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1880 — Agriculture dominated

Forest Cover and Population Trends in New England
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Large mammal species range contractions

Source: Laliberte and Ripple 2004
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Approaching a state shift in Earth’s
biosphere

Anthony D. Earnoskyl’g’:", Elizabeth A. I—Iacllj,f4, Jordi Bascompteg‘, Eric L. Berlow®, James H. Brown’, Mikael Fortelius®,

Wavyne M. Getz®, John Harte®!®, Alan Hastingsll, FPablo A. Marquetu’lim’ > NeoD. Martinez'®, Arne Mooers™ , Peter Roopnarinela,
Geerat Vermeijlg, John W, Williamsm, Rosemary Gillespieg, histin Kitzesg, Charles Marshalll’g, Nicholas Matzkel,

David P. Mindell’!, Eloy Revilla® & Adam B. Smith?®

Localized ecological systems are known to shift abruptly and irreversibly from one state to another when they are forced
across critical thresholds. Here we review evidence that the global ecosystem as a whole can react in the same way and is
approaching a planetary-scale critical transition as a result of human influence. The plausibility of a planetary-scale
‘tipping point’ highlights the need to improve biological forecasting by detecting early warning signs of critical
transitions on global as well as local scales, and by detecting feedbacks that promote such transitions. It is also
necessary to address root causes of how humans are forcing biological changes.
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Forest fragmentation triggers 'ecological
Armageddon’
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Thinking Out of the Box:
1872 Solution
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Yellowstone National Park
Targhee National Forest Boundary
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The Greater Yellowstone Ecosystem

Pattern: Square to Polygon



Glacier National Park

Flathead Lake

Bob Marshall
Wilderness

Grizzly Bear Movement (n=10)
in Swan Valley, Montana as tracked with GPS collars

Courtesy C. Servheen USFWS, PCTC, MFWP, USFS, DNRC



Spine of the Continent Yellowstone to Yukon Greater Yellowstone
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Estimates of region needed to meet conservation goals (%)

How much is enough? Estimates of percentage of land required for
conserving biodiversity. Current protected areas and policy-driven
estimates tend to be smaller (left portion of graph) than science-
based estimates (right portion of graph).
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Small
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AcCres

100,000+

500,000+

1,000,000+

10,000,000+
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45,000+
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Landscape Example

Ted Turner's Ranch Montana

Great Smokey Mountain NP

Yellowstone National Park US

Greater Yellowstone
Ecosystem US

NZ or all of US National Parks

Yellowstone to Yukon US CA



