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Forage quality is key

Intake

Digestibility

Forage biomass

Fryxell 1991



Fitness benefits of migration

Topographic Diversity
Albon and Langvatn 1992, Mysterud et al. 2001

Resident vs Migratory
Hebblewhite et al. 2008
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The Green Wave Hypothesis

Breeding
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Drent et al. 1978,
Owen 1980,
Van der Graaf et al. 2006



Quantifying the green wave
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Optimal surfer

Bischof et al. 2012



Energy

Testing the green wave hypothesis: red deer
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Bischof et al. 2012



Does green wave surfing occur across a spectrum?

Stopover use in Mule deer
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Jumpers Surfers

Bischof et al. 2012
Sawyer and Kauffman 2011



Testing the green wave hypothesis: mule deer



Elevational gradient = gradient in plant green-up

Summer
Range

Winter Range



Forage Quality (IRG)

Date of Peak
Forage Quality

Date of deer
use

o

Days from peak IRG

0 = surfing




Date Used

Mule deer surf the green wave



Green wave surfing OCCUrS across a spectrum
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Mule deer surf the green wave...but there is variability
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The Learning hypothesis

Days from peak IRG

State-dependent hypothesis

Nutritional condition




The greenscape hypothesis

e Duration of green-up
e Order of green up
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Results: the greenscape hypothesis

Mis-matched

Green Wave Surfing
(Days from Peak IRG)

Perfect

Less More

consecutive consecutive
Green-up order



The Greenscape

M

Poor Surfer Good Surfer



e Green wave surfing is key to the
foraging benefit of migration

 The migration route provides
critical habitat; timing is key

e The greenscape determines the
habitat quality of a route
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Short Duration Mid Duration Long Duration



Short Duration Mid Duration Long Duration






Dry year Wet year Low snowpack, wet
spring









Green-Up Duration
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Green-Up Order

Consecutive Green-Up

Winter Range



Green-Up Order

Non-Consecutive Green-Up




Duration of Green-Up (days)
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