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Climate has changed o what did it do?

Climate is changing 6 what should we do?

S.T. Jackson & J.T. Overpeck 2000Paleobiology (Suppl.)
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How do plant migrations proceed Iin real time?




Some generalizations from the  paleo record:
A ong- distance dispersal events happen
. AMligrations episodic, not smooth
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Pinus edulis

20.0 \
Y Dutch John Mt. 15.0 1 Macrofossils (oldest ca. 800 yr BP)
10.0
Packrat middens
5.0 1 Pollen %
0.0 - /
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000
Age (Calender yr B.P.)
Tree Rings (age of establishment of oldest trees)
| |
2
Establishment of £ K
' ' 0 S ¢ ik, | 'l
inyonp i neodst | | L | |
northernmost 5 M“ “ ||
population: 3 k l ! fflH il
' 2 W LA il | LTI
Dutch John Mt., 5 20 iy AR TR TR I
Utah T
=
<
3 15 ul I ” . | | bl ]
S
@
g 10 :
o
5 T T T T T T T
1200 1300 1400 1500 1600 1700 1800 1900 2000

Year AD
S.T. Jackson, J.L. Betancourt, M.E. Lyford, S.T. Gray. 2005]. BiogeographyS.T. Gray, J.L. Betancourt, S.T. Jackson, R.E. Eddy. 200&cology.



14 lakes
7 kettle bogs

3 ombrotrophic peatlands

gl LT
» ¥y, Betula allegheniensis
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South Rhody
paleohydrology
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Establishment of Ponderosa pine isolates of the Bighorn Basin
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Some further observations:
AColonization events often contingency - laden
At takes time to build a population

AColonizing populations often persistent
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The underappreciated regen
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The Big Woods savanna - to - forest transition:

Development of

Big Woods Hysteresis in the
Holocene
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The Big Woods: mid - Holocene

High surface -

‘ - . fuelload
Poor tree
regeneration;
savanna Frequent
surface fires
Mid - Holocene

Savanna Forest




The Big Woods: late Holocene
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The Big Woods: savanna - to - forest transition
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Future vegetation and ecosystem realizations will be contingent on

particular sequences of ! e I EEmEs ]
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A key challenge:
Can we Ol everage
effectively in restoratiQuas
and management? | 4

Can we take advantage of regeneration niches,
climate variability, and disturbances to ensure
desirable outcomes?

AMustang Fireo, Dutch John, Utah, July 2002. Phot o
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Fagus grandifolia haplotypes

lllustration from F.A.  Michaux,
1865, The North American Sylva.

J.S. McLachlan, J.S. Clark & P.S. Manos 2005. Ecology.
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General Holocene pattern:
regional accumulation of
species (extirpations scarce)
Dutch John Mt., NE Utah

REGION (10 km radius):
Six invasions one extirpation

Ephedra viridis
Pinus edulis

Pinus ponderosa
Juniperus osteosperma

Juniperus horizontalis

Cercocarpus ledifolius
Juniperus scopulorum

Pseudotsuga menziesH
Pinus flexilis

Picea pungens

10 5
Age (kyr Before Present)






To date, species range expansions >> extirpations

(e.g., Walther eral. 2002
(Nature), 2005 (J. Veg. Sci.)



