beaver and stream system change in northern Yellowstone: Elk Creek 2010
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Beaver pond deposits and alluvial stratigraphy, N. Yellowstone
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Beaver Pond sediment in YNP and GTNP 0 12000 cal yr BP
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Full Holocene data, timing of beaver pond sedimentation




Beaver Pond sediment in YNP and GTNP 0 12000 cal yr BP
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Medieval climatic anomaly and megadroughts
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Kilometers

Incised reaches

Incised reaches with dams in the
1020°s

Unincised reaches that have
evidence for beaver related
aggradation
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Modern severe drought:
WY Division 1 annual mean Palmer Drought Severity Index 1895-2010
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IMPACTS OF MODERN DROUGHT

Spring-fed stream in lower Soda
Butte Valley, 1896 or 1897
(from Chadde and Kay, 1991)

Same area, 2010




Crescent Hill, N. Yellowstone, 2004 — abandoned 1920’s beaver dam on dry stream
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Warmer, drier millennial-scale periods




Tree-ring reconstruction of drought area
in the western USA

(Cook et al., 2004)
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Bootstrap Correlation Values

Variability in stream flows in
the Northern Range

Tower Creek: Mapped beaver dams on side
channels and spring Creeks in the 1920s.
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Reconstructed Stream flows on Tower Creek

Tower Creek Q,,, (m°/s)

Tower Creek Q,,, (m°s)
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1920's Beaver Explosion
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